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T o  the Noble and mo A perfedUy Accomplifhed

S ' i O H N  D E N H A M
Knight o f  the Noble Order ofthe

B A T H,
And Surveyor General o f  his Ala"" Works, &c.

S l K ,  , *
Humbly begge your Pardon for 

g g  bringing this Boo^ under your Pro- 
&  te&ion. Were it a VVork of my 

own^br Iany thing but thcTranlla- 
tour^I should maAer my Thoughts toa meaner 
dedications But being a Collection of fome of 
the greatelt MaAers in the W orld,and never 
made English till now , I conceived I might 
fboner procure their VVelcome to a perfon lo 
eminent for Noble Candor , as well as for all 
thole Intellectual Excellencies wherewith 
Your Rich Soul is known to be furnished. I 
relolvd tpbe as kind to this Book as I could,

and



and lerioufly confidering which way to cfledt 
it , I at laA concluded to prefix Your Name, 
whom His Majeffy and all his Subjedts^ (who 
have a higher -Senfe and Judgement of Excel
lent Parts) know belt able to defend my Im
perfections. And yet I confefs there^s one 
thing makes againft me, which is your eminent 
Integrity and great Affedtion to Truth, where
by my Laplesin a W ork  ofthis Nature might 
j uffly defpair of Shelter, but' that the Excel
lency of Your Native Candorflrives for Pre
dominancy over all Your great Abilities. For 
'tisall-moft impodible to think what Your 
Matchlels V Vitisnot ableto Conquer,would 
Your known Modeffy but give leave: there
fore G^^^A^Z?r,ahd^thofe other Worthies 
in Learning are how brought before You in 
English Habit f having-chang'd their Latine, 
Italian and Ff en'cli^ylierebythdy were almoff

you have fb much and greatimployiHcnt foh 
His Majeffy, and his good Subjects tR8fS shafl; 
not robb you of another Minutes lols^ ̂ bhfidE  ̂
the liberty offubferibihg my Self;.

S I R ,
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MoflobedientServant
T H O M A S  SALUSBUR.Y.



R E A D E R ,
-5 Atheniatical Learning (re/ye4 ^ 37erA/37̂  ro%eA/37g- rAe 37eee/y//y Fe/ẑ Ar rAereoy) A.rrA /e /y4 r/3̂ *-
^  /yz*wy4rreF re ezzr Ce437rr̂ 337e37 wrAezr 374r/ve p̂ẑ /z/A , ey;ee/4//y rAe 37e//er 437F/zz /̂zz^er y4rr,

rA43 w Cewy/z437ee w/rA rAe Solicitations </*/ever4/ e/ w^ zyeA/e 433F Ze4r/7eF Fr/f37Fy,4^F rAe Incii* 
nations ey/^eA 4y 4re ^F4rAew4rz*r4Fy Fz/yo/eF, were e/yeez4Fy rAe/e * wAe e/rAer ^4373 7lwe cr 

F4f/f#ff re /ee^wre rAe vrr/^4r 43"/ 43/?4Fz'eF Fv433̂ 4z êy, 7F/F 4Fve3734re 3zye37 rA/y W^r^eyCeFe^/zze* 7 1 4 3 7^  
743/37̂ /re333 433303^/? rAe e,\ree//e37r P/eeey rA43 4re ̂ 7 4̂ e437F/3̂ - 337 rAe Fr4/z433 477F Fre37eA 7"337̂ 3zey ,/e333e e^rAz/e 
r^4 f wy 0:037 e//erv4r/e37 437F rAe /37r/w4r/e37 z^Fr/ez/Fy were w/? a/3/ 4 // 437F Fe/zreF, 4377/ wzrA 4 // we/7 w4373337̂  
337 rAe/r Oipw.

F W4y, 737zfeeF,4ryr  ̂/er/ea/7y Co3/ezo%y, 437F 477% 37ew, Ay eA-yer/e37fe, /zz/Zy ee37Vz*37eeF Aew Fz/yreyerh'e3743e rAe 
we^Ar e(*rAe E/zreryrz&e ar re rAe we4^33z/y e^rAe t7#Ferr4j&er, Fzzryer rAe F 4 /3/037 7 ever A4 F re AeJzzA/erv/eTzr re 
any Fy*7f#</r 437F Cewp^rr/ery 377 rAe/r 737^4 / 33/033 z/ler rAz/e F%A/z3%f Fr/rzf/ey, 4373/ 4  F4r/ewe wA/eA 7 ewe re rAe 
F/e^we rA4 r M yreFew/374373 333 * y  yi?3/?3r%r/o37,/<y37eF w/rA 4  37337e-yi?4ry ee/zver/e/zee 337 rAe/e L437̂ ziz4̂ ey,4y 4//e433 
437A4yyy 437</ /e37̂  F4C4^e33 rA4r rAe ye?/ef%f/t333j </"rAe /43e 7yr4373y^4ve we/rew were 4Fv437r4̂ */ezzy ewy/zy- 
we373y/eyrev4//eF wirA we , rA4r7 re/e/veFro /wyreve eve37,33y very Ce37̂ 3stewf37r re ferve rAe/e Fr/e/zFy, wAew,4y 
rAe 7"/wey r Ae37/?eeF,7 e oa/F 37or fee.

TAe Fee^A e^fer SaA/e# 4377/ Dr/ẑ zz /areA/FeF eA/e^y /er ^ear/ewezz, 7 A4 ve Aw4ye4 re/e/y ^ 33̂ 37̂  4 /?3rF3eF 
sPeF437rry 333 3̂  Fry/e ; 43 f4re^/ 333 re37rr3V337̂  4  p/f4/43?r 437^ Ae4^r^4/ F333prê 3e37. ^ 373/ ?pAe37 F A43/ re37FFereF 
rAe A4^4 rF, 4371/ eeŵ T̂ rê  rAe eA4 y^e e^rAe ^37̂ ^ 4^3*37̂  , Fye4373/ 3*r re e.**frfF rAe 4A3*/3ry e^*4yr/V4re F%y/r,e/pr< 
r34//y e^ 737777e , rA4r A4 F A337 /e /4re/y ewpr/eF Ay rAe A437F e^ vve/e33r e37ew/ey  ̂437F ye3j?F/e4y / r ^ F r  ; 3?er re 
W4^e we33r3e33 Aere e^ rAe F̂ T̂ y rA4r 4 Ley4/ Fe^eA'/e  ̂ 4pc33 wy Fr^eey ^F^/ry A4 F 4r rAe/Fwe riwe Fr43P37 
/rew 3?%e; 433F yrrF '̂F rA4r rAe weZA / 4 /v, e4/[y, 437F re4/e/74A/e y4y iP4r re 337V3re rAe/e Fe?ye37y wAe A4 F 4ppe4reF 
Fê /Trê y e  ̂rAe Fee^ , re Ae ee37rr3A4r4/y re rAe/r e33737 Ce37re37rwe33r, Ay/ryA/er/A/TT̂  re7P4 rFy rAe eA4r^e <?y rAre F 4 -
A//e4r7e37.

-^33F/l?rrAeAerrerw4374g'ewe37r <y rAe W?r^, F/ey37eF re wy/e/y4 Fn/yrer , wAe/e (7e37/%r A4V337̂  re3?FereF 
A7333 ZfZFrAew^r^/, 43.F wy everrr/rey e^yre^r A4V3*37̂  / Wey-^eF Ary F7//̂ e37ee,F rê y ̂ F^eeF reyrewi/e 33jy/e/^4 
were rA437 eew33re37 ^F /̂?437ee ^rew A/w : 437F 4r Ây <&?er 7 yp/rA re4/l?37 /^y 4 // 3M7/e4rr74fer rA4r ee37eer37y Â r 
FreAê ?e37 3 37 rAeF4/737eyf. . - . *̂

7^ f 3̂ "^ ̂ =.f ̂ — n , ' I  *̂^4ry F37ee4r4fewe37r frew rA4f prfAFê  jp/r/reF yer/e37 rAe Severe77F 437F
3 , , ^  ^ T h o m M  Bartow, 7.  ^ r ^ r -

^  ^  !„.437; ^ M 7  ^ / 3P r , ^  MilesSvnmer,ytfr.R.betC
Wood Tr,«.t; C.//e^e Dublin, /ww /w  "lAen tfb«/e &MA ^
ê  rAe/r T̂ 4wey.

We//, 4r /e3gr A F A4ve ̂ er re rAe e/zF ey w y F r ^ e ^ F  /y 7 A4ve 3/er r/F Fe^, /er fA-r /̂e Ae rA4 r wy /e37f  
y?4y/er wy W4rr437r e433/eF we re /er e%r /4re; 4wF Ae/3  ̂3// we%3?reF,4%F 733 4  re43/ y^// e/* rr/AAy, 7r.^/^
43/y/4ye7y^ey^?er; Ar/r Aeye re jrer /r 4p 7^ rAe 33e.*rr F r^ e  ,/e r  3*̂  rA4r /  3 37re3/F re jA^r wy FFez/ey.

T*Ae 37433/ey e/*rAo/e ^F^rAery 437F Tre4r3eey wA/eA 7 ;%FtreF werr/F w<^?^r4ee e^r L 43^ 334^e, 4^F^r4r!*/y 
Fe3/ry , 4re y4rr/e33/4r/y e^yre// 737 rAe Ce3?er4/ 71r/eeyrAerwe 7e333ey. D/^337#  7e33%ey rAey 4 re 4y foxQ?;^ <?y
/ever4/ T/eeey : Co//e<̂ 3e37y 7 e4// rAew, Aee43</e rAey A4ve A/37/e y"A//)AeF, F i/ye^, 437F !?er37 errr 3/* Frwr, rA4 f 
rA/y ve;y r4re/yweer 333e3?e A437F : 437F7r433y4r3e37y / ew33 rAew ro Ae, 4 y 3?er yrerez/F/^ re 43^ / A ^  wererA4 /r 
rAe Fz/ye^re 437F ee/TVê eT? eyrAew : rAe/e Tr4f?y ê /ye.veeyreF-wAzeA eewye/e rAe /eee37FF4rr eyrAe /eee37F 
7ewe.

T A e F e o ^  3vA/eA e^ery /r /e/yreye^r v/ew 337 rA;y 7ewe Af rA4r ^ e ^ ^ r  437F 437 3 3333r4A/e Tzeee ^ ^ e 4/e33 

437F De7??o37/?r4r7e3?rAe Fy/?ewe ey Caiitco. 7"Ae/%A/'e# <y/r /f 4  T/ew 433F2'(eA/eyprr ĉ F/?re37e33y, re w/r rAe 
^DeSrwe 437F TFyyerAeyr ey rAe A/eA/A'ry ^rAe F4rrA 437F rAe Fr4A3*/3yy eyrAeF4 3 7 ; rAe /F^ezy ?rAereey7y?4 // 
Aere4/rer ^/ve ye/3 4r /4r^e 337 rAe L/y? py rA4ry4333erry ^7433.037/y rAry Ay rAe Ay; rA4 r rAe !7^4Fer w4y 3?er we37Fer 
wAy rÂ /e D/4 /e^4 ey /e437F /e V4r3e4y e37rerr4337we37r 337 /r4/y (/er Ae e43737er Azrr A4ve Ae4rF rA4 r rAe^A rAey A4ve 
Aee33 w/'rA 4 // ve37er4r3*e33 V4/aeF,re4F 4y^/44FeF Ay rAe ZTrF/e/erry.yyr rAey were w/rA w/rrA Fere/?4 r3e37 yer/er^reF, 
/vyyr^/eF c?' eA-y/eFeF Ay rAeFrryepy/rzerry) 7 4w re re// A;w rA4r e^r ^F^rAer A4V337 ̂ 4^37eF Aar 333r3W4re FrM37Fy 
Saiviati 437F SagrcJo rAe were /rreeeyy^// ?4rry ey rAe (1^4//e3^er, 437F ̂ 7eFer43er,Ae w4Fe rAe y?337ew Cewwezz- 
t4rer Simplicius re yer/e374re rAe Per7y4rer3e ,̂ TAe Fee^ eew;^ e4 r,437F ?eye Urban rAe V I I  I .r ^ z ^  Aar Z7e- 
37errrre Ae ee37eer33'F 4? A4V337g* 337 Aaryr/v4re F*4y4e/ry Aw ve/yy^zve 337 Fee/47W33̂ - 4 ^43*37̂  rAe F4 W/437 TAz7e- 
/eyAy, 437F 3?ew (4y Ae/zryye/eF) Ae337f 3*// Fe/r w/rA Ay Galileo wAe A4 F/rrwweF ay 4 // Ary ^F7g^we37ry , 437F y^f 
rAew wre rAe werrrA eySimplicius; Aar FFe/^z/y rAere4ye37 ee^eezveF 437 /wy/4r4A/e Dz'/y/er/^re 4 ^4737/? e/yr <̂ F*4 - 
rAer,43zF rAwAj^ 37e erAer revere /Fj{ye3e37r,Ae ewy/eyeF Aar ^Fye//e/3C4 / F̂4rAer3*ry,437F Fe4/y wzrA rAe fe ^ /e ry  
re ee;7Few33 A/w 437Fŷ -e/er/Ae A/y ^ee^4y FFerer3e4/;yr</?3r4r337̂  rAe fe3/4re eyrAe f  ArrreA re Aaryrz*v4re reve37̂ e. 
7lAar W4y Galileo*y yerr437e 337 Italy : A%r A4 F F 3/or re<%(e37 re Aeye rA4r rAe jE ^ /3/A wzY/ Ae were Ae/y3*r4 A/e, e/7 rAe 
4eee437r 3/*rA4r Trwn'y/e wAreA wFrreerA rAew re Ae ez'vz/ re(7/^y 3?er ro Fere 037) Frr43?^ery , F jAerr/F y?4 r re Ae 
rA4r êFw3rA3'wyr3yFe37ee /er4yye4r337  ̂437F37reryrererrerA4 r^re4 rPA7/3/eyAer. ^ F  3*37 rA/y ee3?yFe37ee F ^ 4 // 
/erAe4r re W4%e 43y /43 -̂e jE r̂erF/rrw ee37rer373 37̂  A/w er Azy Fee^: rAe r^rAer 337 re^4rF rA4r/%eA ^wF ey (?4 4 -
Fer/ey Aeeowe 3?er rAe Cr4 v/ry ^rAe FaA/e# ; 4 y 43/e A/rew/37̂  Aew wrreA ( ^ 733/37̂ - /rew we) rAey w;r#/b/Z /Aerr ey 
rAe ^F?r3ry ey3r, er A/w: A%r yr3 37e/y4//y Aer44/eF eeyrrr f^/yyeT/ew 3/*/4F^ewe37r G437Fer/A4r e44 F̂ ?/37̂ 333*/A
Aerwee37 4  /V4r;ve Fe4rrry, 437F/y4r3e3/y Fer37^A. 7lAare37/y /er we yrew//e, rAea^A were re eA*ea/e373y we4̂ 37e/y 3*33 

rAe we374̂ /37̂ , rA433 re /37jf3y44rr wy 4A///ry 3374eeewy/3)A/37̂  rAar/  ̂4 rF3rerry 4  ,rA4 r rAe/eyrefe/^F D /4 /e^4 ey 
A4veA337y73337F/e3r37e.7(yre7r43/74re, rA4r37e3rAer 4^^/433037 ey/Veve/zy ee^/F/T/F^ee rAe Fre37eA, cer rAe 
71-43/74333̂ - A/rwer/r ye;/w4 Fe rAe CerTWwr 3e 43?Fer34j(e rAew. 7lA/y F/j0?e%/ry,4 y F ce37fe/veF, w4 yeA4 ^eF e/rAer 
?ryo33 rAe F37rr/f4 ry 3/*rAar W43737erey Wr/rr37g*, er 33ye37 rAe/wg^Azr F*/e^43?ee 337 rAe/7//e ey (Jalilco, er e//e f/yepz rAe



w//fz%rrzz*gY of yAy zz^/ory^wy Mathias Be meggei us ypAojhy? wyywp/yz/ yo yzzrzz yAyw /W oF w /w  /o r  yAy Ayzzyfy 
o f  yAy Fyzzrwd ^ o r/d .

/  /A/z// %oy pry/zzwy yo Fy^fczry yAr (f/y/w -f zoA/oA yAr CAwcA o f Fowy p^/? zzpozz yA/f Fo^?rzz?y z??zz/ zyy -^/oryorr. 
Fw,ozz yAy rowrzzr/, w / ^ w A o r Azz /̂z^g Azzz zzzz/yfzz/yy /% A/z zf/frozz?/y, 7^z?///orAyzzr yo y -̂zz/pyrzzyy, ^ z /  wyywpy 
yo ryyozzrz/y/zzrA pyy/ow yoyA;!? 77/poyAy/!y zẑ  z/yvozzy ^?yyw /or 7 F z /  Frrzpyzzry,  zzzzz/ z/wzfw//Fy/py^A yo Fzz/?o#zy;zA 
/?z/zzH^zow AwA wzzz/y yoy?<%^ o^/rowyA/z Opzzzzoz? : zzzzz/ yAyryfory/or yA y zr/lz^  A A^y/y w  yAy y??z/ o f yAy Fzzz- 
/og'zzyy A/ zyzz/ o f /zzpp/ywywzzz/z/yz/zz?z Fpz/?/y z /G alileo  yo AAyr^FoiAFyryzzy /Az^Anz/i C hriB ina Lothatinga yAy 
Frzznz^FwoAz^y ylAoyAyr o f Tulcany ; w  zz//oyyryzzzH ^A/?rzzf?i o f Joh n  Kepler , y%zzyAywz?y/f/;?% yo yzyz? Fw py- 
rowy,zzzzz/ D idacusa Stunica zzfzzwowFz'v/zzy o f  FzzAzwzzxc zz,ipzyA zz#Fpz/?/y o f Paulo Antonio Fofcarini 4 /y%r%- 
yz/ Fzzrwy/z'yy o f  Alzp/y^, yAzzy jAyzv yAy ^w A or/yp z/*Fwryz/ Frrzpyyzry z?z Ayyyrw/zzz?^ o/ FAz/z/zpA/ozz/ 4#z% AVzzy -̂ 
r^ /  FoWro-^'yz/'yj : Aopzzz  ̂yAzzy yAy zn^ywow ^  z wpzzry/zz/ FyzzAyr ?vz7/ wyyy w/yA //^///zzyAzfz^?z'ozz /zz yAr /zzwy. 
e^zzz/ /yzz/?zyAw A Azz-yy/p<?̂ y?z z/*yAy proA/A/y/zz  ̂yfzAy/y F/yyyz A/fAy Azz ẑz^y/ozz *%%/ z^yyyrry zz^/ /zrr^zp^/ow 
pyz/ozz/row ry<z;//zzg o f yAy zzz , A Azz-yypzzzpo/y// zz/yryyz/yAyAzz^r/www A/wA/rA yAw O^/oy/zyywyz/yAyw. ^zzz^ 
Aor 4 A%/gyr zzyyŷ zzy z/^yAy F o o ^  or ^ w A o r , /  ryfrr^o^z yo yAy Fy/zzy/o/z z/*A/y Fzfy, wA/f A j%4// Az/zzĝ  zzp yAy Fyzzro

^FAw rywzzzzzr o f  ̂ / y  ,/r  yAw FArcy/Fw Dzfro^z/y <?f7 ) .  Benedetto C aBelli Abbatc di San Benedetto Aloylio, 
ŷ yyryŷ /yyg- yAy A/yyy/y^fyoyy <̂ .jR%/?yy;yy(r W^yyyy,w/rA <?/Aer T y - y ^ y y ^ r /n ;  Ly^ryyy^ P ry /^ y y ^  y^y^y ^pyy-yyy- 
ryyŷ yyyy C orlini. Jyw y yy//y^y, %yy<% /  y/py yyy^y/j y ^ y  /  ̂ rcwy/yy/ yy /?yŷ /y)%? yAy L/^y Galileo /yy y^Af pA?yy .* 
Fyyy yAy^-yy^y w y/y^rr/^yy o f LyyyyryfroMi/owy Fy-/yyyyfy :'yy / y ^  y/fr wAyyy , y<? wAow D y^/or/or/y - 
-z/yr^/ F y w ^ ;y y y ,(^ /ro w  wAow /  <An'/y y^yj?^yy ^ry^yyr 7/y/py roy?yyr̂ /'yyg* y^y 77y/?or/ o f yA^y/^woyyy Fyy /oyy^ * 
^Ay/y d /f^o /^yw yayy ,//i^ ,/oyw ^ w/yA yAy ^y^yyy/? </*/owy Fr/yyy^y, wAo were /wp^y/y^y yy/yy C afielli
"?  <E*gA/?  ̂yy^yy^y/- w/yA % co^/yr^y/o^ (/* y^y d/^ro^ory/o^yy Z?%/^/A*y w o ^  oyAyrw/f? A ^ y  ^ w A x t yAy 
ywo Fy/^w yy,py?/w ^y^ wy yo y%Af yArr^^^^y. 77?/y ^yv/^y/oyy/row ^  frow ;/y  /  Aopy yy F ^ y ^ /  , ^?^r//or y^y y^-- 
^/^y/^- o f / y / ^ / y ^  J/^yryrro^^y/o^ : y^rA 7owy w ^ y  /o/<% r^y^^/y/ow(yAo^Ayow^o^ry^y y^r-
^y/?/y) yA^y y/?y  ̂w^^y w yr^  yA/r^^%ry wory yA ^ / f?oo^ ^  ^row//y ^o^y^Vyo F/y^/i^.7^^y y/?yy ^ /^  w/// ^ppyAr^ 
y o w ^ r ;^ *  y^y Co^yy^yy /  Aery ̂ ryfhr w/yA yAy ^^vyry//wy^y /f?rwyr/^Pr/yyyyy/J^or Hoy yo wy#y/o% yAo/yFp/yowyy 
</* Kepler 4%r/ a Stunica,yAy wAo/y /yco#<% /o / / o ^ / ^  Foo^y y/* CaBelli,n?yry woy yowy yo w / A^f/y ^y yAy y/we o f
wypyyMM#(ryA;?y F^pyr ; j^yy ^ ? o !p /^  AoH? y^y//y^?y^y Fo/^w y wo^/y/ ^y B?/y/?o#y yAyw,y^yy ^y;^pyyry/^ y?/yyp- 
p/ywy^y yo y^y Tl^yorywyy fro^/ywyy yr/t/yA r%y e ^ ^ o y  forw yr// Frwyy^ ,  4#<% Mry/y y.vpyr/wy^yy yA^y 
%<%/ proy//ry^^/w /y ^  ^Af .Do#r/#y ^  t/yry fry^y T^yp/yy^yjo^  ̂ ?̂OB?M70* ŷ &/y A ^^yy/y^z/yo! % *?yr/̂ (%yy o fp^-
^/y^//^- y%yw yy/yA y^y ry/? -? ^  Aopy y ^ y  /fyoyy y A / ^ .......  ̂- ^  ' ^ f y  ^ ^ y  rAyry/;? woryA joyyr z?y^Ho^/y^-o-
w rw  , jjy# y^/^jyy ^y /yz?/? <%yro%%y y/*" "^ry^/y  o f wp y^rpywy zt/zyf^y/fxy yAryy^^y/o^^ y^y 7rr/^^/Tr y^o/y
-z^^/y/ow ^ v y fo r ry ^  wy f  <-/)M.w/y /s^o^^oyyr.F^yM/yyy po//?y o fY /w y.

e ^ y /o r  yAy/yro/y^ Tow y, /  A ^ y  o^(y y/?/-f yo ^ r y  y^y Gy^yro^j F y ^y ry ; i y ẑ?y / ^w  <yyrp yo^fjy^y /
^y w/yrA woryp/yH^/yyy/ /y? pyy^/yf?/^ y ^ i  (/^^* ry^z/o^ ^o*yy ry/^yy^.) /  w ^ ^ / y  yo ^y /%fy y y /^ /o ry ^  
yA/y;  ̂y ^ y  y^yp yA^//wy ^y ^  z tA w ?r /^  o f yAy/r wony^y, (zyy Az?yA ^  %/y^ w  y%y //^y y^fr) ^/y///^g-
f  Ay rywz%w/A  ̂"Coppyy ^  ***</yr rz?yy ;  ̂yA%y /  Azyyy z% vyrp jryz%y y^ry yAzyy ^o ^//y^yyw w ^  w / wy^/7j z!-
r;/y  %#fo yA/y o f F o o ^ y  ,  /o r  yAz%y ŷ ^  (/* y.vfy//y#y ^/y y^Ayr/^ (7rr^y %#<% Co/?/^ Fo/nwyy /w o

yAyyFor/^. r  ? ,-/- i ^ .
71? / ^ / wyA/ng- o f yAy d / k ^ w ^ y y  o f  7 ? ^ y , . w  /^^yw rz?/, yÂ y o f  w /w  z/o^y/y^ ^  noy w/yAo.W /Fy F r -  

roKry,**;? ovyr^A yy.- Aw yAo/y ofyAy T n w y r  d / ^ w y ^  /  AopyyAy ry/? w^v Ay wy Won yAy /^ory o f  Hu
man Imbecilitic.TlAy yrwA s? ,/ A ^ y  ^ y w y ^  yAy L/Ayryp yo xofy yAy Af//?z?^yy yAy F/or/z/ o f Bernegge-
rus yAy ^ y ^ y w ,  w y^? wwAyo ryproz?yA A/w , w  yo row /w y yAo/r wAo yo/zf wy yAw yAy/ z !ry o ^ y y z /w /p ^ y  
w yz//yff,A ^y/^ A f̂ F w /xy  F r ^ W z o ^  A/ yAyw.FAy A'^y yAy//4z'z^ o f yAy ̂ Ao/y y^o 71? wry .-Aw yAy/ yA yryA /rw /^ 
wy yo ^;yy/A/0H yAy/r ^z/y^??z/zwg- or Fyrw /y /.F or /ow y o f yAy Foo^y ^yrypyy .- ^ y / o r  / ^ w y  ;
yAy /1/yyAw?;f%y o f ylAo^fyw D es C a r te s , ^  ^7^y??y/lrrzpy wA/rA 7/oyy??z/ z?wo/?g/? yAy ww?/ oyAyr F^rAzyy yAw y%- 
r/yA yAy wyz7-yAofy  ̂F;Arzyr/ </*w/ Fyw w z/ z???z/ y^oryA/ Fr/ynz/ D r.C h arles Scarburgh; yAy F.vpyr/wywy o f (7rz<- 
f/y/,W7z/ yAo F / y  o f G alileo , %pyA w / o ^  .- OyAyry wyry /w/yyz/yz/ /n o/yywyy o f jryzyy pr/fy,or /o  z/?^py?/yzf yAw 
yAy/wyry wy yo AypwrAz?/yd/or z?^/wo^y/; w  yAo/y z/* Kepler,a Stunica,Archimedes, T a r t a g l i a ,^  rAyy%y;Az?- 
y?/y^ o f G alilee: ^??z/ yAy ryww#z/yr,yAo%irA o ^ /y r  yoprorwy,wyry Awz/yr yo Ay %?7z/yr/?ooz%;zM Tarta^lia AA #oyyy 
o?? Archimedcs,Torricellio AA DoA?r/w o f Fro/y<f?y,Galilee AA Fp^?/yyo yAy F^yyA^/y of Tufcanv, z !^  ẑ Ao-c/y z?// 
Azy Dzz?/^/yyy de Motu; (??y-yyr y/// no?y z/ow zwo z*x/ F^w*yz4gy) wAzcA wyry/o zWyrwzhry o f F w /w  z?/zz/ Fz?//z?H, 
yAw yAy z/^y///y/ o f  yAy Fy?7y  ̂fo/w z/ w/yA y^y z'wrzrw??^y o f yAyF^A/yJ? rynz/yryz/ yAyw ^?zp/yo/zyw,zf nor ypAo/// 
Flvywy///gzA/y, yo/!;yA w  ?ryry ẑoy ^A/o/^yy ^F%/?yrr z/*AoyA yAy 7o??g^yy.

7 o  yow/;;z/y; zyyyorz//?^*yo yAy y??yyrywHwy??y yAz?y^o%p/yz?/y yo z^forz/ yAy/y Fo//yA 'ow ,f jAzy// Ay ywo^rz^yz/yo 
proyyyz/ w/yA yAy FzzA//yz?y/y^ o f z? /z%rov Fozl/ </* Ff/z/rogrzzpA/;z/yy/^r/^ yAy FF)?or/, -z^ry, Fz%?yyy, zynz/^py^z/z^yy 
o f yAz?y Frz/?yy// F y ^ y  <?f 7Vz?f/g*z?y/o%, yyAyry/n /  Azy&'y ow/yyyz/ noyAz?^ of noyy yAw ozz?? Ay /o%#z/ yz7Ayr zTz D ud
ley, Fournier, Aurigarius, Nonius, Sncllus, Marfcnnus, Baylius,  Morifetus, Blondus, W agon er, z?Aroz%z/, or /yzzrw 
^woy^Z? ozzr ylFzrz??<rrz w  Aowy, yozzoA/zzf yAy O^fry of^/z e^Jw zrzy/, Coww4%z/yr,Fz/oy,C%oz%y/%FA^iprz^Ar, 
y^H ^yr, Src.

F w  orz/yr r y g w r /^  yAzzy / jAozzA/z/z/yAz?rgy w /f?y ?  OA/z^w/oH Ay/ory/yoWr^J? ^/yyozzz/; //%<?// zfyyywpozz w  
Ao/zgyr zzz yAy Foryzz//, Awpzzy^yozz /wop<%%?oa o f ;A ; Fryw yyy,

Novemb. 20. 1661.
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G R A N D  S Y S T E M E S
O f T T O E O  M r  and C 0 T E 2 (  ^  s

are largely dilcourfed o f :
And the 2̂ E  ^  S  0  both TE)/o/o^A/c^/ and

as w ell on the one fide as the other, 
and propounded;

By ^ ^ E f E E ^ S  EJjT^OE^S,
A  o f E E O ^ E j y  C E ; Extraordinary o f

the in the U N I V E R S t T Y  of P J  ^ ^  ; and
Chief the G R A N D  D U K E  o f TT^ ^  C ^ N T .

t%?f Original Copy, THOMAS SA LU  S B U RY.
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S n N E C A y

ThM? P#7EOSOf^O S E/^fRT^S#

L O N D O N ,
Fnnted by W I L L I A M  L E Y B O U R N E .  I^ D C L X L
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T U S C A N
Hough the difference between Men and other 
living Creatures be very great,yethapplyne that 
Ihould fay that he could fiiew littlelefs between 

and Man would not Ipeak m ore than he 
might prove-What proportion doth one beat to 

athoufand  ̂ and yeat is a common Proverb , ^
%f 4t^K/4M^^rc?zot^ortAo7^/This difference 

hath dependence upon the different abilities o f theit Intelle
ctuals i which I reduce to the bein g, or not being a Philofo- 
pher: in'regard thatPhilofophy as being the proper food o f 
fuch aslive by it,diAinguifheth a Man from the common Efa
ience of the Vulgar in a more or lels honourable degree accord
ing to the variety o f  that diet. In this fence he that hath the 
higheA looks, is o f  higheA quality ; and the turning over of 
the great Volume o f Nature , which is he proper ObjeCt o f  
Philofophy is the way to make one look high; in which Book, 
although whatfoever we read , as being the Work of Ah 
mighty God y i&thereforemoA proportionate; yetnotwith- 
Aanding that is more abfolute and noble wherein* we more 
plainly deferne his art and skill. The of the
amodg allPhyhcal points that All within Humane Comprc- 
henfion, may, in my opinion, be preferred to the Precedency; 
for if that in regard o f univcrfal extent it cxcell all others , it 
ought as the Rule and Standard o f  the reA to goe before 
them in Nobility. Now if ever any perfons might challenge 
to be Agnally diftinguifhed for Intellectuals from other men,

Trod



7W<w/^ and were they that have had the honour to
lecfartheltinto, and diicourlemoA profoundly o f  the !%7-Ad 

About the Wbrks o f  which famous Men thele Dia- 
lous being chiefly converfant, I conceived it my duty to De
dicate them only to %ar For laying all the weight
upon thele two , whom ! hold to be the AbicA Wits that 
have left us their W&rks upon thele Subjects) to avoid a Sole- 
ciftnein Manners, I was obliged to addrels them to Him, who 
with me, is the GreateR of all M en, from whom they can re
ceive either Glory or Patrociny. And i f  thele twoperlons 
have lo larre illuminated my Under Aanding as that this my 
Book may in a great part be confehed to belong to them , well 
may it alio be acknowledged to belong to Z7^A^,unto 
whole Bounteous Magnificence I pwe the time and lealure I 
had to write it, as alio unto Your Powerful ARiRance, (never 
weary of honouring me) the means that at length Ihavehad 
to publilh it. May therefore be plealed to accept
o f  it according to Your accuRomed Goodneis ; and i f  any 
thing lhall be found therein, that may be lublervient towards 
the information or latisfadfion of thole that are Lovers o f  
Truth; letthem acknowledged to be due to who are
lo expertin doing good, that Your Happy Dominion cannot 
Ihew the man that is concerned in any o f  thole general Cala
mities thatdiRurb the World;lo that Praying for Your Prolpe- 
rity , and continuance in this Your Pious and Laudable Cu- 
Rome, 1 humbly kiis Your Hands ;

MoA Humble and moA devoted

Servant and Subject

. G A L I L E O  C A L I L E L



T H E  A U T H O R '  S

I N T R O D U C T I O N

p y^ ^ y ^ yD p yyy 7ByB4 /yoB ,yp ^ p p p ^ r^ > ^ ( 7 * p p B y^ p  y ^ y 4 yypp/ y^ cI^ prZ ^  4 ^ 4 ^ fy y .

BP/^^yZ/pB4ZrpyZ7r#;%7. 7 T ^ 4 i4 yy^ 4 Z zyw p /B  R o m e ;4 B ^ Z ^ 4 p fw ;p ^ Z y y ^ p 4 B ^ y p B p y y ,  p/*

y^pw p/ZfTByBPBy ?ypZ 4 ypyp/'yZ?4 y C p y y y y ; B p y ^  ^ 4 y D r c r P f  P ^ ^ Z ^ r ^ l^ / y ^ B y F y p ^ p ^ j  ZV^yyppgyvpB 

w p  y^pypo/J T^ pyp/pyy yy yy w /  yp/pZ%yypH yB yZ?p^yp/!?By Zog^vp Fpr4%B2\(4yZp;yy / p ^  ^

^pyBy yy 4y H 7 p Z Z y B  I ta ly  , 4B^Zp4yyyyyyZ4y^ yB R o m e ,  py 7 r 4 B / ^ M C  DyZZgPBpp p4Byw 4^yBp 

yy yp %p: 4 B^ ypZZyZ?yBg ypgpy^py 4 ^ y/?p ^yp^py J^ppBZ4yypBy y^4y ppBypyB yA y C o p e r n i c a n  S y A c m e ,  

ypZ pyy^ P T B ^ B p^ y^ pyy^ P B pyyyp  p/'pZZ^ypyy^yZ y^pCPB/yyyp p/*y^p R o m a n  C o u r t ;  477  ̂y ^ y  y^pyp 

^ypyyyyZyypw y^yy cZy7B 4 yp Bpy PBZ7 DcZZyyBpy y p y  yZ?p %?r%Zr% p/"y^p J*pyyZ, ^  4%% yBgPByp%y Py/cpT7pyypy 

/ p y  ŷ ?p yppyp4yyBg p/*y^p m f / B ^ .

7 p y^yy PB̂ Z 7%4TP^pT/pB^yppf y^p C o p e r n ic a n  ZB y%Zy pZ/ppB7yp ; ^yppppy^Bg ApcB 4B 7[7^py^p^y 

pB^e/^ U ^ f4 /^ y B 4 ^ c4 / ;y ? y ^ y B g  ^7 4//47;(/&*4/TP4yfy yp yp^yp/PB/ Zy J*B^pyZpyyy, Bpy yp y^4y p/yZ?p Z w -  

2Bp%/%/y p/^y^p P 4y/^  B^/pA^f/y, %%; 4PPpy^yBg 4y yy yy wpByypBP^ZZyypwp, y^4y yp/pyB Bp appyp, 7/yy y^p 

B47BP p/* P e r i p a t e t ic k s , 4B ^ 4yp ppBypBy, T M ;% p# ;gp/B gy^ yy^ py,  yp 4/7pyp , Bpy p^y/p/pp^y^?Bg*

T^yy^ ypyaZ/fr p4yyyypB, ^ y  T̂ Z/Z? yZ?pypZp y p w p y B ^ B P p  p y y p ^ y  P r in c i p l e s ,  7 /yy ^4^/7 y?pc<^.

Z^y^^ZZyyp4y p/y^ypp py/BP/p^Z/ Z?P4 Ẑy. yyy/? z  i ẐZ? PB ^ pvpyyy y p y % 4 y  4ZZ ̂ ^ p y / w P B y y y ^ p y  P4B 

^p W4<7p BpcB yZ?p P 4 ry ^  4yp y B / t ^  cy^By w ^4By yp cpBp/B^p yy 'j ^Zp^y/yyy,^yy ^y^ yB^y^^^By^y B p p Z y r^ ^

y p y & f B 4 y y % 7BPT'f4 %/ypyy?B?MP'pf4 %/<- : 4 B p fz^ P p f y^ 4 y p B  y^yy p p z^ P B  TM /^/Zj^ /pp-yty W 4 B^p%/py- 

p ^ g e y  BBZrBP^Byp y/?  ̂ ^ B p / ^ y y .  ^ppByZ/7 W  T̂ y/Z ^ 4 /BZBP C ar/f/^ M Z /P h oen om cn a 

y ^ jy  y ^ y  y/7  ̂C o p e r n ic a n  H y p o t h e c s ,  ^  y/"yy T^yyf y p p y p v f  4^/pZByy^ v/Z?pyypBy; 4 ^ B g  Zy y)&y

1^47 r^ yy^ B  B ^  0 %/%yv4 yypBr ,  i^^yp^ypyycyT/y pBZy/py y^^ t^ d ^ yp B P B y^ Z z^ cyZ yy?, Bpyypy ZVjyBy^Z 

Z V fff^ yyy. /B  y<&f y^yy^ pZ^p^ Z TMZZpyppp^ y^ P B B P ^ y Ẑ 4 BPy. 7  yffBfB*%py y^^y 7 ^ 4 v p B ? 4 7y  

y f 4 ?yy?BPP) y ^ y  y^p BBZrBP^B Z ^ Z f ? ^  p / % f  7 1 f &  B 7^ ^ y  yypyyvp/pTBP Zy^Z?y, 4 yZ/ByyyyBg y^ p F 4 yy^ y 

c^ fpyypB. T^yy fp/fyypB 0/" w y B f p^/yy^g / y p w  PBf yp 4Bpy^py /Lyy^yZ f/y%r;y4%/p ^ y ^ p y y  y^ 4 /

4pfppypyZ yy /py y^p T^BP p /  y^pyy Pin# i^yy.ZVpi^,^r4yy/p BpyZy^/ygry 7^47 y y p y  ^ p P 4 y  y^4y yZp/PB^ZBg ^ yw -

T^yy  ̂pyyy 4 yB/py,y^4 ZZ p^4 y^y %y i^yy^ T 4̂ By ppP4ByypB ZB yp  p y / B P ^ Z  4 B u^7 p p y^ B y , 7  ^ 4 v p  yZ?py?g%* 

gpp^Z yp Z47 ^PT^B y%p/2 pyp^^ZZyyypy yZ?4y T p̂yyZ  ̂ ypB^Zpy yf pyryZ/^Zp , 4yZB7yyyyBg y^^y y%c f  4yy^? ^  

/  %ppp, y^^y^7 y^p/p G ?B jA p y 4 /ypBy y%? Z^pyZyZi^yZZpp/Bp yp %BP*&, y^^y Zypy^py z^yy/PBy ^ 4 ^ p 

ZV4v^^yp^Zwpyp yZ?4 BT^p,*&p^4 T/pBpy/?yy^yp^ZZp/yy^4 Br%?P7;(%* y ^ y  pyyy ypyyyyByBg yp 4 ^pyy y ^ y F 4 yy^?y 

J*y4^yZZ/7, ^ByZyp r4%py%? ppByy47[7 PBZ7 ̂ py 4 Z^4y^P7B4yyp4Z C a p r i c c i o ,  pyppppy/y B p y yyp / B yB ^ T P ryp B ^

p /"T f/y^ yp y^ y  Z/4 VP yZyp^^y y^pypp/, %#y T^y Bppy^yy yB^Bpp7BPByy)/ypB^ yZ7p/yZ?y4 /PBy y ^ y f y r -  

(7 , ^pZ^yPB, r%p ATBPi^Zp^p p^yZ?p Dy^/BP O yB B ^ pypB P/, 4 Bpf 4 ppB/pypyy/Bp/y p/y^y ZBP4p 4 pyy7  p/^B7 4 By 

f'B;Zp7% tB ;% B g  ^/Z7 4 ZP BByp By.

Judicious Reader,
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pp ypp̂ pr /p p/?p/f fp̂ rp/pj* ^  p^D74/pg77p, i& f̂/?, ^  37P/ r̂/'/g
^^^/py^r^g/^p^/prv4 p̂̂ p/' c^/4 pZ3pw473p4/Z4 *Rj? g7 p̂p y/4 PP 4 p̂ pp D/g?7/MPf/j?̂ 4; 4^ 
yp^p/^pj^p /^p^ppp^ /^4 p̂̂ p̂ r//%p/̂ 4/ t^7yg#3%p%p.

7 ^ 4 p̂p̂  /p ^py^pr4/j'<r4r.fy&ypf, 4pyp̂ p̂ Ppp/^pp, 733 /Zp <fp%̂P3M&p%y Z77P/ py Venice, T̂ Zprp 7 
fPM'yp7yf;?*&;;/7 S:gnoreGiovan Francefco Sagredo p/ '4 M?%/<? Ẑ P3-4Z?7P37, 4337Ẑ 7prp73?g IMP. 7 ^prp 
P4wpy^//^/ppw Florence 4P 7%py4M7PP77%p Signore Filippo Salviati,T̂ Zp/p/p4/?g/p^ T^^yp^pfwp-
?yP37PP p/%A F/pp̂ , 437^ m f4g 3%7/$pp37PP p/*Z777 Z/?4pp .* 37/ 77̂ /73377 ^ 7  7^47y^  ̂yyp/ ^prp ŷyyygpr/y 77̂ 473 

4 #y p/p^rp 7̂ 4/3433 p/pv4pP4iJppp77/4p3P33P. 733 p/?p P4M?p4 %y 4/P^^ n̂ p 7 4/7433 7/ypp 73̂ 7/4/7/34/̂  
77?4//prj ̂ 7/43-p 4 ffr?4 M? fpr/p4ppppp̂  Z /̂^p^pp* ^ 4 yi?pwp4ipp /?4 vp 37P g44ppr p̂ /?4 p/p 733 77337/43̂ 4377/. 
P37g p/p^p PA433 ?/7f 7 M̂&p Zp ̂ 47/44̂ 73*47/̂  <J<7f7y7p̂ p%f4/ 733743̂ 3-474774337.

JV4T̂ ,ypp333gp^4p333PXP3-4 /̂pDP4 pZ3 /?̂ 7/; 2 ^r7vp  ̂Venice 4337/Florence p/zZp/2  pT̂ pg3-p4 / Z^PPP33
pZp VP3̂  (J?7 P337/3433 p/7 4̂73*̂ 4 437 , 7 4 f/̂ P̂/p/*̂ P, y4 y ^ ^ 7 pPP3 4 7̂/7Ĵ  pP33377P , Pp 4̂3^4777474

r p̂prAvpp /p r̂ p̂ r Z4374773 737 p̂ p/p /P4 vpy,̂ r/̂ gj/?g 7̂ 4333 733 4i 733743-/4477743̂  733 P̂ p ̂ 34/4337 Cp^/rw^. 
A'43y&i /̂Zp T/p̂ pZZ Zp3^ 4pppp4  ̂̂ 47?/ ZZŷ Ztfp, pp ̂ 4333/43 Z&P p ^ p p / y / v ^ 74̂ 4̂ 7/7 /Zp 6*4373- 
W433P437PJ 4/ Simplicius, 7 pZ7477ĝ Py$P,T̂ 7pZ7477p 333p33PP433733g Z/r 4̂ 33 7V4WP,74/44̂ 47̂ 47 p/p̂ p (̂ 377̂ 43 
Zpyp 377774/7 p̂̂ ppJZp̂ . Zpp 7/74/4 7̂ 4̂ 3447 J*p̂ /y, p̂ pr 13433434%/? 74 w/ /7P43p,y/p4/p 74 4444̂ 7 p%pj ̂ 77-
%/:4% mTp̂ ypwpy?/ 4/wy 3341̂ 43* ^ 737g Zpvp ; 4377//pp 7%p 3P333P333%3^3344 y'7Z7P/3 Z/p̂ TPP̂ rp4/7  ̂373 p 333 
7/4/31343-33̂  74 Pp/?pp//̂  p̂ p CP37/̂ py4P/p/?J ;Z?4/ 7 ̂ 4^^737^?^

yZp^pp^/T^ Z74̂ P3?r̂  4̂y T̂4yyyAy4 /y) ypVPT-4 / 4fyppp̂ 7/pj4/ //WP̂ P̂/T̂ PP77 /Zp/p CP#;/PM7P37,/Zf 
Z47Z r4/̂ pr p^4wppi ;%4# y4/py/fp̂  p3? p̂ ppr T̂ //j ;Z?p Z?4̂ f /p p̂ /p4r#p%g ; ^prp^pyp

P̂7P7  POP̂  4  p/yprppp p̂/p//PPPP37 PP Wppp PPgPpZpf ypr PP/P4337 pZp/PJ , P*' ẐppZ 4  ̂P̂ PT* ̂ T̂ p/p/̂ P 4/&/P, 
P ^  Ŵ P̂̂ PP4 P̂ P̂ PW/p/vPP WP/*P 3%Pp/7P7%P4^  PP PP37PPŴ Z7PP P̂ P ̂ P/Ĵ PPP p/"GP̂ Z 737 TfP4T3pA7,437  ̂737

pZp Z47-7A 7 3^py/4 PP 4%>pM?ppy/pf pZppr wppP/Ag ̂ ppTTg 733 p%p f 4 7̂PP ̂ P^p î ĉ /p Sagrcdo,4/ppr p̂ p 
4fw, ^p TP3yy&prP pp̂ y/pwp37pp̂  Signore Saiviati %fg43? 733 P̂ 7P W43y?pr*
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pile CO N TEN TS of the FIRST

T O M E
P A R  T  T H E  F I R S T .

IL

HI.

IV.

V.

G A L IL E U S  GAJLILEUS)hisSYS*EMBoft&cWoRtD: inFourDiAtocuEs^ 
His EpisTLB to her SERENE HiGHNEssE CHRISTIANA LOTHERfNGA 

GRAND DUTCHESSE of TUSCANY, touching the Ancient and Modem 
DocTRiNE of HOLY FATHERS,andJuDiciots DiviNEs,concerning
the AUTHORITY of SACRED S C R I P T U R E  in PHYLOSOPHICAL 
CONTROVERSIES.

JOHANNES K E P L E R U S ,  his RECONCILINGS of TEXTS of SACRED 
SCRIPTURE thatfeemtooppofetheDocTRiNEofthe EARTHS MOBILI
TY : abRra&cdfrom his INTRODUCTION unco his LEARNED COMMEN
TARIES upon thePLANBT MARS.

DlDACuS A STUNICA, a learned SPANISH DiviNE,h!sREcoNCiLiNCs of 
thcfaidDocTRiNBwiththcTEXTsof SACRED SCRIPTURE; abRraded 
from his CoMMENTARiB upon JOB.

^AULU^ ANTONIUS FOSCARINuS, a CARMELITE , his & p i s T L E to 
SEBASTlANUS FANTONU^, the GENERAL of his ORDER,concerning
the PYTHAGOREAN and CoPERNICAN OPINION of the MOBILITY OP 
THE EARTH, and STABlItJ.TLYo:t_3rnE SuN; andoftheNFW SYSTEMS 
or coNSTiT'n''*oN^of the WoRLD: inwhfc^hcrcc^^ciieth the T s x T s  

SCRIPTURE, and ASSERTIONS o f D i v i n E s ,  commonly 
----  aUedged2g<MHRtM*<^<'n\njr*.

' ^  Table cf Pcrfons 4̂  ̂Matters ^ r^FirRPart.

i.

II.
III.
IV.

! V.i}
VI.

VII.

VIII.

IX.

X.

XI.

XII.

P A R T  T H E  S E C O N D .
D.BENEDICIUS CASTELLUS, ABnot OP S. BENEDICTUS ALOYsius, his 

DiscoURSE of the MBUsuRATioN OF RUNNING WATERS: ThcFirA 
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S A L V I A T U S .

T  \^as our yeAerdayes resolution, and a.4 
grcemcnt,that we (hould to day dilcourle 
the moAdilHn&ly, and particularly we 
could podble, o f the natural rea(ons,and 
their efHcacy that have been hitherto al- 
lcdged on the one or other part , by the 
maintainers o f the Portions, 
and f ; and by the fo]iowers 
o f  th^ C^erir^/% : And bccaule ^  /

placing the Earth among the moveable Bodies o f  Hca- 
ven, comes to conOitute a Globe for the lame like to a Planet ? it  ̂* 
would be good that wc began our deputation with the examina
tion o f what, and how great the energy o f the f  ar
guments is, when they demonftrate, that this isimpof-

A " " tiMf
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Able : Since that it is neceffary to introduce in Nature,fubRanccs 
different betwixt themfelves, that is,the Coeleffial, and Elementa- 

^   ̂^hat impafliblc and immortal, this alterable and corruptible.
Which argument handleth in his booh Df infinu-

AriRotle^^ ^ a tin g itfL R , byfome difeourfes dependent on certain general af- 
ftimptions,and afterwards confirming it with experiments and per- 
ticulardemonftrations: following the fame method, I will pro
pound , and freely (peak my judgement, fubmitting my feif to 
your cenfure, and particularly toS*z%;p&-;K.r, a Stout Champion 
and contender for the y%rz/h?;f//j%DoRrine.

AriHocle And the RrR Step o f the arguments is that,where /%-
proveth the integrity and perfeRionof the World, telling 

u s , that it is not a Ample line, nor a bare (uperScies, but a body 
'** adorned with Longitude, Latitude, and Profundity  ̂ and becaufe

there are no more dimenfions but thefe three; The World having 
them, hath all, and having all, is to be concluded perfeR. And 
again,that by fimple length, that magnitude is constituted, which 
is called a L ine, to which adding breadth, there is framed the Su- 
perheies, and yet further adding the altitude or profoundly, there 
refults the Body, and after thefe three dimenfions there is no 
pafling farther,io that in thefe three the integrity, and to io fpeak, 
totalir^is terminated, which I might but'with juAice have requi
red to have proved to me by neceffary confluences, the
rather in regard he was able to do it very plainly, andfpecdily.

SIM p L. W hat fay you to the excellent demonRrations i i  the 
AriRotles^^* 3. 3.and z).. Texts, after the definition o f ? have you it

there proved , that there is no more but three dimenfions, 
*7Wf. for that thole three are all things, and that they are every where? 

7*%; AmHs not this confirmed by the DoRrinc and Authority o f the
Fyi/MswzdMj', who fay that all things are determined by three, be- 

t^Pychagoriaus ginning, middle, and end, which is the number o f AH ? And where 
leaye you that reafon, namely, tlut as it \vere-by the law o f N a
ture, this number is ufed in the facriuccs o f the Cods ? And why 
beingfodiRated by nature, do we atribute to thofc (hings that 
are three, and not to leife, the title o f al! ? why o f two is it faid 
both,and not ail, unlefs they be three ? And all thisDoRrine you 
have in the fecond Text. Afterwards in the third,

Omne,Totum &: yirzfMfzd/M, we read that the M'p/e , and f  are formally 
PerfcRum. and the  ̂ and that onely the amongR

magnitudes is perfeR : becaufe it is determined by three, which is 
All, and being divifible three manner o f waies, it is every way di- 
vifible S but o f the others, fomc are dividiblc in one manner, and 
fome in two, becaufe according to the number affixed, they have 
their divilion and continuity, and thus one magnitude is continu- 
ate one way, another two, a third, namely the Body, every way.

More-
Or Solid.
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Moreover in the fourth T e x t ; doth he not after Some other Do- 
Rfines, prove it by another demonstration ? *?ri^cet,That no tran
sition is made but according to Some defeR (and So there is a tran
sition or pacing from the line to the Superficies, becaufe the line is 
defeRive in breadth J  and that it is impoHible for the perfeR to 
want any thing, it being every way So; therefore there is no tran
sition from the Solid or Body to any other magnitude. Now 
think you not that by all theSe places he hath fufHciently proved, 
how that there's no going beyond the three dimensions, Length,
Breadth, and ThickneSs, and that therefore the body or Solid, 
which hath them all, is perfeR ?

S A L v. To tell you true, I think not my Self bound by all thefb 
rcaSonsto grant any more but onely this, That that which hath 
beginning,middle,and end,may,and ought to be called perfeR:But 
that then, becaufe beginning, middle,and end,are Three,the num
ber Three is a perfeR number , and hath a faculty o f conferring 
f  on thofe things that have the Same, 1 Sind no inducement
to grant $ neither do !  underRand^prbelieve that, for example, 
o f  feet, the number perfect then tourer nor do
I  conceive the number four to beany imperfeRionto the Elc* 
ments: and that they would be pore perfeR i f  they were three;
Better therefore it had been to have left thefe fubtletics to the 
RhefcrifMM;,and to have proved his intent,by neccCary demonstra
tion $ for So it behoves to do in^demonStrative Sciences.

SiM PL. You Seem to Scorn thefereaSons, and yet it is a)l the 
D oR rincof the who attribute So much to numbers.
and you that be a and believe many opinions in
the PhiloSophy, Seem now to contemn their My
steries.

SA Lv. That the had the Science o f  numbers in
high eSteem, and that f /%;<? himSelf admired humane understand
ing, and thought that it pertook o f Divinity , for that it under- p^to M  
Stood the nature o f  numbers, t know very well, nor Should I be 
far from being o f the Same opinion ; But that the MySteries for 
yhich and his SeR, had the Science o f  numbersin fuch
veneration, are the follies that abound in the mouths and writings 
pfthe vulgar,! no waies credit:but?rathcr becauSe S know that they^ 7^ ^
to the end admirable things might not be eppofed to ijie con- 
tempt, and Scorne o f the vulgar, cenSiired as Sacrilegious^ the pub? 
lifhing o f  the abStrpce properties o f  Numbers * and incommen- 
Snrable and irrational quantities, by them investigated; and di- ^
vu!ged,thathe who discovered them, was tormented in the other 
World : f believe th^t Some one o f them to deter the common 
fort, and free himSelf from thcirinquiHtivenefs, told them that the 
mylteries ofnumbers were thoSe trifles, which afterwards did So

A 3 Spread
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fpread amongA the vulgar; and this with a difcrcticn and Abtlety 
TefembHngthat o f the prudent ybung man, that to be freed 
from the importunity o f his inquiiitive Mother or Wife, I know 
not whether, who prcffed him to impart the fecrcts o f  the Senate, 
contrived that Aory , which afterwards brought her and many o . 
ther women to be derided and laught at by the fame Senate.

SIM P r. I wiH not be o f the number o f thole who are over curi
ous about the Py thggorrc ̂  myAerics ? but adhering to the point 
in hand; I reply, that therealbns produced by to prove
the dimenitons to be no more than three , feem to me conclu' 
dent, and I believe,That had there been any more evident demon- 
Arations thereof, would not have omitted them.

S A G R. Put in at leaA,if he had known,or remembred any more. 
But you <S4/<pr4fM.f would dom eagreatpleafure to alledge unto 
me fome arguments that may be evident,and clear enough for me 
to comprehend.

S A L v* I will; and they (hall be fuch as are not onely to be ap
prehended by you , but even by himlelf : nor onely
to be com prehended, but are alfo already known, although hap
ly unobierved i and A)r the more ealie underAanding thereof^ 
we will take this Pen and Ink, which I fee already prepared for 
fuch occafions, and deferibe a Aw figures. And fir A we will note 
( l? ig .t '<***%?<? thefe two points AB, and draw
from the one to the other the curved lines,ACB,and ADB,and the 
right line A B, I demand o f you which o f them, in your mind, is 
that which determines the diAance between the terms A B,&  why?

$ AG R- I fhould lay the right line, and not the crooked, as well 
becaufe the right is Ihorter, as becaufe it ii one, fo lc, and deter
minate, whereas the others are inhnit,unequal,and longer; and my 
determination is grounded upon that,That it is one,and certain.

S A LV. W e have then the right line to determine the length be
tween the two terms; let us add another right line and parallel to 
AB,which let be CD ,{[Fig.2 .] lo that there is put between them a 
fuperficics,of which I delire you to adign me the breadth,therefore 
departing from the point A, tell me how, and which way you will 
go,to end in the line C  D,and lo to point me out the breadth com
prehended between thofe lines; let me know whether you will 
terminate it according to the quantity o f the curved line A E , or 
the right line A F , or any other.

.S 1M P L+ According to the right A F , and not according to the 
crooked, that being already excluded from fiich an u A.

S AG R. But I would take neither o f them, feeing the right line 
A F  runs obliquely ; But would draw a line, perpendicular to C  
D , for this Ihould feem to me the fhorteA, and the propereA o f 
in&aite that are greater,and unequal to one another,which may be

pro-



produced from the term A to any other part o f  the oppoRtehne
C D .  , : . ;

S A.L v. Your choice, and the rcafon you bring for it in my judg
ment is moA excellent ; A) that by this time we have proved that 
the fir A dimenGon is determined by a right line, the fecond name
ly the breadth with another line right a)fo , and not onely right, 
but withall, at right-angles to the other that determined the 
length, and thus we have the two dimenGons o f length and 
breadth, definite and certain. But were you to bound or termi
nate a height, as for example, how high this R oof is from the pave
ment, that we tread o n , being that from any point in the Roof, 
we may draw infinite lines, both curved, and right, and all o f  di
verge lengths to infinite points o f the pavement, which o f all thefe. 
lines would you make ufe o f ?

S A G R. I would faAen a line to the Seeling,and with a plummet 
that fhouldhang at i t ,  would let it freely diAend itfe lftillit  
fhould reach well near to the pavenient, and the length o f fuch a 
thread being the AreighteA and fhorteA o f  aH the lines, that could 
pofsibly be drawn 4^-*** <me lame point to the pavement, j  would 
lay was the tme Height o f this Room.

S A L v. Very well. And when from the point noted in the pave
ment by this pendent thread (  taking the pavement to be level! 
and not declining) you fhould produce two other right lines; one 
for the length, and the other for the breadth o f the fuperGcies o f 
thefaid pavement, what angles Ihould they make with the faid 
thread ?

SAGR. They would doubtlefsmeet at right angles, thefaid 
lines falling perpendicular,and the pavement being very plain and 
level!.

SALv.Thereforc if  you afGgnany point, for the term from whence 
to begin your meafure; and from thence do draw a right line, as 
the terminator o f the GrA meafure, namely o f the length, it will 
follow o f neceflity, that that which is to deGgn out the largenefs 
br breadth,toucheth the GrA at right-angles,and that that which is 
to denote the altitude, which is the third dimenGon, goiugftom the 
fame point fbrmethalfo with the other two, not oblique but right 
angles, and thus by the three perpendiculars, as by three lines,one, 
certain, and as fhort as is poflible, you have the three dimenGons 
A B  length; A C  breadth, and A D  height; and becaufe, clear it 
isy that there cannot concurre any more lines in.the faid point, fo 
as to make therewith right-angles, and the dimenGons ought to 
be determined by the fble right lines, which make between them- 
felves right-angles; therefore the dimenGons are no more, but 
three, and that which hath three hath all, and that which hath all, 
is diviGble on all Gdes, and that which is fo, is pcrfeA, *

SIMP;
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SlMPL. And who faith that I cannot draw other lines? why 

may not !  protraR another line underneath, unto the point Ay 
that, may be perpendicular to the reA ?

S A L v. You can doubtlefs, at,one and the fame point, make no 
more than three right fines concurre, that conAitutc right angfes 
between themfelyes.

SAGR. I fee what means, namely, that fhould the
faid D  A be prolonged downward,then by that means there might 
be drawn two others, but they would be the fame with the ArA 
three, differing onely in this, that whereas now they onely touch, 
then they would intcrfc8 , but not produce new dimen Aons.

<& g j  ̂ not fay (.fiat this your argument may not be con-
cludent ; "but yet this t fay with that in things natural

77* it is not alwaies neceffary, to bring j /  demonffrations.
SAGR. Grant that it were fo where fuch prooA cannot be had, 

yet if  this cafe admit o f them, why do not you ufc them ? But it 
would be good we fpent no ifiore words on this particular, for !  
think that will yield , both to and you, with
out farther dcmonArsLtionythat the World i$ a body, and perfeR, 
yea m<>R perfc&, as being thegreateA work o f  God.

S AL V. So reafly it is, therefeire leaving the general contempla- 
tion o f  the whole, let us defee nd to the conAderation o f its parts, 
which y4r*/I<?tA,in his ArA diviAon,makes two, and they very diffe- 

4̂  jE/f*?;*- rent andalmoA contrary to one another  ̂namely the CoelcAial, 
 ̂ Elementary : that ingenerable, incorruptible,unalterable,un- 
paCible, &c. and this expofed to a continual alteration, mutati
on, &!c. Which diAerence, as from its original principle, he de
rives from the diverAty o f local motions, and in this method he 
proceeds.

Leaving the fenAble, i f !  may fo fpeak, and retiring into the 
Ideal World, he begins ArchiteAonically to conAder^hat nature 

Z<KM/ .y being the principle o f motion^ it followeth that natural bodies be 
indued with local motion. Next he declares local.motion tp<be 
o f  three kinds, namely, circular, right, and mixt of right and ctr- 

^  cular: and the two ArA he calleth Ample, for that o f  all lines the 
circular, and right arc onely Ampler and here fbmewhat. rc- 
Araininghimfelf/ hedeAnethanew, o f  Amplemotion!5,oneto be 

Aw circular, namely that which dŝ  made about the , and the
other namely the right, upwards, and downwards; upwards, that 
which moveth from the downwards, that which goeth to
wards the *%<?<%%#;. Arid from hence he.infers,a$ he may by andne- 
ceAary confequence , that all Ample motions are donAned to thefc 
three kinds, namely,to the Aom the and about
the ; the which correfponds faith he, with what hath been
faid before o f a body,that it alfo is perfected by three things,and fo

is
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is its motion. Having conArmedthefe motions,he proceeds faying, 
that o f natural bodies fbme being Ample , and fomc compoAd o f 
them (  and he calleth Ample bodies thofe , that have a principle 
o f motion from nature, as the Fire and Earth )  it follows that 
Ample motions belong to Ample bodies, and mixt to the com
pound; yet infuch fort, that the compounded incline to the part 
predominant i n the compoAtion.

SAGR. Pray you hold a little , for I And fo many
doubts to fpring up on all Ades in this difcourfe , that 1 (hall be 
conArained , either to communicate them if I would attentively 
hearken to what you (hall add, or to take off my attention from 
the things fpoken, if  I would remember obje&ions.

S A L v. I will very willingly A ay , for that I alio run the fame 
hazard, and am ready at every Aep to lofe my felf whilA I fail be
tween Rocks, and boiAcrous W aves, that make me, as they fay, to 
lofe my ; therefore before I make them more, propound
your difficulties.

SAGR. You and HrHr take me a ^  ^
little out of the W orld, to tell me o f the
wherewith it ought to be fabricated ; and very appoAtly begin to ^
tell me, that a natural body is by nature moveable, nature being 
( as elfewhcrc it is defined )  the principle o f motion. But here f 
am fomewhat doubtfull why faid not that o f natural bo^
dies, fome arc moveable by nature, and others immoveable, for 
that in the definition, nature is faid to be the principle o f  Motion, 
andR eA ; for if  natural bodies have all a principle o f  motion, 
cither he might have omitted the mention of ReA, in the definiti
on o f nature tor not haveintroduccd fuch a definition in this place.
Next, as to the declaration o f what intends by fimple
motions, and how by Spaces he determines them,calling thofe fim
ple, that are made by fimple lines, which are oncly the right, and 
circular, I entertain it willingly ; nor do I dcflre to tenter the ^  
inRance o f the Heiix,about the Cylinder; which in that it is in e- 
very part like to it felf, might feemingly be numbred among Am- 
pie lines. But herein i  cannot concurre, that he fhouldfore- 
Arain Ample motions (whilA he feem stogd about to repeat the 
fame definition in other words) as to call one o f them the motion 
about thc,;;;f^M#;, the others ^  namely up
wards and downward; which terms are not to be ufed, out o f  the 
World fabricated, but imply it not onely made , but already in
habited by us $ for if  the right motion be Ample, by the Amplicity 
o f the rightline, and if the Ample motion be natural, it is made on 
every Ade, to wit, upwards, downwards, backwards, forwards, to? 
the right, to the le ft, and if  any other way can be imagined, pro^ 
vided it be Araight, it fhall agree to any Ample natural body ? or

if
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. . .  , 'fn o t fo ,  thenthefuppo6onof.<%r;/?c(/fIsdeie&ive. Ir appear:
w ^^ ^ y ^ ./n ^ oreo vcr that ^ r^H ch m teth  but one circular motion alone to 
ArcMrc&ire ^  be in the W orld, andconfequently but one onc!y Center, to 

w? ̂  which alone the motions o f  upwards and downwards, refer. AH 
which arc apparent proofs, that^rz/l^/fj-aim is, to make white 
black, and to accommodate ^rc%Mff5b;r* to the budding, and not 
to modle the building according to the precepts o f  y4rf/7/ff #?*re ; 
for i f  I fhould fay that Nature in Mniverfal may have a thou
fand Circular M otions, andbyconfequence a thoufand Cen
ters , there would be alfo a thoufand motions upwards , and 
downwards. Again he makes as hath been faid, a Ample motion, 
and a mixt motion, calling fimple, the circular and right; and 
mixt, the compound o f  them two : o f  natural bodies he calls fome 
Ample (  namely thofe that have a natural principle to fimple mo
tion )  and others compound : and fimple motions he attributes 
to fimple bodies, and the compounded to the compound s but by 
compound motion he doth no longer underftand the mixt o f right 
and circular, which may be in the W orld ; but introduccth a mixt 
motion as impofRblc, as it is impoflible to mixe oppofite motions 
made in the fame right line, fo as to produce from them a motion 
partly upwards, partly downwards ; and, to moderate fuch an ab- 

* ,  furdity, andimpoffibility? heafferts that fuch mixt bodies move 
according to the Umpte part predominant : which neccRltates 
others to fay, that even the motion made by the fame right line is 

Arift* fbmetimes fimple, and fometimes alfo compound : fo that the fim- 
plicity o f the motion , is no longer dependent onely on the Am- 
plicityof the line.

SIM P L. How? Is it not difference fu(Hcient,that the fimple and 
abfolute are more fwift than that which proceeds from predomi- 
nion ? and how much faffer doth a piece o f pure Earth defeend, 
than a piece o f  Wood ?

S A G R. W ell, ; But put cafe the Amplicity for this
caufe was changed, befides that there would be a hundred thou
fand mixt motions, you would not be able to determine the fim
ple ; nay farther, i f  the greater or leile velocity be able to alter 
the fimplicity o f the motion, no fimple body fhould move with a 
fimple motion i Ance that in all natural right motions, the veloci
ty is ever encreafing) and by confluence Hill changing the fimpli
city , which as it is fimplicity, ought o f confequence to be immu
table, and that which more importeth, you charge with
another thing, that in the definition o f motions compounded, he 
hath not made mention o f tardity nor velocity, which you now 
infert for a neceffary and eflential point. Again you can draw 
no advantage from this rule, for that there will be amongA the 
mixt bodies fome, (and that not a few ) that will move iwiftly^

and



and others more (lowly than the Ample; as for example, Lead, and 
Wood, In companion o f earth ; and therefore amongA theie mo
tions, which call yon the dmple, and which the mix!,?

SiMPL. I would call that (implc motion, which is made by a 
dmple body , and mixt, that o f a compound body.

S A G H. Very well, and yet a little before you (aid,
that the dmple, and compound motions, dKcovcrcd which were 
mixt, and which were (imple bodies; now you will have me by 
dmple and mixt bodies, come to know which is the (implc, and 
which is the compound motion : an excellent way to keep us igno
rant,both o f motions and bodies. Moreover, you have alio a little 
above declared, how that a greater velocity did not fufdce, but 
you (eek a third condition for the dednement o f (imple motion,for 
which contented himfelf with one alone, namely, o f  the
(implicityof the Space, orMfdhi#; : But now according to you; 
the (imple motion, (hall be that which is made upon a (implc line, 
with a certain determinate velocity , by a body (imply moveable.
Now be it as you plcafc, and , who ded-
neth the mixt that compounded o f the right, and cir
cular, but produceth not any body, which naturally moveth with 
(uch a motion.

SAL'v. I come again to , who having very well, and
Methodically begun his di(cour(e ; but having a greater aim to 
r e i ia t ,  andhitam arke, prededgnedinhisminde; then that to 
whieh his method lead him, digreding from the purpofe, he comes 
to adert, as a thing known and manifcA, that as to the motions 
direRly upwards or downwards, they naturally agree to Fire, and 
Earth ; and that therefore it is ncccdaay, that beddes thefe bodies, 
which arc neer unto us, there muA be in nature another, to which 
the circular motion may agree : which (hall be (o much the more 
excellent by how much the circular motion is more peyfeR,then the 
Areight, but how much more perfeR that is than this, he deter
mines from the greatnefs o f  the circular lines perfeRion above the 7%, /;*<?
tight line ; calling that perfeR, and this impcrfeR; imperfeR, be- 
caufe if  infinite it wanteth a termination, and end : and if it be 6- ^
nite, there is yetiomething beyond which it may be prolonged.
This is the bads,ground work, and maAer-Aone o f all the Fabrick 
o f they4rzi?(7;f / ;4# W orld, upon which they AtperAruR all their 
other properties, o f  neither heavy nor light; o f uigenerable incor
ruptible, exemption from all motions , (bine onely the local, &r.
And all thefe padions he afHrmetli to be proper to adm plebody 
that is moved circularly; and the contrary qualities o f  gravity, 
levity? corruptibility,^, he adigns to bodies naturally moveable 
in a Areight line , for that if we have already difeovered defeRs in 
the foundation, we may rationally queAion what (bevermay far- 

, B tHer
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ther built thereon, t deny not, that this which hitherto
hath introduced, with a general difcourfe dependent upon univer
sal primary principles,hathbeen Gnce inprocefs o f time, re-inforced 
with particular reafons, and experiments ; al! which it would be 
neceHary diAinCdy toconGder and weigh; butbecaufe what hath 
been faid hitherto pre Ants to fuch as conGder the lame many and 
no Small dilHculties, ("and yet it would be ncceHary, that the pri
mary principles and fundamentals,were certain,Rrm, and cAablifh- 
ed, that fo they might with more confidence be built upon^ it 
would not be amifs, before we farther multiply doubts, to fee if  
haply (as I con)e&ure) betaking our Alves toother waies, we may 
not light upon a more direCf and Acure method; and with better 
confidered principles o f Architecture lay our primary fundamen
tals. Therefore fufpending for the prelent the method o f 
f/f, (\vhich we will re-aflume again in its proper place, and parti- 

rA; ^   ̂ examine  ̂ )  tfay , that in the things hitherto affirmed by
^  him, I agree with him, and admit that the World is a body enjoy-

ing all dimenGons, and therefore moA perfect; and I add, that as 
'  * Aich, it is necefRttMy moR ordinate, that is, having parts between

themfelves, with exquiGte and mo A perfeCt order dii poled; which 
aAumption I think is not to be denied, neither by you or any 
other.

s  IM P L. w h o  can deny it ? the HrA particular (o f  the worlds 
dimenGons) is taken from himlelf^ and its denominati
on o f ordinate Aems onely to be aGumed from the order which it 
moA exaCHy keeps.

^ A L V. This principle then eAablKhed, one may immediately 
w S  .r- conclude, that i f  the entire parts o f the W orld fhould be by their 

nature moveable , it is impoflible that their motions Ihould be 
right, or other than circular; and the reafbn is fufficiently eaGe, 
andmanifeA? for that whatloevermoveth with a right motion, 
changeth place ; and continuing to move, doth by degrees more 
and more remove from the term from whence it departed, and 
from all the places thorow which it fuccedively paRcd; and if  
Arch motion naturally fuited with it, then it was not at the be
ginning in its proper place ; and lo the parts o f  the World were 
not difpofed with perfeCf order. But we fuppofe them to be per
fectly ordinate, therefore as fuch, it is impoflible that they Ihould 
by nature change place, and conlequently move in a right moti- 

%yon. Again, the right motion being by nature infinite, for that 
the right line is infinite and indeterminate, it is impodtble that 
any moveable can have a natural principle o f moving in a right 
line; namely toward the place whither it is impotlible to arrive, 
there being noprae-Gnitc term; and nature, as himlclf
faith well, never attempts to do that which can never be done,

nor
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nor edaies to move whither it is impodible to arrive. And if  any 
one (hould yctobjeR, that albeit the right line) andconlequent- 
ly the motion by it is producible that is to (ay, is in-
terminate; yet nevcrthelefs Nature, as one may fay, arbitrariiy 
hath adigned them fome terms, and given natural inRinRs to 
its natural bodies to move unto the fame I will reply, that this 
might perhaps be fabled to have come to pads in the RrR Chaos, 
where indidinR matters confufedly and inordinately wandered ^
to regulate which, Nature very appodtely made u(eof right mo- ^
tions, by which, like as the well-conRituted, moving, d i f d o r d e r ^ ^ J ^ ^  
them(elves, (owere they which were before depravediy d ifp o lc d ^ ^  cycr- 
by this motion ranged in order :*b u t after their exquidte didribu- 
tion and collocation, it is impoldblc that there (hould remain na
tural inclinations in them o f  longer moving in a right motion, 
from which now would cn(ue their removal from their proper and 
natural place, that is to fay, their difordination ; we may there
fore (ay that the right motion (erves to conduR the matter to ereR 
the work ; but once ereRed, that it is to reR immoveable, or if  
moveiblc, t .  n i . v ^ ' ^ " % ' . r c u t a r , y .  -  wiJ!
with tnele mundane bodies, after they had been made ^
anddnifhed, were for a certain time moved by their Maker, in a 
right motion, but that after their attainment to certain and de- 
terminate places, they were revolved one by one in Spheres, paP 
dng from the right to the circular motion, wherein they have 
been ever dnee kept and maintained. A fu b lim econ ceip t, and 
worthy indeed o f f : upon which, I remember to have heard *Thusdo  ̂heco- 
our common friend the y4f%^e;%ff^dhcour(e in this man-
ner, if I have not forgot it. Every body for any reafon conRitu- throughou: this 
ted in a Rate o f rcR, but which is by nature moveable, being ( c t ^ ^ ^ ^  ^  
at liberty doth move ; provided withal, that it have an inclina- ^   ̂ .y 
tion to (ome particular place ; for (hbuld it Rand indifferently af- 
fcRed to all, it would remain in its reR, not having greater 
ducementto move oneway than another. From the having 
this inclination ncceffarily proceeds, that it in its moving dial! con- 
tinually incrca(e its acceleration, and beginning with a moR (low ^  ŵ y- 
motion, it (hall not acquire any degree o f velocity? before it ^
(hall have paded thorow all the degrees o f lefs velocity, or grea- ^
ter tardity : for paldng from the Rate o f quiet (which is the in- .
finite degree o f tardity o f motion) there is no reafon by which
it (hould enter into fuch a determinate degree o f velocity, before
it (hall have entred into a lets, and into yet a le(s, before it entred  ̂  ̂ ^

. into th at: but rather it Rands with reafon, to pdfs dr(t by thole 
degrees neareR to that from which it departed, and from thole td 
the more remote ; but the degree from whence the moveable 
began to move, is that o f extreme tardity, namely of reR;
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Now this acceleration o f motion is never made, but when the 
moveable in moving acquireth i t ; nor is its acquiR other than an 

fc /f/ approaching to the place defired? to w it, whither its natural in- 
clination attra&s it, and thither it tendeth by the fhorteA way ; 
namely, by a right line. W e may upon good grounds therefore 
fay, th a t  Nature, to confer upon a moveable RrA conAitutcd in 
reA a determinate velocity, ufeth to make it move according to 
a certain time and fpace with a right motion. Thisprefuppoied, 

 ̂ let us imagi!ic C od to have created the Orb <y.g. o f  Y ^ p ^ r, on
which he had determined to confer fuch a certain velocity, which 
it ought afterwards to retain perpetually uniform? we may with 
F/g;# lay, that he gave it at the beginning a right and accelerate 
motion, and that it afterwards being arrived to that intended dc- 
gree o f velocity, he converted its right, into a circular motion, 
the velocity o f which came afterwards naturally to be uniform.

S AGR. i hearken to this Difcourfe with great delight ? and I 
believe the content I take therein will be greater, when you have 
fa tisSed m ein ad o u b t: that is, (\vhich Ido  not very well com
prehend J  how it o f  ncceRIty enRies, that a moveable departing 

.RMww; ?v/?, ^  from its reA, and entring into a motion to which it had a natural 
^clination, it paAeth thorow all the precedent degrees o f tardity, 

^ c o m p r e h e n d e d  between any aligned degree o f velocity, and the 
'<?<r;y p f ^ A , which degrees are infinite ? fo that Nature was not

able to confer them upon the body of Y ^ p ^ f?  his circular moti* 
on being inAantly created with fuch and Rich velocity.

SALv. I neither did, nor dare fay, that it was impoHiblc for 
God or Nature to confer that velocity which you (peak of  ̂ immc'- 

1  i this I (he did not d o it ; io that the
^  would be- a work extra-natural, and by confequence mi

raculous.
g AG R. Then you believe, that a Rone leaving its reA, and en

tring into its natural motion towards the centre o f the Earth, paf- 
feth thorow all the degrees o f tardity inferiour to any degree o f 
velocity ?

§ALv- !  ^  believe it, nay am certain o f i t ? and fo certain, 
that I am able to make you alfo very well fatisRcd with the truth 
thereof

$AGR- Though by all this daics difcourfe 1 fhouldgainno 
more but inch a knowledge, I (liould think my time very well 
beAowed.

SALV- By what t colleft from our difcourfe, a great part o f 
your fcruple licth in that it fhould in a time, and that very fhort, 
pais thorow thoic infinite degrees o f tardity precedent to any ve
locity? acquired by the moveable in that time : and therefore be
fore we go any farther, 1 will (bek to remove this difHculty, which

fhall



fhall be an cade task ; for I reply, that the moveable pafleth by 
the aforefaid degrees, but the paflage is made without Raying in 
any o f them ; fo that the paflage requiring but one foie inAant 
o f time, and every (mall time containing infinite inRants, we (hall 
not want enough o f them to aflign its own to each o f  the infinite 
degrees o f  tardityi although the time were never fo fhort.

S AGR. Hitherto I apprehend you  ̂ neverthelefsit is very much 
that that Ball (hot from a Cannon ( for fuch f conceive the ca
dent moveable )  which yet we fee to fall with fuch a precipice, 
that in lefs than ten pulfcs it will pafs two hundred yards o f  a l
titude ; fhould in its motion be found conjoyned with fo fmall a 
degree o f velocity, that, fhould it have continued to have moved 
at that rate without farther acceleration, it would not have paR 
the fame in a day.

SALV* Youm ayfay, n oryetin ayear, norinten, n o n o rin a  
thoufand; as I will endeavour to fhew you, and alfo happily with
out your contradiRion, to fome fufHciently fimple queRions that 
I will propound to you. There&y^ m eif you make any que- 
Rion o f granting that ball m defcenduig gocth incrca-
R n g i t s ^ r ^ ^  ^  velocity.

S A C R. t am moR certain it doth.
SALV- And if  1 fhould fay that the acquired in any

place o f its motion, is fo much, that it would fufHcc to re-carry 
it to that place from which it came, would you grant it ?

S A G R* I fhould confent to it without contradiRion,provided al- 
waies, that it might imploy without impediment its whole Map?;#? 
in that foie work o f re-conduRing it felf, or another equal toit, to 
that felf-famc height as it would do, in cafe the Earth were bored 
thorow the centre, and the Bullet fell a thoufand yards Rom the 
(aid centre, for I verily believe it Would pafs beyond the centre, 
afeending as much as it had defeended ; and this I fee plainly in 
the experiment o f a plummet hanging at a line, which removed 
Rom the perpendicular, which is its Rate o f reR, and afterwards 
let go, falleth towards the faid perpendicular, and goes as far be
yond it  ̂ or onely fo much lefs, as the oppofition o f the air, and 
line, or other accidents have hindred it. The like I fee in the wa
ter, which defending thorow a pipe, re-mounts as much as it had 
defeended.

SALV- You argue very well. And for that 1 know you will not 
icruple to grant that the acquiA o f the n?;pf is by means o f  the 
receding from the term whence the moveable departed, and its ap
proach to the centre, whither its motion tendeth) will you Rick 
to yeeld, that two equal moveables, though descending by divers 
lines, without any impediment, acquire equal provided
that the approaches to the centre be equal ?

D I A L O G  ilE . 1.

T&<? <&*-

' 3

7 %f
v; r <tf-

impetus
fp rf-



i 4

p/4/r̂  f ̂  WPvf-

SAGR* I do not very well under Aand the queAion.
S AL V* I will cxpreA it better by drawing a Figure : therefore 

Iw illfuppofetheline A B  [^ in F /g .^ ] parallel to the Horizon, 
and upon the point B, I will ereA a perpendicular B C ; and after 
that I adde this Haunt iine C A. UndcrRanding now the ]ine C * 
A to be an indining plain exquifiteiy polifhed, and hard, upon 
which defeendeth a bail perfe&ly round and o f very hard matter, 
and fuch another t fuppofe freely to defeendby the perpendicular 
C B  : will you now confcfs that the z#?pef%Ry o f that which de- 
feendsby the plain C A, being arrived to the point A, may be 
equal to the z7Mpef7%r acquired by the other in the point B, after 
thedefeent by the perpendicular C  B ?

TA; S A G R. I refolutely believe lb : for in effect they have both the
^ ^ 7  fame proximity to the centre, and by that, which 1 have already 

granted,their impetuofities would be equally fufHcient to re-carry 
them to the fame height.

S A L V' Tell me now what you believe the fame ball would do 
put upon the Horizontal plane A B ? n

S A G R. It would lie Bill, the faid plane having no declination. 
S A t v .  But on the inclining plane C A it would defeend, but 

with a gentler motion than by the perpendicular C  B?
SAGR. I may confidently anfwcr in the afHrmative, itfeem- 

ing to me neceffary that the motion by the perpendicular C B 
(hould be more fwift, that! by the inclining plane C  A ; yet nc- 
vcrthelefs, if  this be, how can the Cadent by the inclination ar
rived to the point A? have as much that is, the fame de
gree o f velocity, that the Cadent by the perpendicular (hall have 
in the point B ? thefe two Proportions feem contradi&ory.

^  SALV- Then you would think it much morefalfc, (hould I 
^ / / ^ v ^ - f a y ,  that the velocity o f theCadents by the perpendicular, and

are abfolutely eq u al: and yet this is a Proportion 
moA true, as is alfo this that the Cadent moveth more fwiftly by 
the perpendicular, than by the inclination.

^  ^  SAGR. Thefe Proportions to my ears found very harfh : and 
1 believe to yours ?

SlMPL. Ihave the fame fenfe of them.
SALv- I conceit you )eA with me, pretending not to compre

hend what you know better than my felf : therefore tell me 6V;/*- 
, when you imagine a moveable more fwift than ano

ther, what conceit do you fancy in your mind ?
SIMP L. I fancie one to pafs in the fame time a greater fpace 

than the other, or to move equal fpaces, butinleflertime.
SALV- Very well: and for moveables equally fwift, what's 

your conceit o f them ?
S i M P L* I fancie that they pafs equal fpaces in equal times.

SALV-
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S A L v. And have you no other conceit thereof than this ?
SiMpL* This I think to be the proper definition o f equal mo

tions.
S A G R- W e will add moreover this other : and call that equal 

velocity, when the (paces paGed have the fame proportion, as the ;A; 
times wherein they are pa A, and it is a more universal definition.

S AL v. It is (o : for it comprehcndeth the equal (paces paAin  ̂
equal times, and a!(o the unequal paA in times unequal, but pro
portionate to thofe (paces. Take now the (ame Figure,and apply
ing the conccipt that you had o f the more haAie motion, tell me 
why you think the velocity o f the Cadent by C B, is greater 
than the velocity o f the Dependent by C  A ?

S i MPL. I think ( o ;  becau(ein the (ame time that the Cadent 
(hall pa(s all C  B, the D ependent (hall pafs in C  A, a part lef> 
than C B .

S A LV* T ru e ; and thus it is proved, that the moveable moves 
more (wiftly by the perpendicular, than by the inclination. Now 
confider, if  in this (ame Figure^o"^ Ttav any w ay evince the o- 
ther conceipt, and the moveables were c^uaily fwift
by both the ^  A and C  B.

SiMPL- D ee no (uch thing; nay rather it (eems to contradi^ 
what was (aid before.

S A L v. And what (ay you, ? !  would not teach you
what you knew before, and that o f  which but ;uA now you pro* 
ducedme the definition. "<

SACR* The definition I gave you, was, that moveables may 
be called equally (wift, when the (paces paded are proportional 
to the times in which they paAed ; therefore to apply the defini
tion to the pre(cnt cafe, it will be requifite, that the time o f  dq- 
(cent by C  A, to the time o f falling by C  B, (hould have the 
(ame proportion that the line C  A hath to the line C  B ; but I 
underAand not how that can be, for that the motion by C  B is 
( w i f t e r t h a n b y C A .

S A Lv- And yet you muA o f neccdity know it. Tell me a little, 
do not thefe motions go continually accelerating ?

gAGR. They do  ̂ but more in the perpendicular than in the 
inclination.

SALV* But this acceleration in the perpendicular, Is it yet not* 
withAanding (uch in companion o f that o f  the inclined, that 
two equal parts being taken in any place of the (aid perpendicu
lar and inclining lines, the motion in the parts o f the perpendicu
lar is alwaics more fwift,than in the part o f the inclination ?

S AGR. I (ay not (o : but 1 could take a (pace in the inclinati
on, in which the velocity (hall be far greater than in the like (pace 
taken in the perpendicular , and this (hall be, if  the {pace in the

perpep-
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perpendicular (hould be taken near to the end C , and in the in
clination, far from it.

$ALV. You (ce then, that the Proportion which faith, that 
the motion by the perpendicular is more (wift than by the incli
nation , holds not true univerfally, but onely o f the motions, 
which begin from the extremity, namely from the point o f reft: 
without which reRriAion, the Proportion would be lo deficient, 
that its very dire A contrary might be true ; namely, that the mo
tion in the inclining plane is fwifter than in the perpendicular : 
for it is certain, that in the faid inclination, we may take a (pace 
paR by the moveable in lefs time, than the like (pace paR in the 
perpendicular. Now becaufe the motion in the inclination is in 
fome places more, in fomc le(s, than in the perpendicular; there
fore infbme places o f  the inclination, the time o f motion o f the 
moveable,fhall have a greater proportion to the time o f the motion 
o f the moveable, by iomc places o f  the perpendicular, than the 
(pace paRed, to the (pace paRed : and in 5ther places, the pro
portion o f  the time to the time, fhall be lets than that o f the 
(pace to the fpace. As for example : two moveables departing 
from thc^ quiefcence, namely, from the point C , one by the per
pendicular C  B, ]ln and the other by the inclination C A,
in the time that, in the perpendicular, the nloveable (hall havd 
paR all C  B, the other fhall have paR C  T  leRer. And therefore 
the time by C  T , to the time by C B (which is equal )  (hall have 
a greater proportion than the line C T  to C B , being that the 
ybfMetothe /<?/!*-, hath a greater proportion than to the 
And on the contrary, i f  in C A, prolongedas much as is requi- 
fitc, one fhould take a part equal to C B, but paR in a Riorter 
time ; the time in the inclination Rial! hav-e a lefs proportion to 
the tidie in the perpendicular, than the fpace to the ipace. I f  
therefore in the inclination and perpendicular, we may fuppole 
fuchfpaces and velocities, that the proportion between the faid 
(paces be greater and lefs than the proportion o f the times ; wc 
may cailly grant, that there arc a!(o fpaces, by which the times 
o f  the motions retain the fame proportion as the (paces.

§AGR. IamalreadyfreedfrommygrdateRdoubt,  and con
ceive that to be not onely poRiblc, but neceRary, which I bnt̂  
now thought a confradiAion : but neverthelefs I underRand not

yet, that this whereof we now are (peaking, is one o f the(e 
poRibleor neceRary*cafes; (o as that it fhould be tru&, that the 
time o f defeent by c  A? to the time o f the (all by C B, hath the * 
fame proportion that the line C  A hath to C B ; whence it may 
without contradiction be aRirmed, that the velocity by the incli
nation C A, and by the perpendicular C B, arc equal. *

SALV; Content your (elf for this time, that I have removed
your
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your mcreduiicy; but for the knowledge o f this , expe& it at 
fome other time, namely, when yon fhall fee the matters concer
ning local motion dcmonftratcd by onr at which
time yon fhall find it proved, that in the time that the one movea
ble falls all the fpace C  B, the other defcendeth by C  A as far 
as the point T , in which falls the perpendicular drawn from the 
point B : and to find where the fame Cadent by the perpendi
cular would be when the other arriveth at the point A, draw from 
A the perpendicular unto C A, continuing it, and C  B unto the 
interfe&ion, and that fhall be the point fought. Whereby you 
fee how it is true, that the motion by C  B is fwifter than by the 
inclination *C A ffuppofing the term C  for the beginning o f  the 
motions compared )  becauie the line C  B is greater than C  T , 
and the other from C  unto the interie&ion o f the perpendicular 
drawn from A, unto the line C  A , is greater than C  A , and 
therefore the motion by it is fwifter than by C  A. But when we 
compare the motion made by all C  A , not with all the motion 
made in the fame time by the perpendicular continued, but with 
that made in part o f th^,^   ̂ "Y ^  hinders
not, that the ^Y A ; continuing to defeend beyond, may
arrive to A iu fuch a time as is in proportion to the ocher time, 
as the line C  A is to the line C  B. Now returning to our 6rA 
purpofe; which was to fhew, that the grave moveable leaving 
its quiefcence, paffech defending by all the degrees b f tardity, 
precedent to any whatfoever degree o f velocity that it acquireth, 
re-affuming the fame Figure which w e uted before, let us remem
ber that we did agree, that the Dependent by the inclination C  
A? and the Cadent by the perpendicular C  B, were found to have 
acquired equal degrees b f velocity in the terms B and A : now to 
proceed, I fuppofe you' will not fcruple to grant, that upon ano
ther plane lefs Rccp than A G i as for example^ A D  [m F ig .g .]  
the motion o f the defeendent would be yet more flow than in the 
plane A  C. So th ab itH notan yw h it dubitablc, but that there 
may biplanes fo little elevated kbove the Horizon A B, that the 
moveablej j namely the fame b a ll, in any the longeA time may 
reach the point A, which being to move by the plane A B^an infi
nite time would not fufHcc : and the motion is made always more 
flowly,(by how much the declination is lefs. It muA he therefore 
confeft, that there may be a poirit taken upon the rerm B, fo near 
to the faid B, that drawing from thence to the point A a plane, 
the ball would not pafy it in a whole year. It is requiStc next 
for you to know, that the namely the degree o f velo
city the ball is found to have acquired when it arriveth at the 
point A,is fuch,that fhouldit continue to move with this felf-famc 
degree uniformly,that is to fay,without accelerating or retarding?
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m as much more time as it was in coming by the inclining plane, it 
would pafs double the (pace o f the plane inclined : namely (fo r  
exam ple) if  the ball had paA the plane D  A in an hour, con
tinuing to move uniformly with that degree o f velocity which it 

, is found to have in its arriving at the term A, it lhall pals in an 
hour a (pace double the length D  A ? and becaule (  as wd have 
(aid) the degrees o f velocity acquired in the points B and A, by 
the moveables that depart from any point taken in the perpendicu
lar C  B, and that defeend, the one by the inclined plane, the o- 
ther by the laid perpendicular, are always equ al: therefore the 
cadent by the perpendicular may depart from a term lo near to B? 
that the degree of velocity acquired in B, would not fufHcc (Rill 
maintaining the fame) to conduff the moveable by a (pace dou
ble the length o f  the plane inclined in a year, nor in ten, no nor 
in a hundred. W e may therefore conclude, that if it be true, 
that according to the ordinary courle of nature a moveable? all 
external and accidental impediments removed, moves upon an in
clining plane with greater and greater tardity, according as the 
inclination (hall he lels ; fb that in the end the tardity comes to be 
indnite, which is, when the inclination concludeth in, and )oyneth 
to the horizontal plane? and if  it be true likewile, that the de
gree o f  velocity acquired in fome point o f the inclined plane, is 
equal to that degree o f velocity which is found to be in the move- 
able that defeends by the perpendicular, in the point cut by a 
parallel to the Horizon, which padeth by that point o f  the incli
ning plane ? it mud o f necedity be granted, that the cadent de
parting from red, padeth thorow all the indnite degrees o f  tar
dity? and that confequently, to acquire a determinate degree o f 
velocity? it is necedary that it move drR by right lines, defeend- 
ing by a diort or long fpace, according as the vdocity to be acqui
red, ought to be either led or gteater, and according as the plane 

. on which it defeendeth is more or leis inclined ? lo that a plane 
may be given with fo Imall inclination, that to acquire in it the 
adlgned degree o f velocity,it muR 6rR move in a very great fpace, 
and take a very long times whereupon in the horizontal plane,an)r 
how little loever velocity, would never be naturally acquired, 
dnee that the moveable in this cafe will never move : but the 

7%; motion by the horizontal line, which is neither declined or inch-
ned, is a circular motion about the centre : therefore the circu- 

wo- lar motion is never acquired naturally, without the right motion 
precede it s but being once acquired, it will continue perpetually 
with uniform velocity. I could with other diicouries evince ana 
demonRrate the fame truth? but I will not by fo great a digref- 
don interrupt our principal argument: but rather will return to 
it upon fome other occadon s specially dnee we now adiimed the 
* lame
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fame, not to ferve for a neceGary demonstration, but to adorn a 
f C o n c e i t  ; to which I will add another particular obfer- 
vation o f our which hath in it fomething o f admira
ble. Letusfuppofe amongAthe decrees o f the divine 
a purpoA o f  creating In the World thefe Globes, which we be
hold continually moving round, and o f aligning the centre o f 
their converfions;and that in it he had placed the Sun immoveable,

D I A L O G U E .  1. f p

and had afterwards made all the laid Globes in the fame place, 
and with the intended inclinations o f  moving towards the Centre; 
till they had acquired thofe degrees o f  velocity, which at 6rA fee* 
med good to the fame Divine Minde ; the which being acquired; 
we laAly Aippofe that they were turned round, each in his Sphere 
retaining the faid acquired velocity : it is now demanded, in 
what altitude and diAance from the Sun the place was where the 
faid Orbs were primarily created ; and whether it be poHible that 
they might all be created in the fame place ? T o  make this inve- 
Aigation, We muA take from the moA skilfull AAronomers the 
magnitude o f the Spheres revolve, and Iike<*
wile the time o f revolutions : from which two cognitions is 
gathered ho"' much (Tor example^) y^pAcr is fw ifterthanSc- 

i and being found (as indeed it* is) that y%pA<?r moves more 
fwiftly? A is requiHte, that departing from the fame altitude, y ,;.  
p itjr be descended more than as,we really know it is , its
Orbe being inferiour to that o f &*nov%f. ,But by proceeding for* 
wards, from the proportions o f the two velocities o f  y ^ A ;  r and 

, and from the diAance between their Orbs, and from the 
proportion o f acceleration o f  natural motion, one may Unde in 
what altitude and diAance from the centre o f their revolutions; 
was the place from whence they 6rA departed. This found out, 
and agreed upon, it is to be fought, whether defending *4;*"-
from thence to his Orb, the magnitude o f  the Orb, and the vc- 
locity o f  the motion, agree with that which is found by calcula- 
tion 5 and let the like be done o f the o f F t/w , and o f
MfrfMyy; the greatnefs o f  which Spheres, and the velocity of^ 
their motions, agree fo nearly to what computation gives, that it 
is very admirable.

S A G R. 1 have hearkened to this conceit with extreme delight; 
and, but that 1 believe the making o f thefe calculations truly 
'Mould be a long and painfull task, and perhaps too hard for me 
to comprehend, [would make a trial o f them.

S A tv- The operation indeed is long and difficult; nor could 
I be certain to findc it fo readily ; therefore we Hiall refer it to an
other time, and for the prefent we will returp to our 6rA propo^ 
fa!, going on there where we made digrefUon ; which, if I well 
remember, was about the proving the motion by a right line o f no
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z o
uA, in the ordinate parts o f  the W orld; and we did proceed to 
fay, that it was not fo in circular motions, o f which that which is 
made by the moveable in it felf, Aill retains it in the lame place, 
and that which carrieth the moveable by the circumference o f a 

?;<?*; *<?; circle about its fixed centre, neither puts it felf, nor thofc about it
^  ^  in diArder; for that fuch a motion primarily is hnite and terminate 

"  * ("though not yet finifhed and determined) but the^e is no point
^  the circumference, that is not the fir A and la A term in the cir* 
culation ? and continuing it in the circumference aligned it, i& 
leavethallthe reft, within and without that, free for the ufc o f 
others, without ever impeding or disordering them. This being 
a motion that makes the moveable continually ledye, and con- 
tinually arrive at the end ; it alone therefore can primarily be U- 

^  ^ ^ ;^ rm  ; for that acceleration o f motion is made in the moveable,
when it goeth towards the term, to which it hath inclination ; 
and the retardation happens by the repugnance that itihafth to 
leave and part frond the lame term; and becaulein circular mo
tion, the moveable continually leaves the natural term, aad coR- 
tinuaHy^movath towards the fame, therefore, in it, the repug
nance and inclination are always o f equal force : from which e- 
quality refults a velocity, neitheT retarded nor accelerated, <?. an 
uniformity in motion. From this conformity, and from the being 
terminate, may follow the perpetual continuation by AicceRively 

^  reiterating the circulations. which in an undeterminated line,
^  ^ motion continually retarded or decelerated, cannot na^ 

T^^wo ^r^x-turallybe. 1 fay, naturally ; becaufe the right motion which is 
^  retarded, is the violent, which cannot be perpetual; and the ac

celerate arrivethneceflarily at the term, if  one there b e ; and if  
there be none, it cannot be moved to it, becaufe nature moves 
not whether it isimpoHible to attain, i conclude therefore, that 
the circular motion can oncly naturally confiA with natural bo
dies, parts o f  theuniver(c,and conAituted in an excellent difpo- 

, . A re ; and that the right, at the mold that can be faid for it, is
aQigncdby nature to its bodies, and their parts, at fuch time as 

, ;<? they ihall be out o f  their proper places, conAttuted in a depraved 
difpohtion, and for that cauA needing to be redured by the (hoft- 

/r.w p/4^. eR way to their natural Aate. Hence, me thinks, it may ratio
nally be concluded? that for maintenance o f perfeR order amongA 
the parts o f the W orld, it is neceAary to fay, that moveables are 
moveable onely circularly ; and if there be any that move not 

' circularly, thefe o f neceflltyare immoveable : there being no-
^ A  and circular motion apt to the confervation o f or- 

Jer. And f do not a little wonder with my felf, that^r{/?pf/f, 
who held that the TerreArial globe was placed in the centre o f 
the World, and there remained immoveable, fhould not fay, that

o f

G. G A L I L U %vf



D I A L O G  U K . 1. a :
o f natural bodies Amc are moveable by nature; and others immo
veable; elpecially having before deRned Nature, to be the prin
ciple o f Motion and ReA.

SiM PL. though o f a very perspicacious wit, would
not Arain it further than needed : holding in aH his argumen- 
tatibns , that AnRble experiments were to be preferred before 
any reafons founded upon. Arcngth-'of wit, and Aid thoA which 
fhouMdeny the tcAimonyrof ARA deArved-tb be punifhed with 
the loA o f that A nA ; now whois^A^blind, that Aes not the ^
parts o f theEafthand W ater to movej as^bcing grave, natural- 
ly downwards, namely, towards the centre o f the UniverA, a A 
Agned by nature her ielf for the end.and term o f  right motion

and doth not likewiA Ae^the Fire and Air to move ^
right upwards towards the Concave^of the Lunar Orb, as to thd 
natural end o f motion ? And this being A  manifeAly Aen,
and we being certain, that why
may we not aRertit Ar a true and maniAA propoRtion, that the 
natural motion o f  the ^  and
t h a t o f t h e F i r e - r ^ r i g h t J w d ^ h ^ ^ y .  ^

SALv. Them oA  that*you can:pretend Aom this yourD iA  
courA, wereit granted to be true, is that, like as the parts of the 
Eatth removed from the whole, namely, from the place where 
they naturally rcA, that is in fhort reduced to a-depraved and dif- 
ordered difpofure, return to their plaCe fpontaneoudy, and there- 
Are naturally in a right motion, ( i t  being granted, th a tch ?# * 

pcrf/Kw) A  it may be inArred, that, the 
TerreArial Globe removed violently from-the place aRIgncd „ .
ic by nature, it would return by a right line. This, as 1 have 
Aid, is the moA that can be granted you, and that onely A r want **  wvc M* 
o f examination; but he that (hall wich exaAnels rcviA t h e A ^ ^ ^ *  
things, willRrA deny, that the parts o f die Earth, in returning to 
its whole, move in a right line, and not by a circular or m ixt; and 
really you would have enough to do to demonArate the contra
ry, as you Rial! plainly Ae in the anAvers to the particular teaAns 
and experiments alledgedby fr^ w e y  and Secondly,
Ifapother Aould Ay that thepgrfj o f  the Earth, go not in their 
motion towards the Centre o f the W orld, but to unite with its 
%^/<?,and that for that reafon they naturally incline towards- the 
centre o f the TerreArial Globe, by which inclination they con
spire to form and preArve it, what other or what other Centre 
would you Rnd A r the W orld, to which the whole Terrene 
Globe, being thence removed, would Aek to return, that A  the p^J
rea An o f the ho/e might be like to that o f  its pdrfj ? It may be "  C'*"'* 
added, That neirher nor you can ever prove, that the
Earth de yi%(3 c is in the centre o f the UniverA; but if any Centre

may
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^ ^ ^ p ^ - m a y  be afHgncd to the Univerfe, we fhall rather find the Sua 
placed in it, as by the fequel you fhall underhand.

Now, like as from the consentaneous confpiration o f all the 
parts o f the Earth to form its whole, doth follow, that they with 
equal inclination concurr thither from all parts i and to unite 

!%* ^  I/ themfelves as much as is poflible together, they there Spherically 
wT?r/<i ^ adapt themfelves; why may we not believe that the Sun, Moon, 

f&tfftnfrf. and other mundane Bodies, be a lfo o f a round figure , not by o-̂  
ther than a concordant inRinfh and natural concourfe o f all the 
parts compofing them ? O f which, i f  any, at any time, by any 
violence were feparated from the whole , is it not reafonable to 
think, that they would fpontaneoufly and by natural inffinA re
turn ? and in this manner to infer, that the right motion agreeth 
with all mundane bodies alike.

SiAtpi.* Certainly, if  you in this manner deny not onely the 
Principles o f  Sciences, but manifeR Experience, and the Senfes 
themfelves, you can never be convinced or removed from any o- 
pinion which you once conceit, therefore I ihrilLchoofc rather to 
be den t (  fo r , contra pr^cfpf^ 0̂7? e/f
th^n contend with you. And infiAing on the things alledged by 
you even now (fince you queRion fb much as whether grave move
ables have a right motion or no) how can you ever rationally dc- 

7%; BMfHw ny  ̂ that the parts o f the Earth ; or, i f  you will, that ponderous 
matters defeend towards the Centre, with a right motion ; when- 
as, if from a very high Tower, whofe walls are very upright and 
perpendicular, you let them fall, they fhall defeend gliding and 
Hiding by the Tower to the Earth, exa&ly in that very place 
where a plummet would fall,being hanged by a line faRned above, 
)uR there, whence the faid weights were let fall ? is not this a 
more than evident argument o f the motions being right, and to- 
wards the Centre? In the Second place you call indoubt, whe- 

?/?<*; ther the parts o f the Earth are moved, as afHrms, to-
wards the Centre o f the W orld i as if  he had not rationally de- 

(A? monRrated it by contrary motions, whilR he thus argueth s The 
motion o f  heavie bodies is contrary to that o f the light: but the 
motion o f  the light is manifeR to be dirc&ly upwards, namely, 
towards the circumference o f the World, therefore the motion o f 
the heavie is dirc&ly towards the Centre o f the World : and it 

jfMvA? &?<&*; happens per that it be towards the centre of the Earth,
this Rriveth to be united to that. The Seeking in the

pcraccidcns. next place, what a part o f  the Globe o f the Sun or Moon would
do, were it feparated from its whole, is vanity ; becaufe that thcre-

T<? by that is fought, which would be theconfequenceof animpofH-
hility 3 in regard that, as ^ r ^ / e  alfo dcmonRrates, the coeleRial 

* bodies are impaflible, impenetrable, and infrangible ; fo that fuch
a cafe



a cafe can never happen: and though it fhould, and that the fc- 
paratedpartfhould return to its whole, it would not return a s^ fr^ v M w r  
grave or light, for that the fame y4rz/h?;/f proveth, that the Coe- 
lcRial Bodies are neither heavie nor fight.

S A L v. With what reafon I doubt, whether grave bodies move 
by a right and perpendicular fine, you (hall hear, as i  laid be
fore, when HhaH examine this particular argument. Touching 
the fecond point, I wonder that you fliould need to difeover the 

o f being o f it felf fo manifeR; and that
you perceive not, that fuppofeth that which is in queRi*
on : therefore take notice.

SlMPL. Pray (peak with more refpe& o f
for who can you ever perfwade, that he who was the 6rR, only, 
and admirable explainer o f the^Cogz/fzcJE; forms o f demonRration, Arî ode r-
o f E/?%d?j-,of the manner o f difcoveringj0phz/^r,Fdrd^gz/)^,and 
in fhort,of all the parts o f fhould afterwards fo notorioufly gick.
equivocate in impofing that for known, which is in queRion? ft  
would be better, my MaRers, RrR perfeRly to underRand him, 
and then to try, i f  you haw ̂  him.

SALV- ^ r e  famiharlydifeourfing among
o u r  feives, to inveRigate fome truth  ̂ I fhall not be difpleafed 
th a t  you difeover my errors ; and if  I do not follow the mind o f  

freely reprehend me, and 1 fhall take it in good part.
Onely give me leave to expound my doubts, and to reply fome- 
thing to your laR words, telling you, thatL<?gzf%, as-it is well 
underRood, is the Organe with which we philofophate; but as it 
may be pofliblc, that an ArtiR may be excellent in making Or
gans, but unlearned in playing on them, thus he might be a great 
Logician, but unexpert in makmg ufe o f L(7gzf^.; like as we have . 
many that theorically underRand the whole Art o f  Poetry , and 
yet are unfortunate in compoRng but meer four Verfes  ̂ others *A6mous/M/;,Mi 
en)oy all the precepts o f Fz;;fz* , and yet know not how to paint P***"^' 
a Stoole. The playing on the Organs is not taught by them who 
know how to make Organs, but by him that knows how to play 
on them : Poetry is learnt by continual reading o f Poets: Limn
ing is learnt by continual painting and defigning : DemonRration 
from the reading o f Books full or demonRrations, which are the 
Mathematical onely, and not the Logical. Now returning to our 
purpofe, 1 fay, that that which feeth o f the motion o f
light bodies, is the departing o f the Fire from any pajt o f  the 
Superficies o f the TerreRrial Globe, and dir^Rly retreating from 
i t , mounting upwards ; and this indeed is to move towards a 
circumference greater than that o f the Earth ; yea, the fame y%- 
rz/hyf/e makes it to move to the concave o f the Moon, but that 
this circumference is that o f  the World, or concentrick to it, R>

that
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that to move towards this, is a moving towards that o f the World? 
that he cannot affirm, unlcfs he fuppolcth, That the Centre o f the 
Earth? from which we fee thefe light afeendent bodies to depart? 
be the fame with the Centre o f the W orld ; which is as much as 
to fay, that the terreArial Globe is conAituted in the midA o f the 
W orld : which is yet that o f which we were in doubt, and which 

intended to prove. And do you fay that this i$ not ^ 
manifeA f  grc/ngi/lw ?

SAGR. This Argument o f appeared to me deficient
alfo, and ^^-concludent for another reipe&; though it were 
granted, that that Circumference, to which the Fire dircdly mo^ 
veth, be that which includeth the W orld : for that in a circle, 
not onely the centre,but any other point being taken,every move- 
able which departing thence, fhall move in a right line, and to
wards any'whatfbever part, (hall without any doubt go towards 
the circumference, and continuing the motion, fhall alfb arrive 
thither; fb that We may truly fay, that it moveth towards the 
circumference : bur yet it doth not follow, that that which mo
veth by the fame line with a contrary motion, would go towards 
the centre, n^lefs when the point taken were the centre it fclf, 
or that the motion were made by that onely line, which produced 
from the point aligned, paKcth thorow the centre. So that to 
fay, that Fire moving in a right line, goeth towards the circumfe
rence o f the W orld, therefore the parts o f  the Earth which by 
the fame lines move with a' contrary motion, go towards the cen
tre o f  the W orld, concludeth i c t , unlefs then when it is pre- 
fuppofed, that the lines o f  the Fire prolonged pa A by the centre 
o f  the W orld ; and becaufc we know certainly o f them, that they 
pafs by the centre o f  the TerreArial Globe (being perpendicu- 
la rto  its fuperheies, and not inclined ) therefore to conclude? it 
muA be fuppofed, that the centre o f the Earth is the fame with 
the centre o f the W orld; or at lea A, that the parts o f the Fire 
and Earth defeend not, fave onely by one foie line which paAeth 
by the centre o f the World. Which neverthelefs isfatfe, and re
pugnant to experience , which fheweth us , that the parts o f 
Fire, not by one line onely, but by infinite, produced from the 
centre o f the Earth towards all the parts-of the World, afeend 
always by lines perpendicular to the Superficies o f the TerreAri- 
al Globe.

S AL v. You do very ingenioufly lead to the fame in
convenience , S4gre%f%f ? (hewing his manifeA equivoke ; but 
withal you add another inconfiAency. W e fee the Earth to be 
fpherical, and therefore are certain that it hath its centre, to which 
we fee all its parts are moved; fbrfow e muA Aty, whilA their 
motions are all perpendicular to the Superficies o f the Earth; we

mean?
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mean, that as they move to the centre o f the Earth? they move td 
their and to their Universal M other: and we arc Rill far
ther fb free, that we wiH (uRer our (elves to be perfwaded, that 
their natural inRinR is, not to go towards the centre o f the Earth, 
buc towards that o f  theUmverie ? which we know not where to 
find, or whether it be or no - and were it granted to be, it is but 
an imaginary point, and a nothing without any quality. As to ' '
what S^pZ/fz/ar (aid laR, that the contending whether the parts 
o f  the Sun, Moon, or other coelcRial Body, feparated from their 

(hould naturally return to it, is a vanity, for that the cafe 
is impodible; it being clear by the DemonRrations o f 
^hat the CceleRial Bodies are impadible, impenetrable, unparta- 
b!c, I anfwer, that none o f the conditions, whereby

diRinguifheth the CceleRial Bodies from Elementary, hatho- ^  f/r- 
ther foundation than what he deduceth from the diverfity o f the 
natural motion o f thofe and thefe ̂ .infomuch that it being deni- 
ed, that the circular motion is peculiar to CceleRial Bodies, and 
afHrmed, that it is agreeable  ̂ ^ ^ ! ! y  moveable, it
is behoofuit UP.^ .^ e i^ r y  confequence to fay, either that the 
attributes ot gencrable, oringenerable, alterable, or unalterable, 
partablc, or unpartable, equally and commonly agree with 
all worldly bodies, namely, as well to the CceleRial as to the E- 
lemcntary  ̂ or that hath badly and erroneoudy dedu
ced thofe from the circular motion, which he hath adigned to Ccc- 
leRial Bodies.

SiMPb. This manner o f argumentation tends to thefubverfi* 
on of all Natural Phi!o(ophy, and to the disorder and (ubverCon 
o f  Heaven and Earth, and the whole Unive! (e ; but I believe the 
Fundamentals o f  the are (uch, that we need not
fear that new Sciences can be ereRed upon their ruines.

S A L V* Take no thought in this place for Heaven or the Earth, 
neither fear their (ubverdon, or the ruine o f Philofophy. As to 
Heaven, your fears arc vain for that which you your (elf hold 
unalterable and impadible; as for the Earth, we Rrive to enoblc 
and pcrfeR i t , whiiR wc make it like to the CceleRial Bodies, 
and as it were place it in Heaven, whence your Philosophers have 
exiled it. Philolophy it (elf cannot but receive benefit from our 
Difputes, for if  our conceptions prove true, new Difcoveries will ^
be made ; if falfe, the drR DoRrine will be more confirmed, ^ 
Rather bcRow your care upon (ome Philo&phers, and help and 
defend them ? for as to the Scien€e it (elf ^  cannot but improve. ^
And that we may return to our purpofe, be pleafed freely to pro-* 
ducc what prelents it (elf to you in confirmation o f that great d if
ference which puts between the CceleRial Bodies, and
the E!cmcntary parts o f the World, in making thofe ingenerab!e,

D  incor-
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incorruptible) unalterable,^^ and this corruptible, alterable, 
SiM PL. I fee not yet any need that hath o f help,

Aanding as he doth Aoutly and Arongly on his feet; yea not be
ing yet aAaulted, much lefs foiled by you. And what ward will 

AriaoJesJ^r^ you chooie in this combate for this Hr A blow ? write th,
that whatever is generated, is made out o f a contrary in fome 
fubjeR, and Hkcwifc is corrupted in fome certain fub;eci from a 

ytwtnM/Md'My-- contrary into a contrary ; fo that (obferve) corruption and ge- 
aeration is never but onely in contraries; I f  therefore to a Cce- 

foAria. leAial Body no contrary can be aHigned, for that to the circular 
Tc ^  c/r^r motion no other motion is contrary, then Nature hath done very 

well to make that exempt from contraries, which was to be in- 
generable and incorruptible; This fundamental Hr A conHrmed, 
it immediately fplioweth o f confequence, that it is inaugmenta- 

^ 4  4 /  ̂ inalterabfe, impaHible, and Anally eternal, and a propor-
tionatc habitation to the immortal Deities, conformable to the 
opinion even o f all men that have any conceit o f the Gods. He 
afterwards conHrmeth the fame in regard, that in all
times paA, according to memory or tradition, we lee nothing re
m ov al according to the whole outward Heaven, nor any o f its 
proper parts. N ext, as to the circular motion, that no other is 
contrary to it, proveth many ways ; but without reci-

all, it fngiciently demonArated, Hncc Ample motions 
are but three, to the ?%?<%%;%, from the and about the

dzM??;, o f  which the two right, and are mani-
feAly contrary ; and becaufe one onely hath onely one for con
trary, therefore there reAs no other motion which may be contra
ry to the circular. You lee the fubtle and moA concluding dif. 
courle-of whereby he proveth the incorruptibility o f
Heaven.

S A LV- T h isjs nothing more, fave the pure progreA o f yfrz/fo- 
t/e, by me hinted before ; wherein, beHdes that I afHrm, that the 
motion which you attribute to the CceleAial Bodies agreeth alfo 
to the Earth, its illation proves nothing. I tell you therefore, 
that that circular motion which you aHign to CceleAial Bodies^ 
fuiteth alfo to the Earth, from which, AippoHng that the reA o f 
your difeourfe were concludent, will follow one o f thefe three 
things as  ̂ to lJ you a little before, and (hall repeat; namely, 
either that the Earth it felf is alfo ingcnerable, and incorruptible, 
as the CceleAial bodies; orthat the CceleAial bodies arc, like as 
the Elementary generable, alterable &c. or that this difference o f 
motion hath nothing to do with Generation and Corruption. 
The difeourfe o f and yours alfo contain many PropoH-
tions not to be lightly admitted, and the better to examine them, 
it will be convenient to reduce them to the moA abAra&ed and

diAirvA
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* 7
diAin&thatcanbepoGible; andexcufem e if  haply
with fome tcdioufncfs you hear me oft repeat the fame things, 
and fancie that you fee me reaffume my argument in the pub- 
lick circle o f Deputations. You fay Generation and Corrupti
on are onely made where there arc contraries ; contraries 
arc onely amongA fimple natural bodies, moveable with contrary 
motions; contrary motions are onely thofe which are made by 
a right tine between contrary terms; and thefe are onely two, 
that is to fay, from the and towards the ; and
fuch motions belong to no other natural bodies, but to the Edrfh, 
the Fzrf, and the other two Elements : therefore Generation 
and Corruption is onely amongft the Elements. And becaufe 
the third fimple motion, namely, the circular about the 
hath no contrary, (for that the other two are contraries, and one 
onc!y, hath but onely one contrary^ therefore that natural body 
with which fuch motion agreeth, wants a contrary; and having 
no contrary is ingenerable and incorruptible, &c. Becaufe where 
there is no contrariety, ^rm ption ,
But fuch motion *s '<^ 'h  onely with the CceleRial bodies; there- 
fore o n e ly  thefe are ingenerable, incorruptible, And to ^
begin, I think it a more eafre thing, and (boner done to refblve, 
whether the Earth (a moA vaR Body, and for its vicinity i to u s , ^  
moR tradable^ moveth with a fpeedy motion, fuch as its revo- 
lution about its own axis in twenty four hours would be, than it 
is to underRand and rcfolve, whether Generation and Corruption 
arifeth from contrariety, or elfe  ̂whether there be fuch things as 
generation, corruption and contrariety in nature. . And if  you;

can tell me what method Nature obferves in working, 
when fhe in a very (hort time begets an infinite number of dies 
from a little vapour o f  the MuA o f wine, and can fhew me which 
are there the contraries you (peak o f , what it is that corrupted!, 
and how ; t fhould. think you would do more than I can ; for 
profefs I cannot comprehend thefe things. Befides, 1 would ve
ry g!adly underRand how, and why thefe corruptive contraries are ' ^
fb favourable to Daws, and fo cruel to D oves; (o indulgent to 
Stags, and fo haRy to Horfes; that they do grant to them many 
more years o f life, that is, o f  incorruptibility, than weeks to thefe.
Peaches and Olives are planted in the fame (bib expofed to the 
fame heat and cold, to the fame wind and rains? and, in a word, 
to the fame contrarieties ; and yet thofe decay in a fhort time; 
and thefe live many hundred years. Furthermore, I never was 
thorowly (atished about this fubRantial tranfmutation (Rill keep
ing within pure natural bounds) whereby a matter becometh fo 
transform'd, that it fhould be necefRrily (aid to be deRroy'd, fo 
that nothing remaiaethof its fuR being, and that another body

D  a quite
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quite differing thcre-fromlhould be thence produced; arx lif I  
fancy to my felf a body under one afpeR, and by , and by under 
another very diRerent, 1 cannot think it impoRible but that it may 
happen by a Ample tranlpolition o f parts, without corrupting or 
ingendring any thing a-new ; for we fee fuch kinds o f Metamor- 
pholes dayly : io that to return to my purpole, 1 anRver you, 
that inafmuch as you go about to perlwade me that the Earth can 
not move circularly by way o f corruptibility and generability, 
you have undertook a much harder task than t , that with argu
ments more difficult indeed) but no lcls concluding, will prove 
the contrary.

SAGR. Pardon m e, yd/v/gf#?, i f  I interrupt yourdifcourle, 
which) as it delights me much, for that I alio am gravel'd with 
the fame dou bts; lo I fear that you can never conclude the fame, 
without altogether digreding from your chief deHgn : therefore 
i f  it be permitted to proceed in our RrR argument, 1 Ihould think 
that it were convenient to remit this queRion o f generation and 
corruption to another diAinR and fmgle conference; as allb, if 
it dial! pleale y6d and we may do by other particular
queRions which may fall in the way o f our difcourle; which! 
will keep in my mind to propole, and exaRly difculs them lome 
Other time. Now as for the pre&nt, fince you lay , that if

deny circular motion to the. Earth in common with other 
bodies CoeleRial, it thence will follow, that the fame which be- 
falleth.the Earth, as to its being generable, alterable, N̂<?. will 
hold alio o f  Heaven, let us enquire no further if there be Rich 
things in nature, as generation and corruption, or not ̂  but ler 
us return to enquire what the Globe o f the Earth doth.

S i M P L< i  cannot luffer my ears to hear it queRion'd, whether 
generation and corruption be JnftsrKM* it being a thing

TWM. ^Mchwe have continually befbte our eyes,and whereof
hath written two whole Book^ o But if  you go about to deny the 

<w, Principles o f  Sciences, and queRion things moR manifeR, who
^nows not, but that you may ptove what^you will, and maintain 
any f  dr<K%fx ? And i f  you do not dayly lee herbs, plants, ani
mals to generate and corrupt^^what is it that you do lee ? Allb, 
do you not continually behold contrarieties contend together; 
and th^Rarth change into Water, the W ater turn to Air, the 
Air into Fire, and again the Air to  condenlc into Cloudy Rain^ 
Hails and Storms ?

SAGR. Yes, wc (ee thele things indeed, and therefore will 
grant you the dilcourfb o f as to this part o f generation
and corruption made by contraries; but i f  1 fhal! conclude by 
virtue o f the lame proportions which are granted to 
that the CoeleRial bodies thcmfelves are alfo generable and cor

ruptible
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ruptible, afwcll as the Elementary, what wil! yon fay then ?
S i M P L* I will fay you have done that which is impoKible to  

be done.
SAGR. G o t o ;  teHme, are not thele aReAions

contrary to one another ?
SiMPL. Which?

D I A L O G U E  I J  2 p

SAGR. Why thele; Alterable, unalterable; paHlble,^ impair*
Able; generable, ingcnerable; corruptible, incorruptible ?

SiM PL. They are moR contrary.
SAGR. W ell then, i f  this be true, and it be alio granted, 

that CoeleRial Bodies are ingenerable and incorruptible; I prove 
that o f necelHty CoeleRial Bodies muR be generable and corru
ptible.

SiM PL- This muR needs be a
SAGR- Hear my Argument, and then cenlure and refolve it.

CoeleRial Bodies, for that they are ingenerable and incorruptible, 
have in Nature their contraries, which are thole Bodies that b e " " * f * ^ '  ^  
generable and corruptible ^  contrariety, there
is alio generator* corruption ; thereiore CoeleRial Bodies are 

and corruptible.
SiMPL- Did 1 not lay it could be no other than a >

Thisis one o f  thole forked Arguments called : like that
o f the who faid that allCrtLMM. were lyars; but he a s g ^ ^ g ^ w f .
being a Cretan, had told a lye, in faying that the were ly
ars ; it followed therefore, that t h e . w e r e  no lyars, and 
Eonlequently thathe, as being TtcCretiM?, hadfpoke truth : And 
yet inlaying the CreMM.r'were lyars, he had laid true, and com
prehending himlelf as a he muR conlequently be a lyar.
And thus in thelekindsof^jph^^r'arihan may dwell to eternity, 
and never come to any concluHon.

SAGR* You have hitherto cenfured it, it itemaincth now that 
you anlwer it, (hewing the fallade.  ̂ *
. SiM PL: A sto th ere lo lv in go fit, and finding out itsfallacie, 
do you not in the HrR place lee a manifeR contradi&on in it ?
CocieAia) Bodies are ingenerable and incorruptible; Ccele^
Rial Bodies are generable and corruptible. And again, the con- 
traricty is Hot betwixt the CoeleRial Bodies, but betwixt the E- ^  ^
lements, which have the contrariety o f the Motions, and

and of !evity and gravity  ̂ But the Heavens which move 
circularly, to which motion no other motion is contrary, want 
contrariety, and therefore they are incorruptible.

SAGR. Fair and loftly, this contrariety whereby
you lay fome Umple Bodies become corruptible, reGdcs it in the 
lame Body which is corrupted, or elle hath it relation to lome o- 
other ?' 4 fay, for example, the humidity by which a piece o f Earth
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is corrupted, reAdes it in the fame Earth or in fome other bodies 
which mu A cither be the Air or Water ? I believe you will grant, 
that like as the Motions upwards and downwards, and gravity 
and levity, which you make the hr A contraries, cannot be in the 
fame Subje&, A) neither can moiA and dry? hot and cold : you 
muA therefore consequently acknowledg that when a bodie cor- 

by Some quality rcRding in another con- 
trary to its ow n: therefore to make the CceleAial Body become 
corruptible, it fufHceth that there are in Nature, bodies that have 
^ contrariety to that CceleAial body; and Rich are the Elements, 
i f  it be true that corruptibility be contrary to incorruptibility.

SlMPL. This fufHceth not, Sir; The Elements alter and cor
rupt, becaule they are intermixed, and are joyn'd to one another,

but CceleAial bodies are 
jE- Separated from the Elements, by which they are not A) much as 

toucht, though indeed they have an influence upon the Elements. 
It is requiAte, if  you will prove generation and corruption in Cce
leAial bodies, that you A cw , that there reAdes contrarieties be* 
tween them.

S R- See how I will And thofe contrarieties between them. 
The ArA fountain from whence you derive the contrariety o f the 
Elements,* is the contrariety o f their motions upwards and downr 
w ards; it therefore is neceffary that thofe Principles be in like 
manner contraries to each other, upon which thofe motions de* 

^ Z ^ r / ^ p e n d  : and becaufe that is moveable upwards by iightnefs,
and this downwards by gravitv, it is neceffary that Iightnefs and 
gravity are contrary to each other : no lefs are we to believe thofe 
other Principles to be contraries, which are the caufes that this is 
heavy, and that light : but by your own confeffion, levity and 
gravity follow as consequents o f  rarity and denAty; therefore 
rarity and denAty (hall be contraries : the which conditions or 

^ ^ ^ ^ a f f b & i o n s  are fo amply found in CceleAial bodies, that you e- 
^v ;*;a^ /?7 .R eem th e Aars to be onely more den A parts o f their Heaven: 

and if this be fo, it followeth that the denAty o f the Aars exceeds 
that o f the re A o f Heaven , by almoA inAnite degrees: 
which is manifeA, in that Heaven is inAnitely tranfparent, and 
the Aars extremely opacous; and for that there arc there above 
no other qualities, but more and lefs denAty and rarity, which 
may be caufes o f the greater or lefs tranfparency. There being 
then fuch contrariety betweenthe CceleAial bodies, it is neceffary 
that they alfb be generable and corruptible, in the fame manner 
as the Elementary bodies are ; or clfe that contrariety is not the 
caufe o f  corruptibility,

Z S i M P  L. There is no necefHty either o f one or the other ? for
d- that denAty and rarity in CceleAial bodies, are not contraries to

each



each other^ as in Elementary bodies; for that they depend not 
on the primary qualities) cold and heat) which are contraries; but 
on the more or lcls matter in proportion to quantity : now much 
and little, (peak onely a relative oppodtion, that is,.the:lead o f 
oppoCtionS) and which hath nothing to do with generation and 
corruption.

S A G R* Therefore adirming, that dendty and rarity, which a- 
monglt the Elements fhould be the caule o f  gravity and levity, 
which may be the caules o f contrary motions and deer?
jH#i) on which, again) dependeth the contrarieties for generation 
and corruption ; it ludiceth not that they be thole denlnedes and 
rarenedes which under the lame quantity, or ( if  you will) mad 
contain much or little matter, but it is necedary that they be denf* 
nedes and rarenedes cauled by the primary qualities, hot and 
cold, otherwise they would operate nothing at all : but if  this be 
lb, f̂yv/h?f/e hath deceived us, for that he (hould have told it us at AriRotlc 
drd, and fo have left written that thole dmple bodies are gene- 
rable and corruptible tha/  ̂ - ***^* hmple motions
upwardsand dow*— -dependent on levity and gravity, can- 
j^d by rarity and dendty, made by much or little m atter, by 
realon of heat and co ld ; and not to have Raid at the dmple mo
tion /nr/#"' and : fo r lad u re  you that ta th e  making
o f bodies heavy or light, whereby they come to be moved with 
contrary motions, any kind o f dendty and rarity ludiceth, whe
ther it proceed from heat and cold, or what elle you pleale; for 
heat and cold have nothing to do in this affair : and you fhall 
upon experiment dnd, that a red hot iron, which you muA grant 
to have heat, weigheth as much, and moves in the lame manner 
as when it is cold. But to overpals this alfo, how know you but 
that Cosleltial rarity and dendty depend on heat and cold ?
* SlMPL* I know it, becaule thole qualities are not amongR 
Coelcdial bodies, which ate neither hot nor cold.

S A L v- I fee wc arc again going about to cngulph our lelves in 
a bottomlefs ocean, where there is no getting to Ihore; fbr this 
is a Navigation without Compals, Stars, Oars or Rudder : lo that 
it will follow either that we be forced to pafs from Shelf to SheH 
or run on ground, or to lail continually in danger o f being loA. 
Therefore, if  according to your advice wc fhall proceed in out 
main dedgn, we mud o f necelUty for the present overpals this 
general consideration, wh^hcr dire&motiop be necedary in N a
ture, and agree with fome bodies ; and come to the particular 
demonRrations, observations and experiments; propounding in ' 
the drd place all thole that have been hitherto alledged by

F , and others, to prove the Aability o f the Earth, en
deavouring in the next place toanlwer them : and producing in
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the laR place, thofe,by which others may be pcrfwadcd, that the 
Earth is no lefsthan the Moon, or any other Planet to be num
bered amongR natural bodies that move circularly.

SAGR. I (hall the more willingly incline to this, in that I am 
better fatished with your Architc&onica! and general difeourfe, 
than with that o f  ^r//h?f/f,for yours convinceth me without the 
leaR fcruple, and the other at every Rep croRcth my way with 
fome block. And I fee no rcafon why fhould not be
presently fatished with the Argument you alledg, to prove that 
there can be no fuch thing in nature as a motion by a right line, 
i f  we dobutprefuppofe that the parts o f the Univerfe arc difpo- 
fedin an excellent conRitution and'perfect order.

S A t  v. Stay a little, good sSdgrer/pg, fbr)uR now a way comes 
into my mind, how I may give fatisfa&ion, provided
that he will not be fo Rri&ly wedded to every expreHion of 
rz/fet/f, as to hold it hercRe to recede in any thing from him. Nor 
is there any queRion to be made, but that if we grant the excel
lent difpofitiou and perfect orJ^r n f the parts of the Univerfe,

.  ̂ as to local feituation, thaft then there is no other but the circular
motion, *tnd reR ; for as to the motion by a right line, I fee not 
jlOW it Can be o f ufe for any thing, but to reduce to their natural 
conRitution, fome integral bodies, that by fome accident were re- 
mov'<l and feparated from their whole, as we faid above.

Let us now confiderthc whole TerreRrial Globe, and enquire 
the beR we can, whether it, and the other Mundane bodies are to 
conferve themfelves in their pcrfeA and natural difpoRtion. It 
is ncceRary to fay, either that it reRs and keeps perpetually im
moveable in its place; or elfe that continuing always in its place, 
it revolves in irs felf ? or that it turneth about a Centre, moving 

AriR.d'Pcolomey by the circumference o f a circle. O f which accidents, both
and all their followers fay, that it hath ever 

v , o b f e r v e d ,  and fhall continually keep the 6rR, that is, a perpetual 
the fame place. Now, why, I pray you, ought they not 

to have faid, that its natural afR&ion is to reR immoveable, ra- 
rfRtfA, tQ make natural unto it the motion * downwards, with

which motion it never did or (hail move ? And as to the motion 
'Thewordis, arightline, they muA grant us that Nature maketh ufe o f it
i S  to reduce the (mail parts o f the Earth, Water, Air, Fire, and every
dmh , other integral Mundane body to their I fb Jr , when any o f them

""1 by chance arc g r a t e d ,  and fo tranfported out o f their proper 
thorsfenfe. place ; if a!fo hap}y  ̂ fome circular motion might not be found 

to be more convenient to make this refiitution. In my judg
ment, this primary portion anfwers much better, even according 
to own method, to all the other confequenccs, than
to attribute the Araight motion to be an inttinfick and natural

principle

3^ G .  G A L I L ^ E U S ;



principle o f the Elements. Which is manifeR , for that if  I aske 
the if, being o f opinion that CoeleRial bodies are
incorruptibc and eternal , he believeth that theTerreRial Globe 
is not fo , but corruptible and m ortal, fo that there fhallcome a 
time , when the Sun and Moon and other Stars, continuing their 
beings and operations 3 the Earth (hall not be found in the 
World , but (hall with the reR o f the Elements be deRroyed 
and annihilated, I am certain that he would anfwer me, no : 
therefore generation and corruption is in the parts and notin the 
whole ; and in the parts very final! and fuperhcial , which are, 
as it were , incenfible in companion o f  the whole tnafle. And 
because deduceth generation and corruption from the
contrariety o f Rreight motions, let us remit fuch motions to the 
parts, which onely change and decay, and to the whole Globe 
and Sphere o f the Elements, let us aferibe either the circular mo
tion , or a perpetual confiRance in its proper p lace: the only 
affeRions apt for perpetuation, and maintaining o f perfeR order.
This which is fpoken. o f  the Earrh. may be (aid with the fame 
reafonof Fire , and pare " f  A y 5 t<, which
Elements , th<? are forced to aicnbe for intrinHcal ^
and natura!, amotion wherewith they were never yet moved, 
nor never fha!l be ; and to call that motion preternatural to them, 
wherewith, if they move at a l l , they do and ever fhall move.
This I fay , becaufe they afHgn to the Air aud Fire the motion v ;  
upwards , wherewith thofc Elements were never moved, but 
only fomc parts o f  them, and thofe were (o moved onely in or- ^
der to the recovery o f their perfeR conRitution , when they were 
out o f their natural places $ and on the contrary they ca!l the 
circular motion preternatural to them , though they are thereby 
inceffantly moved: forgeting, as it feemeth, what oft in
culcate th, that nothing violent can be permanent.

S 1M P L* To all thefe we have very pertinent anfwers , which 
ifo r  this time omit, that we may come to the more particular 
reafons, and fenfible experiments, which ought in conclufion to 
bcoppoied, as faith well, to whatever humanereafon
can prefent us with.

S AGR-  What hath been fpoken hitherto, fervesto clear up 
unto us which of the two general difeourfes carrieth with it moR 
of probability , 1 mean that o f , which would perfwade
us, that the fublunary bodies are by nature gen^rable, and corru
ptible, and therefore moR different from the eRenceof Coe- 
leRial bodies, which are impaflible, ingcucrable, incorruptible, 

drawn from the diverhty o f fimplc motions  ̂ or elfe this o f 
who ftippofing the integral parts o f  the W orld to be 

dHpolcd in a perfeR conRitution , excludes by ?necef&ry confe-
E  quence
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3 4
quence the right or Rraight motion o f ilmplc natural bodies, as 
being o f no ufc in nature, and eAecms the Earth it fclf alfo to 
be one o f the CodeRial bodies adorn'd with all the prerogatives 
that agtee with them ? which laA dilcourfe is hitherto much 
more likely, in my judgment, than that other. Therefore re- 
folvc, to produce a!! the particular reafbns, experi
ments and observations, as well Natural as Agronomical, that 
may ferve to periwadc us that the Earth differcth from the Ccc- 
leRial bodies, is immoveable, and Rtuated in the Centre o f the 
W orld, and what ever elfe excludes its moving like to the Planets, 
as YnjMffr or the Ahw?, And will be pleafed to
be fo civil as to anRver to them one by one.

S i M P1.. See here for a begining, two moA convincing Argu
ments to demonRrate the Earth to be moR different from the 
CceleRial bodies. FirR, the bodies that are gcncrable, corru
ptible, alterable, are quite different from thole that are in- 
generable, incorruptible, unalterable, But the Earth is ge
n era te , corruptible, alterable, and the CceleRial bodies in- 
generable, incorruptible, unalterable, . Therefore the Earth 
is quite different from the CceleRial bodies.

S A G R. By your RrR Argument you Ipread the Tabic with the 
fame Viands, which but juA now with much adoe were voided.

SiMPL- Hold a little, Sir, and take the reR along with you, 
and then tell me if  this be not different from what you had be
fore . In the former, the was proved  ̂priori,&: now you fee 
it proved po /ferrorzJu d g  then if it be the fame. I prove the 
Miw^thereforc (the Mdjor being moAmanifeRJ by fenfible ex
perience, which fhews us that in the Earth there are made conti
nual generations, corruptions, alterations, which neither our 
fenfes, nor the traditions or memories o f our AnccRors, ever faw 
an inAance o f in Heaven ; therefore Heaven is unalterable,

^  and the Earth alterable, and therefore different from Hea-
MK- ven. I take my fecond Argument from a principal and eRential 

accident, and it is this. That body which is by its nature ob- 
feure and deprived o f light, is divers from the luminous and fhi- 
mng bodies ; but the Earth is obfeure and void o f light, and the 

<*r<? CceleRial bodies fplendid, and full o f light; Erg#, AnRver
to thefe Arguments RrR , that we may not heap up too many, 
and then t will alledge others.

S ALV* As to the RrR., the Rreffe whereof you lay upon ex
perience, I deRrc that you would a little more diAin&ly produce 
me the alteration which you fee made in the Earth, and not in 
Heaven; upon which you call the Earth alterable, and the Hea
vens not fo.

SiMPL* I fee in the Earth, plants and animals continually ge
nerating

G .  G A L l L . E U S i ^ H ' ^ ^ y H f .



3?
aerating and decaying; winds, rains, tempers, Rorms ariUng; and 
in a word, the afpeA of the Earth to be perpetually metamorpho
sing ; none o f which mutations arc to be dilcern d in the CceleRial 
bodies; the constitution and hguration of which is moR punAu- 
ally conformable to that they ever were time out o f mind; without 
the generation o f any thing that is new, or corruption o f any thing 
that was old.

S^LV ' But if you content your Self with theSe viSible, or to
fay better y Seen experiments, you muR consequently account 
Cb^m-and CceleRial bodies, for doubtleSle you never
beheld in them theSe alterations which you See here in itd(y , and 
that therefore according to your apprehension they are inal
terable.

SiMPL. Though I never did See theSe alterations SenSIbly in 
thoSe places, the relations o f them are not to be queAioned; 
bcSIdes that -, ^  rdf/o pdrt?Mw , thoSe
Countreys being ap art  o f  the E arth , as well as ours, they 
muA of necelRty be alterable as theSe are.

S \L V . Andwhyhav;*3'— tobel i evd 
other mens rclati"*^ , exammed and oblerved thoSe alteration^ 
with your own eyes ?
' S i MPL* BecauSe thofe p laces, beStdes that they arc not ex- 
poSed to our eyes, are So remote , that our Rght cannot reach 
to comprehend therein fuch like mutations.

S A L v. See now, how you have unawares discovered the falla
cy o f your Argument j  for, if you Say that the alterations that 
arc Seen on the Earth neet at hand, cannot, by reaSon o f the too 
great diRance,be Seen in S c r ie d  , much leSIe can you See them 
in the M oon., which is So many hundred times more remote:
And if you believe the alterations in MexiRi? upon the report o f 
thole that come from thence , what intelligence have you from 
the Moon , to aRure you that there is no Such alterations in it ?
Therefore, from your not Seeing any alterations in Heaven, 
whereas, if  there were any fuch, you could not See them by rea- 
Son of their too great diRance , and from your not having intel
ligence thereof, in regard that it cannot be had, you ought not 
to argue , that there are no fuch alterations; howbeit,from the 
Seeing and oblerving o f them on E arth , you well argue that 
therein Such there arc.

S i M p L* 1 will Shew So great mutations that have befaln on 
the Earth ; that if any Rich had happened in the Moon , they 
might very well have been obferved here below. W e Rnd in 
very antient records , that heretofore at the Streights o f G^rd/tdr, 
the two great Mountains 4̂Md, and CdipfM, were continued to!- Abi-
getherby certain other leSIe Mountains, which there gave check

E  2 td
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to the Ocean.: but thofe Hills, being by fome caufe or other fc- 
paratcd, and a way being opened for the Sea to break ih, it made 
fuch an inundation) that it gave occafion to the calling of it Once 
the M idland Sea : the greatnefs whereof confidered, and the di
vers afpe&s the furfaces o f  the Water and Earth then made,had it 
bech beheld.afar off; there is no doubt but fo great a change 
might have been difeerned by one that was then in the Moon ; 
as alfo to us- inhabitants o f the Earth, the like alterations would 
be perceived in the Moon ; but we find not in antiquity^ that e* 
ver there was fuch a thipg feen ; therefore we have 'n& Yaufe tb 
fay, that any o f the CceleRial bodies are alterable, ^  - 

SALV* That fb great alterations have hapned in the^M^on, I 
dare not fay, but for all that, I am not yet certain but that fuch 
changes might occur ; and becaufe fitch a mutation could oncly 
reprefent^nto us fome kind o f variation between the m6re clear, 
and more obfeure parts o f the Moon, I know not whether we 
have had on Earth obfervant Selenographets, who have for any 
confiderable number o f years, intruded ui with lo exad Seleno
graphy, as that we fhould confidently conclude, that there hath 
no fuch change hapned in the face o f the Moon ; o f the figura
tion o f which I find no more particular description, than the fay
ing o f fome, that it represents an humane face ; o f others, that 
it is like the muzle o f a L yon ; and o f others, that it is with 
a bundle o f  thorns on his back : therefore, to fay Heaven is un
alterable, becaufe that in theMoon,orofhdr CceleRial bodies, no 
fuch alterations are feen, as difeover themfelves on Earth, is a bad 
illatidb, and concludeth nothing; - .**

S A C R*' And thebe is another odd kind o f fcruple in this Argu
ment o f running in my mind, which I would gladly
have anfwered; therefore I demand o f him, whether the Earth 
befote the Mediterranean inundation was generable and corrupti
ble) or elfe began then fo to be ?

SfM PL. It wasdoubtlcfs generable and corruptible alfo be
fore that tim e; but that was fo vaR a mutation , that it might 
have been obferved as far as the Moon.

SA'GR. Go to ; i f  the Earth was generable and corruptible 
before that Inundation, why may not the Moon be fo like- 
wife without fuch a change ? Or why fhould that be neceffary 
in the Moon, which importeth nothing on Earth ?

SALV* ltisafhrew dqueRion : Butlam doubtfull that
a little altercth the Text o f and the other PeW-

p^tzc^r,w h ofay , they hold the Heavens unalterable, for that 
they fee therein no one Rar generate or corrupt, which is proba
bly a lefs part of Heaven, than a City is o f the Earth , and yet 
innumerable o f thefe have been deRroyed, fo as that ho mark o f 
them hath remain'd. S A G R*
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SAGR* I verily believed otherwife, and conceited th a t^ i^ -  

pJ/yrF^ diRembled this expoRtion o f the T ext, that he might not 
charge his MaRer and ConfcRators,with a notion more abfurd 
than the former. And what a folly it is to fay the CoeleRial 
part is unalterable, becaufe no Rar& do generate or corrupt there
in? W hat then? hath any one feen a TerrcRrial Globe corrupt^and 
another regenerate in its place ? And yet is it not on aft hands 
granted by Philofophers, that there are very few Rars irpHeav^n 
lets than the Earth, but very many that aw  much bigger ? So ^ ^  ^
that for a Rar in Heaven to corrupt, wouldBe nolefs. than iP the i ^  
whole TerreRrial Globe fhould be deRroy'd. - Therefore^ if  for ;&,** 
the true proof o f  generation and corruption in the Univerf^, it be ^  
neceRary that, fo vaR bodies as a Rar  ̂ muR corrupt and regene
rate, you may fatisRe your fe lf and ceafe your opinion; for t 
aRure you,that you fhall never fee the TerreRrial Globed or any 
other integral body o f  the W orld, to corrupt ot decay fo, that 
having been beheld by us for fo many years paR, they Hiould fo 
diRolve, as not to leave.any f o o t e r s  o f  ^

S^ L v ^  But to ^ lie r  to
reclaim h im ^ fr^ ^ b le , from his error; I afHrm, thatwehave in
our age new accidents and observations, and Rich, that I queRion 
not in the leaR, but i f  4̂ r ^ &  w^re now alive, they would make ^  
him change his opinion; which Aay be eaRly colleRed front 
very manner o f his difcourRng : 'Tor/when hewriteth t ^ t h c  e- 
Reemeth the Heavens inalterable,^&cJ becaufe no new thing was 
feen to be begot therein, or any old to be diRolved, he feems im
p licitly  to hint unto us,'that when ce  fhould fee any Rich acci
dent, he would hold the contrary ; and confront, as indeed it is 
meet, fenRble experiments to natural reafon : for had he not 
made any reckoning o f the fenfes, he would not then from the 
not feeing of any fenRble mutation, have argued immutability.

SiMPL- deduceth his principal Argument  ̂ p rw i,
fhewing the neceflity o f  the inalterability o f  Heaven by natural, 
manifeRand clear principles ; and then Rablifheth the fame pj- 
j^ermW, by fenfe, and the traditions o f the antients.

SALV* This you fpeak o f is the Method he hath obferved in 
delivering his DoRrine , but I do not bethink it yet to be that 
wherewith he invented it ; for I do believe for certain, that he 
HrR procured by help o f the fenfes , fuch experiments and obfer- 
vations as he could,to aRure him as much as it was poRib!e,of the 7*%<? 
concluRon, and that he afterwards fought out the means how to 
demonRrate it : For this is the ufual courfe in demonRrative Scien- ^
ces, and the reafon thereof is , becaufe when the concluRon is 
true, by help o f refolutive Method,one may hit upon fome pro- 
poRtion before demoiiRrated, or come to fome principle known

per
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/e  ; but if  the concluflon be A !A , a man may proceed
, and never meet with any truth already known  ̂ but ve

ry oft he (hall meet with fome impoCibility or manifeA abfurdi- 
ty. Nor need you.queRion but that along time b e

c g<?<7M;;r;c4/ </<?- fore he found the demonAration for which he offered the Hcca- 
tomb^ had been certain, thatthefquareof the M e fubtending^ 
the right angle in a re&angle triangle, was equal to the fquare o f  
the other two tides : and the certainty o f theconcluCon condu^ 
ced not a little to the inveAigating o f the demonAration, un^ 
derAanding me alwayes to mean in demonArative Sciences. But 
what ever was the method of , and whether his arguing

preceded Ante , or the contrary ; it fufHccth that
the fame ^ri^ot/e preferreth (as hath been oft laid) Anfible ex
periments before all diAourAs; befldes, as to the Arugments ^ 
pWcrf their force hath been already examined. Now returning 
to my putpoAd m atter, I fay, that the things in our times diA 
covered in the Heavens,are, and have been luch, that they may 
give abfolute Atisfa&ion to all Philofophers; forafmuch as in 
the particular bodies, and in the univcrAlexpantionof Heaven, 
there have been, and are continually, Aen juA Rich accidents as 
we call generations and corruptions, being that excellent A- 
Atonomers have obArvcd many Comets generated, and didolved 
in parts higher than the Lunar,O rb, beMes the two new Stars,

Mw J?4r; 157^ ? and^HKo , without contradidion much higher
^ Htcvt*. than all the Planets ; and in the face o f the Sun it fe lf, by help 

o f  the TeA/cejpe , certain denfe and obfeure fubAances , in Am- 
blance very like to the foggs,about the Earth, are Aen to be 
produced and didolved ; and many o f theA are A  vaA, that 
they far exceed not only the Mediterranian Streight, but all 

^  and alA. Now if  had Aen theA things,
Ag&k. what think you he would have Aid , and done ?

S iMPL- I know not what would have done or Aid,
that was the great MaAer o f all the Sciences, but yet 1 know in 
p a r t , what his Senators do and fay , and ought to do and Ay, 
unleAe they would deprive themAlves o f their guide, leader, and 
Prince in PhiloAphy. As to the Comets, are not thoA Modern 
AAronomers, who would make them CoeleAial, convinced by 
the *y4M?;-Tjyfb<?, yea, and overcome with their own weapons, I 

?A"n*Ty- ^  o f Paralaxes and Calculations, every way tryed,
concluding at the la A in favour o f , that they are all
Elementary ? And this being overthrown, which was as it were 
their foundation, have theA NovelliAs any thing more where
with to maintain their aRcrtion ?

S AL v. Hold a little , good , this modern Author,
what Aith he to  the new Stars, t $ 72, and , and to

the
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the Solar (pots ? for as to the C om ets, I for my own particular 
little care to make them generated under or above the Moon; 
nor did 1 ever put much AreAe on the loquacity of fych#; nor 
am 1 hard to believe that their matter is Elementary , and that 
they may elevate (lub]imatc)themlelves at their plcafurc, with
out meeting with any obAacle from the impenetrability o f the 

Heaven , which I hold to be far more thin, yielding, 
and (bbtil than our A ir; and as to the calculations o f  the Pa
rallaxes , ArA, the uncertainty whether Comets arc lub)eR to 
fuch accidents, and n ext, the inconAancy of the observations, 
upon which the computations are made, make me equally luS- 
peR both thole opinions : and the rather, for that I lee h i m ^ .- ^ ^  ^  
you call ^ 7?;;-TyfA<7, Sometimes Arctch to his purpole, or e l le y ? ^ ^ ^ ^ .^ /  
rcicR thole observations which interfere with his deAgn.

SiMP.L- As to the new Stars, extricates himieii
Anely in three or four words ; faying, That thole mo
dern new Stars are no certain parts o f  theCoeleAiaJ bodies, and 
that the adverlarics, if  they will prove alteration and genera- ! 
tion iq thole fuperior mutations that
have been made ^  Stars described So many ages patt, o f  
which is no doubt but^ that they be CoelcAial bodies,
which tl)ey can never be able to do : N ext, as to thole mat
ters ^yhid) Some alArm, to generate and dilHpate in the face o f  
rhe Sun, he makes no mention thereof; wherefore 1 conclude, 
that he believed them ARious, or the illuGons o f  the Tube, or 
at moH, Ibme petty effeRs cauled by the Air, and in brief^ any 
thing rather than matters CoeleAial.

S A L v .  But you^ what anfwer could you give to
the oppoGtion o f thele importunate Ipots which are Aarted up 
to diAqrb the Heaven^, and more than that, the 
PhiloSophy ? ft cannot be but that you? who are fo reSolute a 
Champion of i t , have found Some reply or Solution for the 
fame, o f which yorrought not to deprive us.

SiMPL* f have heart} Sundry opinions about this particular.
One laith "  They are Stars which in t^eir proper Orbs, like as 
c  and revolve about the Sun, and in palling un-

der it, rcprelent themAlvcs to us oblcure ; and for that they 
are many, they oft happen to aggregate their parts together,

"  and afterwards leperate again. Others believe them to be 
/'aeria l inipreMions; others, the illuAonsof thcchryAals; and o- 

"  thers, other things : But i incline to think, yea am verily per- 
"Iwaded^ That they arc an aggregate o f many leveral opacous 

bodies, as it were calually concurrent among themfelves. And 
"  therefore we often fee , that in one o f thole Ipots one may 
"  number ten or more fuch Small bodies, which are o f irregu"

" h r
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lar figures , and (ecm to us like Hakes o f fnow, or Hocks o f 

"  woolly or moaths Hying : they vary Hte amongA themAlves, 
" a n d  one while fever,another while meet, and moA of all bc- 
"  neath the Sun, about which, as about their Centre, they con
t in u a l ly  move. But yet? muR we not therefore grant, that 
"  they are generated or diQolved, but that at fometimes they are 
"h id  behind the body o f the Sun, and at other times, though 
"rem ote from it ,  yet are they not feen for the vicinity o f the 
"  immealurable light o f the Sun ; in regard that in the cccentrick,
"  Orb of the Sun, there is conAitutcd, as it were, an Onion, com- 
"p o led  o f many folds one within another, each o f which, being 

* The Otigmal "*R u dded  with certain fmall Ipots, doth move ; and albeit their 
6 Mh[ffwp̂ 4f<*y? "m otionatRrRfeem eth inconAant and irregular, yetneverthe- 
Latine TranM- "leH c , it is (aid at laR , to be obferved that the very lame Ipots, 
on , (miMing ^ as before, do within a determinate time return again. This 

Nemeth to me the RtteR anfwer that hath been found to afligne 
& ^ ^  ^ reafon o f that fame appearance , and withal to maintain the

which incorruptability and ingenerability o f tlie Heavens; and if  this 
6gni6cth a violent doth not fufHce; there wants not more elevated w its, which will 

^  g^ e  you other m .re convinctng.
a Ship. SA tv- 11 thtsoi which we dnpute , werelome pom to t Law,

other part o f  the Studies called HnwdMzty , wherein there is 
neither truth nor falihood , i f  we will give lufHcient credit to 

* the acutcneRe o f the w it, readineHe o f anlwers, and the gene
ral pra&ice o f Writers , then he whomoA aboundeth in thefe, 
makes his realon more probable and plauHble ; Sut in Natural 
Sciences, the concluHons of which are true and neceHary, and 
wherewith the judgment o f men hath nothing to do , one is to 
be more cautious how he goeth about to maintain anything that 
is falle ; for a man but o f an ordinary w it, i f  it be his good for
tune to be o f the right Hde, may lay a thouland and
a thouland at his feet. Therefore re)e& thole hopes
and conceits, wherewith you Hatter your le lf, that there can be 
any men fo much more learned , read , and verled in Authors, 
than we ? that in delpite o f nature , they Ihould be able to 
make that become true , which is falle. And feeing that o f  all 
the opinions that have been hitherto alledged touching the ef- 
fence o f thele Solar Ipots, this inAanced in by you, is in your 
judgment the trueA ? it followeth ( if  this be fo) that all the reA 
are fa lle ; and to deliver you from this allb , which doubtleHe is a 
moR falle , over-patting infinite other improbabilities
that are therein, I (hall propole againA it onely two experiments; 

^  i s , that many o f thole Ipots arc leen to arife in the mid A o f
the Solar ring , and many likewile to diHolve and vanith at a great 

^ ^ ^ d i H a n c e  from the circumference o f the Sun; a neceHary Argu
ment
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tnent tint they generate and Jiilo 've ; for if without generating 
or corrrupting, they Aiould appear there by oncly local motion, 
they would all be ieen to enter, and pals out by the extreme cir
cumference. The other obfervation to fuch as are nor Atuate in 
the loweA degree o f ignorance in Pcrfpe&ive, by the mutation 
of the appearing Agurcs, and by the apparent mutations o f the ^
velocity o f motion is ncceAarily concluding, that the fpots are  ̂
contiguous to the body o f the Sun, and that touching itsfiiperA- 
cies, they move either with it or upon it, and that they in no wife 
move in circles remote from the fame. The motion proves 
i t , which towards the circumference o f the Solar Circle; 
appeareth very flow, and towards the midA, more fw ift; the 
gures of the fpots conArmeth it, 'which towards the circumference 
appear exceeding narrow in companion o f that which they feem 
to be in the parts nearer the middle; and this becaufe in the 
midR they arc feen in their fullluAer, and as they truly b e ; and 
towards the circumference by reafon o f the convexity o f the glo* 
bousfuperAcies, they feem morecomprcfTd : And bot^thefe 
diminutions of Agurc and ^now how to obierve *
and calculate t h c ^ f " ^ ^ '  P^ccifely anlwet to that which fhould 
appear, the fpots being contiguous to the Sun, and differ irrecon
cilab ly  ^rom a motion in circles remote, though but for fmal 
intetvalls from the body o f the Sun ; as bath been diffufely de^, ^  ̂  ̂ ^
monAratcd by our * Priepd,in! his Letters about the Solar fpots, 
tb It m ay o ^  gathered from the fame
tion o f Agure, that none of'them  are R ars/ or other bodies o f 
fpherical Agure; for that among A âll Agures the fphere Aever conceal himfeif 
appeareth compreAbd, nor can cvet be represented but oncly per-* ^ ^
f^&ly round; aild thusdn cafe any particular (pot were a round 
body, as all the R&fs ard held to be, the faid roundnefs would as 
w^ll appear in the mi3 R ,bf the Solar ring, as whenthe fpotis near 
th^e^xtrem^ r whereas, itsfb great compreAton, and fhewin^ its 
felffb?inalh toward^ the extreme; and contrariwife, fpatious and 
latge towards "the middle, aRuteth'US , that thefc fpots are Rat ^  ^
plates o f  RtiaMthicknef^^r depth, in comjparifbn o f their le n g th y  
ahd breadth?^ LaAly, whereas you fay that the fpots after their ^  ^  
determinate periods are obferved'to Return to their former afpe& ,^*"'* 
believe it Kot  ̂ for he that told ybu Ri, will deceive
you; and that I fpeak the truth, you may obferve them to be hid
in the fact o f  the Sun far from the circumference? hath your
Cbferva'tor told you a word o f that comprefHon, which neceAa- 
rily argucth them to be contiguous to the Sun. That which he 
tells you o f the return o f the faid fpots, is nothing elfe but what 
is read in the forementioned Letters, namely, that fome o f them 
may fometimes fo happen that are o f fo long a duration? that

F they
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they cannot be didlpated by one fo!c converHon about the Sun, 
which is accomplifhcd in !e(s than a moncth.

SiMPL- I? for mypart, have not made either fb long, or fb 
cxaR oblervations, as to enable me to boaA my le lf MaAer o f the 

o f this matter : but I will more accurately conlider the 
fame, and make tryal my felf for my own fatisfa&ion, whether I 
can reconcile that which experience (hews us, with that which 

teachethus ; for its a certain Maxim, that two Truths 
cannot be contrary to one another. ^

SA Lv* Ifyou would reconcile that which fenfe fhewcth you, 
o*;?;"?.; with the foliderDoRrines o f you wlllRnd no great dif-
AnMe) ^ jL fc u lty  in the undertaking; and that fb it is, doth not

that one cannot treat confidently o f the things o f  Heaven, 
by reafonof their great remotcnefs?

8 1M p L. He exprefly faith fb.
Arittodepf r̂; SALV* And doth he not likcwife afErm, that we ought to pre- 

ier that which fenfe demonArates, before all Arguments? though 
in appearance never fb well grounded ? and faith he not this 

* without the leaA doubt or hacfitation ?
S ! M P L* He doth fb.
S A L v  W hy then, the fecond o f thefe propohtions, which are 

the doArine o f  that faith, that fenfe is to take
wtA A- place o f Logick, is a doRrine much more fblid and undoubted, 

footle, ^ ^  other which holdeth the Heavens to be unalterable s and
therefore you (hall argue more faying, the Hea-
vens are alterable, for that fb my fenfe telleth me? than i f  you 
ihouid (ay, the Heavens are u alterable, for that Logickfoperfwa- 
d e d ^ # ^ / ? .  Furthermore, we may difeourfe o f  Coeleftial mar- 

^  Tticfwpc /̂- ^ rs much better than ; becaufe, he confedtng the know-
Jedg thereof to bedifHcult to him, by reafon o f  their remotenefs 

AnRotl̂ w- ^rom lenfes, he thereby acknowledgeth, that one to whom 
M*. the lenles can better reprefent the fame, may philofophate upon

them with more certainty. Now we by help of the Telefcope, 
are brought thirty or forty times nearer to the Heavens, than ever 

came ; fb that we may difeover in them an hundred 
things, which he could not fee, and among# the re#, thefe fpots 
in the Sun, which were to him abfolutcly invifible; therefore 
we may difeourfe o f  the Heavens and Sun ,' with more certainty 
than

S A c  R. !  fee into the heart o f  and know that he is
much moved at the firength o f  thefe fb convincing Arguments; 
but on the other fide, when he confidereth the great authority 
which yri/iotA- hath won with all men, and remembreth the great 
number o f famous fnterpreters, which have made it their bufmefs 
to explain his fenfe; and feeth other Sciences, fb neceffary and

profitable
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profitable to the publick, to build a great part o f their eReem 
and reputation on the credit o f ^r/^or/ehe is much puzzled and 
perplexed : and methinksi hear him lay, T o  whom then fhould 
we repair for the decihon o f our controverAes, i f  were
removed from the chair ? W hat other Author fhould we follow 
in the Schools, Academies and Studies ? W hat Philolopher hath 
writ all the parts o f Natural Philofophy, and that fo methodically 
without omitting fo much as one finglc concluAon ? Shall we then 
overthrow that Fab rick under which fo many paflengers And 
Aielter ? Shall we deAroy that that Pry;##?;;#*) where
in fo many Students meet with commodious harbour, where 
without expofing themlelvcs to the injuries o f  the air, with the 
onely turning over o f  a few leaves, one may learn all the (e- 
crets o f Nature ? Shall we difmantle that fort in which we are 
fafe from all hoRile aAaults ? But I pitie him no more than I do 
that Gentleman who with great expence o f  time and treaAire^ 
and the help o f many hundred artiAs, ereRs a very Aimptu- 
ous Pallace, and afterwards beholds it ready to fall, byreafon 
o f  the bad foundation- ^  tw illin g  to (ee
the Walls Rript which are adorned with lo many beautiful! 
pi6fures  ̂ or to fuffer the columns to fall, that uphold the Rate- 
ly Galleries ; or the gilded roofs, chimney-pieces, the freizes, 
the cornifhes o f marble, with fo much coR ereRed, to be rui
ned ; goeth about with girders, props, (hoars, butteraAes, to prê . 
vent their (ubverAon.

S AL v. But ala(s, as yet fears no Rich fa l l , and
I would undertake to fecure him from that mifehief at a far 
lefs charge. There is no danger that fo great a multitude o f 
Alb tie and wile Philosophers, (hould fuRer themfelves to be ^  

^ by one or two, who make a little bluAering^ nay^ 
they will rather, without ever turning the points o f  their pens 
againA them, by their Alence onely render them the ob;eR o f  
univerfal fcorn and contempt. It is a fond conceit for any one 
to think to introduce new Philofophy, by reproving this or that 
Author : it will be RrA neceAary to new-mold the brains o f
men, and make them apt to diRinguifh truth from faKhood. A
thing which onely God can do. But from one di(cour(e to another 
whither arc we Aray'd ? your memory muR help to guide me into 
the way again.

SiMPL. I remember very well where we left. We were 
upon the anfwcr of to theobjeRions againA the
immutability of the Heavens, among which you in(erted this 
of the Solar (pots, not (poke of by him ; and I believe you 
intended to examine his an(wer to the inRance o f the New 
Stars.

D I A L O G U E .  1.
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SA.LV- Now I remember the reR, and to proceed, Methinks 
there arc fome things in the anfwer o f worthy o f
reprehenfion. AndRrR, if the two New Stars, which he can do 
no lefs than place in the uppcrmoR parts o f the Heavens, and 
which* were o f a long duration, but finally vanifhed, give him no 
obRruRion in maintaining the inalterability o f Heaven, in* that 
they were not certain parts thereof, nor mutations m ade in the 
antient Stars, why doth he fet himfelf fb vigoroufly and carneRly 
dgainR the Comets, to banifli them by all ways from the Coele^ 
Rial Regions ? W as it not enough that he could fay o f them 
the fame which he fpoke o f the New ftars ? to wit, that in re
gard they were no certain parts o f Heaven? nor mutations made 
in any of- the Stars , they could no wife prejudice either Heaven, 
or the Do&rine o f ? Secondly, 1 am not very well fatis-
Red o f his meaning; when he faith that the alterations that fhould 
be granted to be made in the S tars, would be deRruRive to the 
prerogative o f Heaven s namely, its incorruptibility, and 
this , becaufe the Stars-are CoeleRial fubRances , as is manifeR 
by the confent o f  every one; and yet is nothing troubled that 

'Extra Stellas. the fhmc alterations (hould be made  ̂without the Stars in the rcR 
o f the CoeleRial expanfion. Doth he think that Heaven is no 
CoeleRial AibRance ? far my part, did believe that the Stars 
were called C o e le R ia l bodies , by reafon that they were in Hea
ven , or for that they were mat}c o f the fubRance o f Heaven; 
and yet f thought that Heaven was more CoeleRial than theys in 
like fort ,* as nothing can be faid to be more TerreRrial, or more 
Rery than Hie Earth or Fire themfelves. And again, in that he ne
ver made any mention o f the Solar fpots, which have been evi
dently demonRrated to be produced, and diflolved , and to be 
neer the Sun, and tb turn either with, or about the fame , I have 
reafon to think that this Author probably did write more for others 
pleafute, than for his own fatisfaRion; and this I affirm, foraf- 
much as he having (hewn himfelf to be skilful in the Mathcma- 
ticks, it is impofRble but that, he fhould have been convinced by 
DemonRrationa , that thofe fubRances are o f ncceflity contigu
ous with the body o f the Sun , and are fb great generations and 
corruptions , that none comparable to them, ever happen in the 
Earth : And i f  firch, fb mapy, and fb frequent be made in the 
very Globe o f the Sun, which may with reafon be held one o f  the 
noblcR parts of Heaven, what fhould make us think that others 
may not happen in the other Orbs ?

SAGR. I cannot without great admiration, nay more, deni- 
^  o f my undcrRanding, hear it to be attributed to natural bodies, 

M whrAb fora great honour and perfeRion that they are*impa(lib!e, im- 
'""tab le , inalterable, And on the contrary , to bear it to

"Impacible. * be



be eAeemed a great imperfeRion to be alterable? gencrable, mu
table? It is my opinion that the Earth is very noble and ad- 7V; v;ry 
mirable? byrcafbn of fo many and fo different alterations? m u - ^ ^ ^ ^ ^  
rations, generations? which are inceAantly made therein 
and if without being fubjeR to any alteration ? it had been all 
one vaA heap o f land ? or a made o f Y^/per? or that in the time 
of the Deluge ? the waters freezing which covered i t ? it had 
continued an immenfe Globe o f  ChriAal? wherein nothing had 
ever grown? altered or changed ? I fhould have eAeenled it a 
lump o f no benefit to the W orld) 'full o f ldlencde ? and in a 
word fiipcrfluous ? and as if it had never been in naturb ; and 
fhould make the fame difference in it ? as between a living and 
deacLcreature : The like I fay o f the Mso;;? Y ^ fc r ,  and all the 
other Globes o f  the W orld. But the more i'dive into the Con  ̂
fideration o f the vanity o f popular Jifcourie&,' the more empty 
and fimple I find theim And what greater folly can there be 
imagined^ than to call Jems? Silver andG oldpretious; and Earth 
and dirt vile? F ordo  not thefe perfbnsconfider? that'if there ^  
fhould be as great a f c a ^  Jewels and ^
pretious met ah , would be no Prince, but would gladly give 
a heap ofL Diamonds and Rubies ,-and many Wedges o f Gold, 
to purchafe oncly fo much Earth agfhbuld fuSSce to plant a Cede-* 
mine in a little pot? or to fet thereiRa that he might
fee it fpront?^grow u p ? and briilg ^otth fo goodly leaves, fo odi- 
riferous flowers, and fo delicate fruit ? It is therefore fcarcity and 4^ p/,„-
plenty that make things eAeemed andcohtemoedbythe vulgar 
who will fay that fame is a moA beautiful Diamond , for that it  ̂ ^  ^ 
refemblcth a cleer water ? and yet will not part with it for ten 
Tun o f water: Thefe men that fo extol incorruptibility? in a !te - /^ ^ f^ //r /f-  
rability?dM* fpeak thus I believe out o f the great d e A r e T h e y ^ ^ ^ ' ^  
have to live long? and for fear o f  death ; not conAdering? t h a c ^ ^ ^ .  
if  men had been immortal? they fhould have had nothing to do 
in the World. Thefe deferve to  meet with a M edic's head? 
that would transform them into Statues o f and Y<*^cr,
that fo they might become more peifeR than they are.

S A L v. And it may be fuch a would not be al
together unprofitable to them; for I am o f opinion that it is bet-* 
ter not to difeourfe at all ? than to argue erroniouAy*

SiMPL* There is not the leaA queAion to bf m ade, but that 
^he Earth is much more perfeR? being as it is alterable? mutable?

than if it had been a mafle o f Aone; yea although it were 
one entire Diamond? moA hard and impafUle. But look how mueh ^  ^
thefe qualifications enoble the Earth ? they render the Heavenly <*/;; <6%^ y. 
bodies agam on the other fide fo much the more imperfeR ? in 
which? Aich conditions would be fuperAuouss in regard that the

Code-
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CceleAi^l bodies , namely, the Jun, Moon, and the other Stars, 
which are ordained for no other ufe but to ferve the Earth, need 
no other qualities for attaining o f that end, fave one!y thofe o f 
light and motion.

S A G R. How ? WiH you a(Rrm that nature hath produced and 
deAgned fo many vaA perfeR and noble CceleAial bodies, impaf- 
Able, immortal, and divine , to no other ufe but to ferve the paf- 
Able, frail, and mortal Earth ? to ferve that which you call the 
droRe o f the W orld, and fink o f all uncleanneHc ? T o  what 
purpofe were the CceleAial bodies made immortal, to ferve a 
frail, Take away this fubiervicncy to the Earth, and the in
numerable multitude o f CceleAial bodies become wholly unufe-' 

w ltf'li ) and fuperfluous, fince they neither have nor can have any
mutual operation betwixt themfelves; becaufe they are all unal- 

^  ** terable, immutable, impaffible : For i f ,  far Example, the Moon 
beimpaflible, what inHuence can the Sun or any other Star have 
upon her ? it would doubtleffe have far leAe effeR upon her, than 
that o f one who would with his looks or imagination, lignife a 
piece o f Gold. Moreover, it feemeth to me, that whil A the Coe
leAial bodies concurre to the generation and alteration o f the 
Earth, they themfelves are a lfoo f neceflity alterable  ̂ for other- 
wife I cannot under Aand how the application of the Sun or Moon 
to the Earth, to effeR produRiort, fhould be any other than to lay 
a marble Statue by a Womans fide, and from that conjunRionto 
expeR children.

SiMPL- Corruptibility, alteration, mutation, are not in 
the whole TerreArial Globe, which as to its whole, is no leAe eter- 

J  nal than the Sun or Moon, but it is generable and corruptible as to 
its external parts; but yet it is alfo true that likewife in them ge
neration and corruption are perpetual, and as Rich require the 
heavenly eternal operations; and therefore it is neceffkry that 
the CceleAial bodies be eternal.

S AGR. All this is righ t; but i f  the corruptibility o f  the fuper- 
Acial parts o f  the Earth be nowife prejudicial to the eternity o f 
its whole Globe , yea, i f  their being generable, corruptible, alter
able, gain them great ornament and perfeRion ; why can- 
^0^, and ought not you to admit alteration, generation, like- 

in the external parts o f the CoeleAial Globes, adding to 
them ornament, without taking from them perfection, or berea
ving them o f aQion ; yea rather encreaUng their effe&s, by grant
ing not onely that they all operate on the Earth, but that they mu
tually operate upon each other , and the Eatth alio upon them 
all ?

SiMPL. This cannot be , becaulethe generations, mutations, 
which we fhould fuppofe g. in the Moon i would be vain 

and ufelefle , ^  /Mfurg wihi/ S A G R-t



SACK. And why fhould they be vain and ufcleffe ?
§ S i M p L* Becaufe we cleerly ic e , and feci with our hands, that g*
all generations, corruptions, d^r. made in the Earth, are all ei- 
tner mediately or immediately directed to the ufe, convenience,
.and benehtof man; for the uie o f  man are horfes brought forth, 
for the feeding o f horfes, the Earth produccth grafle, and the 
Clouds water i t ; for the ufe and nourishment o f  man, herbs, corn, 
fruits, bcaAs, birds, R(hes, are brought forth; and in Ann, if  
we fhould one by one dilligently examine and refolve all thefc 
things, we fhould And the end to which they are all direRed, to be 
the necedity, ufe, convenience, and delight o f man. Now o f what 
ufe could the generations which we fuppofe to be made in the 
Moon or other Planets, ever be to mankind? unleffe you ihould 
fay that there were alio men in the M oon, that might enjoy the 
bench t thereof; a conceit either fabulous or impious.

S A G R .  ThatintheM oon or other Planets, there are genera- 
ted either herbs, or plants, or animals, like to ours, or that there 
arc rams, winds, or thunders thcr^^ as about the Earth, I nei- 
therknow, nor believe  ̂ ^ndmuchleUe, that it is inhabited by 
men : but yet i underAand n ot, becaufe there are not genera
ted things like to Ours', that therefore it neceAarily followeth, 
that no alteration is wrought therein, or that there may not be 
other things that change, generate, anddiflolve? which are not 
onely different from ours, but exceedingly beyond our im a g in a - ^ .^ ^ '] ^ ^  
tion , and in a word, not to be thought o f by us. And if̂  as 1 
am certain, that one born and brought up inafpatiousForreA, 
amongA beaAs and birds, and that hath no knowledg at all o f  the 
Element o f Water , could never come to imagine another World jy, 
to be in Nature , different from the E atth , full o f living crea- 
turcs, which without legs or wings fwiftly move, and not upon 
the furfacc onely, as beaAs do upon the Earth, but in the very "  
bowels thereof; and not onely mo v^, butalfo A aythem felves**^^'"* 
and ceafe to move at their pleasure , which birds cannot do in the 
a ir ; and that moreover men live therein, and build Palaces and 

. C ities, and have fo great convenience in travailing, that without < 
the lea A trouble , they can go with their Family, Houfe, and 
whole Cities, to places far remote, like as I fay, I am certain, 
fuch a perfon, though o f never fo piercing an imagination, could 

* never fancy tojiimfelf Fifhes, the Ocean, Ships? Fleets,
do'y at Sea ; thus, and much more eafily, may ^  happn , that in 
the M oon, remote from us by fo great a ipace , and o f a fub- 
Aance perchance very different from the Earth, there may be mat
ters, and operations, not only wide off, but altogether beyond 
all our imaginations, as being fuch as have no refemblance to 
ours, and therefore wholly incxcogitable,in regard, that what we

ima*
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imagine to out felvcs , muA neceflarily be either a thing already 
feen, or a compofition o f things, or parts o f things feen at ano^ 
thertime ; for Arch are the s, C ^-

&c. \
S A L v -  I have very often let my fancy ruminate upon thefe p e 

culations , and in the end, have thought that I had found fome 
things that neither are nor can be in the Moon ; but yet t 
have not found therein any of thofe which I believe are , and may 
be there, fave onely in a very general acceptation, namely things 
that adorn it by operating, moving and living ; and perhaps in a way 
very different from ours ; beholding and admiring the greatnefs and 

of the W orld, and of its Maker and Ruler, and with 
/n?M continual finging his prayfcs; and in fumme (which is

that which 1 intend) doing what facred Writers fo frequently a f
firm , to w it, all the creatures making it their perpetual imploy- 
ment to laud God.

SA.GR. Thefe arc the things, which fpeaking in general terms, 
may be there ; but i would gladly hear you inftance in fuch as you 
believe neither ate n6 r can be there ; which perchance may be 
more p a rtic u la r ly  named.

S ALV* Take notice .Pdgrf^Tay that this will be the third time 
that we have unawares by ru n n in g  fro m  one thing to another , loA 
our principal fnb)e&; and if we continue thefe d igreH io n s, it 

belongerewecom etpa,conclufion o f our difeourfe; there
fore I fhould judg it better to remit this, as alfo fuch other points, 
to be decided on a particular occaHon.

S ^ G R. Since we are now got into the M oon, if  you pleafe, let 
us dipatch fuch things as concern her, thatfo we be not forced to 
fuch another tedious journey.

S A L V- Mt fhall be as you would have it. And to begin with 
things more general s i  believe that the Lunar Globe is far diffe
rent from the Terreffrial, though in fome things they agree. I will 
recount 6 r A their rcfemblances, and next their differences. The 

Ltl Moon is rnanife Aly like to the Earth in figure, which undoubtedly
is pherical, as may be neccSarily concluded from the ape&  o f its 

^ ^fhrface? which ispeffe&ly Orbicular, and the manner o f its re- 
ceiving the light o f  the Sun, from which , if its furfacc were'Hat, 

^  ^  ;t would come to.be all in one and the fame time illuminated , and
likewiP again in another inAant o f timeobfeured, and not thofe 
parts Hr A , which are Atuatc towards the Sun, and the re A fuccef- 
fively ,  (o that in its oppofition , and not till then , its whole 
apparent circumference is enlightned; which would happen quite 
contrary , if thevifible fhrfacewere concave; namely, the illu- 

7^  Second fo*?- uunation would begin Aom the parts oppoRtc or averfe to the Sun. 
y?rnMiy ^ y&f Secondly (he is as the Earth, in her felf obfeure and opacous, by 

which opacity it is enabled to receive, and reded the light o f  the
Sun ?
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Sun; which were it not A , it could not do. Thirdly, 1 hold i r s ^ ,^  
nutter to be moA den A and Alid as the Earth is, which 1 clearly 
argue from the unevennefs of its (uperheies in moA places, by means ^
of the many.emincncies and cavities dilcovered therein by hdp of ' '  '
the. : of which eminencies there are many all over i t ,  di
rectly refemblihg our moA (harp and craggy mountains, o f which 
you (hall there perceive iome extend and run in ledges o f an hun
dred miles long; others arc contraded into rounder forms ; and 
there are alio .many craggy? (olitary, Aecp and cliffy rocks- But 
that of which there are frequenteA appearances, arc certain Banks 
( i  uA thb.WQtd, becautc 1 cannot thing of another that better ex- . 
preAeththem^ pretty high raiAd, which environ and incloA Acids 
of Averal bigoeAcs, and form. iundry Agurcs, but for the moA parr 
circular;.many o f which have inthemidA a mount railed pretty 
high, and (ome Aw^are rcplcmAicd with a matter Amewhat ob- 
icure, to wit, like to the great (pots difeerned by the bare eye, and 
the A are o f the grcateA magnitude; the number moreover o f thole 
that arc IcAermid leAer is very great, and yet almoA all circular.
Fourthly, like as the furfacc o f ^ ^^inguimed into two
principal parts, nayr*^y\^^  ̂ Tcrreftrial and Aquatick : fb in /*;<? 
the Lunar tbrf^cc we ditcern a great diAindion o f iome great Aelds 
more rcfpkndant) and (ome lefs : whole a(pcd makes me believe, 
that that of the Earth would Aem very like it, beheld by any one 
Aom the Moon, or any other the like AiAancc, to be illuminated 
by the Sun : .and the furface of the fea would appear more ob- 
leure, and that of the Earth more bright. Fifthly, like as. we from 
the Earth behold the Moon, one while all illuminated, -another 
while half; (ometimes more, Ametimes le fs; Ametimes horned,,,,
Ametimes wholly inviAbly; namely, when its juA under^the Sun 
beams; (o that the parts which look towards tne Earth are dark :
Thus in every refped, oncAanding in the Moon would Ae ^
illumination o f the Earths Arface by the Sun , with the fame 
periods to an hair, and under the fame changes of Agures.
Sixtly,-----  '

SACR* Stay a little, That the illumination o f
the Earth,as to the Averal Agures,would reprcAnt it A lf to a perAn 
placed in the Moon, like in all things to that which we di(cover in 
the Moon, 1 underAand very well, but yet I cannot conceive how 
it (hall appear to be done in the fame period; Afing that that 
which the Suns illumination doth in the Lunar fuperAcies in a 
month, it doth in the TerreArial in twenty Aur hours.

S *L v . Its true, the cfA A of the Sun about the illuminating 
the(c two bodies, and replenilhing with irs fplendor their whole 
(urAces, is di(patch'd in the Earth in a Natural day, and in the 
Moon in a Month ; but the variation o f the Agures in which the

C  illumi-
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iiluminated parts o f the TerreRrial fuperBcies appear beheld from 
the Moon, depends not on this alone, but on the divers afpe&s 
which the Moon is Rill changing with the Sun  ̂ fo that, if  for in- 
Ranee, the Moon pun&uaHy followed the motion of the Sun, and 
Rood, for example, always in a dircCf line between it and the 
Earth, in that afpcR which we call Conjun&ion, it looking always 
to the fame Hemifphere o f the Earth which the Sun look? unto, 
fhe would behold the fame all light: as on the contrary, if  it fhould 
always Ray in Oppofition to the Sun, it would never behold the 
Earth, o f which the dark part would be continually turn d towards 
the Moon, and therefore invifiblc. But when the Moon is in 
Quadrature o f the 5 un, that halfofthc TerrcRrial Hemifphere ex* 
pofed to the fight o f the Moon which is towards the Sun, is lumi
nous  ̂ and the other towards the contrary is obfeure : and there* 
fore the illuminated part o f the Earth would reprefent it felf to the 
Moon in a (emi-circular figure.

SAGR. I clearly perceive all this, and underRand very weH, 
that the Moon departing fiom its Oppofition to the Sun, where it 
faw n opartof the illumination o f the TerrcRrial fuperficies, and 
approaching day by day nearer the Sun, fhc begins by little and 
little to difeover fome part o f  the face of the illuminated Earth ; 
and that which appeareth of it fhall rcfemblc a thin fickle, in regard 
the figure of the Earth is round : and the Moon thus acquiring by 
its motion day by day greater proximity to the.Sun, fhcccfRvely 
difcovers more and more of the TerreRrial Hemifphere enlightned, 
fo that at the Quadrature there is juR half o f it vifible,.iniomuch 
that we may fee the other part o f her : continuing next to proceed 
towards the Conjun&ion, it fucceflively difcovers more and more 
o f its furface to be illuminated, and in Rne, at the time o f Conjun
ction feeth the whole Hemifphere enlightned. And in fhort, i 
very well conceive, that what befalls the inhabitants o f the Earth, 
in beholding the changes of the Moon, would happen to him that 
Rom the Moon fhould obferve the Earth ; but in a contrary Order, 
namely? that when the Moon is to us at her full, and in Oppofition 
to the Sun, then the Earth would be in Conjun&ion with the Sun, 
and wholly obfeure and invihble ; on the contrary, that portion 
which is to us a Conjun&ion o f the Moon with the Sun, and for 
that caufe a Moon Rlcnt and unfecn, would be there an Oppofition 
ofthe Earth to the Sun, and, to fofpeak, FuREd?-?/?, to wit, all 
enlightned. And laRly, look what part o f the Lunar furface ap
pears to us from rime to time illuminated, fo much of the Earth 
in the fame time (hall you behold Rom the Moon to be obfeured : 
and look how much o f the Moon is to us deprived of !ight, fo much 
o f the Earth is to the Moon illuminated, in one thing yet thefe 
mutual operations in my judgment feem to differ, and it is, that it
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being (uppofe J,and not granted,that fome one being piaced in the - 
Moon to obfervc the Earth , he would every day fee the whole 
TerreRrialfuperRcies, by means o f  the Moons going about the 
Earth in twenty four or twenty five hours; but we never fee but 
half o f the Moon, Once it revolves not in it felf, as it muR do to 
be feen in every part o f  it.

S'ALV. So that this, befals not contrarily, namely, that her re
volving in her felf^ is the caufe that we lee not the other half of 
her, for fo it would be neceffary it (hould be, if  (he had the Epicy
cle. But what other difference have you behind? to exchange for 
this which you have named ?

SAGR. Let me fee? W ell for the prefent I cannot think o f 
any other.

S A L v. And what if  the Earth ("as you have well noted) feeth ^  *4* 
no more than half the Moon, whereas from the Moon one may fee ^  
all the Earth; and on the contrary,all the Earth feeth the Moon,and 
but onely half of it feeth the Earth? For the inhabitants,to fo (peak, 
oftheiuperiorHemifphereofthe Moon, which is to usinvilible, 
are deprived of the fight ^  ****^^*1* t and thefe haply are the 

f remember a particular accident, newly
obGrrved by our in the Moon, from whch are gathered
two neceffary confequences; one is, that we fe& fomewhat more 
than half of the M oon; and the other is? that the motion o f  t h e ^ / ^  
Moon hath exaR concentricity with the Earth : and thus he finds 
the f  %MP7?0M/e7M7; and obfervation. When the Moon hath a cor- 
refpondence and natural fympathy with the Earth, towards which 
it hath its afpeR in fuch a determinate part, it is neceffary that the 
right line which conjoyns their centers, do paf[e ever by the fame 
point o f the Moons fuperficies; fo that? who fo fhall from the cen
ter o f  the Earth behold the fam e, fhall alwayes fee the fame 

or Face o f the Moon punRually determined by one and 
the fame circumference ; But i f  a man be placed 4ipon the Terre- 
Rrial furface, the ray which from his eye pafleth to the centre o f  the 
Lunar Globe, will not pafs by the fame point o f its fuperficies, by 
which the line paffeth that is drawn from the centre o f the Earth 
to that o f the Moon, fave onely when it is vertical to him : but 
the Moon being placed in the EaR, or in the WeR, the point o f  
incidence o f the vifual ray, is higher than that o f  the line which 
conjoyns the centres; and therefore the obferver may difeem 
fome part o f the Lunar Hemifphere towards the upper circumfe
rence, and alike part o f  the other is invifible : they arc difeerna* 
ble and undilcernable? in refpeR o f the Hcmifphete beheld from 
the true centre o f the Earth : and bccaufe the part o f  the Moons 
circumference, which is fuperiour in its riling, is nethermoR in its 
fetting ? therefore.the difference o f the faid fuperiour and inferi'
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our parts muR needs be very oblervable; certain (pots and other 
notable things in thole parts, being one while difcernablc , and 
another while not. A like variation may alio be oblerved towards 
the North and South extremities o f the lameDz/e%F (or Surface) 
according as the Moons poRtion is in one or the other Se&ion o f  
its Dragon? For, if it be North, lome o f its parts towards the 
North are hid, and lome o f thole parts towards the South are 
dilcpvered, and lo on the contrary. Now that theleconlequen- 

^ ^  really true  ̂ is veriRed by the Tf/e/rppf ? for there be in
the Moon two remarkable Ipots, one o f which, when the Moon 

t. is in the meridian, is Rtuateto the NorthweR , and the other is 
a!moR: diametrically oppoRte unto i t ; and the RrR o f thelc is vi- 
Rble even without theTfh^tppe ; but the other is not. That to
wards the NorthweR is a realonable great Ipot o f  oval Rgurc, 1c- 
parated from the other great ones ; the oppoRte oncisleRe, and 
alio levered from the biggeR, and Rtuate in a very deer Reid ; in 
both thgle we may manifeRly dilcern the fbrefaid variations, and. 
fee them one after another ; ,now neer the edge or limb o f the 
Lunar Dz/txar , and anon remote, with lo great difference that 
the diR^pceJ^etwixt the NorthweR and the circumference o f the 
Pz/etar is more than twice as great at one time, as at the other ; 
and as to the Jecopd (pot (becaufe it is neerer to the circumfe
rence) luch mutation importeth more , than twice lo much in the 
former*  ̂ Hence its manifeR? that the Aloon ? as if it were drawn 
by a magnctick vertue, conRantly beholds the TferreRrial Giobe 
yyith one and the fame alpe&, never deviating from the lamc^ 

JS^GR. O h ! when Will there be an end put to the newob- 
lervatiop^s aud difccWedes o f  this admirable InRrument ? *

S ALV* I f  this (ucceed according to the progreRe o f othe^ great 
inventions , it is to be.hoped y that.in prpceRe o f time, onq jnay 
arrive to thg Rght of things, to us atprelent not to be imagined. 

^ r e t u r n i n g  (to,our RrR dilcourle ,] I  lay for the Rxth rclemblance 
betwixt the MQQn and ^arth , that as the Moon for a greay^a^ 
o f timely fupplies the want o f  the Spn$ light , and make^the 
nights, /by the reReAipp^pfdtso^h, rpaR^nab clear; fp the 
Earth , iin re$pmp&nce, aRprdeth it whqp it Rands in molf nqgdi 
byreReetingftb^$plarrayes^ ^yery^fd^t illumination, and do 
inuehdttinypplniop^ greater than jtha^which epmeth fromhejc t(y 
n ^ / ^ y h o w u i n ^ ^ ^ P ^ ^ ^  th^ Earth is greater than that
of the Moot*.  ̂ ru  -

- ^  \GUu. .Hold^thetey ^4^z^z%zf hold there, and permit me the 
plealur^bf relating tp yoUy'Jhowatthis RrR hint I have penetrated 

r t,  ̂ eaufe-of an accident, which f have a thouland times thought 
but cpuld never Rnd out. You would lay, that the impgr- 

^ a%7M. fectlight whicltis leep in the M oon, elpecially when it is horned,
comes
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comes f  om the reflc&ion o f the light o f the Sun on the Superfi
cies o f  the Earth and Sea ; and that light is more clear, by how 
much the horns are lede , for then the luminous part o f the Earth, 
beheld by the M oon, is greater, according to that which*was 
a little before proved ; to wit,that the luminous part o f  the Earth, 
expolcd to the Moon , is alway as gre&!t as the obfepre part o f  
the Moon , that is viable to the Earth ; whereupon, at Such time 

the Moon is fharp-forked , and consequently its tenebrous part 
-great, great alSo is the illuminated part o f  the Earth beheld from 
the Moon , and its reflection o f light So much the more potent.

S A L v- This is exactly the fame with what I was about to fay.
In a word, it is a great pleasure to (peak with perSons judicious 

. .and apprehenhvc , and the rather to me , for that whileA others 
(onverfc and difcourSe. touching Axiomatical truths, I have ma
ny times creeping into my brain Such ̂ arduous Paradoxes, that 
though I haven thoufandfimes rchearSed this which you at the ve
ry hr A , have o f your Self apprehended, yet could I never beat 
it into mens brains. . 1 * '

s  f M PL* I f  you mean ^nng Abio to'pcrUvAde them
to i t ,  that you not make themunderAand the Same, I
much wonder thereat,^ and a u iw fy  ^onhdent that i f  they'did
not under Aand it by your demonAration^your way of exprefHon, 
beings an my judgment, very^lain) they would very hardly have 
apprehended it upon tire cxplicatibn LoE any bther man f  but i f  
you mean ypddiaye aiot peffwadAl them , A) as to make them Re
lieve it , I wondec not, in the leaA, at this 5 for i  confeA^ my 
Self ^o.be one <of thoSe tvho^underAanfd yoUrdifeourSes, -but 
am dot Satisfied therewith ;N for there^afe in this, and Some bf 
theoother^Hx -congtuities, ôr reSen$Mances, tnany diSiculties, 
wMcML Shall inAance in when yod jfive gone through them 
a l l . j ib ^ '  ! uc . L.l j ' ^  - ' ' I '
L S ̂  L The deSire I have to< And out any t r u t h in  the acquiA
whei^oEthe objections o R  intelligent perfdns (Aichas'younSelf^ 
m^yimbchaAiAane, ^ iH  caufe me to very brief in difpatching
Qiat ,wHichiremains. For al Aventh conformity, take theit reci- ^
ptocabEefponSipn.as well to injuries  ̂ as^favours ; whereby *the ^
M oon; whichivery oA eninthe hKghtidf its illumination, jby the 
inteqmfure o f Hie EarHi betwixt iuand^the Sun ? is deprived o f  
hght^iand.ccUpCed, .doth-by way o f revenge; in Kke manner, in- 
terpofedt Alfibetween the Earth and the ̂ un, and with its fhadoW 
^Scufeth the Earth j  and although fhe revenge bd not anSwer^ 
able to the. in jury , for'that the Moon oAen continue th , and 
th atfd r a  reaSonable ldn^tiule, ^wholly immerSed in the Earths 
Shadow butinever was the Earth wholly, nor for any long time^ 
eclipSed by the Moon ; yet, neverthelcSIe , having refpect to the

fmal-
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Analuede o f  the body o f this, in companion to the magnitude 
o f  the other, it cannot be denied but that the nv// and as it 
were Td/oMr o f this, is very great. Thus much for their con- 
gruities or refemblances. It fhould next follow that we difcourfe 
touching their difparity ? but bccaufe will favour us
with his objections againA the former , its necedary that we hear 
and examine them, before we proceed any farther.

S AGR- And the rather, becaufe it is to be fuppofed that 
will not any wayes oppoie the diiparities, and incon

gruities betwixt the Earth and M oon, dnce that he accounts their 
fubAances extremely different.

SiMPL* AmongA the refemblances by you recited , in the pa
rallel you make betwixt the Earth and Moon , I find that I can 
admit none confidently fave onely the RrA, and two others; f 
grant the HrA, namely, thefphcrical figure; howbeit, even in 
this there is fome kind o f  difference, for that I hold that o f  the 
Moon to be very Anooth and even, as a looking-glade, where
as, we find and feel this o f  the Earth to be extraordinary montu- 
ous and rugged; but this belonging to the inequality o f fupcrd- 
cies, it (hall be anon conddcred, in another o f thofe Refemblan- 
cesby you alledged ; I fhall therefore referve what I have to fay 
thereof, till I come to the confideration o f that. O f  what yon 
affirm n ext, that the Moon feemeth , as you fay in your fecond 
Refcmblance, opacous and obfcure in its fc l f , like the Earth ; f  
admit not any more than the RrA attribute o f opacity, o f which 
the Eclipfes o f  the Sun adure me. For were the Moon tranfpa- 
ren t, .  the air in the total obfcuration o f the Sun, would not be- 
come fo^duskifh , as at fuch a time it is , but by means o f  the 
tranfparency o f the body o f the M oon, a refraAed light would 
pade through it ,  as we fee it doth through the thickeA clouds. But 
as to the obfeurity, I believe not that the Moon is wholly depri
ved o f light ,* as the Earth ; nay, that clarity which is fecn in the 
remainder o f its , over and above the fmall crefccnt en
lightened by the Sun, I repute to be its proper and natural light, 

74*/MOMi thwt; and not a reRe&ion o f the E arth , which 1 cAcem unable ,   ̂by 
reafon o f its afperity (cragginede) and obfeurity , to reHeR the 

 ̂ ^ raies o f  the Sun. In the third Parallel I adent unto you in one 
, and dident in another: I agree in judging the body o f the 

Moon to be moA folid and hard , like the Earth, yea much more; 
7*6; cf fo rif A o m ^ r^ t/^  we receive that the Heavens are impenetrable?

Stars the moA denfe parts o f Heaven , it muA necedarily 
^  M AnRotle. follow, that they are mo A fblid and moA impenetrable.

S A G R. What excellent matter would the Heavens afford us for 
to make Pallaces of, i f  we could procure a fubAance fb hard and fb 
tranfparent ?

$ 4  C .  G  A L 1 L JE U S , J
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S \ L Rather how improper, for being by its traniparencc, 
whoDyinvifiblc, a man wou!d not be able without Humbling at 
the threfiiolds, and breaking his head againA the Walls, to pats 
from room to room.

S \ c  n. This danger would not befall him, if  it be true, as fome
fay, that it is intangible : and if one cannot "??<**%'-

touch it, much lefs can it hurt him.
SALV* This would not ferve the turn, for though the matter 

o f the Heavens cannot be toucht, as wanting tangible qualities : 
yet may it caiHy touch the elementary bodies . and to offend us 
it is as iuHicient that it Arikc us, nay woric, than if  wd fhould 
Arike it. But let us leave tilde- or, to fay better, thcCe

in the air, and not interrupt
S t MP L. The queAion which you have fo cafually Aarted, is one 

o f the moA difHculty that is dilpmed in Philofophy ; and 1 have 
on that fubjeR moA excellent conceits o f a very learned DoRor 
o f f  but it is not now time to enter upon them. Therefore
returning to our purpofe, I fay that the Moon, in my opinion, is 
much more folid than th^ B y * . ,  out do not infer the fame, as you 
do, from the cragg^*ds^nd montuoirty o f its fuperheies^ but 
rather from the contrary, namely, from its aptitude to receive ("as ^
we fee it experimented inthehardeA Aones) a pohfh and l u A r e ^ ^ J - ^ / ^  
exceeding that of the AnootheA glafs, for fuch neceAarily muA 
itsAipcrhciesbe, to render ita^t to'make fo lively reflection o f  
the Suns rays. And foy thole appearances which you mention, 
o f Mountains, Cliffs, Hills, Valleys, d?'*?. they are allillufions; 
and I have been prefent at certain publick disputes, where I have 
heard it Arongly maintained againA thefe introducers o f  novelties, 
that fuch appearances proceed from notlnng elie,but from theun- 
equal diAribution o f the opacous and perfpicuous parts, o f  which 4^
the Moon is inwardly and outwardly compofed : as wc fee it 
oAcn fall out in chr)Aah amber, and many other precious Aones 
o f perfeR luArc  ̂ in which by real on of the opacity of fome parts, 
and the tranfparency o f others, there doth appear feveral conca
vities and prominencies. In the fourth refemblance, I grant, that 
the fuperheies o f TcrreArial Globe beheld from afar, would make 
two different appearances, namely, one more clear, the other more 
dark ; but I believe that AichdiverCty would fucceed quite con
trary to what you fay ; that is, I hold that the furface o f the wa
ter would appear lucid, becaufe that it is Anooth and tranfparent  ̂
and that o f the Earth would appear obfeure, by reafon o f its o- 
pacity and fcabrofity, ill accommodated for rede&ing the light o f  
the Sun. Concerning the AAh companion, I grant it wholly, and 
am able, in cafe the Earth did fhine as the Moon, to ihow the 
fame to any one that fhould from thence above behold it, repre

sented
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fentcd by figures anfwcrablc to thofc which we (ce ia the Moon :
I comprehend alio? how the period of its illumination andvaria- 
tion of figure) would be monthly ? albeit the Sun revolves round 
about it in twenty four hours : and laRly? I do not fcruple to 
admit, that the half onely o f the Moon feeth all the Earth? and 
that all the Earth feeth but onely half of the Moon. For what 
remains? t repute it moR fade? that the Moon can receive light 
from the Earth? which is moR obfeure? opacous? and utterly un
apt to redeA the Suns light? as the Moon doth rede A it to us : and 
as 1 have faid? I hold that that light which wc fee in the remain
der o f the Moons face ("the fplendid crefcents fubduAedJ by the 
illumination? is the proper and natural light o f the Moon? and no 
eaEe matter would induce me to believe otherwife. The feventh? 
touching the mutual Eclipfes? may be a!(o admitted ; howbeit 
that is wont to be called the eclipfe of the Sun? which you are 
pleated to phrale the eclipfe o f the Earth; And this is what i  
have at this time to fay in oppodtion to your (even congruities 
or retemblances? to which objections, if you are minded to make 
any reply? J (hall willingly hear you.

SArv- I f  I have well apprehended what you have anRvercd? it 
feems to me? that there Rill remains in controverhe between us?cer- 
tain conditions? which f made common betwixt the Moon & Earth? 
and they are thefe;You eReem the Moon to be Rnooth and polifht? 
as a Looking- gla(s? and as Rich, able to rede A the Suns light ? and 
contrarily?theEarth, byreafbnofltsmoptuodty? unable to make 
RichredeAion; You yield the Moon to be (olid and hard? and that 
you argue from its being Rnooth and polite? and not from its being 

, montuous; and for its appearing montuous? you adign as the
cau(e? that it condRs o f parts more and lefs opacous and perlpi- 
cuous. And laRly? you eReem that lecondary light? to be proper 
to the Moon? and not redeRed from the Earth; howbeit you 
feem not to deny the (ca ? as being o f a fmooth furface , fome 
kind o f redeAion. As to the convincing you o f that error? that 
the icdection o f the Moon is made? as it were? like that o f  a 
Looking-glaR? I  have (mall hope? whilR I  lee, that what hath 
been read in th e^^gg^iw ' and in the<M<*r Leifer.? o f our Coy;- 

^ "T rca tii^ f MOB hath profited nothing in your judgment, i f  hap!y
<&*/;/<""* you have attentively read what he hath there written on this Rib-

)cct.
SlMPL* i  have peruled the fame lo fuperdcially? according to 

the Rnall time o f lea(ure allowed me from more (olid Rudies; 
therefore? if you think you can? either by repeating (ome o f thofe 
rcafons? or by alledging others? refolve me thele doubts? J  will 
hearken to them attentively.

S I  will tell you what comes into my mind upon the
inRant?

G. 'GAtlL/EUS,
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inAant ? and its podibleitmay be acommixtion o f my own cbn- 
ceipts  ̂ and thofe which I have fometime read in the forc-faid 
Books  ̂ by which I well remember ? that I was then perfectly 
fatisded ? although the concludons 3 at drA dght fcem'd unto me 
Arange Paradoxes. W e enquire whether to the ma
king a reflection o f light 3 like that which we receive from the 
Moon 3 it be necedary that the fuperdcies from whence the refle
ction commeth 3 be lo fmooth and polite) as the face of a Looking- 
Glade , dr whether a iupcrdcies not fmooth or polifht 3 but rough 
and uneven ? be more apt for Rich a purpofe. Now fuppodng 
two reflections fhould come unto u s , one more bright 3' the other 
lede 3 from two fuperdcies oppodtc unto us ? I demand o f you? 
which o f the two fuperdcies you think would reprefent it felf to 
Our fight ? to be the clcareA ? and which the obfcureA.

S 1M P1. 1am very confident ? that that fame , which moA for
cibly redeRed the light upon m e? would diew its felf in its afpeR 
the clearer 3 and the other darker.

S AL V. Be pleaded to take that Glade which hangs on yonder 77 %W all? andletusgoon*i"*<?thcG^urc*y^*.<i- ^

Nowhang the g !^ ^  yonder? againA that fame W all? on which "
the Sun fhmes, and now let us with-draw our felves into the diadem
See yonder two fuperdcies beaten by the Sun , namely? the W all
and the Glade. Tell me now which appears cleared unto you?
that o f the W all or that o f the Glade ? W hy do you not anfwcr
me?

SACR. lleave the reply to who made the quedi-
on ; but I, for my own part, amperfwaded upon this {mall be
ginning o f the experiment ? that the Moon muA be o f a very un- 
polifht furface.

S A L V. What fay you , i f  you were to depaint that
W all ? and that Glade faAened unto i t , where would you ufe 
yourdarkeA colours, indedgningthe W all, orelfe in painting 
the Looking-C lade.

S ! M P L- Much the darker iu depainting the Glade.
SALV* Now if  from the fuperdcies, which reprefents it fe lf 

more clear ? there proceedeth a more powerful rede&ion o f light, 
the W all will more forcibly redeR the raies o f the Sun, than the 
Glade.

SiMPL. Very well, S ir, have you ever a better experiment 
than this ? you have placed us where the Glade doth not rever
berate upon u s; but come aiong with me a little this way ; how, 
will you not Air ?

S A G R. You perhaps teek the place o f the redeRion? which the 
Glaffemakth.

S 1M P L* i  do do.
the
mt,
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S \G R  W!ty look you, there it is upon the oppofttc WaH, )uA 

as big as the Glade , and littie lede bright than if  the Sun had 
dirc&ly fhined upon it.

StMPL. Come hither therefore, and fee from hence the fur- 
face o f the Glade , and tell me whether you think it more ob- 
feure than that o f the Wait.

3 A G R.. Look on it your fe lf , for 1 have no mind at this time, 
to dazle my eyes ; and I know very w eii, without feeing i t , 
that it there appears as fpiendid and bright as the Sun it fe lf , or 
fittle lede.

SiMPL- What fay you therefore, is the rede&ionof a Giaffe 
Ieffe powerful than that o f a W all? I fee, that in thisoppoflte 
W a ll, where the reflection o f the other illuminated W all comes^ 
together with that o f the Giaffe , this o f the Giaffe is much 
clearer ; and I fee likewile, that, from this place where f Hand, 
the giaffe it felf appears with much more luAre than the W all.

S A! v. You have prevented me with your fubtlety; for f  Rood 
in need o f this very obfervation to demonffrate what remains. 
You fee then the difference which happens betwixt the two refle
xions made by the two fuperficies o f  the W all and G iaffe, per* 
cu ff in the felf-fame manner, by the rayes o f the Sun ; and you 
fee , how the reflection which comes from the W aif, drffufeth it 
felf towards all the parts oppofite to i t , but that o f the Giaffe 
goeth towards one part onely, not at all bigger than the Glade 
it f e l f : you fee likewife, how the fuperficies o f  the W all, beheld 
from what part foever , afwayes (hews it felf o f  one and the fame 
cleernede , and every w ay, much clearer than that o f  the Giaffe, 
excepting only in that little p lace,  on which the Glades rejection 
reverberates, for from thence indeed the Giaffe appears much more 
fucid than the WaH. By thefe fo (cnftble, and palpable experi
ments, my thinks one may loon come to know , whether the 
reflection which the Moon fends upon us , proceed as from a 
G lade, orelfe, as from a W all, that is ,  from afm ooth fuperd- 
cies, or a rugged. '

S AGR- I f !  were in the Moon it fe lf , I think I could not with 
my hands more plainly feel the unevennede o f its fuperficies, than 
1 do now perceive it ,by apprehending your difeourfe. The Moon 
beheld in any poffure, in refpe& o f the Sun and u s, fheweth us 
its fupet ticics, touch't by the Suns rayes, alwayes equally clear ; 
an effect, which anfwers to an hair that o f the W all, which be
held from what place foever, appeareth equally bright, and dif
fe red  from the Glade, which from one place onely appeareth lu
cid , and from all others obfeure. Moreover, the light which 
cometh to me,'from the reflexion o f the W all , is tollerable, 
and weak, in companion o f that o f the G lade, which is little

G. G An L̂ Eus,
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!^Ae forcible and offenAvc to the A^ht , than that primary and 
direct light o f the San. And thus without trouble do we beho!d 
the face o f the Moon ; which were it a saC taA e , it appearing to 
u sbyreafon of its vicinity? as big as the Sun it fc !f ,  itsfpiendor 
woult} be abiolutcly intolerable , and would feem as I f  we beheld 
another Sun. . $

SAi.v* Afcribenot, Ibefe'echyou iSjgrcf//ar, more to my de- 
monAration, than it produceth. I will oppofc you with an inRance, 
which I (cc not well how you can caR!y refolvc. You inAA upon it 
as a grand difference between the Moon and G lade, that it emits 
its reflection towards all parts equally , as doth the W a ll; where
as the Glade caAs it upon one onely determinate place; and Aom 
hence you conclude the Moon to be like to the W all , ind not to 
the Glade : But I muA tell you , that that fame Glade caAs its 
redection on one place onely , becaufc its Airface is d a t , and the ^  
reflex rayes being to depart at angles equal to th o fco f the rayes 
o f incidence , it muA follow that from a plane or Hat AiperHcies, ^
they do depart unitedly towards the fame place; but in r e g a r d ^ " " '  
that the fuperAcics o f but ipherica!, and
the incident rayes upon Rich a fuperAcies, being to reflect them- 
felvesat angles equal to thofeof the incidence towards all parts, 
by means of the infinity o f the inclinations which compoie the 
fpherical fuperhcies,therefore the Moon may fend forth its reflecti
on every way; and there is no necedity for its lepercuflion upon one 
place onely, as that Glade which is Rat.

SiMPL* This is one o f the very fame objections, which I in
tended to have made againA him.

S A C R* I f  this be one, you had need have more of them*; yet 
I tell you , that as to this ArA , it feems to me to make more a- 
gainA you , than for you.

S i M P tf' You have pronounced as a thing manifeA, that the refle
ction made by that W all , is as eleer and lucid as that which the 
Moon fends forth , and I eAeem it nothing in comparifon thereto.
^ For, in this buAnede o f the illumination , its requifite to refpeef,
"  and to diAinguifh the Sphtrc of* y4(S;<pAy ; and who queAions 7%, ^
^ but.the CceleAial bodies have greater Spheres o f  activity, than 
"  thefe onr elementary, frail, and mortal ones? and that W all,
"  Anally, what elfe is it but a little obfeure Earth, unapt to 
^ Aline ?

R A G  R. And here alfo I believe,that you very much deceive your 
But I come to the RrA objecton moved by ; and

IconAdcr, thattom akea body appear unto us luminous, itfuA 
Aceth not that the rayes o f  the illuminating body fall upon it, 
but it is moreover requihte that the reAex fayes arrive to our 
eye; as ismani&Rlyfeen in the example o f  that G lade , upon

H i
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which) without qucftion, theiHuminating rayes o f the Sun do 
come i yet ncvcrthelede, it appeats not to us bright and (liining, 
unlede we Set our eye in that particular place ) where the rcdc- 
dionarriveth. Now let us condder what would Succeed, were 
the glade o f a fphcrical dgure, for without doubt) we Should 
dud,that o f the reflection made by the whole iufface illumina
ted) that to be but a very dnall part, which arriveth to the eye 
o f  a particular beholder , by reaton that that is but an inconside
rable particle o f  the whole fphcrical fuperdcies ) *thc inclination 
o f which cads the ray to the particular place o f the eye ; whence 
the part o f the Spherical Superficies ) which Shews it Self filming 
to the ey e , mud needs be very Small; all the red being repre
sented obfeure. So that were the Moon Smooth) as aLooking- 

77w iMw; *f;; g lade) a very Small part would be Seen by any particular eye to 
be illudrated by the Sun , although its whole Hemisphere were ex- 

. poSed to the Suns raycs s and the red would appear to the eye o f
the beholder as not illuminated) and therefore invidble, and 
finally, the whole Moon would be likewifeinvidble, for So much 
as that particle , whence the rede&ion Should come , by reaSon o f 
its SinalneSSe and remotenede, would be lod. And as it would be 
invisible to the eye , So would it not afford any light, for it is al
together impodible , that a bright body Should take away otir 
darknedc by its fplendor , and we not to See it.

. SALV- Stay good S<7gre</;ar , for 1 See Some emotions in
the face and eyes o f S/wp/MW , which are tom e as indices that 
he is not either very apprehenSive o f, or Satisfied with this which 
youj with admirable p roo f, and abfolute truth have fpoken. 
And yet t now call to mind, that I can by another experiment 
remove all Scruple. I have Seen above in a Chamber, a great 
Spherical Looking-glade; let us (end for it hither , and whiled it 
is in bringing, let return to condder, how great the
clarity is which cometh to the W all here) under the penthoiiSe, 
from the reflection of the flat glade.

* SiM PL* ifee  it is little leSIe Shining, than if the Sun had di- 
redly beat upon it.

S^LV- indeed it is. Now tell me 3 if taking away that Small 
 ̂ datglaSSe, we fhould put that great Spherical one in the Same 

place , what effect (think you) would its redection have upon the 
Same Wall ?

S IM P L* I believe that it would e)ect upon it a far greater and 
- * more diffuSed lighc. '

ALv- But if the illumination Should be nothing, or & 
fmall , that you would ScarSe difeern i t , what would you Say 
then ?

*y 1M P JL* When 1 have fecn the effect, I will bethink my Self 
of an anfwer. SALV-
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S A 1. v  Sec here is the glade , which 1 would have to be placed 
dole to the other. But drA let us go yonder towards the redaction 
of that- dat one , and attentively oblervc its clarity ? lee how 
bright it is here where it dimes, and how diAin&ly one may dilcern 
thefe fmall unevennciAs in the Wall.

SIM P L* I have lean and very well ob Arved the fame, now place 
the other glade by the dde o f the drA.

SALV. Sec where iris. It was placed there adoon as you be
gan to look upon the Walls fmall unevenncdcs, and you percei
ved it n ot, lo great was the encreaA o f the light all over the reA of 
the Wall. Now take away the flat glade. Behold now all rede* 
&ion removed , though the great convex glade Aid remaineth. 
Remove this alio , and place it there.again if you plea A , and you 
diall fee no alteration of light in all the Wall. Sec here thcndc- 
monArated to AnA, thatthercdc& ionof the Sun, made upon a 
fphcrical convex glade, doth not Andbly illuminate the places* necr 
unto it. 'Now what lay you to this experiment ?

S Ih^L- I am ad aid that there may be fome 
uAd in this affair ; yee ociioldmg that i  (be ic dart forth
a great fptendor, which dazleth my eyes; and that which im
ports mod of a l l , I tee it from what place fdever I look upon it; 
and f fee it go changing dtuation upon the Aiperdcies o f the glade, 
which way Aever 1 place my A lf to look upon it ? a necedary ar
gument , tha!t the light is livelily redected towards every A d c a n d  
confequently,as Arohgly upon all that W a ll, as upon my eye.

S^ L V - Nbw ybu ike how cautioudy and reArvedly you ought 
to  proceed in Anditig your adent 'to that, which diAour A alone re- 
prefenteth to yt)u. There is no doubt but that this which you Ay? 
carrieth with it probability enough , yet you may Ae ? how And* 
ble experience proves fhe contrary.

SiMPL. How then doth this come to pais ?
SALV- I will deliver you my thoughts thereof, but I cannot 

tell hdw yoA may be pleafd therewith. And drA, that lively 
fplcndot which you Ae upon the-glaA, and which you think occu- 
(pieth a good part thereof, is nothing near A  great, nay is very ex
ceeding iirfall; but itsdivblinefs occadoneth in your eye, (by means
ofthe'rcdc&ionmadeonthe humidity o f the extream parts o f the
cyc-brows,which diAendetb upon the pupil) an adventitious irradi
ation, jike to that blaze which we think we Ae about the dame of 
^  candle  ̂placed at fome diAance; or if you wM  ̂ you may 
referable it to* the adventitious fplendor of a Aaf; Ar if you fhould 
compare the fmall body <y. o f the feen in the day time
with theTf/c/copc, when it is Aen without fuch irradiation, with 
the Arne Aen by night by the eye it Alf, you will doubtlcfs com
prehend that being irradiated , it appeareth above a thoufand

times
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times bigger than the naked and real body : and a like or greater 
augmentation doth the image o f the Sun make, which you fee in 
that glafs. I lay greater, for that it is more lively than the Aar, 
as is manifeA from our being able to behold the Aar with much 
lets offence, than this reflection of the glafs. The reverberation 
therefore which is to difpere it felf all over this wall, cometh from 
a (mall part o f that glafs, and that which even now came from 
the whole Hat glafs difperfed and re Aram d it felf to a'very fmall 
part of the faid wall. What wonder is it then, that the hr A re
flection very lively illuminates, and that this other is almoA im
perceptible ?

S i M p L* I hud my felf more perplexed than ever, and there 
prefents it felf unto me the other difficulty, how it can be that 
that wall, being o f a matter fo obfeure, and o f a fuperAcies fo un- 
poliAi'd, fhould be able to dart from it greater light, than a glafs 
very Anooth and polite.

SALV- Greaterlightitis not, butm ore univerfah for as to 
the degree o f brightnefs, you fee that the reAe&ion o f th^c fmall 
Aat glafs, where it beamed forth yonder, under the fhadow of the 
penthoufe, illuminateth very much ; and the reA o f the wall which 
receiveth the reAection o f the wall on which the glafs is placed, 
is not in any great meafure illuminated, as was the fmall part on 
which the reAection o f the glafs fell. And i f  you would under- 
Rand the whole o f this buAnefs, you muA conAder that the fuper- 
Acies o f  that waifs being rough, is the fame as i f  it were compo- 
fed o f innumerable Anall fuperAcies, difpofed according to in- 

tA*; ./ ^  numerable diverAties o f  inclinations: amongA which it neceRa- 
happens, that there are many difpofed to fend forth their 

reAex rays from them into fiich a place, many others into another 
and in fum, there is not any place to which there comes not very 
many rays, reflected Rom very many fmall fuperAcies, difperfed 
throughout the whole fuperAcies o f  the rugged body, upon which 
the rays o f the Sun fall. From which it neccAarily follow- 
e th , That upon an y , whatfoever, part o f  any fuperAcies, 
oppofed to that which receiveth the primary incident rays, 
there is produced reAex rays , and consequently illumi
nation. There doth alfo follow thereupon, That the fame 
body upon which the illuminating rays fall ? beheld Rom 
whatfoever place, appeareth all illuminated and fhining: and 
therefore the. M oon, as being o f a fuperAcies rugged and 
not fmooth , beameth forth the light o f  the Sun on every 

^  beholders appeareth equally lucid. Bur i f  
the furface of it, being fpherical, were alfo fmooth as a glafs, it 
would become wholly invifible , forafmuch as that fmall part, 
Row which the image o f the Sun fhould be refleRed unto the eye

of
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of a particular perfon, by rea(on o f its great diAancc would be in-
viGble, as I have (aid before.

SiMPL- 1 am very apprehenGve o f your difeourfe; yet me- 
thinks I am able to refolve the fame with very little trouble ; and 
cafily to maintain, that the Moon is rotund and polite, and that it 
refleRs the Suns light unto us in manner o f a glafs; nbr there
fore ought the image o f the Sun to be feen in the middle' of it, for- 
"  afmuch as the (pecies of the Sun it (elf admits not its final! figure 
"  to be feen at fo great a diRance, but the light produced by the 
"Sun  may help us to conceive that itilluminateth the whole Lu- 
«  nar Body : a like efRR we may fee in a plate gilded and well 
"  pollilh'd, which touch't by a luminous body, appeareth to him 
"  that beholds it at fome diRance to be all fhining; and onely neat 
" a t  hand one may dit covet in the middle of it thefinall image o f 
"  the luminous body.

SALv- Ingenuoudy confefling my dullnefs o f  apprehenGon,
I muR tell you, that i underRand not any thing of this your dif- 
Courfe, fave onely what concerns the gilt plate : and if  you permit 
me to fpeak freely, I have ^gr*stc concent mat undeiRand
not the fame, but learnt by heart thotd words Written by fbmd 
one out o f a defire o f contradiRion, and to (hew himfelf more intel
ligent than his adverfary ; but it muR be to thofe, which to appear 
alio more wile, applaud that which they do not underRand, and 
entertain a greater conceit o f  peribns, the lefs they ate by them 
underRood : and the writer himfelf may be one o f thofe (o f  which 
there are fn&ny )̂ who write what they do not underRand, and 
confequently underRand not what they Write. Therefore, o- 
mitting the reR, f reply, as to the gilt plate, that if it be flat and 
not very big, it may appear at a diRance very bright, whilR a great w6*ttA<y *??*;*. 
light beameth upon i t , but yet it muR be when the eye is in a de
terminate line, namely in that o f the reflex rays ; and it will ap
pear the more fhining, if it were o f Giver, by means o f  its? 
being bumilhed, and apt through the great denGty of the metal; 
to receive a perfect polilh. And though its fuperGcies, being very 
well brightned, were not exaRly plain, but fhould haVe various in
clinations, yet then al(o would its fplendor be feen many ways 3 
namely, from as many places as the various redeRions, made by 
the feveral fuperGcies, do reach ; for therefore are Diamonds 3);^*;?; 
ground to many Gdes, that fo their pleaGng luRre might be beheld ^
Rom many places. But if  the Plate were very big? though it fhould 
be all plain, yet would it not at a diRance appear all over fhining : 
and the better to exprefs my felf, Let us fbppofe a very large gilt 
plate expoM  to the Sun, it will (hew to* an eye far diRant, the 
image o f thdSuni to occupy no more but a certain part o f the faid 
plate; to wit, that from whence the reHeRion o f  the incident

fblar
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fblar rays come : hut it is true that by the vivacity of the light, the 
L id  image will appear Ringed aboat with many rays, andfo will 
feem to occupic a far greater part o f the plate, than ready it doth. 
And to (h^w that this is true, when you have noted the particular 
place of the plate from whence the rede&ion corneth, and concei
ved likewise how great the fhining place appeared to you, cover the 
greater part o f that fame (pace, leaving it only vi(ib!e about the 
mid A ; and all this (had not any whit diminifh the apparent fplen- 
dor to one that beholds it from afar s but you (hall fee it largely 
difpers'd upon the: cloth or other matter, wherewith you covered 
it. I f  therefore any one,by feeing from a good diAance a frnad 
gilt p!ate to be ail over fhining, fhould imagine that the fame 
would alfb even in a plate as broad as the Moon, he is no lefs de
ceived, than if he fhould believe the Moon to be no bigger than 
the bottom o f a tub I f  again the plate were turn'd into a fphe- 
rical fuperficies, the reRe&ion woula be feen Arong in but one foie 
particle o f i t ; but yet by reafon of its livelinefs, it will appear 
fringed about with many glittering rays: the reR of the Bad would 
appear according as it was bumifhed $ and this alfb oncly then 
when it was not very much polifhed, for fhould it be perfectly 
brightned, it would appear obfeure. An example ot this we 
have day!y before our eyes in diver vedels, which whi!A they are 
on]y boy I'd in the y4rgp/ and .$4/;, they are all as white as fnow,and 
do not reflect any image ; but if  they be in any part burnifli'd, they 
become in that place prefently obfcure:and in them one may fbe the 
representation o f any thing as in Looking-glades. And that chan- 
to obfeurity, proceeds from nothing elfe but the Rnoothing and 
plaining of a fine grain, which made the fuperficies o f the diver 
rough, and yet fuch, as that it reflected the light into allparts^ 
whereby it feemed from all parts equally illuminated : which 
(mail unevcnncRes, when they come to be exquidtely plained by 
the burnifh, fo that the reflection o f the rays o f  incidence are all 
directed unto one determinate place $ then, from that fame place, 
the burnifh'd part fhall (hew much more bright and fhining than 
the rcA which is onely whitened by boy ling ; but from ail other 
places it looks very obfeure. And note, that the'diverdty o f 
Aghts o f looking upon burnifh'd Riperdcies, occadoneth Rich 
difference in appearances, that to imitate and reprefent in picture, 
<y. g- a peddl'd Cuirace, one mu A couple black plains with white, 
oneddeways to the other, in thofe parts of the arms where the 
light falleth equally.

S AGR. J f  therefore theR great Philofophers would acquiefe 
in granting, that the Moon, and the other Planets, were not
of fo bright and fmooth a RirRcc as a Looking-glafs, but wanted 
fbme Rnad matter of it,name!y)Wcre as a diver plate, oncly boyled

white?



white, but not burnifhed; would this yet lufHcc to the making 
o f it vifible, and apt for darting forth the light o f the Sun ?

SALv. it would lufKcc in part; but would not give a light io 
Arong, as it doth being mountainous, and in fum, full o f 
eminencies and great cavities. But thefe Philofophers will never 
yield it to be lefle polite than a glade ; but far more , if  more it 
can be imagined; for they edeeming that to perfeR bodies perfeR 
figures are mod futable ; it is neceffary, that the fphcricity o f thofe 
CoeleRial Globes be mod exaR ; befides, that if  they fhould 
grant me fome inequality , though never fo fm all, I would not 
lcruple to take any other greater ; for that fuch pcrfcRion confid
ing in indivifibles, an hair doth as much detraR from its perfection 
as a mountain.

S A G R. Here i meet with two difficulties, one is to know the 
reafon why the greater inequality o f fuperdcies maketh the dron- 
ger refleRion o f light; the other is , why thefe Gen
tlemen are for this exaR Rgure.

SA LV . I will anfwer to the Grd ; and leave to the 7*^
care o f making reply fccond^ You muA Lnow therefore,
that the ^me f u ^ c .e s  happen to be by the fame fight more or IeH 
illuminated  ̂according as the rayes o f illumination fall upon them ^  
more or lefle obliquely; fo that the grcateR illumination is where 
the rayes are perpendicular. And fee , how 1 will prove it to your ,A<„,
-fenfe. I bend this paper, fo, that one part o f  it makes an angle 
upon the other: and expofing both thefe parts to the refleRion. of 
the light of that opppRce. W a ll, you fee how this fide which re- 
ceiveth the rayes obliquely , is lefle fhining than this other, where 
the reflection fals at .right angles ; and obferve, that as I by 
degrees receive the,illumination more obliquely, itgroweth 
weaker.

S AGR. 1 fee tjhe effect, but comprehend not the caufe. *.
SA LV* I f  you thought upon it but a minute o f an hour, you 

.would find i t ; but that I may not wade the time, fee a kind o f 
dqmondration thereof i n . y .

S AG R. The bare fight o f this Figure hath fully fatisSed me, 
therefore* proceed.

S i  MPL. Fray you, let me hear you out , for I am not iof fo 
quick an apprehenfibn-',,
- SALv. Fancie to your felf, that all the paralel lines, which you '
Re to depart from the terms A. B. are the rays which fall upon the 7%, ̂ ^  
Imc C. D* at right angles ; then incline the faid C. D . till it hang 7?* ;̂ 
asT). O. now do not youfee that a gt eat part o f thofe rays which 
peirce C ^D . pafsby without touching D. O,? I f  therefore D . O. 
be illuminated by fewer rays, it is very reafbnable^ that the light 
received by it be more weak. Let us return now to the Moon,

I which
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which being of a fpherical figure, if its fuperficies were Rnooth, a$ 
this paper, the parts o f its hemisphere illuminated by the Sun, 
which are towards its extremity, would receive much lets light, 
than the middle parts; the rays falling upon them moR obliquely* 
and upon thefe at right angles; whereupon at the time o f full 
Moon, when we fee almoR its whole Hemifphere illuminated, the 
parts towards the midft, would Shew themfelves to us with more 
Splendor, than thole others towards the circumference : which is 
not fo in effeQ. Now the face o f the Moon being represented 
to me full o f indifferent high mountains, do not you fee how their 
tops andcontinuatciidges, being elevated above the convexity o f 
the perfeA fpherical fuperficies, come to be expofed to the view 
o f  the Sun, and accommodated to receive its rays much lefs ob
liquely, and confequently to appear as luminous as the reR ?

SAGR- All this i  well perceive : and if  there are fuch moun
tains, its true, the Sun will dart upon them much more dire&ly 
than it would do upon the inclination of a polite fuperficies : but 
it is alfo true, that betwixt thofe mountains all the valleys would 
become obfeure, by reafbn o f the vaR fhadows, which in that 
time would be caR from the mountains^ whereas the parts towards 
the middle* though fuiL o f valleys and hills, by reafbn they have 
the Sun elevated, would appear without fhadow; and therefore 
more lucid by far than the extreme parts, which are no lefs diffu-

with fhadow than light, and yet we can perceive no fbch diffe
rence. *

SiMPL.* I was ruminating upon the like difficulty.
S ALV* How much readier is S/**p/itv%F to apprehend the ob- 

, jedioHS which favour the opinions o f than their fbluti-
ons? I have a kind ofRifpition, thatheRriycsalfbfbmetime$to 
diRemblethem; andintheprefentcafe, he being of himfelf able 
to hit upon the doubt, whic^ yet is very ingenious, i  cannot be
lieve but that he alfo was advifd, o f the anfwer ; wherefore f will 
attempt to wreR thefame ("as they fay) out o f his mouth. There
fore tell me, do you^ thinx there can be any fhadow*
where the rays of'the5 un do fhine ?

SiM PL. f believe, nay 1 am certain that there cannot; for that 
it being the grand luminary^ which with its rays driveth away dark- 
ncfs,itisimpofnble anytenebrofityfhould remain where it com- 
cth^ moreover, we have the definition, thatTe#e&<f

8 ALv. Therefore the Sun, beholding the Earth, MOon or o- 
ther opacous body^ never,feeth any o f its fhady parts, it not ha
ving any other eyes to fee with, lave its rays, the conyeycrs of 
light  ̂ and confequently, one Randing in the Sun would never 
fee any thing o f umbrage, fbrafmuch as his vifive rays'would ever

g"
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go accompanied with thofe illuminating beams of the Sun.
S i M p L. This is true , without any contradi&ion.
S A L v. But when the Moon is oppofitc to the Sun, what dif

ference is there between the traR of the rayes o f your ligh t, and 
that motion which the Suns rayes make ?

S i M p L. Now I undcrltand you ; for you would fay , that the 
rayes o f the fight and thofe of the Sun, moving by the fame lines, 
we cannot perceive any o f the obfeure valleys of the Moon. Be 
plcafed to change this your opinion, that 1 have cither Emulation 
or diflimulation in m e; for I proteR unto you , as I am a Gentle
man , that I did not gueffe at this iolution , nor fhould I have 
thought upon i t , without your help , or without long Rudy.

S AG H* The resolutions , which between you .two have been 
alledged touching this laR doubt, hath, to fpeak the truth, fatisfi- 
cd me alfo. But at the fame time this confideration o f the vi
able rayes accompanying the rayes o f the Sun , hath begotten in me 
another icruple , about the other part, but I know not whether I 
can exprefle it right, or no for it but ;uR now comming into 
mind , I have not yet ^  ^  "V  mind r but Jet us fee if
we can , all together , make it intelligible.. There is no queRion, 
but that the parts towards the circumference o f that po!i(h't,but not 
burnifh't Hemifphere, which is illuminated by the Sun, receiving the 
rayes obiiqueiy, receive much fewer thereof, than the middle- 
moR parts, which receive them direRly. And its poflible , that a 
traR or fpace o f g. twenty degrees in breadth, and which is to
wards the extrepiity o f the Hemifphere, may not receive more rays 
than another towards the middle parts, o f but four degree broad : 
fothat thatdoubtlefs will be much more obfeure than this; and 
fuch it will appear to whoever fhal! behold them both in the face, 
or (bs I may fay) in their full magnitude. But if the eye o f the 
beholder were conRituted in fuch a place, that the breadth o f the 
twenty degrees o f the obfeure fpace, appeared not to it longer 
than one of four degrees, placed in the midR o f the Hemifphere, 
I hold it not impofftble for it to appear to the faid beho!der e- 
qually clear and lucid with the other; becaufe, finally, between 
two equal angles, to.wit, o f four degrees iapiccc, there come to 
the eye the reRe&ions o f two equal numbers o f  rayes : namely, 
thofc which are refleRcd from the middlemoR fpace, four degrees 
inbreadth, and thofe refleRed from the other o f  twenty degrees, 
but iecn by compreflion, under the quantity o f  four degrees : and 
fuch a fituation fhall the eye obtain, when it is placed between the 
faid Hemifphere*, and the body which illuminates i t ; for then the 
fight and rayes move in the fame lines, ft feemeth not impoflible 
therefore, but that the Moon may be of a very equal fuperficies; 
and that neverthelcffe, it may appear when it is at the fu ll, no !eR
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light in the extremities, than in the middle parts.
S ^ L V . The doubt is ingenious and worthy of conlideration? 

and as it but )uAnow came into your mind unawares , fo 1 will 
like wife anfwcr with what hr A comes into my thoughts, and it may 
happily fall out, that by thinking more upon i t , 1 may Aumblc 
upon a better reply. But before? that 1 labyrinth my lcli any far
ther , it woRld be ncccAary, that we aHure our Alves by lomc ex
periment? whether your objeRion prove in cAeR ? what it ieemeth 
to conclude in appearance ? and therefore taking once more the 
fame paper ? and making it to incline , by bending a little part 
thereof upon the remainder ? let us try whether expoAng it to the 
Sun , fo that the rayes of light fall upon the Idler patt direRly, 
and upon the other obliquely ; this which receiveth the rayes direct
ly appeareth more lucid ; and fee here by manifeA experience, 
that it is notably more,clear. Now if your ob^eRion be tonclufivc, 
it will follow , that Aooping with our eye fo , that in beholding 
the other greater part, lefs illuminated, in comprcCion or fore- 
fhortning^ it appear unto us no bigger than the other, more fhining; 
and that,cpnfequeptly, it be not beheld at a greater angle than 
that; it will licceflat ily enfue? I lay , that its light be cncreafed, lb 
that it do leem to us as bright as the other. See how I behold, and 
look upoja it lo obliquely, that it appeareth to me narrower than 
the other; butyct, notwithAandmg its obteurity, doth not to 
my perceiving, ar all grow dearer. Try now if the fame fuccCed 
to you.

S AG R. 1 have look't upon i t , and though I have Aooped with 
ye(; cannon 1 fee the laid luperhciesencrcafcin light or 

clarity ? nay me thinks it rather grows more dusky.
S A.L v. W e are hitherto confident o f the invalidity o f the ob- 

jeRipn ; In the next place? as to the folution $ I believe, that, by 
reafpn the Superficies o f this paper is little lede than fmooth , the 
rayes are very few? which be receded towards the point o f inci
dence , in comparilop of the multitude ? which are reflected to
wards the oppoiite parts; and that o f thofe few more and more 
are loA ? the nearer the vifive rayes approach to thofe lucid rayes 
o f incidence ? and becaufe it is not the incident rayes, but thofe 
which arc redeRed to the eye, that make the objeR appear lu
minous ; therefore, in Aooping the eye, there is more loA than got? 
as you your {elf confeAc to have (cen in looking upon the obfeu- 
rer part of the paper.
. S ^ G R. 1 reA fatisAed with this experiment and reafon It re
mains now, that anfwcr to my other queAion ? and tel!
me what moves the to require this fo cxaR rotundity
in the CeelcAial bodies.

S i  M p L. The CoddHatbodics being ingcnerable,inalterable,im-
paflible,



paflible, im m o r t a l , t h e y  muA needs be absolutely perAA; and
their being abiolutc per AR,neceAarily implies that there is in them ^ 7
all kinds o f perie&ion; and consequently,that their figure be alfo ^  ^J'pctipatc-
perfcA, that is to fay , fpherical; and ab Alutcly and perA&ly
fp h e r ic a l, and not rough and irregular.

$ A t. v. And this incorruptibility , from whence do you prove 
it ?

S i M p L. Immediately by its freedom from contraries, and me
diately T by its fimple circular motion.

S A L v. So that; by what!  gather from your diAourA , in nia- TT?* y ^  
king the cfAnce o f  the CcclcAia! bodies to be incorruptible, inal* 
tcrabte, there is no need o f rotundity as a c&afe , or tequi- 
fitc ; for if this (hould cau A inalterability, we might at our plea*
Arc make wood, wax, and other Elementary matters, incorrup
tible, by reducing them to a fpherical figure. ' .

S i M p t* And is it not maniAA that a ball o f  W ood will better 
and longer be preferred^ than an oblong , or Other Angular fi
gure , made o f a like quantity o f the fame wood.

S A t ^  This is moft CL'***^? omfyet it*d<j,th not o f corruptible 
become in co rru p t^ ) ^ t  Ail! remains corruptible, though o f  & 
much longer duration. Therefore you muR hore, that & thing cor- 4^
ruptible  ̂ i$ capable o f being more or lefA filch , and we may ^  ^  ^
properly fay this is lefA corruptible than that; as for example, the 

than the ; but incorruptibility admits not
o f  more, or lefA, fo as that it may be (aid this is more incorrupti
ble than that, i f  both be incorruptible and eternal.* The d i v e r - p , ,/<%;**,/ 
fity o f figure therefore eannot operate : fave onely in matters ca- 
pableof more or lefA duration ; but in the eternal, which c a n - ^ ^ y ^ ,^ ,^  
not be other than equally eternal, the operation o f  hgUre ceafeth.
And therefore, fince the CoeleAia! matter is not incorruptible by 
figure , but otherwayes no man needs to be fo fblicitous for this 
perfeA fphericity; for i f  the matter be incorruptible, let it have 
what figure it w ill, it fhall be alwayes filch.

$ A c But f am confidering. another thing, and fay ? that if 
wefhould grant the fpherical figure a faculty o f conferring incor-^*". 
fuptibility, all bodies o f whatsoever figure, Would beincorrupti- 
b le ; forafinuch as if  the rotund body be incorruptible, corrupti
bility would then fubfiR in'thoA parts which alter the perfeA ro
tundity ; as for inAance, there is in a D/% a body perfectly round, 
and, as iuch, incorruptible ; therefore it remaineth that thofc an
gles be corruptible which cover and hide the rotundity; fo that 
the moA that could happen , Would be ? that thoA angles, and 
(to (b (peak) excreAencies, WOuld corrupt* Butifw c proceed to a 
more inward confidefation , that in thoA parts alfb towards the 
angles^ there 3rd compriAd other lefAr ba!^ the Ame matter;

and
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^nd therefore they alfo , as being round , muR be alio incorrupt 
^ible; andlikewife in the remainders, which environ chefe eight 
leRer Spheres, a man may underRand that there are others: fo 
that in the end, refolding the whole D/c into innumerable balls, 
it muR neceRarily be granted incorruptible. And the fame dii- 
courfe and refolution may be made in ah other Rgurcs.

S A L v. Your method in making the concluRon , for i f  ^ .g . a 
round ChryRal were^ by reafon of its Rgurc,incorruptible; namely, 
received from thence a faculyof reRRing all interna! and external 
alterations, we fhould not Rnd, that the )oyning to it other Chry- 
A a l, and reducing it v.. g. into a Qube , would any whit after it 
within, or without; fo as that it would thereupon become leRe 
apt to reRR the new ambient, made of the lame m atter, than it 
was to reRR the other, o f a matter different; and efpecially, if 
it be true, that corruption is generated by contraries , as

faith ; and with what can you enclofe that ball o f CryRa!, 
that is leRe contrary to it, than CryRa! it felf ? But we are not a- 
ware how time dies away ; and it will be too late before we come 
to an end o f our difpute , i f  we fhou!d make fo long difeourfes ? 
upon every particular ; beRdes our memories are fb confounded 
in the multiplicity p f  notions , that I can very hardly recal to 
mind the PropotRions , which I propofed in order to 
for our confideration.

g i M p L. I very well remember them : And as to this particular 
queRionof thcmontuoRty of the M oon, there yet remains un- 
anfwered that which 1 have alledged , as the caufe, (and which 
may very well fervefpr a folution) o f  that , faying,
that it is an illuRon proceeding from the parts o f the M oon, be
ing unequally opacous, andperfpicuous.

S A G R. Even now, when aferibed the apparent Pro-
tnberancies or unevenneffes o f the.Moon (according to the opinion 
o f a certain f  his friend) to the diverfly opacous, and

^^r^ p ^ fp erfp icu o u s parts o f the Raid Moon, conformable to which the like 
^  j  4' dluRons are feen in CryRal, and Jems o f divers kinds, I bethought 

felf o f a matter much more commodious for the reprefenting 
fuch effeRs; which is fuch, that f verily believe , that that Philofo- 
pher would give any price for it; and it is the mother o f Pearl, which 
is wrought into divers Rgures, and though it be brought to an ex
treme evenneRe? yet it feemeth to the eye in feveral,parts, fovari- 
oufly hollow and knotty, that we can fcarce credit ot r̂ feeling o f 
their evenneRe.

8 A L v. This invention is truly ingenious; and that which hath 
not been done already, may be done in time to come; and if 
there have been produced other Jem s, and CryRals , which have 
pothing to do with the illuRons o f the mother of Pearl, thefe may

be



be produced a!fo  ̂ in the mean time , that I may not prevent any 
one , I wiH iupprcCe the anfwer which might be given , and onely 
for this time betake my ielf to (atishc the obje&ions brought by 

Hay therefore, that this reafon o f yours is'too ge
nera! , and as you app!y it not to aH the appearances one by one ; 
which are teen in the M oon, and for which my (elf and others 
are induced to ho!d it mountainous, I believe you wi]! nothnd 
any one that wHl be fatisfied widi (uch a do&rine ; nor can I think, 
that either you , or the Author himfelf , find in it any greater 
quietude, than in any other thing wide from the purpofe. O f the 7%;<*pp4r;*f*%- 
very many (evcral appearances which arc (ben night by night in 
the couric o f Moon, you cannot imitate (b much as one, by making cf
a Ball at your choice, more or lets opacous -and ptrfpicuous, and <yp4-
that is o f a polite fuperRcies ; whereas on - the contrary, one may 
make Balls o f  any (olid matter whatsoever, that is not tranfparcnt, 
which onely with eminencies and cavities, and by receiving the if- ^  ^7 
iunrination (everal ways, (hall repreient the fame appearances and ^ 
mutations to an hair, which from hour to hour are di(covercd in 
theMoon* ln th e m y < n *R * *^ ^ *^  ledges ofm U sexpofed 
the Suns light, t < ^  very (hining^and after them the projedHons 
of their throw s very obicurc; you (hall fee them greater and !e(s,  ̂ *
according the (aid eminencies (hall be more or le(s diRant from 
the conRncs which diRinguifh thepartsof the Moon illuminated;' 
from the obscure : you (hall fee the (ame term and confine, not 
equally diR^nded, it wopld be if  the Ball were p o l l 'd ,  but 
ctaggie and rhgged iYou (hall fee beyond the fame term, ^in th^ 
dat^ p ^ t s p f  the JMoohmaiiy^bright prominencies, and diRin& 
from the reR o f the illuminations: you (hall fee the fhadows 
for^faid, according a&.dy illumination gradually rifeth, t6 demi^ 
nilhbydegreeaj tRLthey wholly di(appear ^ nprare there [any o f 
them to be (cen when the whole Hemifphere is enlightened. A^ 
gain on the contrary, in the lights paRage- towards the other He- 
mi(pheteof the Moon^you (hallagain obfetwe the fame eminen
ces that, were marked^ and ypu^halKee the proje&ions <5f  thei?
(hadows to be made a contrary way, and to decreafe by degrees*^ 
o f which^W gs,oncemoret fay^you cannot (hew m ^fb ^u ch  as 
one in yppr^that are ppacous and perfpicuous.

SA d .̂1 One o f thentcertaikly he may imitate, namely, that o f 
the FuH^Moon, when by rcaipn ofits being all illuminated, there 
is not to be (een cither (hadow^ or other thing) which rcceiveth 
any alteration from its eminencies and cavities. Bur I befeech 
you, let us (pend no more time on this Argument, for
a perfon that hath had but the patience to make obfervation o f  but 
one or two Lunations, and is not iatisRed with thismo'R(enfibfe 
truth,.may. well be adjudged void o f all judgment; and upon

fucb
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Rich why fhould wc throw away our time and breath in vain ?

S i M p I . I muR confcfs 1 have not made the observations, fbf 
that I never had fo much curiofity, or the Infirumcnts proper fot 
the buRnefs; but I will not fail to do it. In the mean time, we 
may leave this queRion in fufpenfc, and pais to that point which 
follows, producing the motives inducing you to think that the 
Earth may reRe& the light o f the Sun no lefs forceably than the 
Moon, for it feems to .me io obfeure and opacous, that I  judg iuch 
an effe& altogether impoHible.

S A L v. The caufe for which you repute the Earth unapt for 
illumination, may rather evince the contrary : And would it not 
beRrange, i f  I ihould apprehend yourdifcourfes bet
ter than you your felf?

S i M p L. Whether i  argue well or ill, it may be, that you may 
better underRand the fame than I ; but be it ill or well that I 
difcourfe, I (hall never believe that you can penetrate what 1 mean 
better than 1 my felf

S A L v. W ell, 1 will make you believe the fame prefently. Tell 
me a little, when the Moon is near the Full, fo that it may be feen 
by day, and alfo at midnight, at what do you think it more fplen* 

- did, by day or by night? ^
S i  M PL. By night, without all comparifon. And methinks 

the Moon refembleth that pillar o f Clouds and pillar' o f  FirCy 
^  ^ ^ ch  guided th e f / r ^ /r t^ ;  which at the prefence o f  the Sun,

appeared like a Cloud, but in thd night was very glorious Thus 
 ̂j r  I have by day obferved the Moon amidR certain fmall Cloudy 

niLf, ^ ^  )uA  as if  one o f them had been, coloured white, but by* Right it
afthf/.M*. jhines with much (plendor. : i ri * ^

SA Lv.^Sqthat if you had never happened to fee the Moon^ 
f^ve onely in the day time, you would not have thought it more 
fhining than one o f thofe Clouds., u .  ̂ <-

S i Mp I verily bqlieve I fhould n o t... i .  ̂ '
r SAL,v. Tell me ̂ ow ; do you believe that the M^orf is really 

more fhinipgm the night thanrday,. or that.by fome accident it 
feemeth;fb? .  ̂ *../ d o i v d
th S i m p I am o f  opinion, that it refplends in it felf as'much in
the day as night, but that its li^ht appears ̂ greater by^night, be^ 
caufe we behold it in thed^rknaantleof Heaven; and in the day 
time, the whole A,tipofphere,being very clearj fothat fhe little 
cxceedeth it in !uRre;,fhe feem^to us much lefs bright^

S A Now tell me,;, have you ever at midnight feen the Ter- 
reRrial Globe illuminated by the Sun ? j  ̂ ^

. S i M p L. This feemeth to me a queRion not to be ask'd, unlefs 
in )eR,pr of fome pepfon known to be altogether void offcnfe.^ 

S^q v . N p ,p o ; tjeReemybn to be a, very rational; man, and
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doaskthequeftionferioufly; and therefore anfwer me : and if 
afterwards you (hall think that I fpeak impertinently, I will be 
content to be the lcnfelefs man : for he is much more a fool who 
interrogates fimply, than he to whom the queAion is put.

S i M p L. i f  then you do not think me altogether fimple, take 
it for granted that I have aniwered you already, and (aid, that it 
is impoflible, that one that is upon the Earth? as we are, (hould fee 
by night that part of the Earth where it is day, namely, that is il
luminated by the Sun.

SAL\ .  ^Therefore you have never feenthe Earth cnlightned, 
fave onely by day ; but. you fee the Moon to fhine alfo in the 
dead o f night. . And this is the caufe, which makes
you believe that the Earth doth not fhine like the M oon; but i f  
you could fee the Earth illuminated, whilA youwereinfome dark 
place, like out night, you would fee it fhine brighter than the 
Moon. b?ow if you defire that the comparison may proceed 
well, you mufE compare the light of the Earth, with that of the 
Moon Seen in the day time, and not with the fame by night : for 
it is not in our power to fee *!*<= earth illuminated, fave onely in 
the day. Is it not ?

S i n r L .  So it ought to be.
§ A i v. And fbrafmuch as you your felf have already confeff d 

to have feen the Moon by day among fome little white Clouds, 
and very nearly, as to its afpc&, refembling one o f them; you did . -
thereby grant, that thofe C louds, which yet are Elementary 
matters, are as apt to receive illumination, as the Moon , yea ^ ^  
more, if youjwillbut call to mind that you have fom etim esfeen^' 
fbmc Clouds o f vaA greatnefs, and as perfeff white as the Snow ; 
and there is no qucAion, but that if  fuch a Cloud could be con
tinued fo luminous in the deep o f night, it would illuminate the 
places near about it, more than an hundred Moons. I f  therefore 
we were aCurcd that the Earth is illuminated by the Sun, like one 
o f thole Clouds, it would be undubitable, but that it would be no 
lefs fhining than the Moon. But o f this there is no queAion to 
be made, in regard we fee thofe very Clouds in the abfence o f  , 
the Sun, to remain by night, as obfeure as the Earth : and that 
which is more, there is not any one o f us, but hath *feen many 
times lome fuch Clouds low, and far off, and queAioncd whether 
they were Clouds or Mountains : an evident fign that the Moun
tains arc no lefs luminous than thofe Clouds. ^

S A G a. But what needs more difeourfe ? Sec yonder the Moon 7̂ ^
is rifen, and more than half o f it illuminated ; fee there th^t wall, 
on which the Sun fhineth; retire a little this way, fo that you fee 
the Moon fideways with the wall : look now; which o f them 
fhews more lucid ? Do not you fee, that if there is any advantage,

K the
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the wall hath it ? The San (hineth on that w all; fiom thence it 
is reverberated upon the wall o f the Ha!!, from thence it's rede- 
Red upon that chamber, fo that it fails on it at the third redeRion: 
and I am very certain, that there is in that place more light, than 
if the Moons light haddireRly fain upon it.

S i M p L. But thisI cannot believe; for the illumination o f the 
Moon, elpccially when it is at the full, is very great.

S^GR. It (eemeth great by reafon o f the circumjacent dark 
places; but abfolutely it is not much, and is lefs than that o f  the 
twilight half an hour after the Sun.islets which is manifeA, be- 
caufc you(ee not the (hadows o f the bodies illuminated by the 
Moon till then, to begin to be diRinguidied on the Earth. Whe
ther, again, that third redeRion upon that chamber* illuminates 
more than the RrA of the Moon, may be known by going -thether, 
and reading a Book, and afterwards Handing there in the night 
by the Moons light, which will (hew by which o f them lights one 
may read more or lets plainly, but I believe without further tryal, 
that one (hould fee lets diAinRly by this later.

S A c v. Now, ( I f  hap!y you be fatisded^) you may
conceive, as you your (elf know very well, that the Earth doth 
fhine no lets than the Moon; and the only-remembring you o f (bmc 
things, which you knew o f  your (elf, and learn'd not o f  me, hath 
aflured you th ereo f: for 1 taught yoU not that the Moon (hews 
lighter by night thanbyday,butyouunderRoodit o f  your fe!f; 
as al(o you could tell me that a little Cloud appeareth as lucid as 
the M oon: you knew alfo, that the illumination o f the Earth can
not be fecn by night; and in a word, you knew all this, .without 
knowing that you knew it. So that you have no reafon to be feru- 
pulous o f granting, that the dark part o f the Earth may illuminate 
the dark part o f the Moon, with nolefs a light than that where
with the Moon illuminates the obfeuritiesof the night, yea rather 
fo much the greater, inafmuch as the Earth is forty times bigger 
than the Moon.

S i  M p L. I muR confefs that I did believe, that that fecondary 
light had been the natural light o f the Moon.

S A L v* And this al(o yon know o f your felf, and perceive not 
that you know it. Tell me, do not you know without teaching, 
that the Moon (hews it (elf mote bright by night than by day, in 
re(pcR o f the obfeurity o f the (pace o f the ambient ? and conse
quently, do you not know that every bright body (hews
the clearer, by how much the ambient is obfeurer ?

S ! n? r. This I know very well.
S A L v. When the Moon is horned, and that fecondary light 

(ccmt th to you very bright, is it not ever nigh the Sun, and com 
feqnently, in the light o f th e c ffp ^ ^ R /^ , (twilight?^)

S I M P i<*
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Si MPt .  !t is  fo ; and I have oftentimes wifh'd that the Air 

would grow thicker, that I might be able to fee that lame light 
more plainly ; but it ever disappeared before dark night.

SALV. You know then very certainly, that in the depth o f 
night, that light would be more confpicuous.

S i M p L. 1 do So ; and alio more than that, if  one tould but 
take away the great light of the crefcent illuminated by the Sun, 
the prefence o f which much obfcureth the other lefler.

SALV. Why, doth it not lbmetimes come to ^aA, that one may 
in a very dark night fee the whole face of the Moon, Without be
ing at all illuminated by the Sun ?

S i M p n  1 know not whether this ever happeneth , fave onely 
in the total Ecclipfes o f the Moon.

SALV* AVhy, at that time this its light would appear very 
clears being in a moA obfcure and not darkned by the
clarity o f the luminous crelcents : but in that portion, how light 
did it appear to you ?

S i M p L. .1 have Sometimes feen it o f the colour o f  brafs, and a 
little whitifh ? but at other times ic hath been lo obSrure, that 1 
have wholly loA the Hght o f it. ^

SALV. How then can that light be So natural, which you See So 
cleer in the clofe o f  the twilight, notwithAanding the impediment 
o f the great and contiguous fplendor o f the crefcents; and which 
again, in the more oblcure time of night, all other light removed], 
appears not at all?

SiMPL. I have heard o f Some that believed that fame light to 
be participated to thefe crefcents from the other Stars, and in par- 
ticular from the Moons neighbour.

SALV. And this likewife is a vanity; becaufe in the time o f 
its total obfeuration, it ought to appear more fhining than ever; 
tor you cannot fay, that the fhadow o f the Earth intercepts the 
fight of or the other Stars. But to fay true, it is not at
that inAant wholly deprived thereof, for that the TerreArial He- 
mifphere, which in that time looketh towards the Moon, is that 
where it is night, that is, an intire privation o f the light of the Sun.
And if  you but diligently obferve, you will very fenSbly perceive; 
that like as the Moon, when it is (harp-horned, doth give very little 
Jight to the Earth ; and according as in her the parts illumi
nated by the Suns light do encreafe : So likewife the fplendor to 
our feeming encreafeth, which from her is rede&ed towards u s; 
thus the Moon, whUAit is (harp-forked; and that by being between 
the Sun and the Earth; it difcovereth a very great part o f the Tef- 
reArialHemifpherc illuminated, appeareth very clear : and depart- 
mg from the Sun,  and palling towards the Quadrature , y o u * " ; .  
may fee the (aid light by degrees to grow dim ; anda&er
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(Quadrature, the fame appears very weak, becaule if continual] 
loAth more and more of the view o f the luminous part o f the 
Earth : and yet it (hould (uccecd quire contrary, if  that light were 
its own& or communicated to it from the Stars; for then we (hould 
fee it in the .depth o f night, and in lo very dark an ambient.

SiMtu^L. Stay a little? f o r i  juA now remember, that I have 
read id.a Httle modern tra&, fail o f many novelties; "  That this 
"(econdary light is not derived from the Stars, nor innate in the 
"  Moon,land leaA o f  all communicated by the Earth? but that it is 

T%; "  received from the. fame  ̂illumination o f the Suti, which, the fub-
"  Aance o f the Lunar Globe being fomewhat tranlparbnt, pene" 

trateth thorow all ns body  ̂ but more* nvelfly dlummateth the 
"fuperheies of theHemi(phereaexpoicdtOtheray$T)f%hd Sun:  
^andiMp^ofundity imbuing, and (as I may lay) (wallowing that 
<Cighf, after the manner o f a cloud or chryAal, tranRnitsdt? and 

renders it vihblylQctd. And this ( i f !  remember^ aAght^ he 
^ proveth by Audiority, Experience and Reafbtl; citing

and a certain other modern. Author: : and 
^^addi^g^^that it isdeen by experience to (hinemoAm^the days 
^ neareA the Conjunction, that is, when it is horned, ana is chiedy 
«  bright about its limb. And^he farther writes, That in the Solar 
3< Ecchpfes; when i(his under the o f the Sun, it may be (een

nan&ndd, and rn̂ Mc elpecially towards its utmoA Circle. And 
^  in theniedtplace/fdt Arguments, as I think, he faith, That it not 

being able to derive that light either from the Earth, or from the 
<< Stars; op 6 dm it Mf? it neceRarily follows, that it cometh from 
"  the Sdn; Behde&that, if you do but grant this (uppdRtion, one 
^ may eahly give convenient tealdns for all the particulars that 

occur. Focthe reaion why thatlccundary light (hews more 
t'Hvely-towards the outmoAlimb, is, thefhortneis o f the (pacp 
^  tha^the Sunsrayshath to penetrate, in regard that o f the lines 
*< which pals through a circle, the greateA is that whicbpafleth 
"  through the centre; and o f the reA, thole which are fartheA from 

it, arc always lcls than thofe that are nearer. From the fame 
"  principle, he faith, may be fhewn why the laid light doth not 
"  much diminifh. And laAly, by this way the caulc is aligned 

whence it comes, that that fame more fhining circle about the 
«  utmoA edge o f thie Moon, is (een at the time o f  the Solar Ec- 

cliplb, in that part which lyeth juA under the P/fcy^y of the Sun, 
"  but not in that which is behde the Dŷ ryay- : which happeneth 

becaulb the rays o f the Sun pafsdire&ly to our eye, through the 
^ ^^pai^aof the Moon underneath ; but as for the parts which are
 ̂ * **' belides it, they fall betides the eye. - '

S A L v* If this Philosopher had been the hr A Author o f this o  ̂
pinion? I wotdd not wonder that he (hould be fo a^e&ionate to it?
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as to have received it for truth; but borrowing it Aom others, I 
cannot Rnd any reaion fufHeientto excufe him for not perceiving 
its fallacies; and clpecially after he had heard the true caufe oi 
that cAc&, and had it in his power to fatishe himlelf by a thoufand 
experiment, and maniAA circumAances, that the lame proceeded 
from the rcde&ion o f the Earth,and from nothing eiie:and the more 
this ipecularion makes iomething to be dehred, in the judgment of 
this Author, apd of alf thole who give no credit to i t ( b  much the „ 
moredoth their not having underAood and remembreddt, excule 
thole more rcccis Antients, who, I am very certain, did they now 
underAaudit, wouid without the leaArepugha&e admit therbof.
And if I may frceJy tell you what I think, I cannot believe but 
that this doth in his heart beiieve i t ;  but I rather think,
that the conceit he (hould not be the HrA Author thereof, did a 
iittie move him to endq^vpur to IpppreAe it  ̂ or to difpatige it at 
leaA amongA the iimple, whbiq number we know to be very 
great; and many there arc , who much more aAe&jthc numer 
rous applauds o f the people , t^han the approbation o f a few not 
vuigar judgments. 3'

S A c Hold good ^ , for me thinks, I fee that you 
go not the.w^y to hit t^e true ma^kiu this your dilcourle,for thefe 
that "copfound all propriety , kpoW alio how to makcthemlelves ^TcnJonokpsu- 
Authors of, others inventions , ^provided they benotfo.Aaie, âicommmc. 
and pubiick in the Schools and Market-places^ as that they are more 
then notorious to every one. j ^

S A L v. Ha ! wbA aimed , you biame me for roving from the 
point in hand ; but what have; yoU to do with Schoois and Mar* 
kets ? E  it not all o.^e,whether opinions and inventions be new to 
men , or the men uew to them'? I f  you *,contend about the e- 
Aeem o f the Founders o f Sciences , which in all times do Aart up, .
you may make your te}f their inventor , even to the Alphabet it Jen&rof în t̂he 
ie if, and (o gain admi^tion amongA that illiterate rabble ; and Latins Trandnion 
though in proccHe o f time your ctaA Ihould be perceived, that 
would but little prejudice your defigne ; for that others would 
fucceed them in maintaining the number o f your fautors; but let 
us return to prove to ^  the invalidity o f the realons o f his
modern Author, in which there are leveral falhties, inconlequcn- 
cies, and incredible Paradoxes. And RrA, i t i s falA that this fe- 
condary light is clearer about the utmoA limb than in the middle 
parts, fo as to form , as it were, a ring or circle more bright than '  ^  ^ ̂
the reA of its (pace or contence. True it is, indeed, that looking 
on the Moon at the time of twilight, at RrA Eght there is the re- ^  
femblancc o f fuch a circle, but by an illufion arihng from the di- 
verHty o f confines that bound the Moons D i / iw , which are con- 
fufedbymeansof this fecondary light;  fbrafmuch as on the part 
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towards the Sun it is bounded by the lucid horns o f the MoOn, 
and on the other part, its conRning term is the oblcure traR o f the 
twilight ; whole relation makes us think the candor of the Moons 

to be lo much the clearer; the which happens to be ob- 
fufcated in the oppofitc part,  by the greater clarity o f the cres
cents ; but if this modern Author had eRaied to make an inter- 

^  ^  portion between the eye and the primary Iplendor  ̂ by the ridg o f 
fbme houle, or fome other lereen , So as to have left viRble only 
thegroleof the M oon, the horns excluded, he might have leeO 
it all alike luminous.

S i MP t ,  I think, now 1 remember , that he writes o f  his 
making ule o f Rich another ArtiRce) to hide from us the falle

G. G  A H  L JE U S, .

S A L v. Oh ! how is this (as 1 believed) inadvertency o f his, 
changed into a lie , bordering on ralhneRe ; for that every one 
may frequently make proof o f the contrary. That in the next 

M- place , at the Suns Ecliple , the Moons is feen otherwayes
^ban by privation, I much doubt , and Ipccially when the E- 
clipleis not to tal, as thole mu A neceHarily have been, which 
were obletved by the Author; but i f  alio he Ihould have difeove^ 
red lomewhat o f light, this contradiRs n ot, rather lavoureth our 
opinion ; for that at fucha tim e, the whole TerreArial Herni^ 
Iphere illuminated by the Sun, is oppoRte to the M oon, lo that 
although the Moond lhadow doth oblcure a part thereof, yet this 
is very fmall in companion o f that which remains illuminated. 
T h at which he farther adds , that in this cale, the part o f the 
^imb, lying under the Sun , doth appear very lucid, but that 
which lyeth beRdes i t , not lo i and that to proceed from the co
ming o f the fblar rayes direRly through that part to the eye , but 
not through this, is really one o f thole fopperies, which dilco' 
ver the other RRions, o f him which relates them : For i f  it be 
requiAte to the making a lecondary light viAble in the lunar 
fK?, that the rayes o f the Sun came direRly through it to our 
eyes, doth not this pitiful Philolopher perceive, that we (hould ne* 
ver fee this fame lecondary light, laveonely at the Ecliple o f  the 
Sun ? And if a part onely o f the M oon, far leRe than half a de
gree , by being remote from the Suns Di/e%F, can deHeR or de
viate the rayes o f the Sun, lo that they arrive not at our ey e ; 
what (hall It do when it is diitant twenty or thirty degrees, as it is 
at its Rrlt apparition ? and what courle fhall the rayes o f the Sun 
keep , which are to paRe thorow the body of the Moon , that 

t%<? they may Rnd out our eye ? This man doth go lucceRively conR- 
things ought to be , that they may ferve his purpofe, 

*&* but doth not gradually proceed , accommodating his conceits to
^  things, as reaHy they are. As for inAance, to make the light

* o f



of the Sun capable to penetrate the AibAancc o f the Moon , he 
makes her in part diaphanous, as is *y.g. the tranfparcnce o f a cloud, 
or cryAal : b u t! know not what he would think o f inch a tran
sparency , in cafe the folar rayes were to paAea depth of clouds 
o f above two thoufand m iles; but let it be fuppofed that he 
Should tfoldly anfwer, that might well be in the CceleAial, which 
are quite other things from thefc our Elementary, impure, and 
feculent bodies; and let us convi& his error by iuch wayes, as 
admit him no reply, or (to fay better) fubter-fuge. I f  he will 
maintain, that the fubAance o f the Moon is diaphanous , he 
muA fay that it is f o , whileA that the rayes o f  the Sun are to pe
netrate its whole profundity , that i s , more than two thoufand 
miles; but that if you oppofe unto them onely one mile , or 
leAe, they (hould no more penetrate that, than they penetrate 
one o f our mountains.

S A G R. You put me in mind o f  a man , who would have iold . 
me a fecret how to correfpond, by means o f a certain fympathy o f 
magnetick needles, with one, that fhould be two or three thou- ctr;*** /rfr;; ^
find miles diRant; a"<*' r - ' " ^ 8*7  b " 7
the fame ,  b u t  that IdeGred hrA to fee the experiment thereof, *  

and that it did (ufHce me to make i t , I being in one Chamber,and ^  
he in the next , he anfwered me, that in fo Anal! a diAance one 
could not io well perceive the operation; whereupon t  turn'd him 
going, telling him, that 1 had no mind, at that time, to take a 
journey unto Gr4#d Ccrr<?, or to , to make the experi
ment; bur that, if  he would go hiinfelf, I would perform the 
other par t , Aayingin Mcnrcf. But let us hear whither the dedu
ction o f our Author tendeth, and what neceQity there is, that he 
muA grant the matter o f the Moon to be moA perforable by the 
rayes o f  the Sun,  in a depth o f two thoufand miles, but more 
opacous than one o f  our mountains, in a thickneAc o f  one mile 
onely.

S A L v. The very mountains o f  the Moon themfelves are a 
proof thereof, which percuAed on one Ade of the Sun,  do caA 
on the contrary fide very dark fhadows, terminate, and more di- 
Ain8  by much, than the fhadows o f ours; but had thefe moun
tains been diaphanous, we could never have come to theknow- 
ledg o f any uncvcnneAe in the fuperAcies o f the Moon , nor have 
leen thofe luminous montuoAtiesdiAinguifhed by the terms which 
feparate the lucid parts Aom the dark : much IcAe, (hould we fee 
this fame term fo diAinR , if it were true, that the Suns light did 
penetrate the whole thickneAe o f the Moon ; yea rather, accord
ing to the Authors own words , we (hould o f neceAlty dilcern the 
paAage, and coniine, between the part o f the Sun feen, and the 
part not feen , to be very conRtfed, and mixt with light and

dark-
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darkneffe ; for that that matter which admits the paffage o f the 
Suns rayes thorow a (pace of two thoufand miles, muA needs be 
A) tranfparent, that it would very weakly reAA them in a hun
dredth , or leffer part of that thickncffe ; nevertheleffe, the term 
which ieparateth the part  ̂illuminated from the obfcure , is inci
dent , and as diAinA, as white is diAinA Aom black and e- 
fpecially where the SeAion paAeth through the part o f the Moon, 
that is naturally more clear and montanous s but where the old 
(pots do part, which are certain plains, that by means o f their 
ipherical inclination , receive the rayes o f the Sun obliquely, 
there the term is not lb diAinA, by reafon o f the more dimme il
lumination. That, laAly, which he faith, how that the fecondary 
light doth not diminifh and languish, according as the Moon en- 
creafeth, butconferveth it felf continually in the fame efHcacy; 
is moAfalfc; nay it is hardly feen in the quadrature, when, on 
the contrary, it fhould appear more fplendid, and be viAble aAer 
thecrfpH/rM/?;7Min the dark of night. Let us conclude therefore, 
that the Earths redeAion is very Arongupon the Moon  ̂ and that, 
which you ought more to eAeem, we may deduce from thence an 
other admirable congruity between the Moon and Earth ; name-

that if it be true, the Planets operate uponthe Earth by their 
^  ^ t i o n  and light, the Earth may probably be no leAe potent in 

^  operating reciprocally upon them with the fame light, and perad- 
venture, motion alfo. And though it fhould not move, yet may 
it retain the fame operation ; becaufe, as.it hath been proved al
ready , the aAion o f the light is the felf fame , I mean o f the light 
of the Sun rcHeAed ; and motion doth nothing, fave only vary 
the afpeAs, which fall out in the fame manner, whether we make 
the Earth move, and the Sun Aand Aill, or the contrary.

S i M p L. None o f the Philofophers are found to have (aid, that 
thefe inferiour bodies operate on the CoeleAial, nay, af-
Armes the direA contrary.

S AL v- and the reA , who knew not that the Earthand
Moon mutually illuminated each other , are to be excufed ; but 
they would juAly deferve our cenfure, if whileA they defire that 
we fhould grant and believe with them , that the Moon operateth 
upon the Earth with light , they fhould deny to us , who have 
taught them that the Earth illuminates the Moon , the operation 
the Earth hath on the Moon.

§ i M p L. In fhort, I And in my (elf a great unwillingneAe to 
admit this commerce , which you would perfwade me to be be
twixt the Earth and M oon, placing i t ,  as we fay,  amongAthe 
number o f the Stars ; for if  there were nothing elfe, the great 
Reparation and diAance between it and the CoeleAial bodies, doth 
in my opinion neceRarily conclude a vaA difparfty between them.

G. G R L I L R US, ^
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S'A L v. Sec what an inveterate aHeRion and radica*
ted opinion can do , Ancc it is (o powerAi!, that it makes you think 
that thote very things favour you , which you produce againA 
your (elf. For if  ieparation and diAance are accidents (uAicient to 
periwade with you a great diverAty o f natures, it miiA follow that 
proximity and contiguity import Amplitude. Now how much more 
neerer is the Moon to the Earth, than to any other o f the CoelcAial 
Orbs? You muA ackuowledg therefore,according to your own con- 
cedion (and you (hail have other Philosophers bear you company) 
that there is a very great affinity betwixt the Earth and Moon*
Now let us proceed, and fee whether any thing remains to be con- 
Adered, touching thoie objeRions Which you made againA the re
semblances that are between theSc two bodies.

S i M p L. It reAs, that we fay Something touching the Solidity o f 
the M oon, which I argued from its being cxquiAte Smooth and 
polite , and you from its montuoAty. There is another Scruple al- 
io comes into my mind , from an opinion which 1 have, that the 
Seas reAeRion ought by the equality o f its furface, to be rendered 
Aronger than that o f  the Earth , whofc fupcrhclcs is fo rough and
opacous.

S A L v. As to the At A objeRion; I fay, that like as among the 
parts o f the Earth, which all by their gravity Rrive to approach the 
neareA they can poAible to the center *, fom eof them alwayes are 
more remote from it than the reA , as the mountains more than 
the valleys, and that by reafbn of their folidity and RrmneRe 
(for if they were o f Ruid, they would be even) fb the Aeing (bme 
parts o f the Moon to be elevated above the Sphericity o f the loit
er parts , argueth their hardneCe; for it is probable that the mat
ter o f the Moon is reduced into a (pherical form by the harmoni
ous confpiration of all its parts to the fame fentenfe. Touching 
the fecond doubt, my thinks that the particulars already obferved 
to happen in the Looking-glaRes, may very well aRure us,that the 
rcAeRion of light comming from the Sea , is far weaker than that 
which cometh from Land ; underAanding it alwayes o f  the 
univcrlal rcAeRion ; for as to that particular, on which the wa- 
ter being calm , caAeth upon a determinate place , there is no 
doubt, but that he who fhall Aand in that place, (hall (ee a very 
great rcAeRion in the water, but every way el(e he (hall fee the 
furface ofthe Water more obfeure than that of the Land $ and to ^  
prove it to yourfen(es, Ictus go into yonder H a ll, aud power 
forth a little water upon the Pavement. Tell me now, doth n o t f / ; * r  ^  
this wet brick (hew more dull than the other dry ones ? Doubt- 
leRc it doth , and will (o appear, Aom what place foever you be
hold i t , except one onely , and this is that way which the light 
cometh , that entcrcth in at yonder window ; go backwards 
therefore by a little and a little, L  S r M ? L.



S i M p L. Here I fee the we A part dune more than all the re A of 
the pavement, and I fee that it A) hapneth , bccauA the reffe- 
diou o f the light which cntereth in at the window, cometh to
wards me.

S A L v. That moiRurc hath done no more but Ailed thole little 
cavities which are in the brick with water, and reduced its fuper- 
dcies to an exad evenede ; whereupon the reflex rayes idtte 
unitedly towards one and the fame place; but the reA o f the 
pavement which is dry , hath its protuberances, that is ^ an innu
merable variety of inclinations in its fmalleA particles; whereup
on therededions o f the light fcatter towards all parts, but more 
weakly than if they had gone all united together ; and therefore, 
the fame dieweth almoA all alike , beheld feveral wayes, but far 
lede clear than the moiAned brick. I conclude therefore, that the 
furface o f the Sea , beheld from the M oon, in like manner, as it 
would appear moA equal, (the Idands and Rocks deduded) A) it 
would diew lede clear than that o f the Earth, which is montanous 
and uneven. And but that I would not feem , as the faying is, 
to harp too much on one Aring, I could tell you that 1 have ob- 
ferved in the Moon that fecondary light which I told you came tp 
her from the rededionof the TerreArial C lobe, to be notably 
more clear two or three dayes before the conjundion , than after, 

tAc that is, when we fee it before break o f day in the EaA , than 
when it is feen at night after Sun-fet in the W eA ; o f which di&

' ference the caufe i s t h a t  the Terredrial Hcmifphere, which looks 
towards the EaRern Moon, hath little Sea , and much Land , to 
wit, all ^ 4 , whereas, when it is in the WeA , it beholds very 
great Seas, that is, the whole Ocean as far as
An Argument AifHciently probable that the furface o f  the water 
appears lede fplendid than that o f the Earth.

S i M ? L. So that perhaps you believe , thofe great fpots diA:o* 
vered in the face o f the Moon , to be Seas, and the other clearer 
parts to be Land , or fome fuch thing ?

S A t, v. This which you ask me , is the beginning o f  thofe in
congruities which I eAeem to be between the Moon and the 
Earth, out o f  which it is time to diAingage our felves, dor we 
have Aayed too long in the Moon, I fay therefore, that i f  there 
were in nature but one way onely, to make two fuperHcies illuAra- 
ted by the Sun , to appear one more clear than the other , and 
that this were by the being o f the one Earth , and the other W a
ter s it would be neceffary to fay that the furface o f the Moon 
were part earthy and part aquatick; but becaufe we know many 
wayes to produce the Aune effed (and others there may be which 
we know not o f ; )  therefore I dare not afdrm the Moon to con- 
d A o f one thing more than, another: It hath been feen already

that
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that a River p!ate boiled, being toucht with the BumKher, be- 
cometh o f white obfcure ; that the moiA part o f the Earth (hews 
more oblcurc than the dry ; that in the tops o f H ills, the woody 
parts appear more gloomy than the naked and barren ; which 
hapneth because there ialleth very much fhadow among the Trees, 
but the open places are illuminated all over by the Sun. And this 
mixtion of (hadow hath fuch operation, that in tufted velvet, the 
Aik which is cut, is o f a far darker colour than that which is not 
cu t, by means of the (hadows diffufed betwixt thred and thred, 
and a plain velvet thews much blacker than a Taffata, made o f the 
fame tilk. So that if there were in the Moon things which (hould 
look like great W oods, their alpefl might repre(cnt unto us the 
ipots which we di Rover ; alike difference would be occalioncd, if 
there werd Seas in her : and laAly,nothing hindreth, but that thofe 
(pots may really be o f an oblcurer colour than the re A ;* for thus 
the fnow makes the mountains (hew brighter. That which is plain- 
lyobferved in the Moon is, that its moA ob(curc parts a re a l lP ^ ^ J^ ^ j^ ^  
plains, with few rites and bancks in them ; though iome there be; 
the reA which is of a b r ig h t e r  c o l o u r ,  ,g RUlof rocks, moun- 
tains, hillocks o f and other Rgures; and in particular,round
about the ipors are very great ledges o f mountains. -That the 
fpots be plain (uperRcies, we have aAuredproof, in that we fee, 
how that the term which diAinguifheth thepartiH nm inated& om ^^  ̂
the ob(cure, in eroding the (pots makes the inter AAion even, but 
in the clear parts it (hews all craggy and (hagged. But t know not 
as yet whether this evenneCe of'(uperRcies may be AfRcientof it 
felf alone, to make the obfeurity appear , and f rather think not.
BeAdes^I account the Moon exceeding different from the Earth; 
for although 1 imagine to my felf that thofe are not idle and dead 
R e g io n sy e t f afHrm n ot, that there are in them motion and life, 716;?; 
much leR that there are bred plants, animals or other things like ^
to ours ; but, if  (uch there be, they (hould ncverthelefs be very ta 
different, and remote Rom our imagination. And I am induced (o ^
to think, becauA in the-RrA place, f eAeemthat the matter o f the 
Lunar Globe confiAs not o f Earth and W ater ; and this alone 
(ufHcetAto take away the generations and alterations refembling 
ours ;  but now fuppoRng that there were in the Moon, Water and /Mu?* *<?* 
Earthy yeCwould they not produce plants* and animals like 
ours; and this for two 
prodnRions there are r 
that without them they would all milcarry ; ^ow the habitudes o f  !w, ^
the Sun towards the Earth are far different Rom thofe towards 
the Moon.. W e as to the diurnal illumination, have, in the greater 
part o f the Earth, every twenty four hours part day, and part 
night, which effcA in the Moon is monethly: and that annual decK-
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nation and devatioA of the Sun in the Zodiack, by which it pro- 
^ ^du ccth  divcrAty of Scaions, and inequality o f dayes and nights,

* AniAied in the Moon in a moncth ; and whereas the Sun to us
?%; ^  rifeth and declineth io much, that from the grcateA to the leaA al-

titude, there is a diAerence o f almoA degrees, for io much is 
die diAancefrom dne to the other Tropick; this is in the Moon 
but ten degrees only, or little more; namely, as much as the grea- 

v<M Latitudes o f the Dragon on each fide the Ecliptick. Now
conAder what effeR the Sun would have in the torrid Zone, Should 
it continually for AAecn dayes together beam forth its Rayes upon 
it ;  which without all queAion would deAroy plants, 'herbs, 
and living creatures : and if it Aiould chance that there were any 
produRion, it would beofherbs, plants, and creatures verydiffe* 

7*%;rt *r; ^  rent Aom thofe which are now there. Secondly, I verily believe 
that in the Moon there are no rains, for if Clouds Aiould gather 
in any part thereof, as they do about the Earth, they would there
upon hide from our Aght fomc o f thole things, which we with the 
T ? b e h o l d  in the Moon, and in a word, would fome way or 
other change i t s f77,f#<?#;f#(7;?,an cAeR which I could never by long 
and diligent obfervations diicover; but alwayes beheld it in a 
even and pure ierenity.

S A G R. To this may be anfwered, either that there might be 
great miAs, or that it might rain in the time o f  their night, that is, 
when the Sun doth not illuminate it.

§ A t. v* i f  other paAages did but aAure us, that there were ge
nerations in it like to ours, and that there was onely wanting the 
concour(eof rains ̂  we might And ourthis, or fome other tempe
rament to ferve inAead thereof, as it happens in Egyj?; by the in
undation o f  Ab/f ; but not meeting with any accident, which cor* 
relponds with ours,of many that have been fought out for the pro
duRion o f the like eAeRs, we need not trouble our felves to intro
duce one alone ; and that alfo, not becaufe we have certain obier- 
vation o f it, but for a bare non-repugnance that we And therein. 
Moreover, i f  I was demanded what my ArA apprehenAon, and pure 
natural realondi&ated to me concerning the produRion o f things 
like or unlike there above, I would alwayes reply, that they are 
moA different, and to us altogether unimaginable, forfo me thinks 
the riches o f Nature*, and the omnipotence o f our Creator and 
Covernour, do require.

SAGR. I ever accounted extraordinary madneAe that o&tho(e, 
who would make humane comprehcnAon the meaAire o f what na- 

TAf 4  ̂ powpr or knowledge to effeR; whereas on the con-
tr^ry ^  not any the lea A effeR in Nature, which can be fully 

 ̂ underAood by the moA (peculative wits in the world. This their 
 ̂ ^  prelumption of knowing all, can take beginning from no-

thing
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thing, unleAefrom their never having known any thing; for if 
one hath but once onely experienced the perfeA knowledg o f one 
onely thing , and but truly taAed what it is to know , he (ha!! per- 

. ccivc that o f infinite other conclufions, he uiiderAands not (o much 
as one.

SALV. Your difcourfe is very concluding; in confirmation o f 
which we have the example o f thole who underAand, or have 
known fbme thing, which the more knowing they are, the more 
they know, and freely cohfeAe that they know little ; nay, the 
wifeA man in all Greece, and for fuch pronounced by the Oracle, 
openly profeAed to know that he knew nothing.

S t M p L. It mu A be granted therefore, either that or
that the Or%c/e it fclf was a ly a r , je^/4r7/7g hj/// rc 
n?7/e ? he re/^e^/z/g he ^en? %e 7g-

SALV. Hcithcr one nor the other doth follow , for that both 4 ./^  ^  
theaAertions!may be true. The Or^c/e adjudged &7fr4?es the Wi- 
feA of all men, whole knowledg is limited ; ^ecr^^ey acknow- ^  ^
ledgeth that he knew nothing rotation absolute wifdome, 
which is infinite ; an<l OecauA o f inAnite , much is the lame part, 
as is little , and as is nothing (for. to arrive g. to the infinite
number, itisalfone to accumulate thoufands, tens, or ciphers,) 
therefore well perceived his wifdom to be nothing, in
comparifonof the infinite knowledg which he wanted. But yet,' 
becaufe there is fonle knowledg found amongA men , and this 
not equally, (hared to a il, .Sofrcfey might have a greater (hare 
thereof than others-, and therefore verified the anfwer o f the 
Prgfie. : A

SAG R, 1 think 1 very well uaderAand this particular amongA 
m en, 3 r#*^Ac?wthcire is a power o f operating, but not equally 
d ifpen A dtoall; anditiswithoutqucAion, that the power o f an 
Rmperorisfar greatenthan that o f a ptivateperfon ; but, both 
this and that are nothing in coRiparifon o f the Divine Omnipo
tence. AmongA m ta , there are fome that better underAand 
AgriculturS than ntany others ; but the knowledg of planting a 
Vine in atrerich, what hath it to do with the kncwledg o f ma
king it to fprout forth? to attraA nourifhment, to feleA this good 
part from that other, fbr to make thereof leaves, another to make 
fprouts, another to make grapes, another to makeraiAns, ano
ther to make the huskes- of them, which are the works o f moA 
wifeNatutC ? This is one only particular a& o f the innumerable, 
which Nature doth, and in it alone is difeovered an inAnite wif- D/v/w 
dom , fo that Divine Wifdom may be concluded to be infinitely 
inAnite.

SALV. Take hereof another example. D o  we not fay that the
judi-
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8 6

judiciousdiAovering of a moA lovely SfdfHdin a piece o f Marble,
Ablimatcd the wit of BMc/wrMcff j far above the vulgar wits 

o f other men ? And yet this work is one!y the imitation o f a 
meer aptitude and difpoAtion of exteriour and AperAcial mem
bers o f an immoveable man  ̂ but what is it in companion o f a 
man made by nature, compoied of as many exteriour andinte- 
riour members, o f A) many muicles, tendons, nerves, bones, 
which Arve to A  many and Aindry motions ? but what (hall we 
Ay of the A nA s, and of the powers o f the A u l, and laAly, o f 
the underAanding ? May we not fay  ̂ and that with teafon? that 
the Aru&ure of a Statue fals far fhort of the formation of a living 
man , yea more o f a contemptible worm ?

S A G R. And what difference think you , was there betwixt the 
Dove o f and one made by Nature ?

S i M p L. Either I am none of theA knowing men , or elA 
there is a manifeA contradiction in this your diAourA. You ac
count underAanding amongAthegreatcA (if you make it not the 
chief of the) aAribed to man made by Nature , and
a little be Are you Aid with &?fr4ff,f,that he had no knowledg at 
a ll; thereAre youmuA fay,that neither did Nature underAand 
how to make an underAanding that underAandeth.

SALv. You argue very cunningly, but to reply to your obje
ction I muA have recourA to a Philoiophical diAinCtion, and fay 

JM** th<M the underAanding is to be taken too ways, that is or
*;& in- exif7*/I'Z"i ? and that exten^e, that is,as to the multitude of intel-
tenfive,^^^^gibles, which are inAnite, the underAanding o f man is as no- 
cxteniivc. thing, though he fhould underAand a thouAnd propoAtions  ̂ for 

that a thoufand, in refpe& o f inAnity is but as a cypher: but taking 
the underAanding / a t ? , (in as much as that term imports)  in
tensely ,that is,perARly Arne propoAtions,I fay,that humane wiA 
dom under Aandeth Arne propoAtions A  perARly, and is as abA- 
lutely certain thereof as Nature her A lf ; and Ach are ,the pure 
Mathematical fciences, to wit, Geometry and Arithmetick: in which 
Divine Wildom knows inAnite more propoAtions,becauA it knows 
them alb but I believe that the knowledge of thoA Aw compre
hended by humane underAanding, equalleth the divine, as to the 
certainty Ar that it arriveth to comprehend the tiecef-
Aty thereof, than which there can be no greater certainty.

S i M p t. This Acmeth to me a very bold and rafh expreCion.
SA Lv. TheA are common notions, and Ar Aom all umbrage 

of temerity, or boldnels, and detra& not in the lea A Aom the Ma- 
jeAy of divine wiidom ? as it nothing diminiAeth the omnipotence 
thereof to Ay, that God cannot make what is once done, to be un
done : but I doubt, A^,that your Aruple ariAth from an o-
pinion you have, that my words are Amewhat equivocal; there-
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fore the better to exprcfs m yfclf I fay, that as to the truth, o f 
which Mathematical demondrations give us the knowledge, it is 
the lame, which* the divine wifdom knoweth ; but this 1 mud grant 
you, that the manner whereby God knoweth the infinite propo- 
lltions, o f which we underdand lome few, is highly more excellent 
than ours,which proceedeth by ratiocination^nd padeth from con- 
cludon to concludon , whereas his is done atone imsde thought o r ^  ^  
tntumon; and whereas w e , tor example, to attain the knowiedg 
of fomc pafUon of the Circle , which hath infinite, beginning 
from one of the molt fimple , and taking that for its dednition, 
do proceed with argumentation to another , and from that to a 
thud, and then to a fourth, the Divine W ildom , by the 
apprehenhon of its edence comprehends, without temporary raci- 
ocinarion , all thele infinite pailions; which notwithdanding,are 
in effe& virtually compriled in the definitions o f all things; and, to D^**;**; 
conclude,as being infinite,perhaps are but one alone in their nature? 
and in the Divine M ind; the which neither is wholly unknown to ; ^
humane underdanding , but onely be-clouded with thick and 
grode' m ids; which in part to be diKIpated and clarided,
when we are made Madcrs of any concludons, drmly demon- 
Aratcd , and lb perfe&l^ made ours, as that we can fpeedily run 
through them ; for in fum , what other, is that propodtion, that 
the fquare o f the fide fubtending the right angle in any triangle, 
is equal to the fquares of the other tw o , which include i t ,  but 
onely the Paraledograms being upon common bales, and between 
parallels equal amongdthemfelvea ? and this, ladly, is it not the 
fame , as,to fay that thole two luperdcies are equ al, o f which 
equal parts applycd to equal parts, podede equal place ? Now 
thele inferences, which our intelleA apprehendeth with time and a 
gradual motion , the Divine W ildom , like light, penetrateth in ^
anindant, which is the lame as to fa y , hath them alwayes pre- 
fent: I conclude therefore, that our underdanding? both as to 
the manner and the multitude of the things comprehended by us, py-
is infinitely dtrpad by the Divine W ifdom ; but y e ti do not fo 
vilidc i t , as to repute it ablolutely nothing ; yea rather? when 1 
conddcr how many and how great mideries men have underdood, 
dilcovered, and contrived, 1 very plainly know and underdand 
the mind of man to be one o f the works, yea one of the mod ex
cellent works of God.

S A G R. 1 have oft times conddered with my le lf, in purluance 
of that which you Ipeak of , how great the wit o f  man i s ; and 
whil'd 1 run thorow luch and fo many admirable inventions found 
out by him , as well in the Arts, as Sciences; and again rede&ing 
upon my own w it, lb far from promidng me the difeovery o f any 
thing new, thatldclpairof comprehending what is already dif-

coveredY
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covered , confounded with wonder, and furprifed with defpera- 
tion, I account my (elf lictle leRe than miferable. I f  I behold a 
Statue o f fome excellent MaRer , I fay with my fclf ? When wilt 
thou know how to chizzle away the refufe of a piece o f Marble, 
and difcover fo lovely a figure, as lyeth hid therein ? When wilt 
thou mix and (preadfo many different colours upon a Cloth , or 
W all, andreprefent therewith all vifiblc obje^ls, likeaM^cAjef 

, a RdphdfM?, or a T;%V47%<? ? If 1 behold what inventions 
men have in comparting Mufical intervals , in eRablifhing Pre
cepts and Rules for the management thereof with admirable de
light to the ear : When (hall I ceafe my aRonifhment ? What 
fhall I fay o f filch and fo various InRruments o f that Art ? The 
reading o f excellent Poets, with what admiration doth it fwell 
any one that attentively confidereth the invention of conceits, 
and their explanation ? What fhall we fay o f Archite&ure ? 

T&; W hat o f Navigation ? But, above all other Rupendious invcnti-
on s, what (ublimity o f  mind was that in Him, that imagined to 

c? w. ^ way communicate his moR fecret thoughts
to any other perfon, though very far diRant from him either in 
time, or place , (peaking with thofc that are in the ; fpeak-
ing to thofe that are not yet b om , nor fhall be this thoufand, or 
ten thoufand years ? and with how much facility ? but by the va- 

* For offomany iious collocation of * twenty little letters upon a paper ? Let this 
J*" *rn*" be the Seal o f all the admirable inventions o f  man ? and the clofe 

p a c: tom s. ^  for . porthe warmer hours being paR,
I fuppofe that hath a defire to go and take the air in Ms
Gondelo ; but too morrow we will both wait upon you, to con
tinue the Difcourfes we have begun,

G. G A H L JE n s,
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WORLD.
The Second Dialogue.

. 7 N T E  R  L 0 C U T 0 R 3 .

S A L V I A T U S ,  S A G R E D U S ,  a n d  S l M P L I C l u s .

He yeRer-dayes diverfions which led us 
out of the path o f our principal difcourfe, 
were Rich and {o many , that I know not 
how I can without your afUAance reco
ver the track in which I am to proceed.

S A G R. I wonder n o t, that you, who 
have your fancy charged and laden with 
both what hath been, and is to be fpo- 
ken, do find your felf in fbme confuR- 

on ; bur 1 , who as being onely an Auditor ? have nothing to bur
then my memory withai, but fuch things as I have heard, may 
hap!y by a fuccindt rehearfal o f them , recover the RrR thred 
of our Difcourfe. As far therefore as my memory ferves me, the 
fum of yeRer-dayes conferences were an examination o f the Prin-
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ciples of Pfoh?#;y and , and which o f their opinions is
the more probable and rational  ̂ that, which afHrmeth the fub- 
Aance o f the CcelcAial bodies to be ingenerable, incorruptible, un
alterable JmpaHible,and in a word,exempt from all kind o f change, 
fave that o f local, and therefore to be a quite different
from this o f our Elementarybodies, which are generable, corrup
tible, alterable, or elfe the other , which taking away fuch
deformity from the parts o f the World , holdeth the Earth to en
joy the fame perfe&ions as the other integral bodies o f the uni- 
verfe ; and cAeemeth it a moveable and erratick Globe , no leffe 
than the Moon, or an^ other Planet: And laAly,
iAaketh many particular parallels betwixt the Earth and Moon ? 
and more with.the M oon, than with any other Planet ; hap-* 
ly by realon we have greater and more certain notice o f i t , as 
being lefle diAantfromus. And having, laAly, concluded this 
fecond opinion to have more o f probability with it than the firA,
I fhould think it beA in the fubfequent difeourfes to begin to exa
mine whether the Earth be eAeemed immoveable , as it hath 
been till now believed by moA men, or elfe moveable , as fome 
ancient f  hifj/jpherr held, and others o f not very receQe times, 
were o f opinion , and if  it be moveable, to enquire o f what 
kind its motion may be?

S A L v. 1 fee already what way I am to take; but before we 
offer to proceed any farther , I am to fay (omething to you touch
ing thofe laA words which you fpake, how that the opinion which 
holds the Earth to be endued with the fame conditions that the 
CodeAial bodies enjoy , feems to be mote true than the contra
ry ; for that I affirmed no fuch thing , nor would I have any o f the 
PropoHtionis in controverfie , be fhade to (peak to any dehnitivc 
fenfe : bu t!  onely intended to produce on either p art, thofe rea- 
ions and anfwers, arguments and folutions, which have been hi
therto thought upon by others , together with certain others, 
which I have Aumbled upon in my long fearching thereinto, al- 
wayes remitting the decifion thereof to the judgment o f others.

S A G &. !  was unawares tranfported by my own fenfe o f the 
thing ; and believing that others ought to judg as I d id , I made 
that concluiion univerfal, which fhould have been particular; and 
therefore confeffe 1 have erred, and the rather, in that I know 

 ̂ not what his judgment is in this particular.
S i M p L. 1 muA coofeRe, that I have been ruminating all this 

night o f what paA yeAetday , and to fay the truth, I meet there
in with many acute, new, aud plauCble notions; yet nevertheless, 
I find my felf over-perfwaded by the authority of fo many great

, and in particular -------- I fee you fhake your
head and (mile to your felf, as if f  had uttered fome
^teat abfurdity. S A G R.
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f

Dl AL C C UF .  1. $1
. S A G R. I not onely (mile , but to tell you true , am ready to 

burR with holding in my fetf from laughing outright , for you 
have put me in mind of a very pretty paflage , that ! was a wir- 
neRcof, not many years (ince , together with fome others o f 
my worthy friends, which ! could yet name unto you.

S A L v. Ic would be well that you told us what it w as, that fo 
.Szwp/zdzar may not Rill think that he gave you the occahon. o f  
laughfer. *

S A G a. I am content. I found one day, at home in his houie, at 
MfH/ec , a famous Phidcian, to whom iome Bockt for their Rudies, 
and others out o f curiofity,fometimes came thither to ice certain A- 
natomies dide&ed by the hand of a no lefle learned, than careful 
and experienced AnatomiR. It chanced upon that day, when I was c/
there, that he was in fearch o f the original and rife o f the Nerves, 
about which there is a famous controverue between the de,
and f  erzp^/etzek^i and the AnatomiR (hewing, how that the great "  
number o f Nerves departing from the Brain ? as their ro o t, and 
palling by the nape o f the Neck, dijRend rhemfelves aRerwards 
along by the Back-bone, and branch themfelves thorow all the 
Body ; and that a very fmall filament, as fine as a thred went to ^
the Heart  ̂ he turned to a Gentleman whom he knew to be a f  ?- 
rzpjfcfzf^ Philoiopher, and for whofe fake he had with extraor
dinary exa&nede, difeovered and proved every thing, and demand
ed of him, if lie was at length fatished and perfwaded that the origi
nal o f the Nerves proceeded fronv the Brain, and not from the 
Heart ? T o  which the Philosopher, aAer he had Rood mufing a 
while,ianRvcred) you have made me to fee this bufinefle 
plainly aodfenfibly , that did not the Text o f  ^rz^pf/; a iR r t th e ^ I J^ L r^ ^ f  
contraryc^ which poftively afHrmeth the Nerves to proceed from 
the Heart y I fhould be conRrained to confcfle your opinion to be 
true.

S i ^tr t. I would have you know my MaRers , that this contro- 
v e r B e  about the original, o f  the Nerves is uot yet fo proved and 
decided , as fome may perhaps perfwade themfelves.

 ̂ S A .G R< Nor qucRionleRe ever (hall it be , if it find fuch like 
contradi&Qts i but that which-you fay , doth not at all leRen the 
extravagance o f the anfwer o f  that Fprzp^ttrzc^, who againR 
fuch fenfible experience produced nor other experiments, or rea
sons o f  , but his bare authority and pure (%xzt.

SiMi*L< .^rz^fp /̂e had not gained fo great authority^, but for 
the force of his DemonRration$ , and the profoundneRe o f his 
arguments ; but iri^ requisite that we underRahd him , and not 
onely unde.rRand him , but have fo great familiarity with his.
Books ) that we form a pcrfeATfi^% thereof in our minds ? fo as 
that every faying of his may be alwayes as it were, prefent in out
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memory for he did not write to the vulgar, nor is he obliged to 
(pin out his Sillogiimeswith the trivia! method o f diiputcs; .nay 
rather, ufing a freedome , he hath lometimes placed the proof 
o f  one Proportion amongA T exts, which Aem tptreat o f quite 
another point ; and therefore it is requifite to be maAer o f aH 
that vaA , and to learn how to conne# this paAagc with that, 
and to combine this Text with another far remote from i t ; for it 
is hot to be qucAioned but that he who hath thus Audied him, 
knows how to gather from his Books the demonArations o f every 
knowable deduRion , for that they contein all things.

S A G R. But good , like as the things Aattered here
and there in , give you no trouble in colleRing them?
but that you perfwade your (elf to be able by comparing and 
conneRing feveral fmall Antences to extra# thence the )uice o f 
fbme defired conclufion, fo this, which you and other egregi
ous Philofophers do with the Text o f y%r//h?;/e , 1 could do by the 
verAs o f FA gf/, or o f  , compofing thereof * C entos, and 
therewith explaining all the affairs o f men, and (ecretsof Na
ture. But what talk I o f flrg ;/, or any other Poet ? I have a lit
tle Book much fhorter than and in which are con-
teined all the Sciences, and with very little Audy, one may gather 
out o f it a moA per A #  i<sfe4 , and this is the ; and there
is no doubt but that he who knows how to couple and difpoA 
aright this and that vowel, with thoA, or thoA other conAnants, 
may gather thence the infallible anfwers to all doubts, and de
duce from them the principles o f all Sciences and A rts, )uAinthe 
fame manner as the Painter from divers fimple colours, laid Ave- 
rally upon his ? , proceedethby mixing a little o f thisan4  
a little o f  th at, with a little o f  a third, to repreAnt to the liA 
men, plants, buildings, birds, 6 fhes, andinaw ord, counterAit- 
ing what ever objeR is vihble , though there be not on the Fc/Aite 
all the while, either eyes, or Aathers, or 6 ns, or leaves, or Aones. 
Nay, farther, it is neceAary , that none o f the things to be imita
ted , or any part of them , be aRually among colours , i f  you 
would be able therewith to repreApt all things; for fhould there 
be amongA them feathers , the A would Arve to repreAnt
nothing fave birds, and plumed creatures.

S A L v. And there are certain Gentlemen yet living,and in health, 
who were preAnt, when a D o R o r, that was ProAflor in a fa
mous Academy, hearing the deAription o f the , by him
not ieen as then, A id , that the invention was taken Aom

and cauhng his works to beA tch 't, he turned to a place 
where the PhiloApher gives thereaAn, whence it commeth, that 
Aom the bottom of a very deep W e ll, one may Ac the Aarsin 
Heaven , at noon day ; and, addreQing himAlf to the company?
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fee here, faith he, thcW eH , which reprefenteth the T ube, fee 
here the grois vapours, from whence is taken the invention o f 
theCryRals, and fee hcrelaRly the fight fortiRedbythepaflage 
o f the rays through^ diaphanous , but more denfeandobfeure

S A c R. This is a way to comprehend a!I things knowable, much 
like to that wherewith a piece o f marb!e conteineth in it one, yea, 
a thoufand very beautiful Statua's, but the difficulty licth in be
ing able to difeover them; or we may fay , that it is lik^ to the 
propheGes o f Abbot , or the anfwers o f the Heathen
0 r4fff,r , which are not to be uiiderRood , till after the things 
fore-told are come to pafle.

S A L v. And why do you not adde the predi&ions o f the Ge- 
, which are with like cleerneflefeen after the event, in 

their Horofcopes, or, i f  you will, Configurations o f the Heavens.
S A G R. In this manner the ChymiRs find , being led by their 

melancholly humour , that all the fublimefi wits o f the World ^  
have writ o f (nothing elfe in reality , than o f the way to make 
Gold  ̂ but, that they might tranfinit the fecret to poAerity with- <7*^  
out difeovering ic to the vulgar, they contrived fome one way, and 
fome another how to conceal the fame under feveral masker; and 
it would mdke one me^ry to hear their comments upon the ancient 

finding out the important miReries, which lie hid under 
their Fables ; and the figniheation o f the Loves oft th& Moca, 
and her defending to the Earth for ; her difpleafure
againR , and what was meant by turning himfelf
int<̂  a fhowre of GaM; and into flames o f  R re; and what jgreat 
fecrets o f , Artiarc qonteined in that the Lnerpretfr; in
thofe thefts o f and in thofe ofGa/^. . ^

*S i M p L-. I believe, and in part know,that there want not in the 
World very extravagant heads, the vanities o f whom ougho not to 
redound tbthe p^e;udiceof o f whom my thinks you
(peak fometfmes with too little ^efpeR, and the onely antiquity 
and bare namy that he hath acquired in the opinions o f fbmany 
Famous men ,  fhould fuSice to render him honourable with all 
that profeilb^hemfelves learned. -

S A L v. You Rate not the matter rightly , 5 %%*̂ /;;?%? *iThcre 
am fbme of his followers that fear before they are in ganger, 
who give us occafion, or, to fay better, would give usqaufetd 
^R^emhiiQleRc, fhould we confent to applaud their 
Andyou , ^my you tell me, are you for your partfo fim ple, as 
hot to know-that had y^r^Sa^beenpreR nt, to have he^rd the 
DoRor that would have made him Author o f the he
would have been m^ch more dilpleafed with him^ than with thofe, ^
who laught at the PoR ot and his Comments ̂  D o  you queRion

whe-
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whether had he but feen the novelties dilcovcrcd in Hea
ven, would not have changed his opinion, amended his Books, 
and embraced the more fenhblc D odrine; receding thofe (illy 
Gulls, which too fcrupuloudy go about to defend what ever he 
hath laid ; notconddering, that if y%r//h?f/e were fuch a one as 
they fancy him to themfelves, he would be a man o f an untrada
ble wit , an obRinatc mind , a barbarous (oul, a Rnbborn will, 
that accounting all men eMe but as lllly fheep , would have his 
Oracles preferred before the Senfes, Experience, and Nature her 
felf ? They are the Sedators of that have given him this
Authority , and not he that hath ufurped or taken it. upon him ; 
and bccaufe it is more eade for a man to fculk under anothers 
fhield than to (hew himfelf openly, they tremble , and are affraid 
to Air one Rep from him; and rather than they will admit (ome 
alterations in the Heaven of , they will impertinently de
ny thofe they behold in the Heaven of Ncfure.

S A G R. Thefc.kind o f Drolleries put me in mind o f that Statu- 
^  aw which having reduced a great piece o f Marble to the Image of

anHerf^/^y, orath un dn n g7 M p^r, I know not whether, and 
given it with admirable Art fuch a vivacity and threatning fury, 
that ir  moved terror in as many as beheld i t ; he himfelf began 
al(o to be affraid thereof, though all its fprightfulnede, and life 
was his own workmanfhip; andhisaffrightment was fuch, that 
he had no longer the courage to affront it With his Chizzels and 
Mallet. . L

S A L v. I have many timey jwondered how thefenice maintain^ 
ers o f  jwhat ever fell from , are not aware how great a pre?
yudice they are to his.reputation and credit; and:how that the 
more they go about to cncreafe his Authority, the more they 
diminHh it ; for whileR I fee them obRinate im their attempts 
to  maintain thofe iPropoRtions which I palpably difeoVer td 
be inaniAAly ; and in their deRres to perfwade me that 
fo tqd o , is the part d f a Philofopher; and that himfelf
wotdddo^ the fame; it much abates in me of the opinion thab he 
hath rightly philofophated about other. concluRons, to me more 
abRrufe : for if  I could fee them concede and changelbpinion in 
a mahifeA truth, I would believe, that in thofednfwhich they 
fhould^erRA, they may havefbmefolid dcmonRratibns. to me un*
known, and unhdard o f  : * ' '

8 Avc Rw Or when they Aould be made id  fee that they have ̂ Kk- 
zarded'too.much p f their own.and repuatation in con^

, fedihg^thatthey Rad notunderRood this or that coactuRon found 
out. by feme other m an; would it not be a lefsevf! for them to 
feek for it amongR his Texts; by laying many of them together, 
accoldingtothe art intimated to us by for if) his

work?
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Works contain all things knowable, it inuR follow alio that they 
may be therein difeovered.

$ A L v. Good make no jeR o f this advice, which me
thinks yon rehearie in too [ronical a w ay; for it is not long Race 
that a very eminent Philofopher having compoied a Book r/c 
wherein, citing the opinion o f about its being or not be*
ing immortal, he aHedged many Texts, (not any o f thofe hereto-  ̂
fore quoted by y4/(?x4?z&r : for in thofe he laid, that

had not lb much as treated of that matter, much lets de
termined any thing pertaining to the fame, but others) by himfelf 
found out in other more abRrufc places, which tended to an er
roneous fenle : and being advifed;that he would find it an hard 
matter to get a Licence from the inquifitors, he writ back unto 
hi$ friend ,  that he would notwithstanding , with all expedition 
procure the fam e, for that if  no other obRacle fhouldinterpofb, 
he would not much fcruplc to change the Do&rine o f 
and with other cxpoRtions , and other Texts to maintain the con
trary opinion, which yet fhotdd be aMo agreeable to the fenie o f

S A c R- Oh m<>R profound DoRor , this 1 that can command 
n teth at!R if not a Rep from y4W/h?i/? , but will himfelf lead 
him by the note , and make him fpeak as he pleafeth. Sec how 
muchitimporteth to learn to take ft we by the Nor
i$jt feafbnable to have to do, with Hfrcu/e.?, whil'R he is en
raged, and amongR the Furies, but when he is telling merry talcs 
amongR the Mftw/tw Ah, unheard o f fordidneRe o f
fervile^buh! to make themfelves willing Oaves to other mens opi
nions ; to receive them for inviolable D ecrees, to engage them* 
(elves to feem fatisRed and convinced by arguments, o f  fitch effi
cacy, and to manifeRlyconcludent, that they themfelves can
not certainly refolve whether they were really writ to that pur- 
pole , or ierve to prove that aRumption in hand, or the contrary. 
But, which is a greater madneCe, they are at variance amongR 
themfelves, whether the Author himfelf hath held the affirmative 
part, or the negative. W hat is this, but to make an Oracle o f  a 
Log , and to run to that for anfwers, to fear that, to reverence 
and adore that ?

S i M p L* But in cafe we (hould recede from ? who have
we to be our Guid in Philosophy ? Name you fome Author.

S A L v. W e need a Guid in unknown and uncouth wayes, but 
in champion places, and open plains, the blind only Rand in need 
o f a Leader; and for fuch, it is better rhat they Ray at home. 
But he that hath eyes in his head, and in his mind , him fhould 
a man chooR for his Guid. Yet miRake me n ot, thinking that! 
fpeak this, for that I am againR hearing o f ; for on the
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contrary, I commend the reading , and diligently Audying o f him? 
and onely blame the Arvile giving ones (elf up a (lave unto him, 
fo, a.s blindly to fubicribe to what ever he delivers , and without 
fearch of any farther reaAn thereof, to receive the fame far an in
violable decree. Which is an abufe , thatcarrieth with it a n c  
ther great inconvenience , to wit, that others will no longer take 
pains to underAand the validity o f his DemonArations. And 
what is more (hamcfu! , than in the middeA o f publique difputes? 
whileA one perfon is treating o f demonArable concluAons, to 
hear another interpoA with a paAage of and not Al-
dome writ to quite another purpoA, and with that to Aop the 
mouth of his opponent ? But if you will continue to Audy in this 
manner, I would have you lay aAde the name o f Philo Aphcrs ; 
and call your felves either HiAorians or Do&ors o f  Memory, for 

^  A ts not > that thoA who never philo Aphate , Aould uAirp 
^  7 ^  the honourable title o f PhiloAphers. But it is beA A r ustore-

turn to (hore , and not lanch farther into a boundleAe Gulph? out 
o f which we Aiall not be able to get before night. Therefore 

come either with arguments and demonArations of 
your ow n, or o f and bring us no more Texts and na-
ked authorities, Ar our dilputes are about the Sen Able World, 
and not one o f Paper. And Arafmuch as in our diAour As yeAer- 
day , we retriev'd die Earth from darkneAe, and expoAd it to the 
open skie , Aewing? that the attempt to enumerate it amongA 
thoA which we call CoeleAial bodies , was not a podtion A  foil'd, 
and vanquifh't, as that it had no !iA leA in it ; it AHoweth next? 
that we proceed to examine what probability there is A r holding 
o f it Axt, and wholly immoveable , /ri& et as to its entire Globe? 
what likelihood there is Ar making it moveable with Ame motion? 
and o f what kind that may be. And AraAnuch as in this Ame 
queAion I am ambiguous, and is reAlute , aslikewiA

Ar. the opinion of its immobility ? he (hall one by one 
produce the arguments in favour o f their opinion , and I will ah 
ledge the anfwers and reaAns on the contrary part; and next .S*%* 
grcd%? Aall tell us his thoughts, and to which Ade he Ands him* 
A lf inclined.

S A G R. Content; provided alwayes that I may reArve the li* 
berty to my A lf o f alledging what pure natural reaAn (hall Ame* 
times d ila te  to me.

S A L v. Nay more ? it is that which f particularly beg of you? 
for, amongA the more eaAe, and, to A  fpeak, material conAdera* 
tions, i believe there are but Aw o f them that have been omit* 
ted by W riters, A  that onely Ame o f the more fub tie ? and re* 
mote can be deAred, or w a n tin g an d  to inveAigate theA, what 
other ingenuity can be more At than that of themoA acute and 
piercing wit o f J ? S AG R*

C .  C  A L 1 L  JE U S,



S A G R. I am what ever p!ea(eth , but i pray ybu^
let us not M y  out into another kind of digreRion compiemental; 
for at this time I am a Philolopher, and in the Schools, not in the 
Court.

S ^ L v . Let our contemplation begin therefore with this consi
deration, that whatfoever motion may be alcribed to the Earth? 
it is nccedary that it be tops, (as inhabitants upon i t , and conle- 
quently partakers of the fame) altogether imperceptible , and as if 
it were not at all , fo long as we have regard onely to terreArial 
things ; but yet it is-on the contrary , as ncceGary that the lame 
motion do leem common to all other bodies , and viGble oh- 
)eRs, that being ieparated from the Earth, participate not o f the. 
lame. So that the true method to Gnd whether any kind of motion 
may be aferibed to the Earth , and that found , to know what it 
i s , is to conGder and oblerve if  in bodies leparated from the 
Earth, one may dilcove^any appearance of motion? whichc- 
qually iuiteth to all the reA ; for a motion that is onely lecn, <y.gr. 
in the M<y<7# , and that hath nothing to do with or
or any other Stars, cannot any way belong to the Earth , or to 
any other lave the Moon alone. Now there is a moA general and 
grand motion above all others, and it is that by which the Sun, 
the Moon, the other Planets, and the Fixed Stars? and in a word, 
the whole Univerfc , the Earth onely excepted, appearethin our 
thinking to move from the EaA towards the W eA , in the fpacc of 
twenty four hours; and this, as to this GrA appearance, hath no 
obAacle to hinder it ,  that it may not belong to- the Earth lalone, 
as well as to all the World beCdes, the Earth excepted; for the 
fame alpe&s will appear, in the one poH tion,*asin  the other. 
Hence it is.that and Pfp/owy , as having hit upon this con-
Gderation, in going about to prove the Earth to be immoveable, 
argue not againA any<other than this Motion ? lave onely
that^ri/kt/ehinteth fomething in oblcure terms againA another 
Motion alcribed to it by an , o f which we Ihall (peak in
its place. ' .

S A c R. I very well perceive the necelGty o f your illation : but 
f meet with a doubt which I know not how to free my lelf Aom, 
and this it is, ThatCppfrn/f^f alHgning to the Earth another mo
tion bcGde the Diurnal? which? according to the rule even now laid 
down, ought to be to us, as to appearance, imperceptible in the 
Earth, but viGble in all the reA of the World ; me thinks I may 
necefKarily infer, either that he hath manifeAly erred in aRigning 
the Earth a motion, to which there appears not a general corre- 
Ipondcnce in Heaven? or elle that if there be lucha congruity 
therein, rto/<?;%y on the other hand hath been deRcient in not con
futing this, as he hath done the other.
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rpi? p/* y/?p Z/w- 

, yj&r 
r̂ rrppypyZ.
7 .<%?-
yy<?v, /ppwpyZiFpw- 
w^/fp yp 4# y%ip 
x-yyyy/p, /yvpaAip/p 
y&y

AnRode 44a 
Pcolomy 4r^^P4-

yZyp
Af?y/P4 4frr*- 

4̂yyy/ypŷp ̂ 4rŷ .
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^A L \. \ o u  have good caule for your doubt : and when we 
come to treat o f the other Motion? you fhall iee how far C p p f r -  

yz/pT̂  excelled Prp/c^^ in dearnefs andlublinuty o f wit, in that 
he faw what the other did not? I mean the admirable harmony 
wherein that Motion agreed with ah the other CoeleRial Bodies. 
But for the prelent we will fulpend this particular, and return to 
ourRrRconBderation; touching which J  will proceed to propole 
(begining with things more genera!) thole realons which ieem to 
favour the mobility of the Earth, and then wait the anlwers which 
.Sywp/zcz/ay fhall make thereto. And RrR, i f  we conRder onely 
theimmenle magnitude o f the Starry Sphere, compared to the 
RnalnefsoftheTerrcRrial Globe, contained therein lb many mil- 
lions o f times; and moreover weigh the velocity'of the motion 
which muR in a day and night make an entire revolution thereof, 
i cannot perlwade my lelf, that there is any man who believes it 
jnore reasonable and credible, that the CoeleRial Sphere turneth 
round, and the TcrreRrial Globe Rands Rill.

SA GR. I f  from the univerlality ofeffe&s, which may in nature 
have dependence upon Rich like motions, there Should indiRerent- 
!y follow all the fame confluences to an hair, afwell in one Hypp- 

as in the other; yet I for my part, as to my BrR and general 
apprehenRon, would eReem, that he which Ihould hold it more ra
tional to make the whole Univerfe move, and thereby to Salve the 
Earths mobility, is more unreafonable than he that being got to 
the top o f your Turret, fhoulddeRre, to the end onely that he 
might "behold theGity, and the Fields about it, that the whole 
Country might turn round, that fo he might not be put to the 
trouble to Rir his head. And yet doubtlels the advantages would 
be many and great which the CppfMMfc# Hyppthe/rr is attended 
with, above thole o f the f  tp/pmyigMf,. which in my opinion re  
femblcth, nay lurpaRcth that other folly ; fo that all this makes 
me think ihat far more probable than this. But haply .^rj/ip;/;? 
PtpJp^ey, and may-Rnd the advantages o f their Sy*
Reme, which they would do well to communicate to us alio, if 
any Rich there be ; or elle declare to me, that there neither are of 
can be any Rich things.

S A L v. For my part, as I have not been able, as much a& I have 
thought upon it, to Rnd any diverRty therein ; fo I think I have 
found, that n o  Rich diverRty can be in them: in Ry much th atJ 
eReem it to no putpolc to leek farther after it. Therefore .ob* 
letve i Motion is lo far Motion, and as Motion operateth, by hoW 
far it hath relation to things which want Motion : but in tho& 
things which all equally partake thereofit hath nothing to do, and 
is as if it  never were. And thus the Merchandiles with which 3 
fhip is laden, (o far move, by how &r leaving Lpyzdp#, they pa(̂

by
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by I(4(y, andiaHto ^icppj, wM chL^^,Fr<f/;r^',
C^c. Rand AHI, not moving with the (hip : but as to the 

C h d b , Bales and other Parcels, wherewith the (hip is Aow'd and 
and laden; and in rcfpeA of the (hip it Alf, the Motion from Lo??- 

to is as much as nothing ; and nothing-altcreth the re
lation which is between them : and this,becauA it is common to 
all, and is participated by all alike : avid o f the Cargo which is in 
the (hip, if a Bale were romag'd from a CheA but one inch onely, 
this alone would be in that Cargo, a greater Motion in refpeA o f 
the CheA, than the whole Voyage o f above-three thouland miles, 
made by them as they were Aivcd together.

SiM ^L.' ThisDo&rine is good, found, and altogether Pcr?-

S A t v. f hold it to be much morcantient: and fu(pe& that 
in receiving it from fome good School, did not fully under* 

Aand it, and that therefore, having delivered it with feme altera
tion, it hath been an occaAon o f confuAon amongA thoA, who 
would defend whatever he faith. And when he writ, that what* 
foever moveth, doth upon (omething immoveable, t (UppoA 
that he equivocated, and meant, that whatever moveth, moveth 
in refped to fbmething immoveable  ̂ which proportion admitteth 
no doubt, and the other many.

S A G R. Pray ydu make no digrefHon, but proceed in the dif- 
Artation you began.

S A L v. It being therefore manifeA, that the motion which is 
common to many moveables, is idle, and as it Were, null as to the 
relation of thofe moveables between them Alves, becau A th ata-  
mong them Alves they have made no change : and that it is ope
rative onely in the relation that thoA moveables have to other 
things, which want that motion, among which the habitude is 
changed : and we having divided the UniverA into two parts, one 
o f which is neceAarily moveable, and the other immoveable ; for 
the obtaining o f whatAevcr may depend upon, or be required 
from Aich a motion, it may as well be done by making the Earth 
alone, as by making all the reA of the W orld to move : for that 
the operation ofduch a motion conAAs in nothing elA, lave in 
the relation or habitude which is between the CceleAial Bodies, 
and the Earth, the which relation is all that is changed. Now if 
A)r the obtaining of the fame effe& It be all one whe
ther the Earth alone moveth, the reA o f the UniverA Aanding 
A d i; or that, the Earth onely Aanding AiH? the whole UniverA 
moveth with one and the fame motion  ̂ who would believe, that 
Nature (which by common con Ant, doth not that by many things, 
which may be done by few) hath choAn to make an innumerable 
number o f moA vaA bodies move, and that with an unconceivable
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velocity) to perform that) which might be done by the moderate 
motion ofone alone about its own Centre ?

S r M p.L. i  do not well undcrRand, how this grand motion fig- 
niheth nothing as to the ^un, as to the Moon, as to the other Pla
nets, and as to the innumerab!c multitude o f fixed Rars ; or why 
you fhould fay that it is to no purpofe for the Sun to pafs Rom one 
Meridian to another; to rife above this Horizon? to fet beneath 
^iat other; to make it one while day, another while nightr : the 
like variations are made by the Moon, the other Planets, and the 
Rxed Rars them (elves.

8 A L v. All theie alterations inRanced by you, are nothing, (ave 
Onely in relation to the Earth : and that this is true, do but i- 
magine the Earth to move, and there will be no fuck thing in the 
\yorld  the rifing or (etting o f the Sun or Moon, nor Horizons,
nor Meridians, nor days, nor nights; nor, in a word, will Rich a 
motion caufe any mutation between the Moon and Sun, or any 
other Rar whatfoeyer, whether fixed or crratick; but all thefe 
change^ have relation to the Earth : which all do yet in (urn 
import no other than as i f  the Sun fhould fhew it (elf now to 

anon to fer/kt, then to Egjfpf, Gr? fff, ^ y ^ -  
. and the like holdeth in the Moon, and the reR o f the 

CoeleRial Bodies : which felf fame effe& falls out exa&ly in the 
fame manner? if? without troubling (o great a part of the Univcrfe, 

4̂ f.M- the TerreRrial Clobe be made to revolve in it felf. But we will 
augment the difHculty by the addition o f  this other, which is a 

^ ̂  very great one, namely,that ir you will aicribe this Motion to
Heaven, you muR o f neceditymake it contrary to the particular 
motion o f all the Orbs o f the Planets, each o f  which without 
controverfie hath its peculiar morion from rheW eR towards the 
EaR, and this but very eafie and moderate : and then you make 
them to be hurried to the contrary part, 7. Rom EaR to WeR, 
by this moR furious diurnal motion ; whereas, on the contrary? 
making the Earth to move in it felf, the contrariety o f motions is 
taken away, and the onely motion Rom W eR to EaR isaccom* 
modated to all appearances, and exa&ly (atisReth every f

O . O  A L I L ^  US, ^
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Si MPLs As to the contrariety o f Motions it would importlit^ 
tie , for demonRrateth,that circular motions, are not con*
trary to one another ; and that theirs cannot be truly called com 
trariety.

S A t v. Doth demonRrate this, or doth he not rather
barely afRrm i t , as ferving to (ome certain deRgn o f his ? I f  com 
traries be tho(^ things, that deRroy one another, ashehimfeR 
afHrmeth , I do not (ee how two moveables that encounter each 
other in a circular line, (hould leRe prejudice one another, than R 
they interfered in a right line. S A c n*



S A c R. Hold a little, i pray you. Tell me , when
two Knights encounter each other, tilting in open Reid, or when 
two whole Squadrons  ̂ or two Fleets at Sea, make up to grapple, 
and -are broke'n and funk, do you call thefe encounters contrary to 
one another ?

S i M p L. Yes, we fay they are contrary.
SA G R. HoW then , is there no contrariety in circular motions. 

Thefe motions, being made upon the iuperRcies o f the Earth or 
.Water  ̂ which are, as you know, fpherical, come to be circular. 
Can you tell, whichthofecircularmotions.be, that
are not contrary to each other ? They arc (if  f miff ake not) thofe 
o f  two circles, which touching one another without, one thereof 
being turnaround, naturally maketh the other move the contra
ry + way  ̂ but if  one o f them fhall be within the other , it isim- 
poRible that their motion being made towards different points, 
they fhould not juRle one another.

S A L v. But be they contrary , or not contrary , thefe are but 
alterations o f words $ and I knoiv, that upon the matter, it would 
be far more proper an<I agreeable with N ature, i f  we could falve 
all with one motion onely , than to introduce two that are ( i f  you 
will not call them contrary) oppofite ; yet do !  not ccnfure this 
introduSion (o f contrary motions) asimpoftible; nor pretend! 
from the denial thereof, toinferre aneceffary DemonRration, 
but onely a greater probability, o f  the other. A third reafon 
which maketh the leffe probable is, that it
moR unrcafonably confoundcth the order, which we aRuredly 
fee to be amongR thofe CceleRial Bodies /  the circumgyration of 
which is not queRionable, but moR certain. And that Order is, 
that according as an Orb is greater , it finifheth its revolution in a 
longer time, and the leRer, in (horter. And thus deferi-
bing a greater Circle than all the other Planets, compleateth the 
fame in thirty yeares: y^plier Rnifheth his ; th a tis leR e , in 
twelve years: in two : The Moon runneth thorow hers , fo
much leRe than the reR , in a Moneth onely. Nor do we leiie 
fenRbly fee that o f the , which is neareR to y^-
piier , to make its revolution in a very fhort tim e, that is, in four 
and forty hours, or thereabouts, the next to that in three dayes and 
an half, the third in (even dayes, and the moR remote in Rxteen. 
And.this rate holdeth well enough , nor will it at all a lter, whileR 

affign the motion o f  24 hours to the TerreRrial Globe , for it 
to move round its own center in that time; but if you would have 
the Earth immoveable , it is neceRary, that when you have paR 
from the (hort period o f the Moon , to the others (uccefHvely 
bigger, until you come to that of M ^ i n  two years, and from 
thence to that o f the bigger Sphere o f y  Kpjttr in twelve years, and
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irom this to the other yet bigger o f , whofe period is o f
thirty years , it is neceRary , I fay ? that you paRe to another 
Sphere incomparably greater Rill than that, and make this toac- 
complifh an entire revolution in twenty tour hours. And this yet is 
the leaR diiorder that can tollow. For if any one (hould paRe 
from the Sphere of to the Starry Orb , and make it &
much bigger than that of Scfur;; , as proportion wou!d require, in 
refpc&of its very (low motion, of many thoufands of years, then 
it mu A needs be a 5 % A much more abiurd, to skip from this to 
another bigger , and to make it convertible in twenty four hours. 
But the motion o f the Earth being granted , the order o f the pe
riods wit! be cxa&ly oblcrved , and from the very How Sphere of 
SdfMrn, we come to the fixed Stars, which ate whoHy immovea
ble, and fo avoid a fourth difficulty, which we muA o f neceRity ad
m it, if the Starry Sphere be fuppofed moveable, and that is the 
immenfe difparity between the motions of thofe Aars themfelves; 
o f  which tome would come to move moR Avifdy in moR vaR cir
cles , others moR (lowly in circles very fm all, according as thofe 
or thefe (hould be found nearer, or more remote Rom the Poles; 
which Rill is accompanied with an inconvenience, as well becaufe 
we fee thofe, o f whofe motion there is no queRion to be made, 
to move all in very immenfe circles ; as alfo, becaufe it feems to 
be an a& done with no good confideration , to conRitute bodies, 
that are deftgned to move circularly , at immenfe diRances Rom 
the centre , and afterwards to make them move in very fmall cir
cles. And not onely the magnitudes o f the circles, and confe- 
quently the velocity of the morions o f thefe Stars, (hall be moR 
different Rom the circles and motions o f thofe others , but 
( which (hall be the fifth inconvenience )  the felf-fame Stars 
fhall fucceHively vary its circles and velocities : For that
thofe , which two thoufand years fince were in the Equino&ial, 
and confcquently did with their motion deferibe very vaR cir
cles , being in our dayes many degrees diRant Rom thence, muA 
of neccRity become more flow o f motion , and be reduced to 
move in leRcr circles , and it is not altogether impoflible but that 
a time may come, in which fome o f them which in aforetime had 
continually moved , fhall be reduced by uniting with the Pole, to 
a Rate o f rcR , and then after fome time o f ceRation, fhall return 
to their motion again ; whereas the other Stars, touching whofe 
motion none Rand in doubt, do all deferibe , as hath been faid^ 
the great circle of their Orb , and in that maintain themfelves 
without any variation. The abfurdity is farther enlarged (which 
let be the fixth inconvenience) to him that more ferioufly exami* 
ncth the thing, in that no thought can comprehend what ought to 
be the folidity of that immenfe Sphere , whofe depth fbRedfaRly

holdeth
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holdetnfaR fuch a multitude o f Stars, which without ever chang
ing Ate among thcmlclves , arc with fo much concord carried a- 
bout , with fo great difparity o f motions. Of elfc, fuppofing the 
Heavens to be Ruid, as we arc with more reaion to believe , fo 
as that every Star wandercth to and fro in i t , by wayes o f its 
own , what rules fhall regulate their motions, and to what pur- 
poie, fo, as that being beheld from the E arth , they appear as i f  
they were made by one onely Sphere ? It is my opinion, that they 
might fo much more cafily do that, and in a more commodious 
manner, by being conAituted immoveable, than by being made 
errant,by how much more facile it is to number the quarries in the 
Pavement o f a , than the rout ofboyes which run up and
down upon them. And laA ly, which is the feventh inRance, i f  7%; Co** 
we atribute the Diurnal Motion to thehigheR Heaven, it muR be 
conRituted o f fuch a rbree and efficacy , as to carry along with 
it the innumerable multitude o f fixed Stars , Bodies all o f vaA 
magnitude, and far bigger than the Earth; and moreover all the 
Spheres o f  the Planets ; notwithRanding that both thefe and thofe 
o f their own natnre move the contrary way. And besides all this, 
it muR be granted , that alfo the Element o f F ire , and the great
er part o f the A ir, are likewife forcibly hurried along with the 
reR ? and that the foie little Globe of the Earth pertinacioufly .
Rands Rill, and unmoved againR fuch an impulfe; a thing, which 
in my thinking, is very difficult; nor can I fee how the Earth, a 
pendent body , and equilibrated upon its centre, expofed indif- 7%, ^
ferently to either motion or reR , and environed with a liquid ?"*<!"**

, fhould not yield alfo as the reR , and be carried about.
But we find none of thefe obRacles in making the Earth to move; 
a fmall body, and infenRble, compared to the Univerfe , and 
therefore unable to offer it any violence.

S A G R* I find my fan(y diRurbed with certain conye&ures fb con- 
Rifedly fprung from your later difeoutfes ; that, if I would be ena
bled to apply my felf wRhatention to what fb!loweth,I muR o f ne- 
ceRity attempt whether I can better methodize them, and gather 
thence their true conRtudfion, if haply any can be made o f them$ 
and peradventure, the proceeding by interrogations may help me 
the more cafily to expreCe my felf Therefore I demand &R o f SR%- 

, whether he believeth, that divers motions may natural- 
ly agree to one and the fame moveable body, orelfe th a titb c  
requiRte its natural and proper motion be onely one- 
' S i M p L. T o  one Angle moveable , there can naturally agree ^  
but one foie motion, and no more; the reR all happen acciden- 
tally and by participation; like as to him that Walketh upon the 
Deck of a Ship, his proper motion is that o f his w alk, his motion '<y? %/pcrum
by participation that which carrieth him to his Port, whither Rp

wouM
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would never with his walking have arrived , if the Ship with its 
motion had not w;aRcd him thither.

S A G K. Tell me iecondly. That motion , which is communi
cated to any moveable by participation , whileA it moveth by it 
felf) with another motion different from the participated, is it 
necedary, that it do reddeinfome certain (ub)eA b y it fe lf , or 
ellc can it fubfiR in nature alone , without other (upport.
, S i M p L. giveth you an aniwer to all theie qucRions,

^  and tels you , that as o f one lole moveable the motion is but one;
{b ofone (ole motion the moveable is but one; and consequent* 
]y, that without the inherence in its iub jcR , no motion can ei
ther (ubdR , or be imagined.

S A G R. I would have you tell me in the third place, whether 
you beblieve that the Moon and the other Planets and CoeleRial 
bodies , have their proper motions, and wl^tt they are.

S i M p L. They have io , and they be thofe according to which 
they run through the Zodiack , the Moon in a Moneth , the Sun 
in a Year, M jr j in tw o, the Starry Sphere in thole lo many thou* 
land. And theie are their proper, or natural motions.

S A G R. But that motion wherewith I fee the fixed Stars , and 
with them all the Planets go unitedly from EaR to W eR , and re
turn round to the EaA again in twenty four hours, how doth it 
agree with them ?

S i M p L. It fuiteth with them by participation.
S A G R. This then refides not in them , and not redding in 

them , nor being able to fubdR without iome fubje& in which it 
is reiident, it muR of force be the proper and natural motion of 

. ibmeotherSphere.
S i M p L. For thts purpofe ARronomers,  and Philosophers have 

found another high Sphere, above all the reR , without Stars, to 
which Natural agreed) the Diurnal Motion ; and this they call 
the ; the which carrieth along with it all the in-
feriour Spheres , contributing and. imparting its motion to 
them.

S A G R. But when, without introducing other Spheres unknown 
and hugely vaR, without other motions or communicated raptures, 
with leaving to each Sphere its iolc and iimple motion, without 
intermixing contrary motions, but making all turn one way, as 
itis neceflary that they do, depending all upon one foie principle, 
all things proceed orderly, ^ndcorreipond with moRpetfe& har
mony, why do werejeA this and give our aflent to
thoie prodigious and laborious conditions ?

S i M p L. The difHculty lyeth in finding out this io natural and 
/  expeditious way,

S A G R *



SAGF^ In my judgment this is found. Make the Earth the 
f  r/K?;;;?; that is, make it turn round its own 4X^ in twenty
four hours, and towards the,(ame point with all the other Spheres; 
and without participating this fame motion to any other Planet or 
Star? all (hall have their rilings? lettings, and in a word, all their 
other appearances.

S i M p L. The buHnels is? to be able to make the Earth move 
without athouland inconveniences.

SAL v. AH the inconveniences (hall be removed as faA as you 
propound them : and the things fpoken hitherto are onely the 
primary and more general inducements which give us to believe 
that the diurnal converCon may not altogether without probabi
lity be applyed to the Earth, rather than to all the reft o f the U- 
niverle : the which inducements I impote not upon you as invio
lable Axioms? but as hints, which carry with them iomewhat o f 
likelihood. And in regard I know very well? that one foie ex
periment, or concludent demonRration, produced on the contrary 
part?fufHceth to batter to the ground thclc and a thousand other 
probable Arguments; therefore it is not At to ffay here, but proceed 
forwards and hear what anfwereth, and what greater
probabilities, or Rronger arguments he alledgeth on the contrary.

. S i M p L. I will ArA lay iomething in general upon all thefe con
siderations together? and then I will delcend to Come particulars. 
Itlccms that you univerlally bottom all you lay upon the greater 
Amplicity and facility o f producing the lame e(fe&s, whilA you 
hold, that as to the cauling o f them, the motion o f  the Earth a- 
lone, terveth^ n?f# as that o f all the reR o f the W orld, the Earth 
deduced : but as to the operations, you eAeem that muchealier 
than this. T o  which! reply, th a t !  am alio o f the lame opinion, 
fo long as ! regard my own not onely Anite, but feeble power; 
but having a relpeR to the Arength o f the ? which is in
finite , its no leAe eafle to move the Univerle, than the Earth, 
yea than a Araw. And if  his power be inAnite, why (hould he not 
rather excrcile a greater part thereof than a leRe ? Therefore, 
!  hold that your dilcourle in general is not convincing.

S A L v. ! f  ! had at any time (aid , that the Univerle moved not 
for want of power in the Aioz'er, !  (hould have erred? and your 
reproof would have been leaConable; and !  grant you , that to 
an inAnite power, it is as eaAe to move an hundred thouland? as 
one. But that which I did la y , concerns not the Mover, but one
ly hath tefpeR to the Moveables ; and in them , not onely to 
their reHAance , which doubtleAe is leAer in the Earth, than in 
the Univerle ? but to the many other particulars, but even now 
conAdered. As to what you lay in the next place , that &f an in
finite power it is better to excrcile a great part than a Anall: ! an*

O  lwef,

D I A L O G U E  1 L 135

ft?;; A 4?^

0/* 44



C/

^wp/!r^NV^(^ # " *

7̂
FruRra 6c per plu- 
ra, 8cc.

scque ben ,̂ 
^ /!yprrj!ww.

fwer^ that o f infinite one part is not greater than another , flhce 
both are infinite $ nor can it be iaid , that o f the infinite number, 
an hundred thoufand is a greater part.than two, though that be 
fifty thoufand times greater than this ; and if  to the moving o f 
the Univerfe there be required a finite power, though very great 
in companion o f that which fufHceth to move the Earth one!y; 
yet is there not implied therein a greater part o f the infinite power, 
nor is that part leRe infinite which remaineth unimploy'd. So that 
to apply unto a particular effed , a little more , or a little leffe 
power, importeth nothing; befides that the operation o f fitch 
vertuc, hath not for its bound or end the Diurnal Motion onely; 
but there are feveral other motions in the World , which we 
know o f , and many others there may be, that are to us unknown: 
Therefore if  we refped the Moveables , and granting it as out o f  
queRion, that it is a fhorter and eaRer way to move the Earth, 
than the Univerfe ; and moreover, having an eye to the (b many 
other abreviations, and facilities that onely this way are to be ob
tained , an infallible Maxime o f y4ri/hn/e i which he teacheth us, 
that, /rn/?r% jit  per p/urd, %n(Mf pefe/? /??ri per p%Kfi<?r4, ten* 
derethit more probable that the Diurnal Motion belongs to the 
Earth alone  ̂ than to the Univerfe , the Earth fubduded.

S i M p L. In reciting that Axiom , you have omitted a final! 
claufe, which importeth as much as all the red , efpeciaily in our 
cafe, that is to fay, the words <̂ %t̂  hene. It is requi&tc therefore 
to examine whether this Hypcfhe^r doth e.^^/{y we// farisSe in all 
particulars, as the other.

SALv. The knowledg whether both thefe portions do^e^e 
he/?e, fatisfie, may be comprehended from the particular exami^ 
nation o f the appearances which they are to fatisfie; for hitherto 
we have difeourfed  ̂ and will continue to argue ex* hyp<?;he/i  ̂
namely, fuppofing, that asto th efatisfad ion of the appearances^ 
both the adumptions ate equally accomodated. As to the claufd 
which you fay was omitted by me , I have more reafon to fufped 
that it was fuperHuoufly inferted by you. Fot the eXpreffion 
hene , is a relative that neceflarily requireth two terms at lead; 
for a thing cannot have relation to its fe l f , nor do we fay, v .  gy. 
red to be e ^ j//y  ) as reR. And becaufe, when we fay, th<*f 
M de^e , which w^y he J<?%* wirh /ewer,
we mean , that that v^hich is to be done , ought to be the fame 
thing , not two different ones; and becaufe the fame thing can  ̂
hot be faid to be done as well as its fe l f ; therefore, the addition 
of the Phrafe <c%%e he#e is fuperHuous ? and a relation , that hath 
but one term onely.

SAGR. UnleReyou will have the fame befal u s, asd idyeR e^ 
day , let us return to our matter in hand; and let $;M?p/ifM*?b^

gin
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gin to produce thofe difficulties that (cem in his opinion, to thwart 
this newdifpofitionof the World.

S i M r L. That diipofition is not new , but very old ; and. that 
you may fee it is fo , confutethic; and his confutations
are theie: "F irA if  the Earth moveth either in itfe lf  about its 
"  own Centre , or in an Excentrick Circle, it is neceAary that that 
"  lame motion be violent ; for it is not its natural motion , for 
" i f  it were, each o f its parts would partake thereof $ but each 
"  o f them inoveth in a right line towards its Centre. It'bcing 
"  therefore violent and pteternatural, it could never be perpetu- 
"  a l : But the order o f the World is perpetual. Therefore,
^ Secondly, all the other moveables that move circularly, feem 
"  to  ̂Aay behind, and to move with more than one motion , the 
"  f  excepted : Whence it would be neceAary that
«  the Earth allb do move with two motions; and if  that Ihould 
"  be ( o , it'would inevitably follow , that mutations fhould be 
"  made in the Fixed Stars, the which none do perceive; nay 
"  without any variation , the fame Stars alwayes rife from towards 
"  the fame places, in the fame places do iet. Thirdly, the mo- 
"  tion o f the parts is the fame with that o f the whole, and natural- 
"  ly tendeth towards the Centre o f the Univerle; and for the fame 
K caufcreA, being arrived thither. He thereupon moves theque- 
^ Aion whether the motion o f the .parts hath .a tendency to the 
"  centre o f the Univcrfe, or to the centre o f the Earth; and conclu- 
"  deth that it goeth by proper inAind to the centre o f the Univcrfe, 
"  and per to that o f  the Earth ; o f  which point we largely
"  difeourfed yeAeiday. He laAly confirmeth the fame with a fourth 
<' argument taken from the experiment o f grave bodies, which fal- 
"  ing from on high,deAend perpendicularly unto the Earthsfurface; 
"  and in the fame manner (hot perpendicularlyupwards,
"  do by the fame lines return perpendicularly down again, though 
"  they were fhot to a very great height. All which arguments necef- 
"  farily prove their motion to be towards the Centre o f the Earth, 
"  which without moving at all waits fo r , and reccivcth them. He 
"  intimateth in the laA place that the AAronomers alledg other 
"  reafons in confirmation of the fame conclufions, 1 mean o f  the 
"  Earths being in the Centre o f the Univerfe, and immoveable; 
"  and inAanceth oncly in one o f them , to wit, that all the f  &<(?- 
^ or appcarancesthatarefeeninthc motions o f the Stars,
"  perfe&ly agree with the poAtion o f the Earth in the Centre; 
^  which would not be fo , were the Earth feated otherwife. 
^ The re A produced by and the other AAronomers, I can
"  give you now if you pleafe , or after you have fpoken what you 
"have to fay in anfwerto thefeof

$ A L v. The arguments which are brought upon this o c c a A o n
O 3 are
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arc o f two kinds: fomchaverefpeAto the accidents TerreRrial, 
without any relation to the Stars 3 and others arc taken from the 

and obfervations o f things CoelcRiak The arguments 
o f y4W/?<7f/earefor the moR part taken from things ncer at hand, 
and he leaveth the others to ; and therefore it is the
beR way, if you like o f it, to examine thefe taken from experi
ments touching the Earth, and then proceed to thole o f the other 
kind. And bccaulc ?;<?/(?;;?)/, Tyrh<?, and the other J^fywMWfrr 
and Philo/l9jpher.f, befides the arguments of by them aRu-
med, confirmed, and made good, do produce certain others; we 
will put them all together, that lo we may not anfwer twice to 
the fame, or the like ob)e&ions. Therefore tSzwpRf^, choofe 
whether you will recite them your felf, or caufe me to cafe you of 
this task, for I am ready to ferye you.

S i M p,L- It is better that you quote them , becaufe, as having 
taken more pains in the Rudy of them, you can produce them with 
more readineRc, and in greater number.

S A L v. All, for the RrongeR reafon, alledge that o f grave bo
dies, which falling downwards R om pn high, move by a right line, 
that is perpendicular to the furface o f the Earth , an argument 
which is held undeniably to prove that the Earth is immoveable : 
for in cafe it fhould have the diurnal motion , a T ow er, Rom the 
top o f which a Rone is let fall, being carried along by the conver* 
Ron o f the Earth, in the time that the Rone (pends in falling,would 
be tranfported many hundred yards EaRward, andfo fardiRant 
Rom the Towers foot would the Rone come to ground. The 
which cffcR they back with another experiment; to w it, by let
ting a bullet of lead fall Rom the round top o f a Ship, that lieth at 
anchor, and obferving the mark it makes whe;e it lights,which they 
Rnd to be neer the * partners o f the M aR ; but if the fame bullet 
be let fall Rom the fame place when the (hip is under fa il, it (hall 
light as far Rom the former place, as the. (hip hath run in the time 
o f the leads defeent; and this for no other reafon, than becaufe 
the natural motion o f the ball being at liberty is by a right line to
wards the centre of the Earth. They fortiRe this argument with 
the experiment o f a proje&ion (hot on high at a very great di- 
Rance , as for example, a bal! fent out o f a Cannon, ereded per
pendicular to the horizon, the which fpendeth fo much time in as
cending and falling, that'in our parallel the Cannon and we both 
fhould be carried by the Earth many miles towards the EaR, fo 
that the ball in its return could never come neer the Peece , but 
would fall as far W eR, as the Earth had run EaR. They againe 
adde a third, and very evident experiment,/ri/Rff, that (booting a 
bullet point blank (or as Gunners fay,neithcr above nor under me
tal) put o f a Cplvcrintowards the EaR , and afterwards another,
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with the fame charge,and at the fame elevation or difport towards 
the WcA, the range towards the WcA fhould be very much grea
ter then the other towards the EaA : for that whil'A the ball goeth 
W eAward,andthePecceis carried along by the Earth EaAward, 
tbe bail wiH fail from the Peece as far diAant as is the aggregate o f 
.the two motions, one made by it felf towards the WeA  ̂ and the 
^other by the Pecce carried about by the Earth towards the EaA ;
^nd on the contrary^ from the range o f the ball (hot EaA ward you 
.are to fubAraR the (pace the Peece moved, being carried* after it..
-Now tuppoA, for example, that the range o f the ball -(not WeA 
were five piPcs, and that the Earth in the tame parallel and in the 
-time of tha Bals ranging fhould remove three milesj,thc Bah in this 
cafe wduld fail eight miles diAant from the Culverin, namely, it$ 
own five We Award, and the Culverins three miles Ea Award : but 
the range of the fhot towards the EaA wou!d be but two miles 
long, for fo much is the remainder , after you have fubAraAed 
Aom the five miles o f the range , the three miles which the Pecce 
had moved towards the fame part. But experience fheweth the 
Ranges to be equal,. therefore the Culverin, an<icohiccpientIy tll&
Earth arc im m oveable. And the Aability o f the Earth is no leiYe 7-;̂
confirmed by two other (hots made North and South ; for they 
would never hit the mark, but the Ranges would be alwayes wide, 
or towards the WeA, by meanes o f the remove the mark would 
make, being carried along with the Earth towards the EaA, whil'A 
the ball is Hyjng. And not onely (hots made by the Meridians, ^  ^ 
but alio thoie aiuled EaA or WeA would prove uncertain; for 
thofc aim'd EaA would be too high, and thoA dife&ed WeA too 
low, although they were fhot point blank, as 1 (aid. For the 
Range of the Baltin both the (hots being made by the Tangent, 
that is, by a line parallel to the Horizon,- and being that in the di
urnal motion, if it be o f the Earth, the Horizon goeth continually 
defending towards the EaA, and rifing from the WcA (therefore 
the Oriental Stars feern to rife, and the Occidental to decline^ fo 
that the Oriental mark would defeend below the aime, and there
upon the fhot would fly too high, and the amending of the WeA- 
ern mark would make the (hot aimed that way range too low ; fo 
that the Peece would never carry true towards any point; and for 
that experience telleth us the contrary, it is requidte to Ay, that 
the Earth is immoveable.

S i M r L. Thefe arc folidteafons, and fuch as I believe no man 
can an Aver.

S A L v. perhaps they are new td you ?
Si MPL.  Really they are; and now f fee with how many ad

mirable experiments Nature is plea Ad to favour us, wherewith to 
afHAus in the knowledge of the Truth. O h ! how exactly one 

^ truth
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truth agreeth with another, and a!i confpire to render each other 
inexpugnable !

SAGR.  What pity it is that Cuns were not tiled in 
age, he would with help o f them have callly battered down ig
norance, and lpoke without hxhtation of thele mundane points.

S A L v. 1 am very glad that the A realons are new unto you, that 
io you may not reft in the opinion o f the part o f
'/f^f,whobelievc, thatif anyone forlakes the DoRrind of ^r/- 
^ t^ ,it isb e c a u (e  they did not underhand or rightly apprehend 
his demon Arations. But you may expeR to hear o f dther Novel
ties, and you lhaH fee the followers of this ncW SyAeme produce a- 
gainAthcmielvcsobiervations, experiences, and reaAnsTof farre 
greater force than thole alledged by and other
oppolers o f the fame conc!ulions,and by this means you (hall come 
to ascertain your (elf that they were not induced through want of 
knowledge or experience to follow that opinion.

SAGR.  it is requiiite that upon this occalion I relate unto you 
lomc accidents that befell me, lb loon as i HrA began to hear {peak 
of thh new doRrine. Being very young, and having Icarcely 6 - 
nilhed m ycourfcof PhHo&phy, which i lefto% as being letupon 
other employments, there chanced to come into theie parts a cer
tain Foreigner o f Rc^pf^, whole name, as I remember, was C&rz- 

a follower o f who in an y%fj;/e;%y
made two or three LcRurcs upon this point, to whom many Hock't 
as Auditors ; but i thinking they went more for the npvclty o f the 
fub jcR than otherwile, did not go to hear him : *for i had conclu
ded with my lelf that that opinion could be no other than a lolemn 
madncHe. And queAioning lome o f thole who had been there, i 
perceived they all made a jeA thereof, exeept one , who told me 
that the buflnelle was not altogether to be laugh't at, and becaule 
this man was reputed by me to be very intelligent and wary, I re
pented that i was not there, and began from that time forward as 
oft as I met with any one of the C<7pcr#/<r4% perlwaHon,to demand 
o f them,if they had been alwayes o f the lame judgment; and o f as 
many as i examined, I found not lo much as one, who told m$ not 
that he had been a long time of the contrary opinion, but to have 
changed it for this, as convinced by the Arength o f the realons pro
ving the lame : and aAerwards queAioning them, one by one, to 
lee whether they were well poQeA o f the realons o f the other Gde; 
I found them all to be very ready and perfeR in them ; io that t 
could not truly lay, that they had took up this opinion out of ig
norance , vanity , or to ihew the acutcnelle o f their wits. On the 
contrary, of as many o f the and P;<?/p#;f%%.f as I
have asked (and out o f curiolity 1 have talked with many) what 
pains they had taken in the Book o f Cppf ?;j-, I found very
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fe\V that had fb much as Aiperfcially peruAd it  ̂ but o f thdfc 
Yvhom, i thought, had underAood the fame , not one; and more
over, I have enquired amongA the followers o f  the Pfripgtefic^ 
DoRrine if ever any o f them had held the contrary opinion, and 
likewile found none that had. Whereupon conAdering that there 
was no man who followed the opinion o f &7pfr;;ic7* r , that had 
not been ArA on the contrary fide, and that was not very well ac
quainted with the reafons o f  andPf#/<?7%y; and, oh the
Contrary, 'that there is not one of the followers o f Ptp/<7;#y that 
hideV erbcenof the judgment of and had left that,
to imbr&ce  ̂this Jof , conAdering, I fay, thefe things, i
began to think, that one, wholcaveth an opinion imbued with 
his milk, and followed by very m any, totakeupanotherowned 
by very few , and denied by all the Schools , and that really 
leemsa very great Paradox , muA needs have been moved, hot 
to fay forced , by more powerful reafons. For this c'aufe, I am 
become very curious to dive , as they fay, into the bottom o f  this 
buAneAc , and account it my great good fortune that I have met 
you two , from whom I may without any trouble , hear all that 
hath been, and, haply, can befaidon  this argument, alluring 
my Rdf that the Arengthofyouf reafons will refolveall fcruples, 
and bring me to a certainty in this fub)e&

S i<M p L. But its poflible your opinion and hopes may bedifap- 
pointed y and that you may find your felveS more at a lhGe in the 
end than you was at Ar A.

S A c R. 1 am very confident that this can in no wife befal 
me.

S i M? L. And why not ? 1 have a manifeA example in my felf, 
that the farther f go , the mote I am confounded.

S A G R. This is a Agn that thofe reafons that hitherto feemed 
concluding unto you , and aAured you in the truth o f your opi
nion begin to change countenance in your mind , and to let you 
by degrees, if not imbrace, at leaA look towards the contrary te^ 
nent; but I, that have been hitherto indifferent, do greatly hope 
to acquire reA and fatisfaRion by our future difeourfes, and you 
will not deny but I may, if  you pleafe but to hear what perfwa- 
deth me to this expeRation.

S i M p L. I will gladty hearken to the fame , and fhould be no 
leAc glad that the like effeR might be wrought in me.
. S A e Favour me therefore with anfwering to what I (hall ask 
you. And ArA, tell me, is not the concluAon, which
we Ack the truth o f, Whether we ought to hold with 
and  ̂ that the Earth oncly abiding without motion in the
Centre o f thcUmverA, theCceleRial bodies all move, orelfe, 
Whether the Starry Sphere and the Sun Aanding Aill in the Centre,

the
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the Earth is without the fame,and owner o f a!! thoie motions that 
in our feeming belong to the Sun and fixed Stars ?

S i M p L. The A are the conclufions which are in difpute.
SAGR^ And thefe two conclufions? are they not offuch a na* 

tnre, that one o f them muA ncceffarUy be true , *and the other 
Rife ?

S i M p t. They arc fo. W e are in a one part of which
mu A o f necefHty be true, and the other untrue? for between Mo* 
tion and ReA, which are contradictories, there cannot be inAanced 
a third, fb as that one cannot fay the Earth moves hot, nor Aands 
Aill; the Sun and Stars do not move, and yet Aand hot Aill. -

S A G R. The Earth, the Sun, and Stars, what things are they in 
nature ? are they petite things not worth our notice, or grand and 
worthy of con fidera tion ?

S i  M p L . They are principal, noble, integral bodies o f  the Uni* 
verfe, moA vaA and conAderable.

S A G R. And Motion? and R eA , what accidents are they in 
Hature ?

Si M p L. So great and principal, that Nature her A lf is defined 
by them.

S A c R. So that moving eternally, and the being wholly immo* 
veable are two conditions very confiderable in Nature, and indi
cate very great diverAty; and especially when aferibed to the 
principal bodies o f the Univerfc, Aom which can enfue none but 
very different events.

S i M p L. Yea doubtleAe. <
S A G R. Now anfwer me to another point. D o you believe that 

in Leg/c^, Rhefhprhr^, the f
and finaHy, in the univerfality ofDilputations there are arguments 
fufHcient to perfwade and demonArate to a perfon the fallacious? 
no leffe then the true conclufions ?

S iM PL. No Sir; rather I am very confident and certain, that 
for the proving o f a true and neceAary concluAon, there are in 
nature not onely one  ̂ but many very powerfull demonAradons : 
and that one may diAufA and handle the fame divers and (undry 
wayes, without ever falling into any abiurdity ? and that the more 
any SophiA would diAurb and muddy it, the more clear would its 
certainty appear: And that on the contrary to m akeafalA  poA* 
tion paffe for true, and to perfwade the belief thereof, there can
not be any thing produced but fallacies, Sophifms, Paralogifmes, 
Equivocations, and DiAourAs vain, inconAAant, and fu!l o f re^
pugnanccs and contradi&ions.

S A G R. Now ;p eternal motion,^Qd eternal reA be fb princi
pal accidents of Nature, and A  difArerit^that there can depend 
pn them only moR different conAquences, and efpecially when



appiycd to the Sun , and to t!ie Earth  ̂ fo vaA and famous bodies 
ot cheUnivcrle ; and it being, moreover, impodible, that one o f 
two concradiAory PropoAtions, (hould not be true , and the other 
falfe ; and that for proof o f the falic one , any thing can be pro
duced but fallacies-; but the true one being perfwadcable by all 
kind of concluding and dcmonArative arguments, why fhould 
you think that he , o f you two , who (hall be A) fortupate as to 
maintain $he true PropoCtion ought not to perfwade me ? You 
muA A!ppo(c me to be o f a Aupid w it, perverle judgtpcUt, dull 
mind and antellcQ, and o f ab lin drcafon , thatKhonld not be 
able to diAinguifh light from darkneAe, jewels from coals, or 
truthfromfalihood.

S i Mp L. I tell you now , and have told you upon other 
occasions, that the beA MaAer to teach us how to dilcern So- 
phifmes , Paralogihnes , and other fallacies, was who
in this particular can never be deceived.

S A G n. YouinGA upon , who cannot (peak- Yet I
tell you, that if were here, he would either yield him- AriHotle^/a
(elf tobepcrfw adedbyus, or refuting our arguments, convince 
US by better o f his own. And you your (e lf, when you heard the , ?r 
experim ents o f the Suns related, did you not acknowlcdg and 
admire them , and confeAe them more concludent. than thofe o f  

? Yet nevertheleAe i  cannot perceive that ,
who hath produced them, examined them, and with cxquiGte 
care fcan'd them, doth confeAe himfelf perfwaded by them ; no 
nor by others of greater force , which he intimated that he was 
about to give us an account of. And ! know not on what grounds 
you (hould cenfure Nature , as one that for many Ages hath 
been lazie , and forgetful to produce fpeculative ipzfi ; and 
that knoweth not how to make more fuch , unleAe they be fuch 
kind o f men as Aavi(hly giving up their judgments to do
underAand with his brain , and retent with his fenfes. But let us 
hcarthe'reAdueof thote reafons which favour his opinion, that 
we may thereupon proceed to (peak to them ; comparing and 
weighing them in the ballance o f impartiality.

S A L v. Before t proceed any farther, !  mu A tell that
in the(e our Difputations, ! perfonate the Coperzzzr^^, and imi
tate him, as i f !  were his Zdny; but what hath been effected in 
my private thoughts by the A arguments which ! Aem to alledg in 
his favour, 1 would not have you to judg by what 1 fay , whil'A 
I am in the heat of a&ing my part iu the Fable ; but after I have 
laid by my difguife , for you may chance to^Apd me different 
from what you (ee me upon the Stage. Now leAts go on.

ffp/cMzy and his followers produce another experiment like to 
that o f theProjeRions, and it is o f things that being Aparated

P f io m g ,^ ,. '
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from the H<irr!t, continue a good fpace o f time in the A ir , Rich 
as arc the Clouds, Birds of Right) and as o f them it cannot be 
laid that they are rapt or tranipartcd by the Earth , having no ad- 
hefion thereto it fccms not poMiblc , that they (hould be able to 
keep pace with the velocity thereof ; nay it (hould rather feem 
to u s , that they all fwiftly move towards the WcR : And if 
being carried about by the Earth , pade our parallel in twenty 
four hours^ which yet is at IcaR dxtecn thoufand miles, how can 
Birds follow (uch a courte or revolution ? Whereas on die con
trary , we fee them By as well towards the EaR , as towards the 
W eR, or any other part, without any fendble difference. More
over, if  when we run a Horie at his (peed , we fee! the air beat 
vehement!y againR our face, what an impetuous biaft ought we 
perpetua!!y to fee! from the EaR , being carried with fo rapid a 
courfe againR the wind ? and yet no Rich efFeR is perceived. Take 
another very ingenious argument inferred from the foHowing ex
periment. The circular motion hath a faculty to extrude and dif- 
ilpatc from its Centre the parts o f  the moving* body, whenfbever 
cither the motion is not very Row , or thole parts are not very 
we!! faRened together ; and therefore, if  <y.g. we fhouldturn 
one of thofe great whee!$ very faff about, wherein one or more 
men walking , crane up very great weights, as the huge madie 
Rone , u(ed by the Callander for preHing o f C!oaths ? or the 
fraighted Barks which being haled on (hore, arc hoiRed out of 
one river into another  ̂ in cafe the parts o f that fame W hee!fo 
fwifdy turn'd round , be not very we!! joyn'd and pin'd together, 
they would all be (battered to pieces , and though many Rones of 
other ponderous lubRances,fhou!d be Very faR bound to its outward 
Rimme 3 yet could they not reRR the impetuodty , which with 
great violence would hurl them every way far from the Wheel, 
and confequently from its Centre. So that if the Earth did move 
with Rich and (o much greater velocity , what gravity, what tena
city o f lime or plaiRer would keep together Stones, Buildings, and 
whole C ities, that they fhould not be toR into the Air by fo pre
cipitous a motion ? And both men and beaRs, which are not fa- 
Rened to the Earth , how could they redR (b great an ?
Whereas, on the other fide, we fee both thele , and far lede re- 
(iRancesof peblcs, fands, leavesreR quietly on the Earth, and 
to return to it in falling , though with a very flow motion. See 
here, the moR potent arguments, taken, to fo (peak?
from things TcrreRrial ; there remain tho(e o f the other kind ? 
namely , fu c h ^  have relation to the appearances o f Heaven) 
which realbus,^) confede the truth , tend more to prove the 
Earth to be in the centre o f the Univerfe, and confequently, to 
deprive it of the annual motion about the fame , alcribed Unto it

by
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by Which arguments , as being o f fomewhat a diffe
rent nature , may be produced, after we have examined the 
Arength o f thcA already propounded.

S A G a. What fay you ? do you think that
isM aAerof, and knowethhowto unfold the ffp/pp/fg# and

arguments ? Or do you think that any f  fr/pjfft/f is c- 
qua!!y vcrAinthe demonArations?

S i M p L. Were it not for the high cAccm, that the paA difeour- 
As have begot in me of the learning o f and o f the a-
cutencAe of , I wou!d by their good leave have gone my
way without Aaying for their aniwers; it ieeming to me a thing 
impoAiblc, that fo palpable experiments fhould be contradiAed; 
and would, without hearing them farther, confirm my A lf in my 
o!d pei) waAon ; for though I (hould be made to fee that it was cr- . 
roneous, its being upheld by fo many probab!e reafonsy would ren
der it excufeablc. And if thefe are faHacieSy what true demonAra- 
tions were ever fo fair ?

SA G R* Yet its good that we hear the refponAons o f tSa/'Z'74?%Fy 
which if they be true, m uAof ncccHity bemoref^ir, and that by 
inAnite degrees ; an J  thoA muA be deformed, yea moA deformed, 
i f  the MctaphyAcal Axiome hold, th a t  true and fair areone and ^
the lame thing; asalio A! A and deformed. Therefore 
let s no longer lo A time. . ^

S A L v. The. Ar A Argument alledged by if f well re
member it, was this. The EartHoannot move circularly, becaufe 
fuch motion would be violent to the fame, and therefore not per
petual : that it is violent, the reafon w as: Becaufe,that had it been 
natural, its parts would Hkewife naturally move round, which is 
impoflible, tor that it is natural for the parts thereof to move with a 
right motion downwards. T o  this my reply is, that I could glad
ly wifh, that had more cleerly expreA him A lf, where he 7%; 4 */^
fa id ; That its parts would likewife move circularly; for this mo- 
ving circularly is to be underAood^two wayes , one is, that every 
particle or atomc Aparated Aom its would move circularly
about its particular centre, describing its fmall Circulets; the other 
is, that the whole Globe moving about its centre in twenty four 
honrs, the parts alfo would turn about the fame centre in four and 
twenty hours. The ArA would be no leAe an impertinency , than 
if one fhould fay, that every part o f the circumference o f a Circle 
ought to be a Circle ; or becauA that the Earth is Spherical, that 
therefore every part thereof be a Globe , for A doth the 
require : e/f rjfn? But if he took it in
the other An A , to wit, that the parts in imitation o f the 
fhould move naturally round the Centre of the whole Globe in 
twenty four hours, Hay, that they do fo ; and it concerns you,
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inRead of , to prove that they do not.
S r M p t. This is proved by /4W/h7f/e in the fame place, when he 

faith, that the natural motion o f the parts is the right motion 
downwards to the centre o f the Univerfe; fo that the circular 
motion cannot naturally agree therewith.

S A L v. But do not you fee, that thofe very wqrds carry in them 
a confutation o f this folution ?

S i M p t,. How ? and where ?
S A L v. Doth not he fay that the circular motion o f the Earth 

would be violent ? and therefore not eternal ? and that this is ab* * 
furd, for that the order o f the W orld is eternal ?

S i M p L. He faith fo.
S A t v. But if  that which is violent cannot be eternal, then by 

converfion, that which cannot be eternal, cannot be natural: but 
the motion o f the Earth downwards cannot be otherwife eternal? 
therefore much lefle can it be natural : nor can any other motion 
be natural to it, fave onely that which is eternal. But if  we make 
the Earth move with a circular motion, this may be eternal to it, 
and to its parts, and therefore natural. '

S i M p L. The right motion is moR natural to the parts of the 
Earth, and is to them eternal; nor (hall it ever happen that they 
move not with a right motion; alwayes provided that the impe* 
diments be removed.

S A L v. You equivocate ; and I will try to free yon
from the equivoke. Tell me , therefore, do you think that a 
Ship which (hould fail from the Strait o f  towards f  4/;*

can eternally move towards that CoaR ? keeping alwayes an 
equal courfe ?

S 1 M p L* No doubtleRe.
S A tv . And why not? i
S r M p r.. Becaufe that Voyage is bounded and terminated be* 

tween the He re Pillars, and the fhore o f the HoZy-ZcntZ; and
the diRance being limited, it is paR in a finite time? unleRe one by 
returning back fhould with a contrary imotion begin the fame Voy- 
age anew ? but this would be an interrupted and no continued 
motion.

SALv. Very true. But the Navigation Rom the Strait o f M** 
ggA*#? r by the f  % Ocean, the MeZ^erb^'j, the Cape
5perdHx,4, and Rom thence by the fame Strait, and then again by 
the J P O c e a n ,  &c. do you believe that it may be perpe
tuated ?

S 1M v It may ; for this being a circumgyration, which re* 
turneth about its felf, with infinite replications, it may be perpetu* 
ated without any interruption.

SALv. A Ship then may in this Voyage continue failing eter
nally* SiMPt-

G. GAUL ̂  US,
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$1 M p 4,. It may, in calc the Ship were incorruptible; but the 

Ship decaying, the Navigation muR of neceRtty comedo ^n bhd. - 
S A L v. But in the Mediterrane,' though the VeRel Wei*eSncor- 

tuptible, yet could (he not fail perpetually towards that
Voyage being determined. Two things thenard required, to the 
end a moveable may without intermidton move perpetually s' the 
one is, that the motion may o f its own nature be indeterminate and 
infinite; the other, tha& 
and eternal.^

S t M p u All this is ncceRary.
$A Lv., Therefore you may iee how o f your own accord yOu 

have CoofcRed it impoRible that any moveable'Ihouid mbve eter
nally in bright line, in regard that right motion, Whether it be up* 
wards, or downwards, is by you your iclf bounded by the circum
ference a^d Centre; fo that if a Moveable , a3 fuppole the Earth 
be eternal, yetforalmuch as the right motion is not o f its owtr na
ture etcrnall, but moR  ̂terminate, it cannot naturally Rut with 
the Earfh. N ay, as wis laid _* yeRerday, himfelf Is
cooRrained to make the Terrestrial Globe ecernaHy immovtdble. 
When again you lay? that the parts o f  the Earth evermore rR&ve 
downwards, all impediments being removed, you egregioiiRy ^qtii- 
voCate ; for then, on the other Rde-they muR be impeded, dontta- 
ried, and forced, if you would have them move ; for , wheR-the^ 
are once fallen to the ground, they muAbe violently throwfi up
wards, that they may a lecond time fa ll; and as to the infp^dt- 
ments, thcleonly hinder its arrival at the centre; but i f  there 
a IFeR, that did paRc thorow and beyond the centre,yet Would not 
a cl6d of Earth paRe beyond it, unleRe inalmuch as being tranf- 
ported by its AMpfiiay, it (hould paRe the fame to return thither a- 
gain, and m the end there to reR. AS therefore to the defending, 
that the motion by a right line doth or can agree naturally neither 
tbthe Earth, nor to any other moveable, whil'A the Univerle re* 
taineth its perfeA order, f  would have you take no further paines i-  
boutit, but (unlcHe you will grant them the circular motion) 
your beR way will be to defend and maintain their immobility.

S r M p t. As to their immoveableneRe, the arguments o f 
and moreover thole alledged by your lelf leem in my opini

on neceRatily to conclude the lame, as y e t ; and I conceive it will 
be a hard matter to refute jthem. ^

S A t v. Come we therefore to the lecond Argument, which was, 
That thole bodies, which we arc aRured do move circularly, have 
more than one motion, unleRe it be the ; and
therefore, if the Earth did move circularly, it ought to have two 
motions; from which alterations would follow in the riling and
letting o f the Fixed Stars: Which cReA is not perceived to cn&e.

There-

the moveable be likewile incorruptible

! I *7
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* TermlnatiBimo.
" By this exprcfH- 
on he every where 
means the prece
ding Dialogue, or
(/ tfr/fgf *. ^
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Therefore,Stc. The moA proper and genuine anfwer to this Alle
gation is contained in the Argument itfe lf; and even 
puts it in our mouths, which it is impoBible, , that you
ihould not have teen.

S i M p L. I neither have (een it, nor do ! yet apprehend it.
SALv* This cannot b e , iure, the thing is fo very plain.
S i n p t. I will with your leave, ca A an eye upon the T?xt.
S A G R. W e will command the Text to be brought forthwith.
S i M p L. I alwayes carry it about with me : See here it is , and 

I know the place perfe&ly well , which is in /i%?. a. T3c C<r/<7, f<*p.
Here it is, Text py. fretere^

/b^^e^eere T//^et7tMr , wwerz, 
prater Sphere;;;; ^M^red^Terr^;^

777̂ 7̂7̂777 , ji<z/e 777 we^jo p ^ t^  jferdfMr , #7̂ ^cr7
5 7 ^Mtê t hce , 7?efe^lirf47# 777777J-

t7̂ 77e j ,  4Cf077<&e?y7(777ej-y:X(7r;i#l jffrcr##7. HocJ7f7eT77 77(777 T/7^-
t#r^er7 , /e%f /eT^per c^&777, %p#6f eft^777 7p/?^y, ^  (?r/7^
t# r , ^  PCC7̂ 77/. [In E n glilh th u s:] Furthermore all that are 
carried with circular motion, feem to " foreflow , and to move 
with more than one motion, except the HrA Sphere; wherefore 
it is neceAary that the Earth move with two motions  ̂ whether 
it be carried about the "m iddle, or placed in the middle. But 
i f  it be fo , there would o f neceffty be alterations and convert* 
onsmade amongA the fixed Stars. But no fuch thing is ieen to 
be done, but the fame Star doth alwayes rile and let in the fame 
place. In all this I find not any falacy , and my thinks the argu* 
ment is very forcible.

S A L v. And this new reading o f the place hath confirmed me 
in the fallacy o f the Sdlogifme , and moreover, difeovered ano* 
therfalHty. Therefore obferve. ThePoHtions, or i f  you will, 
ConcluHons, which endeavours to oppofe, are tw o; one
is that o f thole, who placing the Earth in the midA o f the World, 
do make it move in itfe lf about its own centre. The other is of 
thofp, who conAituting it far from the middle, do make it re* 
volve with a circular motion about the middle o f the Univerfe. 
And both thefe Portions hecon)ointiyimpugnethwith one and 
the fame argument. Now I afHrm that he is out in both the one 
and the other impugnation; and that his error againA the 6rA 
Pofition is an Equivoke or Paralogifme ; and his miAake touch
ing theiccondis a falfeconfequence. Let us begin with theHrA 
Affertion , which conAituteth the Earth in the midA o f the 
W orld, andmaketh it move in it (elf about its own centre; and 
let us confront it with the obje&ion o f faying, All
moveables, that move circularly, feem to * foreflow , and move 
with more, than one By a s , except the Hr A Sphere (that is ;%?? prf-

777#/%
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WMM; therefore the Earth moving about its dwn centre,
being placed in the middle , mud o f nccedity have two byades, 
and foredow. But if this were fo , it would foHoW , that there 
fhould be a Variation in the rifing an d iettin gof the d^ed Stars  ̂
which we do not perceive to be done : Therefore the Earth doth 
not move, Here is the Paralogifme, and to difeover it, I will 
argue with in this manner. Thou laid , oh
that the Earth placed in the middle of the World , canbot move 
in it (elf (1. e. upon itsown%xAr) for then it would beiequidte 
to allow it two byades ; (o that, if  it (hould not be ne&dary to 
allow it more than one Byas onely , thou woulded not then hold 
itimpodilttc for it to move onely with that one; fbr thou would d  
unnecedariiy have confined the impodibility to the plurality o f 
byades, if in cafe it had no more but one , yet it 'cbuld not move 
with that. And becaufe that o f  all the moveables in the World, 
thou makedbut one alone to movt With ofib iblcbyag ; and all 
the red with more than one ; and this lame moveable thou af* 
drmed to be the drd Sphere , namely , that by which all the fix
ed and crratick Stars ieem harmontoufly to move from Eaft to 
W e d , if in cafe the Earth may be that drd Sphere, that by mo
ving with one byas onely, may matte the Stars appear ro move 
from Ead to W ed , thou wilt not deny them it t But he that hf- 
drmeth, that the Earth being plac&Hh the in iddof the W orld, 
moveth about its own Axis , atcribe6 unto It no other motion, 
(ave that by which all tM Stars appeaPtb move from E ad  to W ed; 
and (o it comcth to be that drd Sphere , which thou thy (elf ac
knowledged to move with but one byas onely. It is therqfore ne- 
cedary, oh if  thouwiltbbncludeanything,.thatthou
demondrate , that the Earth being placed in the mid A o f  the 
World , cannot move with fo much as one byas oncly^; or elle, 
that much lede can the drd Sphere have one foie'motion ; for o- 
therwi(e thou doed in thy Very Silldgiltne both Commit the falacy, 
anddeteAic, denying, and at that very time proving the fame 
thing. 1 come now to the fecond Pofition , namely, o f thofe 
who placing the Earth far from the midd o f the Univerfc , make 
it moveable about the lame ; that is, make it a Planet and erra- 
tick Star ; againd which the argument is dire61cd , and as to 
farm is concludent, but faileth in matter. For it being granted, 
that the Earth doth in that manner move , and that with two by* 
ades, yet doth it not neteRariiy follow that though it were lb, 
it (hould make alterations in the ridngs and lettings o f the Axed 
Stars, as I (hall in its proper place declare. And here I could 
gladly excufc ; rather I could highly applaud him for ha-
ving light upon the mod fubtil argument that could be produced 
againd the Cpper/f/rj?? RR  ̂ if  the obje&ion be inge

nious^
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nious , and to outward appearance moR powerful , you may fee 
how much more acute and ingenious thefolution m uAbe, anJ 
not to be found by a wit leffe piercing than that o f C<7pfr#/f%;i 
and again from the difficulty in underAanding it , you may argue 
the fo much greater difficulty in finding it. But let us for the pre- 
fent fufpend our anfwer, which you fhall underffand in due time 
and place , after we have repeated the objccfion o f an^
that in his favour, much ffrengthened. Now paffe we tov^rr 

third Argument, touching which we need give no farther 
reply , it having been (ufHciently anfwered betwixt the dilcourfes 
o f  yefferday and to day : In as much as he urgeth , that the mo* 
tion of grave bodies is naturally by a right line to the centre; and 
then enquireth, whether to the centre o f the Earth , or to that 
o f the Univerfe, and concludeth that they tend naturally to the 
centre o f the Univerfe , but accidentally to that o f the Earth. 
Therefore we <may proceed to the fourth , upon which its requiRtc 
that we Ray fome tim e, by reafon it is founded upon that expe
riment , from whence the greater part of the remaining argu- 
ments derive all their Rrength. faith therefore ,* that it is
a moA convincing argument o f the Earths immobility, to fee 
that proje&ions thrown or (hot upright, return perpendicularly 
by the fame line unto the fame place from whence they were fhoc 
or thrown. And this holdeth true, although the motion be o f a 
very great height ; which could never come to paffe , did the 
Earth move : for in the time that the pro)e&ed body is moving 
upwards and downwards in a Rate o f feparation from the Earth? 
the place from whence the motion of the proje&ion began, would 
be paA , by means of the Earths revolution, a great wav to* 
wards the EaR , and look how great that fpace w as, fo far from 
that place would the proje&ed body in its defeent come to the 
ground. So that hither may be referred the argument taken from 
a bullet fhot from a Canon dire&ly upwards ? as alfo that other 
ufed by andf;o/(?;%y , of the grave bodies that falling
from on high, are obferved to defeend by a direR and perpendicu
lar line to the furfacc o f the Earth. Now that I may begin to untie 
thefe knots, I demand o f 6/wpRc/^r that in cafe one (hould deny 
to Pf(?A7#?y and that weights in falling freely from oP
high , defeend by a right and perpendicular line , that is, direRly 
to the centre , what means he would ufe to prove it ?

S i M p L. The means o f the fenfes ; the which affureth us, that 
that Tower or other altitude, is upright and perpendicular , an^ 
fheweth us that that Rone, or other grave body, doth fide along 
the W aif, without inclining a hairs breadth to one fide or ano
ther , and light at the foot thereof juR under the place from whence , 
it was let fall.

S A L v*
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5  A L v. But if it fhould happen that the TerreRria! Globe did 
move round, and confequently carry the Tower alfo along with 
it, and that the Rone did then alfo grate and Hide along the Rde o f 
the Tower, what muR its motion be then ?

SiMrL.  In this calc we may rather fay its motions : for it 
would have one wherewith to defcend from the top o f the Tower 
to the bottom, and fhould neceRarily have another to follow the 
courfe o f the laid Tower-

S A L v. So that its motion Ihould be compounded o f two, to 
wit, o f that wherewith it meafurcth the Tower, and o f that o- 
ther wherewith itfolloweththe lame : From which compoCtion 
would follow, that the Rone would no longer defcribe that Rmple 
right and perpendicular line, but one tranfvcrfe, and perhaps not 
Rreight.
 ̂ S i M p L. I can lay nothing o f its non-re&itude, but this I know 
very well, that it would o f necelHty be tranfverfe, and different 
from the other dire&ly perpendicular, which it doth defcribe, the 
Earth Randing Rill.

S A L V. You lec^hen, that upon the mecr obferving the falling 
Rone to glide aloi^g the Tower, you cannot certainly affirm that 
it delcribcthalincwhichis Rreight and perpendicular, unlefsyou 
RrR (uppofe that the Earth Randeth Rill.

SiMP L. True ; for if the Earthfhouldmove, the Rones mo
tion would be tranfvcrfe, and not perpendicular.

S A L v. Behold then the Paralogifm o f ^ r ^ t / e  and ffo/ppiey 
to be evident and manifeR, arid difeovered by you your feU Anffotle ^  
wherein that is fuppofed for known) which is intended to be de- ^
monffrated.

S i M p L. How can that be ? T o  me it appeareth that the 9*^ "** 
Syllogitm is rightly demonRrated without

S A L v. You fhall fee how it i s ; anfwer me a little. Doth he 
not lay down the conclufion as unknown ?

S r M p L. Unknown ; why otherwife the demonRrating it would 
be (uperHuous.

S A L v. But the middle term, ought not that to be known ?
S i M p L. Its ncceffary that it fhould; for otherwife it would be 

a proving /g/wfM?/; per ig/MtM#?.
S A L v. Our conclufion which is to be proved, and which is UR* 

known, is it not the Rability o f the Earth ?
S i M p L. It is the fame.

 ̂ S A L v. The middle term, which ought to be known,is it not the 
Areight and perpendicular defeent o f the Rone ? 

blMpL.  Itisfb.
S A L v. But was it not juR now concluded? that we can have 

no certain knowledg whether that fame (hall bedireR and perpen-
dicular^
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dicular,unleA we St A know that the Earth Hands Aill ? Therefore 
in your Syllogifm the certainty o f the middle term is affumed 
from the uncertainty o f che concluSon. You may fee then, what 
and how great the Paralogifmis.

S A G R. I would, in favour o f defend if it
were pofllble, or at leaA better fatisSe my fe!f concerning the 
Arength o f your illation. You fay, that the feeing the Hone rake 
along the Tower, is not fufficient to affure us, that its motion is 
perpendicular (which is the middle term o f the Syllogifm) unlefs 
it be prefuppofed, that the Earth Aandcth Hill, which is the com 
clufion to be proved : For that if the Tower did move together 
with the Earth, and the Hone did Hide along the fame, the motion 
o f the Aone would be tranfverfe, and not perpendicular. But 1 
fhall anfwer, that fhould the Tower move, it would be impoffible 
that the Aone fhould fall gliding along the fide o f i t ; and there* 
fore from its falling in that manner the Aability o f the Earth is in* 
ferred.

S i M p t. It is f o ; for i f  you would have the Aone in defeend* 
ing to grate upon the Tow er, though it were carried round by 
the Earth, you muA allow the Aone two natural motions, to wit, 
the Araight motion tpwards the Centre, and the circular about 
the Centre, the which is impoffible.

SiALV. defenfe then confiAeth in theimpoflibilitie,
or at lea A in his eAeeming it an impoffibility, that the Aone fhould 
move with a motion mixt o f right and circular : for if he did 
not hold it impoSible that the Aone could move to the Centre, 
and about the Centre at once, hemuAhaveunderAood, that it 
might come to pafs that the cadent Aone might in its defeent, race 
the Tower* as well when it moved as when it Aood A ill; and com 
fequcntly he mu A have perceived, that from this grating nothing 
could be inferred touching the mobility or immobility o f  the 
Earth. But this doth not any way excufe yfr/An/e; afwHl be* 
caufe he ought to have expreA it, i f  he had had fuch a conceit, it 
being fo material a part o f  his Argument; as alfo becaufe it can 
neither be laid that fuch an eRe& is impoffible, nor that 
did eAcem it fo. The SrA cannot be affirmed, for that by and 
by I fhall (hew that it is not onely poSible, but neceffary : nof 
mud) !ets can the fecond be averred, for that himfetf
granteth Arc to move naturally upwards in a right line, and to 

^  move about with the diurnal motion, imparted by Heaven to the
Am;'4;  whole Element o f Fire, and the greater part o f the Air : I f  there*

fore he held it not impofHble to mix the right motion upwards? 
with the circular communicated to the Fire and Air from the com 
cave o f the Moon, much lefs ought he to account impoSible the 
mixture o f the right motion downwards o f the Aone? with the

circular
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circular which we prcfuppofe natural to the whole TerreRrial 
Globe, o f which the Rone is a part.

Sij% p L. I iec no fuch thing : for if the element of Fire re
volve round together with the Air, it is a very eaRe, yea a neceRary 
thing, that a (park o f Rre which from the Earth mounts upwards, 
in paging thorow the moving air, (hould receive the lame motion, 
being a body fo thin, light, and eaRe to be moved : but that a 
very heavy Rone, or a Canon bullet, that delcendcth from on 
high, and that is at liberty to move whither it wi!!, fhouldduRep 
it ie lf  to be ti'anfported either by the air or any other thing, is? 
altogether incredible. BeRdes that, we have the Experiment, 
which is to ^oper to our purpofe- oi the Rone let fall from the 
found top of the MaR o f a (hip, which when the (hip lyeth Ri!!, 
fallechat the-Partncr&of the MaR , but when the (hip iaileth, fall4 
fo far diRant from that place, by how far the (hip in the time of 
the Rones fatting had run forward; which wiH not be a few fa
thoms, when the (hips courfe is fwift.

SA L v. Tlterc is a great diiparity between the cafe o f the Ship 
and that o f the Earth, if  the Tcpreftrial Globe be fuppoted to have 
a diurnal motion. Fo? ^  ^   ̂ thing very manifeR, that die mo- 
tion o f the Ship, as it is not natural to it, fo the motion o f all tho(b 
things that arc in it is accidental, whence it is no wonder that the 
Rone which was retained in the round top, being left at liberty, 
defeendeth downwards without any obligation to follow the mo
tion of the Ship. But the diurnal converRoa is aferibed to the 
TerreRrial Globe for its proper and natural motion, and conse
quently, ic is fo to all the parts o f the faid G lobe; andyas being 
mrprefs'd by nature, is indelible in them; and therefore that Rone 
that is on the top o f the Tower hath an intrinRck inclination o f  
revolving about the Centre o f its /Thu/e in twenty four hours, ami 
fhiyfame natural inRin& it exercifeth eternally, be it placed in any 
Rate whatsoever. And to be aRured o f the truth o f  this, yon 
have no more to do but to alter an antiquated impreRion made 
in your mind ; and to fay, Like as in that i hitherto holding it to 
b e  the property of the TerreRrial Globe to reR immoveable about 
its Centre, did never doubt or queRion but that all whatfoever 
particles thereof do alfo naturally remain in the fame Rate o f reR : 
So it is rea(bn, in cafe the TerreRrial Globe did move round by 
natural inRin& in twenty four hours, that the intrinRck and natu
ral inclination o f all its parts fhould alfo be, not to Rand Rill, but 
to follow the fame revolution. And thus without running into 
any inconvenience, one may conclude, that in regard the motion 
conferred by the force of * Oars on the Ship, and by it on all the 
things that are contained within her, is not natural but forreign, it 
^ very reatbnablc that that Rone, it being feparated from the Riip,

( L 2 do
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do reduce its (elf to its natural di(po(ure? and return to exercife 
its pure Ample inRinR given it by nature. T o  this I add, that 
it's necedary, that at lead that part o f the Air which is beneath the 
greater heights o f mountains, (hould be tranfported and carried 
round by the roughnefs o f the Earths furfacc; or that, as being 
mixt with many Vapours? and terrene Exhalations? i tdon^*  
turally follow the diurnal motion , which occurreth not in the 
Air about the (hip rowed by Oars : So that your arguing 
from the (hip to the Tower hath not -the force of an iHation? 
becaufe that Rone which falls from the round top o f the Mad, 
entcreth into a , which is unconcerned in the motion
o f the (hip : but that which departeth from the top of the Tower, 
finds a ;;;e;//M;#that hath a motion in common with the whole T er 
reRrial Globe ; (o that without being hindred, rather being adiAed 
by the motion of the air, it may follow the univerfal courfe o f  the 
Earth..

S i M p L. I cannot conceive that the air can imprint in a very 
great done, or in a gro(s Globe o f W ood or Ball o f Lead, as 
iuppofe o f two hundied weight, the motion wherewith its (elf is 
moved, and which it doth perhaps communicate to feathers, (now, 
and other very light things: nay? 1 fee that a weight o f  that na* 
ture, being expofed to any the mo A impetuous wind? is not there* 
by removed an inch from its place ? now condder with your (elf 
whether the air will carry it along therewith.

S A L v. There i%great difference between your experiment and 
our cafe. You introduce the wind blowing againR that Rone, 
fnppofed in a Rate o f reA, and we expofe to the air, which already 
moveth, the Rone which doth alfo move with the fame velocity ? 
(o that the air is not to conferr a new motion upon it, but onely 
to maintain, or to (peak better, not to hinder the motion already 
acquired : you would drive the Rone with aRrange and preter 
natural motion, and we dedre to con(erve it in its natural, if 
you would produce a more pertinent experiment, you (hould (ay, 
that it is obferved, if not with the eye. of the forehead, yet with 
that of the mind, what would evene, if an eagle that is carried by 
the courfe o f  the wind? (hould let a Rone fall Rom its talons? 
which, in regard that at its being let go, it went along with the 
wind, and after it was let fall it entered into a that mo*
ved with equal velocity, I am very confident that it would not be 
(een to defeend in its fall perpendicularly, but that following the 
courfe o f  the wind, and adding thereto that o f its particular gra* 
vity, it would move with a tran(ver(e motion.

S i "  ^ . But it would ArA be known how (uch an experiment 
may be made ? and then one might )udg according to the event* 
In the mean time the cffc& o f the (hip doth hithento incline to R* 
your our opinion. S A r v.
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S A L v. Well Aid you /?z;hfrfp, ior perhaps it may anon change 

countenance. And that i may no longer hold you in (u(penA, 
tell me, do you really believe, that the Experiment o f
the (hip fquares lo very well with our purpoA, as that it ought to 
be believed, that that which we lee happen in it, ought alio to 
evene in the TcrrcAria! Globe ?

SiMPL. As yet i am o f that opinion; and though you have 
alledged (ome (mall difparities, I do not think them o f fo great 
moment, as that they (hould make me change my judgment.

SALv.  I rather dedre that you would continue therein, and 
hold for certain, that the effe& o f the Earth would exa&ly an Aver 
that of the (hip : provided, that when it (hall appear prejudicial to 
your cauA, you would not be humorous and alter your thoughts. 
You may haply fay, Forafmuch as when the (hip Aands Aill, the 
Aonc falls at the foot o f the MaA, and when (he is under fail, it 
lights far from thence, that therefore by converdon, from the Aones 
falling at the foot is argued the (hips Aanding Aill, and from its 
falling far from thence is argued her moving; and becauA that 
which occurreth to the (hip? ought hkewife to befall the Earth : 
that therefore Aom the falling o f the Aone at the foot o f  the Tow 
er is neceRarily inferred the immobility of the TerreArial Globe, 
fs not this your argumentation ? . *

SiMPL. It is;  and reduced into that concifenefs, as that it is 
become moA eade to be apprehended.

SALv.  Now tell m e; if  the Aone let fall Aom the Round- 
top , when the (hip is in a fwift courA, (hould fall exa&ly in 
the fame place o f  the (hip, in which it falleth when the (hip is at 
anchor, what fcrvice would theA experiments do you, in order to 
the afeertaining whether the veAel doth Aand Aill or move ?

SiMPL. JuA none : Like as, for exemple, Aom the beating o f  
the pul A one cannot know whether a perlon be a(leep or awake, 
feeing that the pul A beateth after the fame manner in (leeping as 
in waking.

SALv.  Very well. Have you ever tryed the experiment o f  the 
Ship?

SiMPL.  I have not; but yet I believe that thoA Authors 
which alledg the A me, have accurately obArved i t ; befides that 
the cauA o f the difparity is A  maniAAly known3 that it admits 
o f no queAion.

SALv.  That it is podiblc that thoA Authors inAanceinit, 
without having made tryal o f it, you your Alf are a good teiti- 
mony, that without having examined it, alledg it as certain, and in 
a credulous way remit it to their authority ; as it is now not onely 
podible, but very probable that they likewiA d id ; I mean, did 
remit the lame to their PredeceRors, without ever arriving at one



^hat had made the experiment : for whoever (hall examine the 
fame, fhall find the event fucceed quite contrary to what hath 
been written of it : that is, he fhall fee the Rone fail at ail times 
in the fame place o f the Ship, whether it Rand RiH, or move with 
any whatsoever velocity. So that the fame holding true in the 

f-f Earth, as in the Ship, one cannot from the Rones falling perpen- 
dicularjy at the foot of the Tower, conclude any thing touching 

^ t h e  motion or reR o f the Earth.
mpvfw  ̂  ̂ ' S i M p t . i f  you fhould refer me to any other means than to 

experience, i verily believe our Difputations would not come to 
an end in haRe ̂  for this feemeth to me a thing fo remote from all 
humane reafbn, as that it leaveth not the leaR place for credulity 
or probability. <

S 4 L v. And yet it hath left place in me for both. *
SiMPL.  How i$ this? You havd notmade an hundred, no nor 

one proof thereof, and do you (o confidently afHrmit for true? 
i for my part will return to my incredulity, and to the confidence 
I had that the Experiment hath been tried, by the principal Au* 
thors who made ufe ^hereof^ andi that theieyentfucceedcdasthey 
afHrm., ^ ,

S A h v. i am affured that the eRe& will ehfue as i tell you; for fb 
it is neceflary that it fhould : and I farther add,that you know your 
(elf that it cannot fa,ll out othetwife, however you feign or feem to 
feign that you know it not. K&; I am fb good at taming o f wits, 
that f will make you cpnfefs th&fame whether you will or no  ̂ But 

Rands very ,mute, andi yet, if LmiRake not, I (aw him 
make offer to (peak fbmewhat.

S A o j. i had, ̂ .in ten t tof^y Rxnething, but to tell you true, f  
know not w h ^R  W s^for the^urib^y that you have moved in me, 
j?y promifing that you wouMLjfbrce to difeover the.
knowledg which he would conceai from us,*hath made me to de- 
pofe all other thoughts : therefore! pray you to make good your 
vaunt.

S ^ n v. Provided[ithat do confent to reply to  what f
fhall ask him? I will not fail to do it.

S i M p L- f will anlwer whâ t Iknow, afBircd that I fhall not be 
much put to it^ for that o f  thofe things which i  hold to befalfb, 
f  think nothing can be ka&wn, iu regard that Science refpeSeth 
truths and not fal(hoods.

S A t  v. f defire not that you fhould fay or reply, that you know 
any thing, fave that which you moRaffuredly know. Therefore 
tell me y f f  you had here a flat iuperficiesas polite as a Looking" 
glafs, and of a fubRance as hard as Reel, and that it were not pa^ 
rakl to the Horizon, but fomewhat inclining, and that upon i* 
you did put; a Ball pcrfeRly fpherical, an dof a. fubRance grave and
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hard, a: fuppofe o f bmA ; what think you it would do being let 
go ? do not you believe ^as for my parr I do) that it would lie
Aill?

S i M p L. I f  that (uperhcics were inclining ?
$Ai.v.  Yes; fbrlolhavealreadyfuppoted. '
S i M p L. I cannot conceive how it (hould he AHI : nay, I am 

conhden^that it would move towards the declivity with much pro- 
penfaefs- . ^

3  A L v. T^kp good heed what you &y, for I am
conhdent that it would lie Rill in what ever place you fhould lay
it- *
 ̂ S i M p i,. Sp long as you make u(e o f fuch fuppohtions,

} (hall ceale to wonder i f  you infefr moA abfurd con- 
c^uhons^

$ A L y. At? you adured? then, that it would freely move to
wards the declivity ?

S i M p t. Who doubts it ? a .
 ̂ S A L v. And this you verily believe, not becaule I told you (a,
(for I endeavoured to perfwade you to think the contrary) but o f  

your &I6  and upon your natural judgment.
S i n p N o w  t fee what you wbuid be a t ; you fpoke not this 
reaiiy Relieving the fame; but io  try me, and to wreA matter 

put of,my owp mouth wherewithto condemn me. . ^
S A L v. You are in the right: And how long would that Ball

move, and with what velocity ? But take notice that 1 inAanced 
in a Ball exa&ly round) and a plain exquifitely polifhed, that? all 
external and accidental impediments might be taken away. And 
lo would 1 have you remove all obAru&ions canfed by the Airs re- 
HApncefp, djyifton, aqd all other cafual obstacles, i f  ady other 
there can be. '

S t M p c- I very well utiderAand your meaning, and as'to yont 
demand, 1 anfwer, that the Ball would continue to move in

if the inclination o f the plain fhould fo iong laA, and con
tinually with an accelerating motion; for luch is the nature o f  
ponderous moveables, that vfrer gcgMirgMt tKwdo : and the greats 
er the declivity was, the greater the velocity would be.

S A L v. But i f  one fhould require that that Ball fhould move 
upwards on that fame fuperheies, do you believe that it would 
fodo ?

Sim? L. Not fpontaneoufly; but being drawn,or violently 
thrown, it may. i

S A L v. And in cafe it were thruA forward by the impreflion o f 
feme violent from without, what and how great would
its motion be ^

S t M f t- The motion would go continually decreafing and re-
- tarding,
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tarding? as being contrary to nature ; and wou!d be longer or 
fhorter, according to the greater or lefs impulfe? and according to 
the greater or lefs acclivity.

8 A L v. It feems, then, that hitherto you have explained to me 
the accidents o f a moveable upon two different Planes; and that 
in the inclining plane? the grave moveable doth fpontaneoudy de* 
fccnd?andgoeth continually accelerating, and that to retain it in 
re A, force mu A be ufed therein : but that on the afeending plane? 
there is required a force to thruA it forward? and alfo to Aay it in 
reA,and that the motion imprefled gocth continually diminifhing? 
till that in the end it cometh to nothing. You fay yet farther) 
that in both the one and the other cafe, there do arile differences 
from the planes having a greater or lels declivity or acclivity; & 
that the greater inclination is attended with the greater velocity ? 
and contrariwife, upon the afeending plane, the fame-moVeable 
thrown with the fame force, moveth a greater diAance, by hoW 
much the elevation is lefs. Now tell me, what would befall the 
fame moveable upon a fuperAcies that had neither acclivity not 
declivity ?

S i M p L. Here you muAgive me a little time to conAder o f an 
anfwer. There being no declivity, there can be no natural inch* 
nation to motion : and there being no acclivity, there can be ho 
refiAance to being moved; ibjthat there would arife an indiffe* 
rence between propenAon and reAAance of motion s therefore? 
methinks it ought naturally to Aand Aill. But I had forgot my 
felf ; it was but even now that .SdgrfdiRr gave me to underAand 
that it would fo do.

S Â L v, Sq I think? provided one did lay it down gently : but 
ifitjrad an  wpfM^given A towards any part, what would Rd* 
low?

Si^MP. There would follow, that it fhould move towards that 
par6  - t

S^ L v . But with what kind o f motion? with the continually 
accelerated, as in declining planes? or with the fuccefAvely re* 
yarded? as in thofc afeending. '

S i M p. I cannot tell how to difeover any caufe o f acceleratibn, 
or retardation, there being no declivity or acclivity.

SALV. Well : but i f  there be no caufe o f retardation? much 
lefs ought there to be any caufe o f reA. How long therefore 
would you have the moveable to move ?

S t M p. As long as that fuperAcies, neither inclined nor deck*
nedthalllaA.

S A L v. Therefore if  fuch a (pace were interminate? the motion 
upon the fame would Hkewifc have no termination, that is? would 
be perpetual.

G. G  A L I L R U S ,
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S i M p. I th in k lo  , i f  lb  be the m o vea b le  b e  o f  a m a tter 
durable.

SA L v. T h a t  hath been  alread y fu p p o le d  , w h en  it  w as (a id , 

that at! exte rn al and accid en tal im pedim en ts w ere  rem o ved  , an d  

the b rittlen ed e o f  the m o vea b le  in this our ca fe  , is one o f  th o le  

im pedim ents accid en tal. T e l l  m e n ow  , w h a t d o  y o u  th in k is th e  

cau ie  that that lam e B all m oveth  fp o n ta n co u d y  u p o n  th e  in c lin in g  

p lan e, and n o t w ith o u t vio len ce  up on  the c re & cd  ?

S i M p. B e ca u ie  the in clin a tio n  o f  grav e  bo d ies is to  m o ve  to* 

w ards the centre o f  the E arth  , and o n e ly  by  v io len ce  upw ards to 

w ards the circum feren ce , and  the in c lin in g  fuperR cies is th at 

w hich acquireth  v ic in ity  to  th e  cen tre  , and the a fe en d in g  o n e , 

rem otcncR e.

S A L v. T h e re fo re  a fu p c rR c ie s , w h ich  fh o u ld  b e  n eith er d e 

clin in g nor afeen din g , o u g h t in a ll its  parts to  b e  e q u a lly  di- 

Rant fro m  the centre. B u t is there any Rich fuperR cics in the 

W o r ld  ?

S i  M p. T h e re  is no w a n t th e re o f : Such is o u r  T erreR ria^  
G lo b e  , i f  it  w ere more even , and not as it is rough and m o n tai- 
n o u s ) bur y o u  have chat o f the W a t e r , at fu ch  tim e as it  is calm
and R ill. . :
.  S A L v. T h e n  a fhip w h ich  m o ve th  in a calm  at Sea ,  is o n e o f  

thole m o v e a b le s , w h ich  run a lo n fgb n e  o f  th o fe  fuperRcies th a t 

are neither declin in g  n o r a lcen d in g  , and therefore d ifp o fe d , in  

ca le  a llo b R a c le s  exte rn al and a cc id en ta l w ere  re m o v e d , to  m ove 

w ith  the im pulfe  o n c e  im p arted  in c e R a n tly a n d  u n ifo rm ly .

S i M p L. I t  fhould feem  to  b e  fo.

S A L v. A n d  th a t R o n e  w hich  is o n  the ro u n d  to p  , d o th  n o t  it  

m o v e , as b e in g  to g e th er w ith  the fhip carried  a b o u t b y  the cir
cum ference o f  a C ir c le  a b o u t the C e n t r e ; and th e re fo re  con se

quently  b y  a m otion  in  it  in d elib le  , i f  a ll exte rn  o b R acles b e  

rem oved ? A n d  is n o t this m o tio n  as fw ift  as th at o f  the fhip.

S i M r L. H ith erto  all is w e ll. B u t w h a t fo llo w e th  ?

S A L v. T h e n  in g o o d  tim e r e c a n t , !  p ray  y o u , th a t yo u r la A  

co n clu fio n   ̂ i f  y o u  are fatisB ed  w ith  the tru th  o f  a ll the p re 

mises.

S i M P L .  B y  m y laR  c o n c lu f io n , y o u  m e a n , T h a t  th at fam e 

R one m o vin g w ith  a m o tio n  in d elib ly  im preR ed upon i t ,  is n o t  to  

leave  , nay ia th er is to  fo l lo w  the fhip , and  in the end to  lig h t  in 

the le l f  fam e p la c e , w h ere  it  faH eth w h en  the fhip ly e th  R i l l ; a n d  

fo  1 a lio  gran t it w o u ld  d o  , in cale  th ere  w ere n o  o u tw a rd  im pe

dim ents that m igh t d iR u rb  the R o n es m otion  , a fte r  its b e in g  le t  

go  , the w hich  im pedim ents are t w o , the o n e is the m o veab les 

in ab ility  to  break throu gh the air w ith  its m eer o n elv  , it

bein g  deprived o f  th at o f  the R r e n g th o f  Oars , o f w h ich  it  h a d  
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been partaker, as part of the (hip , at the time that it was upon 
the MaR ; the other is the new motion o f defeent, which al(o 
muR needs be an hinderance of that other progreRive motion.

S A L v. As to the impediment o f the Air , I do hot deny it 
yom  and if the thing fatting were a tight matter, as a feather, 
or a lock of wool, the retardation would be very great, but in 
an heavy Rone is very exceeding (mall. And you your (elf but 
even now did fay , that the force of the moR impetuous wind 
(ufHceth not to Rir a great Rone from its place i now do but con- 
Rder what the calmer air is able to d o , being encountred by a 
Rone no more fwift than the whole (hip. NevertheleRe, as I faid 
before , td o  allow you this fmalleReR, that may depend upon 
Rtch an impediment ; like as 1 know, that you will grant tome) 
that i f  the air fhould move with the fame velocity that the (hip 
and Rone hath , then the impediment would be nothing at all. 
As to the other o f the additional motion downwards ; in the RrR 
placeitism anifeR, that thcle two, I mean the circular, about 
the centre 3 and the Rreight, towards the centre, are not contra* 
ries, or deRruRive to one another, or incompatible. Becaufe that 
as to the moveable , it hath no repugnance at all to fuch motions, 
for you your felf have already confeR the repugnance to be a* 
gainR the motion which removeth from the centre, and the inch* 
nation to be towards the motion which approacheth to the centre. 
Whence it doth o f neccRity follow , that the moveable hath nei* 
ther repugnance, norpropenRontothe motion which neither ap* 
proacheth , nor goeth from the c ent r enor  confequently is there 
any caufe for the diminifhing in it the faculty impreRed. And for* 
aimuch as the moving caufe is not one alone , which it hath at* 
tained by the new operation of retardation; but that they are 
tw o, diRinR Rom each other, o f which, the gravity attends om 
ly to the drawing of the moveable towards the centre, and the 
vertuc imprefs't to the conduRing it about the centre , there re* 
maineth no occaRon of impediment.

S i M r L. Your argumentation , to give you your due , is very 
probable ; but in reality it is invelloped with certain intricacies 
that are not eaRe to be extricated. You have all along built upon 
3 fuppoRtion, which the f  fripetetif ̂  Schools will not eaRly grant 
you , as being direRly contrary to , and it is to take for
known and manifeR, That the pro)eR feparated from the projb 
cient, continueth the motion by ywpre^^ on it by the
laid proficient y which c/ertae is a thing as much detf"
Red in Ferzpj^yr^ Philofophy , as the paRage o f any accident 
from one fubfeR into another. Which doRrine doth hold , as t 
believe it is well known unto you , that the profeR is carried bf 
the which in our cafe happeneth to be the Air. Ano

there*
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therefore if that Rone !et fa!! from the round top , ought to fol
low the motion o f the (hip, that eRe& (hould'be aferibed to the 
Air,  and not to the vertue impreRed. But you pre(uppo(ethat 
the Air doth not follow the motion o f the (hip, but is tranquil.
Moreover, he that letteth it fait , is not to throw i t , or to give 
it /MipctMf with his arm, but ought barely to open his hand and let 
it go ; and by this means, the Rone , neither through the vertue 
impreRed by the proficient , nor through the help o f the Air,
(hatl be able to follow the fhips motion, and therefore (hall be 
left behind.

S A t v. I think then that you would (ay , that i f  the Rone be 
not thrown by the arm o f that perfon , it i? no longer a pro- 
fe&ion.

SiMPL.  It cannot be properly called amotionofprofe&ion.
S A L v. So then that which (peaks o f the motion, the

moveable, and the mover o f the profe&s, hath nothing to do 
with the buRneRe in hand ; and if it concern notour purpofe, 
why do yon alledg the (ame ?

S ! M p. 1 produce it on the oceafion o f chat impreHed vertue? 
named and introduced by you , which having no being in the 
World , can be o f HO force ? for MOM-eaftM#? MK%<* opemteo- 

; and therefore not onely o f profe&ed , but o f all other pre
ternatural motions, the moving caufc ought to be aferibed to the 

, o f which there hath been no due conRderation had ; 
and therefore all that hath been (aid Hitherto is to no purpofe.

S A t v. Go to now , in good time. But tel! me , feeing that 
your inRance is wholly grounded upon the nullity o f the vertue 
impreRed , i f f  (halt demonRrate to you, that the Mtedn*#* hath 
nothing to do in the continuation o f profe&s, after they arc fe- 
patated from the proficient , will you admit o f the impreRed ver
tue , or will you make another attempt to overthtow it ?

$ i & p. The operation o f the weaRx** being removed, I (ee not 
how one can have recourfe to any thing el(e favc the faculty im
preRed by the mover.

SAL v .  It would be well, for the removing, as much as is 
poRible , the occaRons o f multiplying contentions , that you 
Would explain with as much diRin&ncRe as may b e , what is that 
operation of the in continuing the motion o f the profe&

Sr M p. The proficient hath the Rone m his hand, and with ^  ^  w;#** 
force and violence throws his arm , with which fa&ation the 
Roue doth not move (o much as the circumambient Air ; (o that 
when the Rone at its being forfaken by the hand , Rndeth it fe!f 
in the A ir, which at the fame time moveth with impetouRty , it 
is thereby born away ; for, if the air did not operate  ̂ the ffonc 
Would fall at the foot o f the proficient or thrower.

R  9
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' 3*
S A L v. And was you fo credu!ous, as to fufTcr your fctf to be 

perfwaded to believe thefe fopperies , fo long as you had your 
icnfes about you to confute them , and to underAand the 
truth thereof ? Therefore tell m e, that great Aone, and that 
Canon bullet, which but onely laid upon a tab ic , did continue 
immoveable againA the moA impetuous winds, according as you a 
little before didafHrm ? if  it had been a bail o f cork or other light 
AuAe, think you that the wind would have removed it from its 
place ?

SlMp.  Yes, and 1 am aAured that it would have blown it 
quite away , and with fo much more velocity , by how much the 
matter was lighter , for upon this reafon we fee the clouds to be 
tranfported with a velocity equal to that o f the wind that drives 
them.

S A L v. And what is the Wind ?
S i M P. The Wind is defined to be nothing el(e but air moved-
S A L v. Then the moved air doth carry light things more 

fwiftly , and to a greater diAance , then it doth heavy.
SjM P, Yes certainly.
S A L v. But if you were to throw with your arm a Aone, and a 

lock o f cotton w ool, which would move iwiAeA and fartheA ?
S iM P . The Aone by much ; nay the? wool would fall at my 

feet.
S A c v. Bu t , i f  that which moveth the projeRed (ubAance, af* 

ter it is delivered from the hand, be no other than the air moved 
by the arm, and the moved air do more eafily bear away light 
than grave matters, how cometh it -that the projeR o f wool Aieth 
not farther, and fwifter than that o f  Aone ? Certainly it argu* 
eth that the Aone hath Rome other impulfc beAdes the motion of 
the air. Furthermore, i f  two Arings o f equal length did hang 
at yonder beam, and at the end o f  one there was faAened a bub 
let o f lead, and a ball o f  cotton wool at the other, and both 
were carried to an equal diAance from the perpendicular , and 
then let g o ; it is not to be doubted, but that both the one and 
the other would move towards the perpendicular , and that being 
carried by their own , they would go a certain fpace be*
yond.it, and afterwards return thither again. But which o f the& 
two pendent Globes dp you think, would continue longeA in mo* 
tion, before that it would come to re A in its perpendicularity ?

S i M p .  The ball o f lead would (wing to and again many times? 
and that o f wool but two or three at the moA.

S A i.v. So that that and that iupMhy whatsoever is
the caufe thereof , would conferve its felf longer in grave Rib* 
Aances, than light $ I proceed now to another particular, and de* 
mand o f you , why the air doth not carry away that Lemon 
which is upon that fame Table ? S i M ?-
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S i M p. Becaufe that the ah it felf is not moved
S A L v. !t  is requihte then , that the proficient do confer mo

tion on the Ai r , with which it afterward moveth the profeA But 
if fuch a motion cannot be impreffed e. it being im-
pofHblc to make an accident paffe out o f one fubjeR into another, 
how can it paffe from the arm into the Air ? W ill you fay that the 
Air is not a fubje& different from the arm ?

S i M p. T o  this it is anfwercd that the Ai r , in regard it is nei
ther heavy nor fight in its own Region, 'is difpofed with facility to 
receive every impulfe , and alfo to retain the fame.

S A n *. 'But if  thofe even now named , did prove
unto us, that the moveable , the leRe it had o f gravity , the leffe 
apt it was to confcrve its motion ,* hoW can it be that the Ait 
which in the Air hath no gravity at a l l , doth o f it felf alone re^ 
tain the motion acquired ? I believe, and know that you by this 
time arc o f the fame opinion , that the arm doth not fooner re
turn to reft p than doth the circumambient Air. Let's gatnto the 
Chamber, and with a towel let us agitate the Air as much as we 
can , and then holding the cloth Aili , let a little candle be 
brought i that was lighted in the m^xt room , or in the fame place 
let a ieaf o f beaten Cold be left at liberty to Hie any Way, and you 
dial! by the calm vagation o f them be affured that the Air is inline* 
diately reduced to tranquilty. I could alledg many 6thcr experi- * 
ments to the fame purpofe, but i f  one oi* thefefhould nbtfuR 
See , !  fhould think your folly altogether incurable.

S A G R. When an arrow is (hot againR the W ind , how incredi
ble a thing is it 3 that that fame fmall filament o f  air , impelled by 
thebow-Rring, fhould in defpite o f  fate go along with the arrow? 
But I would willingly know another particular o f  , to
Which f intreat would vouchfafe me an anfwer. Sup*
pofing that with the fame Bow there were (hot two arrows, one 
)uR after the ufual manner , and the other Rde*waye$, placing it 
long-wayes upon the Bow-Rring, and then letting it die, I would 
know which o f them would go fartheR. Favour me, I pray you 
with an anfwer, though the queRion may feem to you rather 
ridiculous than otherwife; and excufe me  ̂ for that I, who am, as 
you fee , rather blockifh, than n o t , can reach no higher with my 
fpeculative faculty.

S 1 M p L. I have never feen an arrow fhot in that manner, yet 
never theleffe I believe , that it would not die frde-long , the 
twentieth part o f the (pace that it goethend-wayes.

SACK. A nd for that i  am o f the fame opinion, hence it is, that 
!  have a doubt rifen in m e, whether doth not contradiR
experience. For as to experience, if  I lay two arrows upon this 
T able, in a time vvhena Rrong W indblovveth, one towards

the
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the courfe o f the wind, and the other Hdelong, the wind wi!! 
quickly carry away this later, and leave the other where it was; 
and the fame to my (eeming, ought to happen, if the Do&rine o f 

were true, o f thole two (hot out o f a Bow : forafmuch 
as the arrow (hot (ideways is driven iJy agreat quantity o f Air, 
moved by the bowAring, to wit by as much as the laid Aring is 
long, whereas the bther arrow receiveth no greater a quantity of 
air, than the finall circle o f the Arings thicknefs. And 1 cannot 
imagine what may be ;he rcalon of iuch a difference, but would 
fain know the fame.

S i M p. The caule feemeth tome lufHciently manifeA; and it 
is, becaule the arrow (hot endways, hath, but a little quantity of 
air to penetrate, and the other is to make its way through a quan
tity as great as its whole length.

S A L v. Then it feems the arrows (hot, are to penetrate the air ? 
but i f  the air goeth along with them, yea, is that which carrieth 
them, what penetration can they make therein ? D o you not (ee 
that, in this cafe, the arrow would o f nccedity move with greater 
velocity than the air? and this greater velocity, what doth confer 
it on the arrow ? Will you (ay the air giveth them a velocity 
greater than its own ? Know then, Simp/nrr#?, that the bufinefs 

medium^ proceeds quite contrary to that which faith, and that the
Mf^MWConferreth the motion on the pro)e&, is as falfe, as it is 

;t is the onely thing which procureth its obAru&ion; and 
pr*/;#;. having known this, you (hall underAand without finding any thing

whereof to make queAion, that if  the air be really moved, it doth 
much better carry the dart along with it longways, than endways, 
for that the air which impelleth it in that poAure, is much, and io 
this very little. But (hooting with the Bow, fbrafmuch as the air 
Aands Aill, the tranfverfe arrow, being to force its paAage through 
much air, comes to be much impeded, and the other that was nocltt 
eaAly overcometh the obAruRion o f  the (mall quantity o f air, 
which oppofeth it (elf thereto.

SALV. How many Proportions have I obfervedin 
(meaning Ail! in Natural Philofophy) that are not onely falfe, 
but falfe in f uch fort, that its diametrical contrary is true, as it 
happens in this cafe. But purfuing the point in hand, I think that 

is perfivaded, that, from feeing the Aonc always to fall 
in the fame place, he cannot conje&ure either the motion or Aa- 
hility o f the Ship : and if  what hath been hitherto fpoken, 
(hou!d not fiifUce, there is the Experiment o f the which
may thorowly afAire us thereof; in which experiment, the moA 
that could be (een would be, that the cadent moveable might be 
lett behind, if it were light, and that the air did not follow the 
motion o f the (hip : but in cafe the air (hould move with equal

velocity,
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Velocity, no imaginable divcrfity could be found either in this, 
or any other experiment whatsoever, as 1 am anon to tell you.
Now if in this cale there appeareth no difference at all, what can 
be pretended to be feen in the Hone falling from the top o f the 
Tower, where the motion in gyration is not adventitious, and' ac* 
cidental, but natural and eternal; and where the airexa&ly fol
lowed the motion of the ! ower, and theTower that o f th# Ter- 
reitrial Globe? have you any thing elie to fay, .S/wp/ic;#?, upon 
this particular ?

S i n ? .  No more but this, that I fee not the mobility o f the 
Earth as, yet proved.

SALv. Nor have I any intention at this time, but onely to 
Shew, that nothing can be concluded from the experiments alledg- 
ed by our adverfaries for convincing Arguments : as I think I 
fhall prove the others to be.

SAG R. I befeech you, before you proceed any far
ther, to. permit me to Aart certain queAions  ̂ which have been 
rouling inmy fancy all the while that you with fo much patience 
and equanimity, was m in u te ly  e x p o r t in g  to  the expe-t
riment o f the Ship. r ! -

SALV. W e  are here met with a purpofe todifpute, and it's he
that every one fhould move the difficulties that he meets withall ? 
for this is the way to come to the knowledg o f the truth.
Therefore fpeak freely. * i

S A G R. If it be true? that the wherewith the (hip moves,
doth remain indelibly impreff'd in the Aone, after it is let fall from 
the MaA ; and if it be farther true, that this motion brings no inr* 
pediment or retardment to the motion dire&ly downwards, na
tural to the Aone : it's neceffary, that there do an effe& enfiie o f  
a. very wonderful natute. Let a Ship be fnppofed to Aand Aill, 
and let the time of the falling o f a Aone from the MaAs Round-top 
to the ground, be two beats o f the pulfe ; let the Ship a&erwards 
be under fail, and let the fame Aone depart from the fame places 
and it, according to what hath been premifed, (hall Aill take up 
the time o f two pnKesinitsfalb in which time the (hip will have 
run, fuppofe, twenty yards; fo that the true motion of the Aone 
will be a tranfverfe line, confiderably longer than the 6 rA Araight 
and perpendicular line, which is the length of the *MaA, and yet *B y  the length o f 

neverthelefs the * Aone will have paA it in the fame time. Let 
it be farther fuppofed, that the Ships motion is much more accele- tween the upper- 

rated, fo that the Aone in falling (hall be to pals a tranfverfe line ^  R ound- 

much longer than the other ; and in Aim, increaling the Ships ve- ^Lapalla. 
locity as much as you will, the falling Aone (hall deferibe its tranf- 
vcife lines Aill longer and longer, and yet (hall, pa A them all in 
thole ielf fame two pubes. And in this fafhion, if a Canon wero

level'd



level'd on the top o f a Tower, and (hots were made therewith 
point blanks that is, paralel to the Horizon, !ct the Piece have a 
greater or lefs charge, fo as that the ball may fall fometimes a 
thoufand yards diAant, fometimes four thoufand, fometimes Ax? 
lom^timestcn, andallthefe fhots (hall enrryor AniAi their 
ranges in times equal to each other, and every one equal to the 
time which the ball would take to pals from the mouth of the 
Piece to the ground, being left, without other impulle, to fall 
limply downwards in a perpendicular line. Now it leems a very 
admirable thing, that in the lame Ihort time of its falling perpen
dicularly down to the ground, from the height of, luppole, an 
hundred yards, the fame ball, being thruA violently out o f  the 
Piece by the Fire, fhould .be able to pals one while four hundred? 
another while a thoufand, another while four, another while ten 
thoufand yards, fo as that the laid ball in all fhots made point 
blank, always continueth an equal time in the air.

S A L v. The conUderation for its novelty is very pretty, and i f  
the effeR be true, very admirable : and o f the truth thereof, I 
make no queAion : and were it not for the accidental impediment 
o f the air, I verily believe, that, if at the time o f the balls going 
out o f the Piece, another were let fall from fhc lame height di- 
reRly downwards, they would both come to the ground at the 
fame inAant, though that fhould have curried ten thoufand 
miles in its range, and this but an hundred onely : preluppoAng 
the furface o f the Earth to be equal, which to be aHured of, the 
experiment may be made upon fome lake. As for the impediment 
which might come from the air, it would conAA in retarding the 
extreme fwift motion o f the (hot. Now, if  you think At, we will 
proceed to thefblution o f the other ObjeRions, feeing that <Sy#?r 

(as far as I can lee) is convinc'd o f the nullity o f  this ArA  ̂
taken from things falling Aom on high downwards.

SiMP. f And not all myfcruples removed, but it may be the 
fault is my own, as not being o f fo eaAc and quick an apprehenAon 
as A nditfeem stom e, that i f  this motion, o f  which
the Aone did partake whilA it was on the Round-top o f the Ships 
MaA, be, as you fay, to conlerve it felf indelibly in the laid Aone? 
even after it is leparated Aom the Ship, it would follow, that like- 
wife in cafe any one, riding a horle that was upon his (peed, Ihould 
let a bowl drop out o f his hand, that bowl being fallen to the- 
ground would continue its motion and foliow the horfes Aeps, 
without tarrying behind him : the which effeR, I believe, is not 
to be Keen, unlcls when he that is upon the horle Ihould throw it 
with violence that way towards which he runneth ; but otherwife,
I believe it will Ray on the ground in the fame place where it 
fell*
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S AL v. I believe that you very much deceive your fclf, and ani 
certain,that experience wiH Riew you the contrary,and that the ball 
being once arrived at the ground, will run together with the horfe, 
not Raying behind him, unlefsfo far asthcaiperity and uneven- 
nefs o f the Earth (hall hinder it. And the reafon fcems to me 
very manifeR : for if you, landing RiH, throw the faid bat! a- 
]ong the ground, do you think it would not continue its motion 
even after you had delivered it out o f your hand ? and that for fo 
much a greater (pace , by how much the (uperficies were more 
fmooth, io that <c. g. upon ice it would run a great way ?

S i M p. There is no doubt o f it, i f  1 give it infpefw with my 
arm ; but in the other cafe it is (uppofed, that he who is upon the 
horfe, oncly drops it out o f his hand.

S A L v. So t defire that it fhould be : but when you throw it 
with your arm, what other remaineth to the ball being once gone 
out o f your hand, than the motion received from your arm, which 
motion being conferved in the boul, it doth continue to carry it 
forward? How, what doth it import, that that be con
ferred on the baH rather from the arm than from the horRr? WhilA 
you Were on horibback, did not your hand, and confequently the 
b a H  r u n  as fait as the horfe it (elf? Doubtlefs it did : therefore
in one!y opening o f the hand, the ball departs with the motion al
ready conceived, not from your arni, by your particular motion, 
but from the motion dep&dant on the faid horfe, which cometh to 
be communicated to ydu, to your arm, to your hand, and laRly to 
the ball. Nay, I Will tell you farther, that if  the rider upon his 
(peed Ring the ball with his arm to the part contrary to the courfe, 
it fhall, after it is fallen to the ground, fometimes (albeit thrown to 
the contrary part) follow the courfe o f  the horfe, and fometimes lie 
Rill on the ground; and (hall onely move contrary to the faid 
courts, when the motion received from the arm, (hall exceed that 
o f the carrier in velocity. And it is a vanity, that o f (omc, Who 
faythatahorfeman is abletocaR  a javelin thorow the air, that 
way which the horfe runs, and with the horfe to* follow and over
take the fame ; and laRly, to catch it again.* It is, I fay, a vanity, 
for that to make the prof eR return into the hand,' it is requiRte to 
caR it upwards, in the fame manner as if  you Rood Rill. For, let 
the carrier be never fo fwift, provided it be uniform, and the pro- 
feR not over-light, it fhall always fall back again into the hand o f 
the proficient, though never fo high thrown.

S AG R. By this DoRrine I come to know fome Problems very 
curious upon this fubf eR o f prof eRions; the RrR o f which muR 
feem very Rrange to And the Problem is this; I af-
6rm it to be 'poRible, that the ball being barely dropt or let fall, 
by one that any way runneth very fwiftly, being arrived at the

S Earth,
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Earth, doth not onely follow the courfe o f that per(on, but doth 
much out go him. Which Problem is conncxed with this, that 
the moveable being thrown by the projicient above the plane of 
the Horizon, may acquire new velocity, greater by far than that 
confer'd upon it by the proficient. The which cffcR f have with 
admiration oblcrved, in looking upon thoic who ufe the (port of 
tops, which, (o loon as they are let out of the hand, pre leen to 
move in the air with a certain velocity, the which they afterwards 
much'cncrcafe at their coming to the ground ; and if  whipping 
them, they rub at any uneven place that makes them skip on highy 
they arc leen to move very (lowly through the air, and falling a- 
gain to the Earth, they Rill come to move with a greater velocity : 
But that which is yet more Rrange, I have farther observed, that 
they not onely turn always more (wiftlyon the ground, than in 
th^ air, but of two fpaces bpthupon thcEarth, (ometimesa mo* 
tion in the (econd (pace is more (wift than in the RrR. Now what 
would (ay to this ?

S i M p. He would (ay in the RrR place, that he had never made 
Rich an obfervation. Secondly? he would lay, that he did not be* 
lieve the (ame. He would (ay again, in the third place, that if 
you could aBure him thereof and demonRratively convince him of 
the fame, he would account you a great Daemon*

SAGR. I hope then that it is one of theSocratick, not infernal 
ones. B u t th at I may make you underRand this particular, you 
m u R k n o w , that if  a perfon apprehend not a truth o f himfelf^ it 
is impofiible that others (hould make him underRand it : I may in
deed inRruR you in tho(e things which are neither true nor fal(e ; 
but the true, that is, the neccRary, namely, (uch as it is impodible 
fhould be otherwife, every common capacity either comprehended 
them o f  himfelf? or d ie  it ;simpo(lible he (hould ever know them* 
And o f this opinjpn f am confident i$ d lo  : and there
fore I tell you, that the realpn$ o f  the prefent Problems are known 
by you, but it may be, not apprehended.

S i M p. Let us  ̂for the prefent, pafs b y  that controverCe* and 
permit me to plead ignorance of thc(e things you (peak of, and try 
whether you can piake me capable o f underRanding thefe Pro
blems. ,

SA c^. This RrR dependethupon another, which is, Whence 
cometh it, that letting a top with the !a(h, it runneth farther, and 
confequeptly with greater force, than when its (et with the An
gers?

S i M p. a!(o make$ certain Problems about thefe kinds
of prof e&s.

SAcv.  He doth fb ; and very ingenious they are : particular
ly, That,Whence ^  someth to pa(s that round tops run better than 
thelqvare? SAG#*
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SAGR. And cannot you, give a rcafon for this,
without others prompting you ?

$ i M p. Very good) I can fo ; but leave your peering.
SAGR. In like manner you do know the reafon o f this other 

alio. Tell me therefore ; know you that a thing which iRoveth, 
being impeded Hands Hill ?

SiMP. I know it doth, if the impediment be fo great as to 
fuHice.

SAGR. D o you know, that moving upon the Earth is a greater 
impediment to the moveable, than moving in the air, the Earth be
ing rough and hard, and the air fofc and yielding?

S i M p. And knowing this, I know that the top wiH turn faHeir 
in the air, than on the ground, fo that my knowledg is quite con
trary to what you think it.

S^G R . Fair and foftly, You know that in the
parts o f a moveable, that tumeth about its centre, there arefountf 
motions towards all (ides; fo that fame afbend, others defeend ; 
fome go forwards, others backwards ?

S i M p. I know it, and taught me the t^mc.
SAGR. And with what demonHration, i pray you ?
S r M p. With that o f fenfe.
SAGR* then, hath made you fee that which without

him you would not have fecn ? Did he ever lend you his eyes ? 
You would fay, that hath told, advertifed, remembered
you of the fame ; and nor taught you it. When then a top, with
out changing place, turns round, (or in the childrens phrafe, fleep- 
eth) not paralel, but ere& to the Horizon, fome o f its parts afeeno, 
and the oppofltc defeend ; the fuperiour go one way, the infe- 
riour another. Fancie now to your fclf, a top, that without chan
ging place, fwiftly turns round in that manner, and Hands fufpen- 
ded in the air, and that in that manner turning, it be let fall to the 
Earth perpendicularly, do you believe, that when it is arrived at 
the ground, it will continue to turn round in the fame manner; 
without changing place, a$ before ?
* S i M p. No, Sir.

SAGR.  What will it do then?
S i M p. It will run along the ground very faA.
SAGR. And towards what part ?
S i M p. Towards that, whither its "reeling carrieth it.
SAGR., In its reeling there are parts, that is the uppermoA,which 

do move contrary to theinferiour; therefore youmuAinHance 
which it (ball obey : for as to the parts afeending and defending, 
the one kind will not yield to the other; nor will they all go 
downwards, being hindered by the Earth, nor upwards as being 
heavy.
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SiMP. The top will run reeling along the Boor towards that 
pare whither its upper parts encline it.

S A G R. A n d  w h y  n ot w h ith er the co n trary  parts ten d , n am ely , 

th o le  w h ich  to u ch  the gro u n d  ?

Simp.  Becaule thole upon the ground happen to be impeded 
by the roughnels o f the touch, that is, by the doors unevcnnels; 
but the luperiour, which are in the tenuous and flexible air, are 
hindred very little, if  at a l l ; and therefore the top will obey their 
inclination.

S A G R. So that that ta&ion, if  I may lb fay, o f the neither 
parts on the door, is the caule that they day, and onely the upper 
parts fpring the top forward.

S A L v. And therefore, if the top fhould fall upon the ice, or 
other very finooth fuperdcies, it would not fo well run forward, but 
might peradventure continue to revolve in it lelf, (or deep) with
out acquiring any progredive motion.

S A G R. It is an eade thing for it fb to d o ; but yet neverthe- 
lefs, it would not fb fpeedily come to deep, as when it falleth on 
a fuperdcies fomewhat rugged. But tell me, when
the top turning round about it felf, in that manner, is let fall, why 
doth it not move forwards in the air, as it doth afterwards when it 
is upon the ground ?

S:MP. Becaufe having air above it, and beneath, neither th(?& 
parts, n or thele have any where to touch, and not having imore o& 
cadon to go forward than backward, it falls perpendicularly.

SAGR. So then the onely reeling about its fe!& without other 
iyfpeHar, can drive the top forward, being arrived at the ground, 
very nimbly. Now proceed we to what remains. That lalh, 
which the driver tyeth to his Top-Rick, and with which, winding 
it about the top, he lets it ("f. f. makes it go) what ege& hath it on 
the faid top ?

S i M p. It conRrains it to turn round upon its toe, that fb it may 
free it (elf from the Top-lafh.

SAGR. So then, when the top arriveth at the ground, it cometh 
all the way turning about its felf, by means o f the lafh. Hath it 
not reafon then to move in it felf more fwiftly upon the ground, 
than it did whilR it was in the air ?

S i M p. Yes doubtlefs; for in the air it had no other impulfc 
than that o f  the arm of the proficient; and if it had alfo the reel
ing, this (as hath been faid) in the air drives it not forward at a l l : 
but arriving at the door, to the motion o f the arm is added the 
progretRon Q p ^  whereby the velocity is redoubled. And
I know already very well, that the top skipping from the ground, 
its velocity will deminifh, becaufe the help o f its circulation is 
wanting ; and returning to the Earth will get it again, and by that

means
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means move again falter , than in the air. !t  oneiy rcfts for me to 
under Rand i whether in this fecond motion on the Earth it move 
more fwiftly, .than in the firR ; for then it would move 

, alwayes accelerating.
S A G R. i  did not absolutely afHrm , that this fecond motion is 

more fwiA than the firR . but that it may happen lo to be Some
times.

SiMP. This is that ,  which I apprehend not, and which! 
defire to know.

SAGR. And this a!fo you know o f  your fclf. Therefore tell 
m e: When you let the top fall out o f your hand , without ma
king it turn round (/. f. fetting it) what will it do at its coming to 
the ground ?
, , S 1M p. Nothing , but there lie Rill.

SAGR. May it not chance, that in its fall to the ground it may 
acquire a motion ? Think better on it.

S 1 M p* Unleffe we let it fall upon Some inclining Rone, as 
children do playing a t* and that falling Rde-WayeS upon "AGamein/bt/?,
the fame, it do acquire the motion o f turning round upon its toe, togMc
wherewith it afterwards continued to move progrc(Kvelyoii the 
floor, 1 know not in what other manner it can do any thing but 
He Rill where it falleth.

SAGR. You fee then that in Some cafe it may acquire anew 
revolution. When then the top jerked up from the ground? jfalleth 
down again, why may it not cafually hit upon the declivity o f 
Some Rone Rxed in the floor , and that hath an inclination that 
way towards which it moveth, and acquiring by that flip a new 
wbirle over and above that conferred by the lafh 7 why may it 
not redouble its motion , and make it fwifter than it wf&s atits 
firR lighting upon,the ground ?

S 1 M p. Now I fee that the fame may eaUly happen. And I 
am thinking that i f  the top Should turn the contrary way , in ar
riving at the ground , it would work a contrary e0fe& , that is, 
the motion o f the accidental whirl would retard that of the pro
ficient.

SAGR. And it would Sometimes wholly retard and Rop it 7 m 
cafe the revolution of the top were very Swift. And from hence a- 
rifeth the refolution o f that (light, which the more skilful Tennis 
Players ufe to their advantage ; that is, to gull their adverfary by 
cutting (for So is their Phrafe) the B a ll; which i$, to return it 
with a fide Rachet, in fuch a manner, that it doth thereby ac
quire a motion by it felf contrary to the profeRed motion , and fo 
by that means, at its coming to the ground, the rebound) which 
if  the ball did not turn in that manner, would be towards the 
adverfary, giving him the ufual time to tofle it back again , doth
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A i i , and the bait runs tripping a]ong the ground, or rebounds !d& 
than ufual , and breakcth the time o f the return. Hence it is 

*A Game i n t h a t  you fee, thofe who play at'S too l-ball, when they pjay in 
a Rony w ay, or a p!ace full o f holes and rubs tharmake the ba!l

\vho(ha!itrundle . jt j r  * t r ^ *  * Lorthrowawooden rrip ^n hundred ieveral wayes, never iufrermg it to come neer the 
yeneereacoan m ark, to avoid them al l ,  they do not trundle the balbuponthe 
a !gnc ma! . ground, but throw it , as i f  they were^to pitch a quait. Butbe- 

caufe in throwing the bal l , it iflucth out t f̂ the hand with fome 
roling conferred by the fingers , when ever the hand is tinderthc 
ball,as it is moA commonly held; whereupon the ball in its lighting 
on the ground neer to the mark, between the motion o f the pro* 
jicient and that of the roling, would run a great way from rbe 
fame : T o make the ball R ay, they hold it artificially, with their 
hand uppermoR , and it undermoA , which in its delivery hath 
a contrary twirl or roling conferred upon it by the fingers 3 by 
means whereof in its coming to the ground neer the mark it Rays 
there, or runs very very little forwards. But to return to our 
principal problem which gave occafion for Aartinlg thefe others; f 
fay ir is  poflible that a perfon carried very fwiftly , may let a ba!l 

. drop out o f  his hand, that being come to the Earth , fhall not
onely follow his motion, but alfo out-go i t , moving with a great* 
er velocity. And to fee fuch an e f& 8 , I defire that the courfe 
may be that o f  a Chariot, to which on the out-fide let a dccli* 
ning board be faRened; fo as that the neither part may be towards 
the horfes, and the upper towards the hind Wheel. Now , i f  in 
the Chariots full career, a man within i t , let a ball fall gliding a* 
long the declivity o f that board, it fha!! in roling downward ac
quire a particular <z/fr;(gp or turning , the which added to the 
motion impreRed by the Chariot, will came the ball along the 
ground much faAer than the Chariot. And if  one accommodate 
another declining board overagainA it, the motion o f the Cha
riot may be qualified fo , that the ball , gliding downwards along 
the board , in its coming to the ground fhall reA immoveable, 
and alfo fhall fometimes run the contrary way to the Chariot. But 
we are Rrayed too far Rom the purpofe , therefore if 
he fatisfied with the refolution o f the firA argument againA the 
Earths mobility, taken from-things falling perpendicularly, we 
may page to the reR.

S A L v. The digreflions made hitherto , are not fb alienated 
from the matter in hand, as that one can fay they are wholly 
Arangers to it. Befides thefe argumentations depend on thofe 
things that Rart up in the fancy not o f  one perfon, but o f three,  ̂
that we are : And moreover wedifeourfe for ourpleafure , nor 
arc we obliged to that Ari&neAe o f one who ?x treateth
methodically of an argument, with an intent to publifh the fame.
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1 will not confent that our Poem Rioutd be fb conRncd to that 
unity , as not to leave us fields open for Eplody's, which every 
lmalll connexion fhould iuHice to introduce $ but with almoR as 
much liberry as i f  we were met to teH Rories, it (hall be lawful 
for me to ipeak , what ever your diicourfe brings into mymind.

S A G R. I like this motion very w ell; and Rnce we are at this 
liberty , let me take leave , before we paRe any farther to ask o f 
you , whether you did ever conRder what that line may
be that is deferibed by the grave moveable naturally falling down 
from the'top of a Tow er; and if  you have reRe&ed on it) be 
pleafed to tell me what you think thereof!

S A L y. I have fometimes conRdcred o f i t , and make no que- 
Rion , that if one could be certain o f the nature o f that motion 
wherewith the grave body defeendeth to approach the centre o f  
the TerreRrial Globe , mixing it ielf afterwards with the common 
oircular motion of the diurnal converfion ; it might be exa&ly 
found what kind o f line that is , that the centre o f gravity o f the 
moveable deferibeth in thofe two morions.

SAGR.  Touching the Rmp!e motion towards the centre de
pendent on the gravity , I think that one may confidently, with
out error, believe that it is by a right line, as it would be , were 
the Earth immoveable.

S A L v. As to this particular, we may not onely believe it, but 
experience rendereth us certain o f the fame.

SAGR. But how doth experience aRure us thereof) if we he* 
ver fee any motions but fuch as are compofed o f the tw p) circular 
and defending.

SALv. Nay rather \veonely fee the Rmple motion o f
defeent; Rnce that other circular one common to the Earth, the 
Tower and Our (elves remains imperceptible , and as if  it nevet 
were, and there remaineth perceptible to us that o f the Rone, one
ly hot participated by u s ,  and for this) fenfedemonRrateth that 
it is by a right line, ever parallel to the faid Tower , which is 
built upright and perpendicular upon the TerreRrial furface.

SAGR. You are in the right; and this was but too plainly de- 
monRrated to me even now) feeing that I could not remember (o 
cafic a thing; but this being fo manifeR , what more is it that you 
fay you deRre  ̂ for undcrRanding the nature o f this motion 
downwards ?

SALv.  It fufHceth not to know that it is Rreight, but its requi- 
Rte to know whether it be uniform, or irregular ; that i s ) whe
ther it maintain alwayes one and the fame velocity, or elfe goeth 
retarding or accelerating.

SAGR. It i$ already clear, that it goeth continnally accele
rating.

D t A L O G U E .  i L  r43

S A L V .



; } 4  G. tyALlLRUS,%wS)^#M.
S A L v. Neither doth this M ic e , but its requiflte to know ac

cording to what proportion fuch accellcration is made ; a Pro
blem , that 1 believe was never hitherto underwood by any Phi- 
lofophcr or Mathematician ; although Philofophcrs, and particu
larly the , have writ great and entire Volumes?
touching motion.

SjMP. Philofbphers principally buRcthemfelvcs about univer- * 
ial s; they find the definitions and more common fymptomes, o- 
mitting certain fubtilties and niceties , which arc rather curio- 
fities to the Mathematicians. And did content himfelf ,
to defne excellently what.motion was in genera! ; and o f the lo* 
cal? to (hew the principal qualities, to wit,  that one is natural? 
another violent ; one is iimple , another compound; one is , 
equal, another accellerate ; and concerning the accelerate, con
tents himfelf to give die reafon o f acceleration , remitting the 
finding out o f the proportion o f fuch acceleration , and other 
particular accidents to the Mechanitian , or other inferiour 
ArtiR.

S A G R. Very well But you , when you
defeend fometimes from the Throne o f Ma)eAy,
have you ever thrown away any of your hours in Audying to find 
this proportion o f the acceleration of the motion o f defending 
grave bodies ?

S  A L v .  There was no need thatI fhould Rudy for i t ,  in regard 
that the Academick our common friend, heretofore fhewed me a 

* This is that?*- Treatife o f  his * De , where this , and many other acci- 
cdienttraR which dents were demonArated. But it would be too great a digreflion?

for this particular, wc (hould interrupt our prelent difeourfe, s 
V«!umr. (which yet it le !f is alio no better than a digredion) .and make as

the Saying is, a Comedy within a Comedy. ^
SAGR. 1 am content to'cxcufe you Aomthis narration for the 

prefent, provided that this may bdone o f the Propofitions refer* 
ved to be examined aihongA the reAin another particular meeting, 
for that the knowledg thereof is by me very much defiretl; and ' 
in the mean time let us return to the line deferibed by the grave 
body in its fall from the top o f the Tower to its bafe. i

S A L v. I f  the right motion towards the centre o f the Earth was , 
uniforme, the circular towards the EaR being alfo uniforme, you 
would fee compofed of them both a motion by a fpiral line , of 
that kind with thofe defined by j  in his Book Pc 3p/f(**

; which are , when a point moveth uniformly upon aright 
line, whileA that line in the mean time turneth uniformly about 
one o f its extreme points fixed, as the centre o f his gyration? 
Butbecaufethe right motion o f grave bodies falling, iscontinu*

L ally accelerated, it i$ neceflary, that the line refulting of the
edm*
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compodaon o f the two motions do go ahvayes receding With 
greater and greater proportion from the circumference o f that cir
c le , which the centre o f theRones gravity would have defigned, 
if it had alwayes Raid upon the Tower , it fbllo\}veth o f  neceRity 
that this reccRion at the HrA be but little , yea very {m ail, yea, 
more, as (mall as can be imagined , feeing that the descending 
grave body departing from reR , that is ; from the privation o f  
motion , towards the bottom and entring into the right motion 
downwards, it muA needs paRe through all the degrees tardi- 
ty , that arc betwixt reR , and any aligned velocity ; the which 
degrees are infinite ; as already hath been at large difeourfed and 
proved.

It being fuppofed therefore, that the progreRe o f  the accele
ration being after this manner, and it being moreover true , that 
the defending grave body goeth to terminate in the centre o f the 
Earth, it is neceRary that the line o f its mixt motion be (uch, tha t * 7%; /**; 
it go continually receding with greater and greater proportion 
from the top o f the T ow er, or to Ipeak more properly , from 
the circumference o f the circle deferibed by the top o f  the Tower, 4-
by means o f the Earths converRon ; but that fuch receRions be 
leRcr and lcRcr zH ; by how much the moveable finds it ^
felf to be lcRe and lcRe removed from the RrR term where it ^
reRed^ Moreover it is neceRary, that this line o f  the compound
ed motion do go to terminate in the centre o f  the Earth. Now 
having prefuppofed thefe two things, I come to deferibe about 
the centre A D / 4 / ^ e ; ]  with thefenli;
diameter A B , the circle B I , representing to me the TerreRrial 
G lobe, and prolonging the femidiameter A B t o ' C ,  I have de
feribed the height of the jTower B C  ; the which being carried 
aboht by the !Earth along the circumference B I , deferibeth with 
itsropqhe arch C  D  : Dividing, in the next place, the lineO^A 
in the middle at E ; upon the centre E,^ at the diRancc E  C , I de- 
feribe the femicit-cle C I A :  In which  ̂I now afHrm , that it is vefy 
probable that a Rone falling from the top o f the Tower C l  doth 
move, with a morion mixt o f the circular, which is in common, 
and o f  its peculiar fight motion. I f  therefore in the circumference 
C p  ^certain equal parts C  F , F G, G  H, H L  ? be marked, and 
from the points F, G , H, L , right lines be drawn towards the #  
centre A , the parts o f them intercepted between the two cir
cumferences C  D  and B I , (hall repretent unto us the fame 
Tower G B , transported by the TerreRrial Globe towards D I ; 
in which lines the points where they come to be interfered by the 
arch of the Semicircle C  I , are the places by whichfrom time to 
time the falling^Rone doth paRe ; which points go continually 
with greater and greater proportion receding from the top o f the 

j T  Tower;
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Towcr. And this is the caufe vvhy.dte eight motion made.qiong 
the Rde o f the Tower appeareth to us more and more accelerate* 
It appeareth alfo , how by rca(on o f the inRnite acutcnef^e of 
the contaR of thole two circles D  C , C  I? the receHloh o f the 
cadent moveable from the circumference C F D ; namely, Roia 
thc^top o f the Tower , is towards the beginning extream imall, 
which is as much as if one (aid its motion downwards is very dlow, 
and more and more (low in , according to its vicinity to
the term C , that is to the Rate o f reR. And laRIy it isfcenhoW 
in the end this fame motion goeth to terminate in the centre o f the 
EarthA. * r

S A G R. I underRand all this very w ell, nor can I perfw^de my 
(elf that the falling moveable doth deicribe with the centre tof its 
gravity any other line, but fuch an ope as this. n

* S A L v. ButjRay a little $4grf6h*r, for I am to acquaint you 
alfp with three Observations o f mine, that its poKible will poedif 
pleafe you. The RrR of which is, that if we do well conRdcr, the 
moveable mowth not really with any. more than onely one motion 
Rmp}y^circu^ar,^as when being placed upon the Tower, it moved 
wfjth ope Rnglg and circular; motion. The feeond is yet more plea- 
fant,^j[br,it mpyeth neither more ndr leRe then if  it had Raid con* 
tputally upon thp Tower, being that to the arches C  E , F CyG  
&c. t^iatit would have pa(Rrd continuing alwayes upon the TbwhP 
thg^rchqs o f the circumference C  l are.exaRly equal  ̂ antweriAg 

tbefam^ O F , F G,lG H, &c^ Whence followeth the thim 
Wpndet^That.t^e true and teal motion o f .the Rone is never acce* 
Iera&e^, Jxit alwayes,even and uniforme, Rnce that all. the equal an* 
cbgsjiqtpd in ^^;circumfcrcnce CD,^And their(-re(pondent on^ 
marked in -t^  #6Umfei?qce;C I ̂  .areipaR in equal times; lothat 
^ r q je ^ a ^ lih e r ty itp jp e k ^ e w ^ u f^  o f fe d era tio n s ot 06, d' 

^eing tRai; thĵ  moveaHlpdias weil^R^nding dpep^tbc 
^^,[as[d§(^M ^iugith ^nc$; alwAyesrimovethin^the (ahic faAio^ 
thatdg Q ^ ^ ^ iW ith th e  Rtnleryelodry ̂  and ihdthithe fahedn^ 
^P^ityD H o ^ ^ llm e  w^at ydurthiiikr o f  this myl fantaRicaldoP*

< )orf'
* ypu,ithat I^ n n o t  with words fu(E3 cntly
expreRp how^a^p^raMe ijt Nemeth tQ the; and fpcvvhat a t ^  
(eqt p^fereth ^t.^lffto thy uodctRandiRgJ I Cannot think ,thatith^ 
bqRqeR happeneth otli!erwi(e; -and vvbuld to God that^aRi^he 
dcmqnRratiqn^jpfThilp.(ppher$ wpre.biit,half (b probable as 
However fbt my^petfcR (aqisfadion I  wduld gladly heat, libw .yo  ̂
prpvfdhofe Arches to be equal.  ̂ r ' j - - r ^
 ̂ Thcjd^monRradph'istnoA.e^ne. SUppo(e t o y b d f^ *
 ̂hpp,jdra\vn from iitgfEHiA&d the.SemidiametecbftheeitdeGO) 

thaf if^thc liujq C rÂ  beihg,double the Semidiameter C E  o f die
cif*
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circle C 1, the circumference (hall be double to the circumference, 
and every arch o f the greater circle doable to every like arch of 
the leHer; and consequently, the half o f the arch o f the greater 
circle, equal to the whole arch o f the leHe. And bccaute the an
gle C E  ! made in the centre E  o f the leHer circle, and which inH- 
Aeth upon the arch C l , is double the angle C A D ,  made in the 
centre A o f the greater circle, to which the arch C D  Subtendeth; 
therefore the arch C  D  is half o f the arch o f the greater circle like 
to the arch C 1, and therefore the two arches C D and C  1 are c- 
qual; and in the fame manner we may demonArate o f all their 
parts. But that the buRneSs, as fo the motion o f defending grave 
bodies, procecdcth cxa&ly thus, 1 will not at this time a(Arm; but 
this !  will Say, that if the line dctcribed by the cadent moveable 
be not exaRly the Same with this, it doth extream neerly reSemblc 
the fame..

S A o R. But I, am )uA now considering another par*
ticular very admirable; and this it is; That admitting the(e con
siderations, the right motion doth go wholly * mounting, and that 
Nature never makes ufe thereof fince that, even that that uSe, 
which was from the beginning granted to i t , which was o f  redu
cing the p a r ts o f  integral bodies to their place, when they were 
Separated from their whole, and therefore conAituted in a depra
ved diSpoHtion, is taken from i t , and adigned to the circular 
motion.

SALV. This would neceHarily follow , if  it were concluded 
that theTerrcArial Globe moveth circularly; a thing, which! 
pretend not to be done , but have onely hitherto attempted, as I  
Shall Hill, to examine the Arength o f thofc reaSons, which have 
been alledged by Philofophers to prove the immobility o f the 
Earth , o f which this HrA taken from things falling perpendicu
larly , hath begat the doubts , that have been mentioned ; which 
Iknow not of what force they may have feemedto Jwp/zfzzay; 
and therefore before 1 paHe to the examination o f the remaining 
arguments, it would be convenient that he produce what he hath 
to reply to the contrary.

S i M p. As to this fit A , I confeHe indeed that f have heard 
Sundry pretty notions , which I never thought upon before, and 
in regard they are new unto me , I cannot have anfwers fo ready 
for them, but this argument taken from things falling perpendi
cularly, IeAeemit not one o f the ArongeA proofs o f the mobi
lity o f the Earth; and 1 know not what may happen touching the 
(hotsof great Guns, especially thote aimed contrary to the diur
nal motion.

SA GR. The Hying o f the birds as much pazzleth me as the 
obje&ion of the Gun-(hot, and all the other experiments above

T  3
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alledgcd. For thefe birds which at their pleafure Hie fot* 
wards and backwards -, and wind to and again in a thoufand 
fafhions , and, which more importeth , lie whole hours upon the 
wing , thefe 1 fay do not a little pole me., nor do I fee i how a* 
mongR to many circumgyrations, they fhould not lofe the motion 
o f the Earth , and how they fhould be able to keep pace with 
fo great a velocity as that which they lo far exceed with theit 
flight.

S A L v. T o  fpeak the truth, your fcruple is not without reafoP, 
and itspoOible himfelf could not find an anfwer for it/
that was to himfelf entirely fatisfa&ory ; and therefore haply pa# 
it over in filence ; albeit he was, indeed, very brief in examining 
the other allegations o f his adverfaries, 1 believe through his 
height o f w it, placed on greater aud fublimer contemplations; 
like as Lions are not much moved at the barking o f little Dogs. 
W e will therefore referve the inRance o f birds to the laR plaCe, 
and for the prefenc, fee i f  we can give fatisfadionin
the others, by fhewing him in our wonted manner, that he him* 
felf hath their anfwers at hand , though upon firR thoughts he 
doth hot difeover them. And to begin with the (hots made at ran* 
dome, with the felf fame piece, powder, and ball, the one towards 
EaR,the other towards the W eR (if  the diurnal converddn belong* 
ed to the Earth) ought to be much longer than that towards Ea#.

S p. I am moved fo to think; becaufe in the (hot made to* 
wards the E a R ,  the ball whil'R it is out o f the piece, is follow* 
ed by the faid piece, the which being carried round by chc Earth; 
runneth alfo with much velocity towards the fame part) Where* 
upon the fall of the ball to^the ground , cometh to be but little 
diRantfrom the piece. On the contrary in the (hoc towards the 
W eR , before that the ball falleth to the ground , .the piece is re* 
tired very far towards the EaR , by which means the (pace be* 
tween the ball and the piece, that is Range, will appear longer 
than the other , by how much the piece, that is the Earth, had 
run in the time that both the bals were in the air.

S A L v. I could wifh , that wc did know fome way to make an 
experiment corrcfponding to the motion o f thefe pro)c<3 s y as that 
o f  the fhip doth to the motion o f things perpendicularly falling 
from on high ; and i am thinking how it may be done.

SAGR. i believe, that it would be a very oppofite proof, to 
take an open Chariot, and to accomodate therein a * Stock-boW 
at half elevation, to the end the Hight may prove the greateR 
that my be  ̂ and whil'R the horfes (hall run, to fhoot HrR toward* 
the part whiter you drive ? and then another backwards towards 
the contrary part, cauRng fome one to mark diligently where 
the Chariot was in that moment f  time when the (haft came to

the
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the ground, as weHmtheone (hot as in the other : Par thus you 
may iec exa&ly how much one fhaftRew farthdr than Hid other.
.. S i M In  my thoughts this experiment i% very proper : and I 

do not doubt but that the Rights that is, the {pace between the 
Riaft and the place where the chariot was at the (hafts fall?' will be 
lefs by much when one (hooteth towards the chariots cotirfe, thaR 
when Qnjebhooteththe^ontrary way. For an example; let the 
Right o f it (elf be threb hundred yards? and thd cdurfe o f  the bha- 
ript in th^jtime, whi!R the (haft Rayeth in the air? in * hundred 
yards,,therefore (hootidg towards the courier o f the fhrbe hundred 
yards of the Right, the chariot will have gone one hundred  ̂ fo 
then at the (hafts coming to the ground? the (pace between it and 
the clRtidtih (hall be but two hundred yards ohely; but dn the 
contrary? in the other (hoot? the chariot running contrary fo tfib? 
(haft? when the (haft (hall have paRcd its three hundred yards? and 
the charidt it[s other hundred the contrary Way? the diRande inter- 
poling (hall be found to be four hundred yards.
* SALv.  is therb anyway to (hoot (b that the(e Rights may bd
equal  ̂ '

S i M p- I know no other way? unlefs by making the chariot to 
RandRilb. * 1  "
- SAuv^ This we know? buti I mean when the chariot Anneth? 

in full carteer. - - - ' *
S i NLP. In that cafe ybu are to draw the Bow higher in fhobt- 

ing forward^ and to Rick it in (hooting the contrary way.
SALv.  Then you fee that there is one way mofe. &Rt: haw 

much is the bow to be drawn? and how much Rackened ?
S i m pi (n our cafe^ where we have (uppofed that the bdw ear

ned three hundred yards? it would be requidte to draw it fo? a3 
that it might carry four hundred? and in the other to (lacken it fo? 
as that it might carry no more than two hundred. For fo edch 
df the Rights would be but three hundred in relation to the chariot? 
the which, with its courfe o f  an hundred yards which it fubRra&s 
from the (hoot o f four hundred? and addeth to that o f  two hun^ 
dted, would reduce them both to three hundred.

SALv.  But what effeR hath the greater dr le(s*inten(he(s o f thd 
bow upon the (haft ?

S i M p. The RiAer bow carrieth it with greater velocity, and the 
weaker with lefs; and the (ame (haft Rieth (o much farther at one 
time than another? with how much greater velocity it goeth out o f  
the tiller at one timd? than another.

SALv.  So that to make the Riaft (hot either way? to Rie at e- 
qua! diRance from the running chariot, it is r&quiRte? that i f  in the 
Rf A (hoot o f the precedent example, it goeth out o f  the tiller with 

g. four .degrees o f velocity, that then in the other Rioot it de
part
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part but with twoonely : but if the fame bow be ufed, it always 
receiveth thence three degrees.

Simp.  It doth fo ; and for this reafon, (hooting with the 
fame bow in the chariots cour(e, the (hoots cannot be equal.

S A L v. I had forgot to ask, with what velocity it is fuppofed in 
this particular experiment, that the chariot runneth.

S 1 M p. The velocity o f the chariot muR be fuppofed to be one 
degree in companion to that o f the bow, which is three,

S A L v. Very right, for io computation gives it. But tell me, 
when the chariot moveth, doth not ail things in the fame move 
with the fame velocity ?

S 1 M p. Yes doubtlcfs. ^
S A L v. Then lb doth the (haft alio, and the bow, and the Aring? 

upon which the (haft is nock't.
S 1 M p. They do fo.
S A L v. Why then, in difcharging the (haft towards the courfe 

o f  the chariot, the bow impreCeth its three degrees o f velocity on 
a (haft that had one degree o f velocity before, by means o f  the 
chariot which tran(ported it (o faA rowards that part; fo that in 
its going offit hath four degrees o f velocity. On the contrary, 
in the other (hoot, the fame bow conferreth its fame three degrees 
o f velocity on a (haft that moveth the contrary way, with one de
gree ; fo that in its departing from the bow-Aring, it hath no mor& 
left but onely two degrees o f velocity. But you your (elf have 
already (aid, that the way to make the (hoots equal, is to caufe 
that.the.fhaft be let Rie the firA time with four degrees o f velocity, 
and the fecond time with two. Therefore without changing the 
bow, the very couric o f the chariot is that which adjuReth the 
Rights, and the experiment doth fo reprefeht them to any one who 
is not either wilfully or naturally incap?able o f reafon. Now 
apply this difeourfe to Gunnery,and you (hall Rnd,that whether the 
Earth move or Rand Rill, the Riotsmadewith the fame force? wi!l 
always curry equal ranges, to what part (bever aimed. The error 
of^rz/Igf/f, iyfh<7, your (elf, and all thereA, is grounds
ed upon that Rxed and Arong perfuafion, that the Earth Aandeth 
Rill, which you have not judgment nor power to depofe, no not 
when you have a dedre to argue o f that which would enfue, pre- 
iuppoRng the Earth to move. And thus, in the other argument? 
not considering that whii'A the Rone is upon the Tower, it doth, 
as to moving or not moving, the fame that the TerreArial Globe 
doth, becaufe you have concluded with your (elf, that the Earth 
Rands An^ always di(cour(e touching the fall o f the Rone, as 
if it were to depart from rcA : whereas it behooveth to fay, that 
i f  the Earth Aandeth Rill, the Rone departeth Rom reR, and de- 
feendeth perpendicularly; but if  the Earth do move, the Rone

likewi(c
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likewiic moveth with like velocity, nor doth it depart from reA, 
but from a motion equal to that o f the Earth, wherewith it inter
mixed! the fupet venient motion of deicent, and o f thoR two com- 
pofeth a third which is tranlverfal or dde-ways.

S i M r* But for Gods.lake, if it move traniver^y^ how" is it that 
t behold it to move direRly and perpendicularly ? This ig'no bet
ter than the denial o f manifeA lenie; and if  we may not believe 
feple, at what other door Hull we enter into difqtnfidons o f Philp- 
ifpphy ? /  !
,  ̂A L v. In re lp eR  to,the Earth, to the Tower,and to ou^lelyes, ' 

whi^h all as one piece move with the diurnal mbtion together with 
the Rone, the diurnal motion is as if  it never had been, and becom- 
f  th inlcndble, imperceptible, and \Vithout any a&ion at aH ? and 
the^onely motion which weican perceive, is that o f which \^e par
take not, than is the defeent gliding along the dde o f the Tower :

D I A L O G U E .  I I . I ? '

S  ̂p N.ow I dp remember a certain coitccipt, that came one 
dpy^ptpmy f^ c y , whilA Idailed^m y voyage to /%%%?<?, Whither 
I wem ppn^d fo.t our^Countrey, and podibly it m ay bb df fome 
u^jfo^explaim pgthis nullity o f  operatibn ^df cbminoh nation , 
^d^bcingas if t̂ never.werctdall th ep arta^et^ th b ^ . ^  And'if 
i t j^ n d  with^thegbod liking o f i^ ^ p h ^ ^ y j !  will reafein with 
^i[H upon tha,Siwb^h thenT thought <of by diy felf alone, i  *

i npyelty ofi the .things ̂ which 1 hcaf, ihakc'J'tne pot
fp^tn^ch a p^tieQt, as a greedy and curious auditor':^het^fbre go

^ c d r l j !- h  u r  1 ^ '  ̂ Noil^
th-QUeb o f a writing peh  ̂ thatlciVtied alqng 'with 

q%jip,t^e fhip, jtlyrough all my navigation froiW to
h§da^facbltie ofieavingvidblo m^tks b f its whole Voyi- 

^SM ^hatfigps; 3yhat marks, whatdMds:would it have left ?
^  j^bnldd^a^dleft a line diAended from Eeiiice thither, 

not,pqrfeAly/Areiglit, ohtoilay better, diAended in aperfeR ^rch 
o f a circle, but in fome places more, in Come lefs butved) according 
^ h 5 i M ^ jh a d  goi^omor^or ieiqHu&uating { /but this ltk inde- 
^ g ^ in ^ m c ^ ja ^ e s .a ^ h o m  OT rwo to the right' hand drto  the 
Je&, upwaids prjdoWnwatds,ina length off m^ny hdnmRi mil&, 
wpul^have broughtJ^ud littlealteration tbthd^tird  traR o f the 
line, (o that it would have been hardly (enfible  ̂ atid without any 
^nG dcrablc[ctro^^ight have been called the 'part b f a* p&fed

^1  ̂  ̂ i' ' /  .
-id^^S.Ri/Sp^ba^thetr^ andmbAicxaA motionof the nc  ̂ of 
y y  P^jAY^^ih^ve alfdibbcn an ̂ tch o f a perfe<8: circle, if the 

motinn^he duRliation ofj the billows ce^Gng, had been
calm

MH4M 
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ca!m And tranquilh And if  I had continuaHy he! J  that pen in 
my hand, and hadonely moved it (ometimes an inch or two this 
way or that way, what alteration (hould I have made in that its 
principal, and very long traR or Aroke ?

S i M p. Lefs than that which the declining in (cveral places (torn 
ablolute reRitude, but the quantity o f a flea's eye makes in a right 

, line o f a thoufand yards long.
S A G R. I f  a Painter, then, at our launching from the Port, bad 

began to de(ign upon a paper with that pen, and continued his 
work till he came to he would have been able to have
taken by its motion a perfeR draught o f all thofe figures perfeRly 
interwoven and fhadowed on (evera! Ades with countreys, build* 
ings, living creatures, and other things $ albeit all the true, real) 
and eAential motion traced out by the neb o f that pen, would 
have been no other than a very long , but Ample line : and as to 
the proper operation o f the Painter, he would have delineated the 
fame to an hair, if  the (hip had Aood Ail!. That therefore o f the 
huge long motion o f the pen there doth remain no other marks? 
than thpfe tracks drawn upon the paper, the reafon thereof is be* 
caufe the grapd jnotion from to was common to
the paper,the pen, and all that which was in the (hip : but the petty 
motions forwards Fmd backwards, to the right, to the leA, com
municated by the fingers o f  the Painter unto the pen, and not to 
the paper, as being peculiar thereunto, might leave marks o f it (elf 
upon the paper, which did not move with that motion. Thus it 
is likewife true, that \h^ Earth moving, the motion o f the Aonc in 
defending downwards, was really a lo n g traR o f many hundreds 
and thouiands o f yards, and if  it could have been able to have de* 
lineatcdm a calm air, or other (uperAcies, the track o f its courfe, 

. , it would have left behind an huge Jong tran(ver(e line. But that
part o f all this motion which is common to the AondJ the Tower, 
and our (elves, is imperceptible to us, and as if  it had never been, 
and that part dnely remaineth obfetvable, o f which neither the 
Tower nor we partakers, which is in fine, that wherewith the 
Aohe"falling mcafureth the Tower.

S A i  y. A moA witty conceipt to clear up this point, which Ŵ$ 
not a little di(Hpult to many capacities. ' Now if  3 %*vp/*fM^wiH 
rnatcc no farther reply, we may pafs to the other experiment^ the 
unfolding o f  which will receive no (mall facility from the things 
already declared. ! ^

S i M I have nothing more to (ay : and I was well-nigh trans
ported with that delineation, and with thinking how tho(e Arokes 
drawn (o many ways, hither, thither^ upwards, downwards, for* 
wards, backw ard and interwoven with thou(andsof turnin^^ are 
not cRcntiaHy or really other, than Anal! pieced o f  one (ble line

drawn
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drawn all one way, and the fame without any other alteration lave 
the declining the dire& reRitudc, (ometimes a very inlenhble mat
ter towards one fide or another, and the pens moving its neb one 
while foftcr, another while (lower, but with very (mall inequality. 
And 1 think that it would in the fame manner write a letter, and 
that thole frollike penmen, who to (hew their command o f  hand, 
without taking their pen from the paper in one (ole Aroke, with 
inSnite turnings draw a pleafant knot, iftheyw erein a boat that 
did tide it along fwiftly they would convert the whole motion 
o f the pen, which in reality is but one (ole line, drawn all towards 
one and the fame part, and very little curved, or declining from 
perfeR re&itude, into a knot or Hourifh. And I am much pleafed 
that hath helped me to this conceit : therefore let us go
on, for the hope o f meeting with more o f them, will make me the 
AriRer in my attention.

S A G R. I f  you have a curioUty to hear fuch like (ubtilties,which 
occurr not thus to every one, you will Hnd no want o f them, e(pe- 
cially in this particular o f Naviga:ion;and do you not think that a 
witty conceit which 1 met with likcwife in the fame voyage,when I 
obierved that the maA o f the (hip, without cither breaking or bend
ing, had made a greater voyage with its round-top, that is with its 
top-gaHant,than with its fo o te r  the round top being more diAant- 
from the centre o f the Earth than the foot i s , it hadde(cribed the 
arch o f a circle bigger than the circle by which the foot had paded.

SiMP. And thus when a man walketh he goeth farther with 
his head than with his feet*

SACR. You have found out the matter your felf by help of 
your own niother-vvit: But let us not interrupt tSd/g/ziH#?.

S Ai*v.. It pleafeth me to (ee how he (botheth up
him(e!f in this conceit, if  happly it be his own, and that he hath not 
borrowed it from a certain little pamphlet o f conc!u(ions, where 
there are a great many more (uch fancies no le(spleafant & witty* 
It follovveth that we (peak o f the peicc ofOrdinance mounted per
pendicular to the Horizon, that is , o f a (hot towards our vertical 
point, and to conclude, o f the return o f the ball by the (ame line 
unto the fame peice, though that in the long time which it isfe* 
parated from the peice, the earth hath tran(ported it many miles 
towards the EaA ; now it ieemeth,that the ball ought to fall a like 
diAance from the peice towards the WeA ; the which doth not 
happen : therefore the peice without having been moved did Aay 
expe&ing the fame. The anfvver is the (ame with that o f the 
Aone falling from the Tow er ; and all the fallacy, and equivocati
on conHAeth in (uppodng AiM for true, that which is in queAion ; 
for the Opponent hath it Ail! fixed in his conceit that the 
ball departs from its re A , being difeharged by the fire
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from the piece ; and the departing from the Rate o f reA, cannot 
b e , unleAc the immobility o f the Terre Aria! Globe be prefuppO- 
A d , which is the conclufion of that was indifjpute; Therefore,
1 reply , that tbole who make the Earth moveable, anfwer , that 
the piece, and the ball that is in it ,  partake o f the fame motion 
with the Earth ; nay that they have this together with her from 
nature; and that therefore the ball depart? in no other manner 
from its.quiefcencc, but conjoyncd with its motion about the ccR* 
tre , the which by its pro jeRion upwards, is neither taken away, 
nor hindered; and in this manner following, the universal motion 
o f the Earth towards the EaA , it alwayes keepeth perpendicular 
over the faid piece, as well in its rife as in its return. And the 
fame you fee to enA:e , in making the experiment in a (hip with 
a bullet (hot upwards perpendicularly with a CroAe-bow , which 
returneth to the fame place whether the (hip doth move, or Rand 
Aill.

S A c R. This fatisAeth very well to a ll ; but becaufe that 1 have 
that taketh pleafure with certain Abtilties to

puzzle his companions, I will demand t)f him whether, (uppo* 
Ang for this time that the Earth Aanderh A ill, and the piece ere* 
Red upon it perpendicularly, direRed to our Zenith , he do at all 
queAion that to be the true perpendicular (hot, and that the ball 
in departing, and in its return is to go by the fame right line, 
Aill fuppoAng all external and accidental impediments to be re
moved ?

S i M p. I underAand that the matter ought to Aiccecd exaRly 
in. that manner.

S A G R. But if the piece were placed, not perpendicularly,but 
inclining toward.? Ame place, what would the motion o f the ball 
be? W ould it go haply, as hnthe other (hot, by the perpendi
cular line , and return again by the fame ? <

S i M p. It would not A  do ;  but iRuing out of the piece, if 
woqldpurfue its motion by a right line which prolongeththee* 
reR perpendicularity o f the concave cylinder o f the piece , unlefR 
A  far as its own weight would make it decline from that creRion 
towards the Earth.

S A G R* So that the mouuture of the cylinder is the regulator of 
the motion o f  the ba l l , nor doth it  ̂ or would it move out o f  that 
line, if  its own gravity did not make it decline downwards. . And 

Prc/fR; thcreAre placing the cylinder perpendicularly , and (hooting the 
upwards, it returneth by the fame right line downwards  ̂ be- 

caufe the motion o f the ball dependent on its gravity is down** 
' hythe&me perpendicular. T h j journey there Are o f the 

baH out of the piece , continueth or prolongeth the reRitude or 
perpendicularity o f that Aiaf! part o f the faid journey, which it 

^ " made within the faid piece; is it not A  ? S i M p*

1 .
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SiMP. So i t i s , inmy Opinion.
S'A GR. Now imagine the cytinder to be creRed, and that the 

Earth doth revolve about with a diurnal motion , carrying the 
p ie c e  along with it) tell me what (hall be the motion o f the ball 
within the cylinder, having given tire ?

S i M r. It (hall be a Arcight arid perpendicular motion, the cylin
der being ercRed perpendicularly.

S A G R. Conlider well what you (ay : lor I believe that it w ill 
not be perpendicular. It would indeed be perpendicular , if  the 
Earth Rood Aid , lor fo the ball would have no other motion but 
that proceeding from the fire. But in cafe the Earth turns round, 
the ball that is in the piece , hath Hkewile a diurnal motion , A) 
that there being added to the fame the impuKe of the Hrc; it mo- 
veth from the breech o f the piece to the muzzle With two motions, 
from the compaction whereof it comcth to pade that the motion 
made by the centre o f the balls gravity is an inclining line. And 
An* your clearer underAanding the fame , let the piece A C [y7* 
F/g. 2.] be ercRed , and in it the ball B ; it is manifeA , that the 
piece Aanding immoveable, and tire being given to i t ,  the ball 
Will make its way out by the mouth A , and with its centre , paf- 
Angthorow the the piece, (hall have deferibed the perpendicular 
line B A ,  and it (hall purfue that reRitude when it is out o f the 
piece , moving toward the Zenith. But in cafe the Earth (hould 
move round, and consequently carry the piece along with i t ,  in 
the time that the ball driven out o f the piece (hall move along 
the cylinder, the piece being carried by the Earth , (hall pade in
to the (ituation D  E , and the ball B , in going o ff, would be at 
the cornifh D , and the motion of the bals centre , would have 
been according to the line B D , no longer perpendicular, but in
clining towards the EaA  ̂ and the ball (as hath been concluded) 
being to continue its motion through the air , according to the 
direRion of the motion made in the piece , the faid motion (hall 
continue on according to the inclination o f the line B D  , and(o 
(hall no longer be perpendicular , but inclined towards the EaA, 
to which part the piece doth a!(o move ; whereupon the ball may 
A)l!ow the motion o f the Ecrth,and o f the piece. Now 
you fee itdemonArated, that the Range which you took to be 
perpendicular, is not fo.

S t M p. I do not very well underAand this budn^ls; do you,

S A L v. I apprehend it in par t ; but I have a certain, kind of 
(cruple, which I wi(h I knew how to exprels. 11 (eemato nie, that 
according to what hath been laid, if the Piece be ereRed perpen
dicular, and the Earth do move, the ball would not be to fall, as 
/4rF/?(7?/e andTyf/?# will have it, far from the Piece towards the

V 2  WeA,
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WeA, nor as you would have it, upon the Piece, hut rather far 
diAaut towards the EaA. For according to your explanation, it 
wouid have two motions, the which would with one confent carry 
it thitherward) to wit, the common motion o f the Earth, which 
carricth the Piece and the ball from C A towards E D  ; and the 
lire which carricth it by the inclined line B D , both motions to* 
wards the EaA, and therefore they arc Aiperiour to the motion of 
the Earth.

SAGR. Not To, Sir. The motion which carricth the ball to- 
wardsthc EaR, cometh ail from the Earth, and the fire hath no 
part at al! therein : the motion which mounteth the ball upwards, 
is wholly o f hre, wherewith the Earth hath nothing to do. And 
that it is fo, ifyou give not fire, the ball will never g o o  it o f  the 
Piece, nor yet rile upwards a hairs breadth; as alio if you make 
the Earth immoveable, and give fire, the ball without any inch* 
nation (hall go perpendicularly upwards. Thr ball therefore ha* 
ving two motions, one upwards, and the other in gyration, o f both 

.which the tranfverfe line B D i$ compounded, the impulfe upward 
is wholly o f fire, the circular comcth wholly from the Earth, and 
is equal to the Earths motion : and being equal to it, the ball 
maintaineth it (elf all the way dire&ly over the mouth o f the 
Piece, and at laR falleth back into the lame : and becaufe it al
ways obferveth the erc&ion o f the Piece, it appeareth alfo conti
nually over the head o f him that is near the Piece, and therefore 
it appeareth to mount exa&ly perpendicular towards our Zenith) 
or vertical point.

S i M p. 1 have yet one doubt more remaining, and it is, that in 
regard the motion o f the ball is very fwift in the Piece, it feeins 
not poUible, that in that moment of time the tranipofition of the 
Piece from C A to A D  fhould confer fuch an inclination upon j 
the tranfverfe line C  D , that by means thereof^ the ball when it ! 
cometh afterwards into the air fhould be able to follow the courfe 
o f the Earths i

S A C * .  You err upon many accounts; and HrA, the inclination 
o f the tranlverfe line C D ,  1 believe it is much greater than yoti 
take it to be  ̂for I verily think that the velocity o f the Ea^rthsmo  ̂
tion, notoneJy under the EquiooAial, but in our paratel aMb,*i4 
greater than that o f  the ball whilA it moveth in the Piece;i lb tha( , 
the interval C  E would be absolutely much bigger than the whole 
length of the Piece, and the inclination o f the tranfverfe*line com 
fcquently bigger than half a right angle but be the velocity of 
the Earth more, or be it lefs, in companion o f the velocity o f the 
fire, this imports nothing; foe if  the velocity of the Barth be fmalh ! 
and consequently the inclination o f the tranfverfe line be little 
al fo;  there,is then alfo need but o f little inclination to make the

ball
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ball (u(pend it fe!f in its range dire&ly over the Piece. And in 1 
word, if you-do but attentively condder, you will comprehend, 
that the motion o f the Earth in transferring the Piece along with 
it from C A to E D , conferreth upon the tranfverfe line C  D , (o 
much of tittle or great inclination, as is required to adjuA the 
range to its perpendicularity. Butyouerr, (econd)y, in that you 
referr the faculty o f carrying the ball along with the Earth to the 
impuKe of the lire, and you run into the fame error, into which 

but even now (eemed to have fallen; for the faculty 
o f following the motion of the Earth, is the primary and perpetual 
motion, indelibly and inseparably imparted to the (aid ball, as to a 
thing terreAtial, and that o f its own nature doth and ever (hall 
podefs the fame.

SALV. Let us yield, for the budneAis )uA as he
faith. And now from this di(cour(e let us dome to underAand the 
rca(on o f a Vcnatorian Problem, o f thole Fowlers who with their 
guns (hoot a bird dying ; and becaulc I did imagine, that in regard 
the bird dicth a great pace, therefore they (hould aim their (hot far 
from the bird, anticipating its Right for a certain (pace, and more
or le(s according to  its v e lo c ity  an d  the d iA a n c e o f  th e  b ird , th a t

fo the bullet haAingdire&ly to the mark aimed at, it might come 
to arrive at the (elf fame time in the fame point with its motion, 
and the bird wirh its flight, and by that means one to encounter 
the other : and asking one of them 3 if their pra&i(e wag not fo 
to do ; He told me, no ; but that the flight was very eade and 
certain, and that they took aim )uA in the (l^me manner as if they 
had (hot at a bird that did At Aill ;< that is, they made the flying 
bird their mark, and by moving their fowling-piece they followed 
her, keeping their aim Aill full upon her, till fuch time as they !ef 
Hyland in this manner (hot her as they did others dtting^MM* It is 
necedary therefore that that motion/ though (low, which the fowl
ing-piece maketh in turning and following aAer the flight o f  the 
bird do communicate it felfto the bullet alfo, and that it be joyned 
with that o f the fire ; (b that-the ball hath from the fire the mo
tion direRly upwards, and from the concave Cylinder o f the barrel 
the declination according to the&ight o f the Bird, )uA as'waS (aid 
before of, the (hot o f a Canon; Where the baA receiveth from the 
fire a virtue o f mounting upwards towards? the Zenith, and fromr 
the motion o f the Earth its winding toward^ the EaA, ^nd o f both! 
maketh a compound motion that followeth'the cour(e o f  the 
Earth, and that to the beholder (cemeth ortely to go dir681y up
wards, and return again downwards by the (ame linear The hold
ing therefore o f the gun continually dire&cd towards the mark, 
maketh the (hoot hit right, and that you may keep your gun di- 
reAcd to the mark, in ca(e the mark Bands Aill$ you muA al(b hold 

? your



your gun A:H;and if the mark (hall move,the gu n muA be kept upon 
r. the mark by moving. And upon this depcndeth the proper aniwer 

to the other argument taken from the (hot o f a Canon, at the 
mark placed towards the South or North : wherein is abedged, 
that it the Earth (hould move, the (hots wou!d all range WeA- 
ward o f the mark, becaufe that in the time whi!A the bai), being 
forc'd out o f the Piece, goeth through the air to the mark, the (aid 
mark being carried toward the EaA, woutd leave the ball to the 
WeAward. Iantwcr therefore, demanding whether if the C a
non be aimed true at the mark, and permitted A) to continue, it 
will conAantly hit the (aid mark, whether the Earth move or Aand 
AiH ? ft muAbe replied, that the aim altereth not at all, for if 
the mark doth Aand Aill, the Piece alto doth Aand AiH, and if  it, 
being tranfported by^the Earths motion, doth move, the Piece doth 
alfb move at the fame rate, and, the aim maintained, the (hot 
proveth always true, as by what hath been faid above is mani-
fcA.

S A G R. Stay a little, I entreat you, .Sd/T/dfiar, till I have pro
pounded a certain conceit touching the(e (hooters o f birds Hying, 
whole proceeding i believe to be the lame which you relate, and 
believe theeffeA o f hitting the bird doth like wife follow : but yet 
I cannot think that a& altogether conformable to this o f (hooting 
in great Guns, which ought to hit as well when the piece and mark 
moveth, as when they both Aand AiH ; and thefe, in my opinion, 
are the particulars, in which they diiagrec. In (hooting with a 
great Cun both it and the mark, move with equal velocity, being 
both traniported by the motion of'the TerrcArial Globe : and al
beit (ometimes the piece being planted more towards the Pole, 
than the mark, and con(equcntly_its motion being (omewhat (low
er than the motion o f the mark, as being made in a leder circle, 
lucha difference is inlenAble, at that little diAance of the piece 
from the mark ; but In  the (hot^f the Fowler the motion o f the 
FowJmgipiece wherewith it goeth following the bird, is very (low 
incotnparifbnof the &ight o f  the (aid b ird; whence me thinks it 
(hould follow, that that Anal! motion which the turning of the 
Birding-piece confeqeth on the bullet that is within it, cannot, 
when it is once gone forth o f it,'multiply it (elfin the air, untill it 
come to equal the velocity o f  the birds Bight,(o as that the (aid bullet 
(houfd always keep ,direR upon it : nay, me thinketh the bird 
would anticipate it and leave it behind. Let me add, that in this 
a&, the air through yvhjch the bullet is to pals, partaketh not o f the 
motion of the bird whereas in the cafe o f the Canon, both it, 
the mark, and the intermediate air, do equally partake o f the com
mon diurnal motion. So that the true caule o f the Marks-man 
his hitting the mark, an it (hould (eem, moreover and beAdes the

following
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Allowing the birds Bight with the piece, is his fomewhat anticipa
ting it) taking his aim before it ; as al(o his (hooting (as I believe) 
not with one bullet, but with many fmaH balls (^called (hot) the 
which (battering in the air podefs a great (pace ; and a!(o the ex
treme velocity wherewith the A (hot, being difcharged from the 
Cun, go towards the bird.

S A L v. Sec how far the winged wit o f ailticipateth,
and out-gocth the dulnefs o f mine; which perhaps would have 
light upon the(edi(parities, but not without long Audie. Now 
turning to the matter in hand, there do remain to be cohfidered 
by us the (hots at point blank, towards the EaA and towards* the 
WeA,  the drA o f which, if  the Earth did. move, would always 
happen to be too high above the mark, and the Acond too low ; 
foraimuch as the parts o f the Earth EaAward, by reaion o f the di
urnal motion, do continually dcfcend beneath the tangent paralel 
to the Horizon, whereupon the EaAera Aars to us appear to^aAend; 
and on the contrary, the parts WeAward do more and m6 re af- 
cend, whereupon Hie WeAcrn Aars do in our Aeming deAend : 
and therefore the ranges which arc leveled according to the (aid 
tangent at the Oriental m ark, (which whilA the ball padeth 
along by the tangent dcAendeth) (hould prove too high, and the 
Occidental too low by means o f the elevation o f themark^ whilA 
the ball padeth along the tangent. The antwcr is like to the reA : 
for as the EaAcrn mark goeth Continually defending, by reafon 
o f the Earths motion, under a tangent that continueth immove
able ; (p likewiA the piece for the Amc reaAn goeth continually 
incliningi, and with its mounture purfuing the (aid mark : by 

, which means the (hot proveth true.
But here I think it a convenient opportunity to give notice o f 

certain concedions,'which are granted perhaps over liberally by 
the followers o f  unto their Adversaries : I mean o f
yielding to them certain experiments for Aire and certain, which 
yet the AdverAries them Alves had never made tryal o f r as Air *'*
example, that o f things Ailing from the round-top o f a (hip whilA ^  ^  *
it is in motion, and many others; amongA which 1 verily believe^ 
that this o f  experimenting whether the (hot made by a Canon to
wards the EaA proveth too high, and the WeAern (hot toolow^ 
is one : and becauA !  believe that they have never made tryal 
thereof 1 dedre that they would tell me what diderence they 
think ought to happen between the Aid (hots, (uppodng the Earth 
moveable,or Appodng it moveable; and let for thig
time anfwer for them. ^

S i M p. I will not undertake to an(wer (0 conddently a? another 
more intelligent perhaps might do ; but (hall (peak what thus upon 
the Adden i think they would reply ; which is in cffe& the Amc

with
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wkh tint which hath been Maid already, namely, that in cafe the 
Earth (hould move, the (hots made EaAward would prove too 
high, &c. the ba!!, as it is probable, being to move along the tan
gent.

S A L v. But if I (hould (ay, that(o it falleth out upon trial!, 
how would you cen(ure me ?

S i M p. !t  is neCeAary to proceed to experiments for the pro
ving o f it.

 ̂ - S A L v. But do you think, that there is to be found a Gunner fo
!' skilful, as to hit the mark at every (hoot, in a diAance o f  v.g. Ave

hundred paces ?
"' t S i M p. No Sir ; nay f believe that there is no one, how good a

marks-man foever that would promile to come within a pace o f 
themark, *

S A L v. How can we then, with (hots A) uncertain, aAure out 
(elves o f that which is in dilpute ?

S i M p. W e may be adured thereof two wayes; onej by ma
king many (hots; the other, becaufe in reipeR of the great velo
city o f the Earths motion, the deviation Rom the mark would in 
my opinion be very great.

S A L v. Very great, that is more than one pace; in regard that 
the varying (o much, yea and more,is granted to happen ordinarily 
even in the Earths mobility.

S t M ?. I verily believe the variation from the mark would be 
more than (o.

^  S A *. v. Now f deAre that for our (atisfaRion we do make thus
m groA eadight calculation, if  youconfent thereto, which will 
Rand ns in Aead likewi(e ( i f  the computation (ucceed as I expeR) 

tA* fora warning how we do in other occurrences (uffer our (elves, as
^  the (aying to be taken with the enemies (houts, and (urrender 

up our belief to what ever ArA prclents it felf to our fancy. And 
now to give all advantages to the and

< let us fuppoie our (elves to be under the EquinoRial,there to (hoot 
a piece of Ordinance point blank EaAwards at a mark Avc hun
dred paces o(K FirA, let us (ee thus (as I (aid) in a level, what 
time the (hot after it is gone out o f  the Piece taketh to arrive at 
the m ark; which we know to be very little, and is certainly no 
more than that wherein a travailer walketh two Aeps, which a!(b 
is !e(s than the (ccond o f ' a  minute o f an hour; for (uppoAng 
that the travailer walketh three miles in an hour, which are nine 
thoufand paces, being that an hour containes three thou(and, Ax 
hundred fecono minutes, the travailer walketh two Aeps and an 
half in a (ccond, a (ccond therefore is more than the time o f the 
bails motion. And for that the diurnal revolution is twenty four 
hours, the WeRcrn horizon rifeth Afteen degrees in an hour, that
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is, AAecn A. A minutes o f a degree, in one Rift minute o f an hour; 
that is, fifteen feconds o f a degree, in one iecond o f an hour; and 
becaufe'onc fccond is the time o f the fhot, therefore m this time 
the WeAern horizon rifeth fifteen feconds o f a degree, and fo 
much likewifc the mark; and therefore fifteen feconds o f that cir
cle, whofc (emidiameter is five hundred paces (for fo much the di- 
Aance of the mark from the* Piece was iuppofed. J  Now let us 
look in the table of Arches and Chords ^(ee here is Cdpctw/r/ay his 
book) what part is the chord o f fifteen feconds o f the femidiame- 
tcr, that is, five hundred paces. Here you fee the chord (or fub- 
tenie) o f a ArA minute to be lefs than thirty o f  thofe parts, o f 
which the (emidiameter is an hundred thoufand. Therefore the 
chord o f a fecond minute (hall be lefs then half o f  one o f thofe 
parts, that is lefs than one o f thofe parts, o f whichthe femidiame* 
ter is two hundred thoufand; and therefore the chord o f AAeen 
conds (hall be lefs than AAeen of thofe fame two hundred thoufand 
parts; but that which is lefs than ( l i j  AAeen pares o f  two hun
dred thoufand, is alfo more than that which is four centeAncs o f 
five hundred ; therefore the afeent o f the mark in rhe time o f the 
balls motion is leAe than four centefmes, that is, than -one twenty 
Rfthpartof apace ; it (hall be therefore ( ^  about two inches: 
And fo much confcquently (hall be the variation o f each WcAern 
fhot, the Earth being (uppofed to have a diurnal motion. Now if i  
(hall tell you, that this variation (1 mean of falling two inches fhort 
o f  what they would do in cafe the Earth did not move) upon tri- 
all doth happen in all (hots, how wi!l you convince me SnKphff#?, 
(hewing me by an experiment that it is not fo ? D o you not fee 
that it is impoflible to confute me, unlefs you ArA And out a way 
to (hoot at a mark with fo much exa&neAe, as never to miAe an 
hairs bredth ? For whilA the ranges o f  great (hot conAA o f diffe
rent numbers o f paces, as d? /k&p they do, I will afHrm that in 
each o f thofe variations there is contained that o f two inches cau- 
(edby the motion of the Earth.

S A G R. Pardon me^d/t/nUKF, you are too liberal. For I would 
tell the f  that though every (hot (hould hit the very
centre o f the mark, that (hould not in the IcaA difptove the motion 
o f the Earth. For the Gunners are (o conAantly imployed in le
velling the Aght and gun to the mark, as that they can hit the fame, 
notwithAanding the motion o f the Earth. And J fay,  that if  the 
Earth (hould Aand Ail!, the Aiots would not prove true ; but the 
Occidental would be too low, and the Oriental too high : now let 
^/wphej^ydifprovetneifhecan.

S A L V .  This is a fubtilty worthy of But whether
this variation be to be obferved in the motion, or in the reA o f the 
Earth, it mu A needs be very Altai!, it muA needs be fwallowed up

X  in
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in thofe very great ones which fundry accidents continualiy pre 
duce. And all this hath been fpoken and granted on good grounds, 
to ,yj;;;y?/;fzt;j, and only with an intent to advertife him how much 
it importeth to be cautious in granting many experiments for true 
to thole who never had tried them, but only eagerly alledged them 
;uA as they ought to be for the (erving their purpoie : 'This is fpo
ken, I fay, by way of furplulfagc and Corollary to for
the real truth is, that as concerning thefe (hots, the lame ought ex- 
a&ly to befall aiwcll in the motion as in the re A o f the TerrcArial 
Globe ; as likewile it will happen in all the other experiments 
that cither have been or can be produced, which have at hrA blu(h 
fo mnch femblancc o f truth, as the antiquated opinion o f  the 
Barths motion hath of equivocation.

S A G R. As for my part I am fully (atished , and very well un- 
derAand that who fo (hall imprint in his fancy this general com
munity o f the diurnal converfion amongA all things TerrcArial, 
to all which it naturally agreeth, afwcll as in the old conceit o f  its 
reA about the centre, (hall doubtlcbe difeern the fallacy and equi
voke which made the arguments produced (eem concluding. 
There yet remains in me (ome hxbtancy (as f have hinted be
fore) touching the bight'of birds. the which having as it were .an 
animate faculty o f moving at their plealure with a thoufand mo
tions , and to Aay long in the Air feparatedfrom the Earth, and 
therein with moA irregular windings to go fluttering to and again, 
I cannot conceive how amongA lo great a confubon of motions, 
they fhould be able to retain the hr A commune motion $ and in 
what manner , having once made any Aav behind , they can get 
it up again , and overtake the fame with hying, and keep page 
with the Towers and trees which hurry with (b precipitant a coprfe 
towards the EaA ; J  (ay (o precipitant, for in the great circle osf 
the Globe it is little lcbe than a thoufand miles an hour , whereof 
the bight o f  the (wallow Ibclievc makes nothAy*

SA L v. I f  the birds were to keep pace with the courfe o f  the 
trees by help o f their wings, they would of necehity hie very faA; 
and if  they were deprived o f the univerfalconverhon, they would 
lag as far behind; and their bight would (eem as furious towards 
the W eA , and to' him that could difeern the fam e, it would 
much exceed the bight o f an arrow; but I think we could not be 
able to perceive i t , no more than we (ec a Canon bullet, whil'A 
driven by the fury o f the bre , ic bicth through the Air : But the 
truth is that the proper motion of birds, ,1 mean of their bight, 
hath nothing to do with the univerfa! motion , to which it is nei
ther an help , nor an hinderance ; and that which maintained 
the (aid motion unaltered in the birds, is the Air it fe lf , thorough 
which they f)ie, which naturally following the %r;zg<? o f  the

Earth
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Earth, !tke ds it carneth the c!ouds along with it, fo it tranfporteth 
birds and every thing c! A which is pendent in the fame; in to much 
that as to the buAneAe o f keeping pace with the Earth 3 the birds 
need take no care thereof , but for that work might Aeep perpe- 
tua!)y.

S A G R. That the Air can carry the clouds along. With i t ,  as 
being matters eaAe for their lightneffc to be moved and deprived 
o f all other contrary inclination, yea more, as being matters that 
partake alio o f the conditions and properties o f the Earth ; I com
prehend without any difficulty ; but that birds, which as having 
iife, may move with a motion quite contrary to the diurnal, once 
having furceafed the (aid motion, the Air fhou!d rcAore them to 
it, ieems to me a little Arange, and the rather for that they are folid 
and weighty bodies; and withal, we fee ; as hath been Aid, Aones 
apd other grave bodies to !ie unmoved againA the o f the
air ; and when they fuffer themfelves to be overcome thereby, 
they never acquire fo much velocity as the wind which carrieth 
them.

S A L v. W e aAribe not fo little force , S to the moved
Air , which is ab le  to move and bear before it fhips full fraught, 
to tear up trees by the roots , and overthrow Towers when it 
moveth fwiftly ; and yet we cannot fay that the motion o f the 
Air in thefe violent operations is neer fo violent, as that o f  the 
dfurnal revolution.

S 1 M p. You fee then that the moved Air may alfo cotinue the 
motion o f projeRs, according to the DoRrine o f  ; and
it (eemed to me very Arange that he fhould have erred in this 
particular. ,

SALv.  It may without doubt, i ncaAi t  could continue it Alf^ 
but lik ats When the windceaAug neither (hips goon , nor trees are 
blown down , fo the motion in the Air not continuing after the 
Aone is gone out o f the hand , and the Air ceaAng to move , it 
followcth that it mu A be fomething el A beAdes the Air that ma- 
keth the<pro)eRs to move.

S 1 M p. But how upon the winds being laid , doth the (hip ccaA 
to move* Nay you may Ac that when the wind is down ? and 
the Ails Ari d , the veffel continueth to run whole miles.
* SALv. ,  But this maketh again A: your A lf , for that
the wind being laid that Ailing the fails drove on the (hip ? yet ne- 
vertheleAe doth it without help o f the continue its
courA.
- *Sy M p. it might be Aid that the water was the which
carried forward the (hip ? and maintain'd it in motion.

SA L vt .It might indeed be fo affirmed, if  you would (peak 
quite contrary to truth;  for the truth i s ,  that the w ater, byrea-

X  3 (bit
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ion o f its great refiAance tothedivifion made by the hull o f the 
fhip, doth with great noife rcftA the fame; nor doth it permit it 
o f a great while to acquire that velocity which the wind would 
confer upon it , were the obAacleof the water removed. Per
haps you have never confidercd with what fury the
water befets a bark , whil'A it forceth its way through a Aanding 
water by help of Oars or Sails: for if  you had ever minded that 
cffe& , you would not now have produced fuch an abfurdity# 
And 1 am thinking that you have hitherto been one o f thole who 
to find out how fuch things fucceed , and to come to the know- 
ledg o f natural cffc&s , do not betake themfelves to a Ship 3 a 
Crode-bow , or a piece o f Ordinance , but retire into their Au* 
d ies, and turn over Indexes and Tables to fee whether 
hath fpoken any thing thereof; and being aAurcd o f the true 
fenfc o f the T ext , neither dedre nor care for knowing any 
more

rh? grtcf S A G R. This is a great felicity , and they are to be much cn*
vied for it. For if knowledg be defired by a l l , and if  to be wife, 
be to think ones fe]f fo , they enjoy a very great happineCe, for 

*4"  that they may perfwade themfelves that they know and under Aand 
all things, in icornof thofe who knowing, that they under Aand 
not what thefe think they underAand , and confequently feeking 
that they know not the very lea A particle o f  what is knowable, 
kill themfelves with waking and Audying, and confume their days 
in experiments and observations. But pray you let us return to 
our b irds; touching which you have fa id , that the Air being mo* 
ved with great velocity , might reAore unto them that part o f  the 
diurnal motion which amongA the windings o f  their flight they 
might have loA ; to which I reply , that the agitated Air feemeth 
unable to confer on a folid and grave body, fo great 3 velocity as 
its own,: And becaufe that o f the Air is as great as that o f the 
Earth /  I cannot think that the Air is able to make good the loCe 
o f  the bipds retardation in flight.

S  A L v. Your difeourfe hath in it much o f probability , and to 
Aick at trivial doubt? is not for an acute wi t ; yet never^helefle the 
probability being removed, I believed that it hath not a jot more 
force than the others already conHdered and refblved. , .

S A o R* It  ̂moA certain that if it be not neceAaply condu* 
dent , its efHcacy muA needs be juA nothing at all , for it is 
oncly wh&n theconclufion isnecpRary that the opponent b^th no* 
thing to alledg on the contrary.

S * u v. Your making a greater fcruple of this than of the other 
inAances dependeth, if I miAake not, upon the birds being api' 
mated, and thereby enabled to ufe their Arength at pleafure a" 
gainA the primary motion in-bred in terrene bodies : like as far

example?
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example, we lee them whil'R they arc alive to Ry upwards, a thing 
altogether impoRiblc for them to do as they are grave bodies; 
whereas being dead they can oncly fall downwards; and there
fore you hold that the realons that are o f force in all the kinds o f 
projects above named, cannot take place in birds: Now this is 
very true ; and bccauieit is fo , Sjgrf;/;Ry , that doth not appear 
to be done in thole proje&s, which we lee the birds to do. For if 
from the top o f a Tower you let fall a dead bird and alive one, 
the. dead bird (hall do the lame that a Rone doth, that is , it (hall 
RrR follow the general motion diurnal, and then the motion o f 
defeent, as grave ; but if  the bird let fall , be a live , what (hall 
hinder it, (there ever remaining in it the diurnal motion) frpm 
foaringbyheipof its wings to what place o f the Horizon it (hall 
plealc ? and this new motion , as being peculiar to the bird, and 
not participated by u s, muR of neccRity be viRble to ns ; and if  
it be moved by help o f its wings towards the W eR , what (hall 
hinder it Rom returning with a like help o f its wing§ unto the 
Tower. And, becauic, in the laR place, the bird swending its 
flight towards the WeR was no other than a withdrawing Rom 
the diurnal motion, (which hath, (upppote ten degrees o f velocity) 
one degree onely , there did thereupon remain tp the bir^whifft 
it was in its Right ninedegreesof velocity , and (o (bpn as it did 
alight uP°ti the the Earth , the ten common degrees returned to ity 
to which, by dying towards the EaR it might adde one, apd wit!? 
thole eleven overtake the: Tower. And in (hort, if we well <con̂  
fider , and more narrpwly examine the effe&s of the Right o f 
b irds, they diRerRpm theproje&s fhptor thrown tp any part pf 
the World in nothing, (ave oncly that the ptPjeRs are moved by 
external projicient, ^nd the bird^by ap interp^l principle. ^ p 4 
here foraR nalprpofof the nullity o f  all the experiments befprg 
^Hedged ? 1 ooncdyp it now a  ̂ time and place convenient to 
dcrpop&mte a way hpw to make an fP^l o f them all?
Shut yopr felf up wipR (pnre friend ip the grand pabbin bepweep 
the decks o f (omc large Ship, apd there procure gnats, Ric§, and 
fpeh other (mail wipgcd creatures : . ge t  al(o a great tub ( o r  
other vefRl) full of water, and within it put certain R(hes; let 
alfo a cerraio bottle he hung up, which drop by drop letteth forth 
its water ioto another bottle placed upderneath, having a narrow 
peck : and, the Ship lying Rill, obierve diligeptly how thpfc Rnall 
winged animals Ry with like velocity towards ah parts o f the C a
bin ; how the 6 (hes pvitn indifferently towards all Rdes; and hpw 
the diRUling drops all fall into the bottle placed underneath. Apd 
fading any thing toward? yopr friend, you need not throw it with 
more force one way then another? provided the diRapccs be equal: 
and leaping, as the fayipg is, with your feet doled, ypu will rca(h
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as far one way as another. Having obierved all theie particulars, 
though no man doubteth that io long as the veifel Rands Rill, they 
ought to fucceed in this manner ; make the Ship to move with 
what velocity you pleaie ; for (lo long as the motion is unifbrmc, 
and not duAuating this way and that way) you (hall not diicern 
any the leaR alteration in all rhe forenamcd eifeAs ; nor can you 
gather by any o f them whether the Ship doth move or Rand Rill.
In leaping you (hall reach as far upon the door, as before $ nor for 
that the Ship moveth (hall you make a greater leap towards the 
poop than towards the prow  ̂ howbcit in the time that you Raid 
in the Air,the door under your feet fhall have run the contrary way 
to that o f your jump s and throwing any thing to your companion i 
you (hall not need to caR it with more Rrength that it may reach 
him, ifhe fhall be towards the prow, and you towards the poop, 
then i f  you Rood in a contrary Rcuation; the drops fhall all diRiil 
as before into the inferiour bottle, and not (o much as one (hall 
fall towards the poop, albeit whil'R the drop is in the Air, the Ship 
fhall have run many feet; the Fidies in their water diall not fwim 
with more trouble towards the fore-part, than towards the hinder 
part o f  the tub; but fhall with equal velocity make to the bait 
placed on any dde o f the tub ; and laRly , the dies and gnats 
fhall continue their dight indifferently towards all parts; nor 
fhall they ever happen to be driven together towards the dde o f 
the Cab bin next the prow , as if they were wearied with fol
lowing the iwift coupfe o f the Ship, from which through their 
fufpendon in the Air, they had been long (eparated ; and if 
burning a few graines o f  incenfe you make a little imdkc, 
you fhall fee it aicend on high, and there in manner o f  a cloud 
fufpend it ielf, and move indifferently, not inclining more to one 
dde than another: and o f this correipondence o f eifeAs the caufe 
is for that the Ships motion is common to all the things contained 
in ic, and to the Air a lio ; i  mean if  thoie things be ihut up in the 
Cabbin : but in cafe thoie things were above deck in the open Air, 
and not obliged to follow the courie o f  the Ship, differences more 
or lede notable would be obierved in iome o f the fore-named ef- 
fcAs, and there is no doubt but that the imoke would Ray behind 
as much as the Air it ie l f ; the dies alio, and the gnats being hin
dered by the Air would not be able to follow the motion o f the 
Ship, i f  they were (eparated at any diRance from it. But keeping 
Reer thereto, becauie the Ship it ielf as being an unfraRuous fa -  
brick, carrieth along with it part o f its neercR Air, they would 
fbl ow the (aid Ship without any pains or difficulty. And for the 
like reafon we fee ibmecimes in riding poR, that the troubleiome i 

. dies and * hornets do follow the horics dying iometimes to one/ ,
(ometHhes to another part o f the body, but in the falling drops [

the
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the difference would be very Rnall? and in the lalts,* and projc&i- 
ons of grave bodies altogether imperceptible.

S A G R. Though it came not into my thoughts to make trial! o f 
thete observations, when I was at Sea, yet am I confident that they 
willlucceed in the fame manner, as you have related ; in confirma
tion of which ! remember that being in my Cabbin 1 have asked 
an hundred times whether the Ship moved or Rood Rill ; and 
lometimes 1 have imagined that it moved one way, when it Aeercd 
quite another way. I am therefore as hitherto fatisAed and con
vinced of the nullity o f al! thole experiments that have been pro
duced in proof o f the negative part. There now remains the ob- 
)e3 ion founded upon that which experience (hews us? namely, that 
a fwift %r/;g<7 or whirling about hath a faculty to extrude and 
dilperlc the matters adherent to the machine that turns round ; 
whereupon many were o f opinion, and amongR the reR,
that if  the Earth fhould turn rpund with fo great velocity, the 
Aones and creatures upon it Aiould be toA into the Skie, and 
that there could not be a morrer Arong enough to fkAcn buildings 
(o to their foundations, but that they would likewile AiAbr a like
extruAon r . *

S  A L v- Befbre I come to anfwer this obje&ion, I cannot but
take notice o f that which I have an hundred times oblerved, and 
not without laughter, to come into the minds o f moR men fo foon 
as ever they hear mention made of this motion o f the Earth,which 
it believe&by them fo Axt and immoveable, that they not only ne
ver doubted o f that reft, but have ever Arongly believed* that all 
other men alwell as they, have held'it to be created immoveable, 
and (o to have continued through all (uccecding ages : and being <,/
fetled in this perfwaAon, they Aand amazed to hear that any one 
fhould grant R motion? as if, aRer that he had held it to be immo- 
veable^ he had fondly thought it to commence its motion then Pythagoras'^** 
(and not till then) wh<mTy?f?4go?%y (or whoever elfe was the ArA ^ ^
hinter o f its mobility) laid that it did move. Now that fuch a foo-  ̂
li(h concert (1 mean of' thinking that thole who kdmit the motion 
o f the Earthy have ArA thought it to Aand Aill from its creation, 
Hntillthetimeof and have oncly made it moveable
after that F y ^ ^ r^ e A e c m e d  it lo) Andeth a place in the mindes 
of the vulgar? and men o f (hallow capacities? t do not much, won
der; but that luch perlons as and Ihould alio
run into this childilh miAake? is to my thinking *a more admirable 
and unpardonable lolly.

S A G R. You believe then? <S4/<yf4Haf,that Ffp/pwy thought? that 
In bis Deputation he was to maintain the Aability o f  the Earth 
3gainR fuch perlons, as granting it to have been immoveable, un- 
R)1 the timeof^fyt%7%g0r4y , did a(Hrm it to have been bu f then

made
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made moveabtc, when the (aid Fy//?^^r^ aferibed unto it tuo* 
tion.

S A L v. We can think no other, if we do but confider the way 
he taketh to confute their afiertion; the confutation o f which 
confiAs in the demolition of buildings, and the tofling o f Aones, 
living creatures and men themfclvcs up into the Air. And be* 
caufc fuch overthrows and extiuilons cannot be made upon buil* 
dings and men, which were not before on the Earth, nor can meft 
be placed, nor buildings erc&ed upon the Earth, unlefle when h 
Aandeth Aill; hence therefore it is deer, that Ffp/pwy arguctha* 
gainA thofe, who having granted the AabHity o f the Earth fof I 
fometime, that is, fo long as living creatures, Aones, and Ma(oH$ 
were able to abide there, and to build Palaces and Cities, make it 
afterwards precipitately moveable to the overthrow and de AruAi* 
o f Edifices, and living creatures, &c. For if he had undertook to 
difpute againA fuch as had aferibed that revolution to the Earth 
from its &  A creation, he would have confuted them by faying' 
that if the Earth had alwayes moved, there could never have been 
placed upon it cither men or Aones; much lefs could building 
have been ere&ed, or Cities founded, &c.

S i M p. I do not well conceive thefe and F/p^
inconveniences.

s  A L V . Ftc/cwf? e i t h e r  argueth againA thofe who have cAee%' 
edthe Earth always moveable ; or againA iuch as have held that 
it Aood for fome time Ail!, and hath flnce been fet on moving 
! f  againA the RrA, he ought to fay, that the Earth did not always 
move, for that then there would never have been men, animals, of 
edifices on the Earth, its lyerf/gp not permitting them to Aa]f 
thereon. . But in that he arguing, faith that the Earth doth not 
move, becaufe that beaAs, men, and houfes before plac'd on t% ) 
Earth would precipitate, he fuppofeth the Earth to have been on% 
in fuch a Aate, as that it did admit men and beaAs to Aay, an̂  
build thereon ; the which draweth on the confequence, that it  ̂
did for fome time.Aand Aill, to wit, was apt for the abode of a* 
nimals and ereRion o f buildings. D o you now conceive what 1 
would fay ? *

SiMP.  !  do, and I do not : but this little importeth to th? 
merit o f  the caufe; nor can a fmall miAakc of con!'
mitted through inadvertencie be AifHcient to move, the Earth) 
when it is immoveable. But omitting cavils, let us come to the 
Advance o f the argument, which to me feems unanfwerable.

S A u v. And!, will drive it home, and re-inforce î
by. fhewing y^t more fenfibly ? that it is true that grave bodies 
turn d with velpclty about a fettled centre, do acquire an 
o f  moving, and receding to a diAance Aom that centre, eva

thet
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then when they arc in A Rate o f having a propcniion o f moving 
naturally to tiic tame. Tie a bottle that hath water in it, to 
the end of a cord) and holding the other end faR in your hand, 
and making the cord and your arm the femi-diameter, and the 
knitting of the (houlder the centre, fwing the botde very fait a- 
bout, fo as that it may deferibe the circumference o f  a circle, 
which, whether it be parallel to the Horizon, or perpendicular to 
it, or any wav inclined, it fhall inaH cafes iollow, that the wa- 
tet will not fait out o f the botde nay, he that (hall fwing it,
(hall And the cord always draw, and Arive. to go farther from the 
(boulder. And if vou bore a hole in the bottom o f the bottle, 
you (ha!! (ee the water (pout forth nolefs upwards into theskie, 
than laterally, and downwards to the Earth ; and if  inAead o f wa- 
ter,you (liallput little pebble Rones into the botde, and fwing it 
in the fame manner, you (hall f in d  that they will Rrivc in the like 
manner againR the cord. And laAly, we fee boys throw Rones 
a great way, by Twinging round a piece o f a Rick, at the end o f 
which the Rone is let into a (lit ^  ?%??#? %

jZ /M gQ  all which a r e  a r g u m e n t s  o f t h e  t r u t h  of the c o n c lu A o n ^  

to wit that the <yer;/g<? o r  (wing conferreth u p o n  the m o v e a b l e ,  

a  m o t i o n  t o w a r d s  the circumference, in cafe the motion b e f w i f t :  

and therefore if  the Earth revolve about its own centre, the mo
tion of the fuperheies, and efpecially towards the great circle, 
as being incomparably more fwift than tho(e before named, ought 
to extrude all things up into the air.

SIMP .The Argument feemeth to me very well proved and 
inforced; and t believe it would be an hard matter to anfwer and 
overthrow it.

SALv,  Its (olution dependeth upon certain notions no !e*fs 
known ?nd believed by you, than by my felf : but becaufe they 
come not into your mind, therefore it is that you perceive not the 
anfwer s wherefore, .without telling you it (for that you know the 
fame already) I (hall with onely aOiRing your memory, make you 
to refute this argument.

S i M p. I have often thought o f your way o f arguing, which 
hath made me almoR think that you lean to that opinion o f f  1%. ^
h?, Q^ôZ therefore I intreat
you to free me from this doubt, by letting me know^your )udg-

S A c v. What I think o f the opinion o f f  Ẑ t̂ , you may gather 
Rom my words and a&ions. I have already in the precedent con
ferences cxprefly declared my felf more than once ; I will purfuc 
the (ame Ryle in the prefent cafe, which may hereafter (erve you 
for 3n example, thereby the more eafily to gather what my opi-* 
nion is touching the attainment o f knowledg, when a time (hall

Y o#cr
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offer upon fome other day : but I would not haveJjgrFr//^ of 
fended at this digredlon.

SAGR. I am rather very much pleated with it, for that t re
member that when I Audied Logick,I could never comprehend that 
fb much cry d up and moA potent demonAration o f

SALV. Let us go on therefore; and let tell me
what that motion is which the Aone maketh that is held faA in the 
Ait o f the fling, when the boy (wings it about to throw it a great 
way ?

S i M p. The motion of the Aone, fo long as it is in the flit, is 
circular, that is, moveth by the arch of a circle, whofe AcdfaA 
centre is the knitting o f thc(houlder,and its Ami-diameter the arm 
and Aick.

SALV.  And when the Aone leaveth the fling, what is its mo
tion ? Doth it continue to follow its former circle, or doth it go 
by another line ?

SiMP. ft will continue no longer to (winground, for then it 
would not go farther from the arm o f the proficient, whereas 
\vc fee it go a great way off!

SALV. With what motion doth it move then ?
S i M p. Give me a little time to think thereof; fo r  I have ne* 

ver confldered it before.
SALV. Hark hither , ; this is the

in a (ub)e& well underAood. You have paufed a great while,

S i M p . As far as I can fee, the motion received in going out of 
the fling, can be no other than by a right line ; nay, it muA ne- 
ceffarily be fb, i f  we fpeak o f the pure adventitious I
w asalitrlepczledto fee it make an arch, but becaufethat arch 
bended-all the way upwards, and no other way, I conceive that 

"** that incurvation cometh Aom the gravity o f the Aone, which na- 
turallydravveth it downwards. Thetm preOed/w pe^, I fay, 

/w. vvithout refpeAing the natural, is by a right line.
SALV. But by what right line? Becaufe infinite, and towards 

every Ade may be produced Aom the flit o f the fling, and Aom the 
point o f  the Aones feparation Aom the fling.

SiMp. It moveth by that line which goeth direAly Aom the 
motion whigh the Aone made in the fling.

SALV. The motion o f  the Aone whilA it was in the flit, you 
have affirmed already to be circular; now circularity oppofeth 
direRneA, there not being in the circular line any part that is di* 
reA or Areight.

S i M p. I mean not that the pro)eAed motion is direA in re* 
fpeA o f the whole circle, but in reference to that ultimate point, 
where the circular motion determineth. I knovy what I would

fay?
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(ay, but do not well know how to exprefs my felR

S A L v. And I alfo perceive that you underRand the bufitiefs, 
but that you have not the proper terms, wherewith to exprefs the 
fame. Now thefe I can ealily teach you ; teach you, that is, as 
to the words, but not as to the truths, which are things. And that 
you may plainly lee that you know the thing 1 ask you, and onely 
want language to exprefs it, tell me, when you (hoot a bullet out 
of a gun, towards what part is it, that its acquired card-
ethit?

S i M p. Its acquired carrieth it in a right line, which
continucth the reRitude o f the barrel, that is, which inclineth new " 
ther to the right hand nor to the left, nor upwards nor down
wards.

S A L v. Which in (hort is afmuch as to fay, it maketh no angle 
with the line o f Rreight motion made by the fling.

* S ! M p. S o l  would have (aid.
S A L v. I f  then the line o f  the profeRs motion be to continue 

without making an angle upon the circular line deferibed by it, 
whi!R it was with the proficient; and if  from this circular motion it 
ought to pafs to the right motion, what ought this right line to be ?

S i M p. It neetls be that which toucheth the circle in the 
point o f ieparation, for that all others, in my opinion, being pro
longed would interfeR the circumference, and by that means make 
fome angle therewith.

SALV. Youhaveargued very well, and (hewn your (elf half a 
Geometrician. Keep in mind therefore, that your true opinion 
is expreR in thefe words, namely, That the profcR acquireth an 

o f moving by the Tangent, the arch deferibed by the 
motion of the proficient, in the point o f  the (aid profeRs fepata* 
tion from the proficient.

S i M p! I underRand you very well, and this is that which !  
wouldfay.

SALV. O f a right line which toucheth a circle, which o f its 
points is the neareR to the centre o f that circle ?

S i M p. That o f the contaR without doubt : for that is in the 
circumference o f a circle, and the reR without : and the points o f 
the circumference are all equidiRant from the centre.

S a L V .  Therefore a tnoveable departing from the contaR, and 
moving by the Rreight Tangent, gocth continually farther and 
farther from the contaR, and alfo Rom the centre of the circle.

S i M p. It doth fo doubclefs.
S A L v. Now if you have kept in mind the proportions, which 

you have told me, lay them together, and tell me what you gather 
from them.

S i m p. I think I am not fo forgetful, but that I J o  remember
Y z  them*
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them. From the things premiled I gather that the projeR fwiRly 
Rvinged round by the proficient) in its leparating from it, doth re
tain an rwpctMj o f continuing its motion by the right line, which 
toucheth the circle defcribed by the motion o f the proficient in 
the point o f feparation, by which motion the profe& goeth con- 
Hnually receding from the centre o f the circle defcribed by the 
motion o f  the proficient.

S A L v. You know then by this time the reafon why grave bo
dies Ricking to the rim of a whee!e , fwifdy moved, are extruded 1 
and thrown beyond the circumference to yet a farther diAance } 
from the centre. f

S i M p. 1 think I underRand this very w e!!; but this new know- j 
ledg rather increafeth than leReneth my incredulity that the Earth ! 
can turn round with fo great velocity, without extruding up into ! 
thesky, Rones, animals,

S A L v. In the fame manner that you have underRood aH this? 
you fha!!, nay you do underRand the reR : and with recolleRing 
yottr fe!F you may remember the fame without the he!p o f o* 
there : outthat we may lofe no time, I will help your memory 
therein, 'You do already know o f your felf, that the circu!ar mo
tion o f the proficient imprefleth on the profeR an o f mo-
ving ^when thty come to feparate^ by the right Tangent, the 
circle o f the motion in the point o f feparation, and continuing a- 
longbythe fame the motion ever goeth receding farther and far
mer from the proficient ; and you have faid, that the projeR 
would continue to move along by that right line, if there were not 
by its proper weight an inclination o f d^fdeht added unto it; from 
which the incurvatipn o f  the liiie o f morion is derived. It Rems 
moreover that you knew o f yotir ^hat tLis incurvation al
ways bended towards the centre o f the Earth, for thither do aH 
grave bodies tend. Now I proceed'a little farther,and ask you,whe
ther the moveab!e after its feparation, in continuing the right mo
tion goet!i always equally receding from the centre, or i f  you wi!!, 
from the circumference o f  that circle, o f  which the precedent mo
tion was a part ? which is as much as to fay, Whether a moveable? 
thatRr&kingthepoint o f a tangent, and moving along by the 
laid Tangent, doth equally recede from the point of contaR, .and 
from the circumference o f  the circle ? , - *

S i M p. No, Sir : for the Tangent near to the point o f  contaR, 
Tccedeth very little from the circumference, wherewith itlceepeth 
a very narrow angle, but in its going farther and farther . 
off? th^diRance alwaysencreafeth^with a greater proportion; & )
that in a circle that (hould have <z/. g. ten yards o f diameter, a point 
o f  thejangent that was diRant from the contaR but two palms, f, 
WOuMTie three or tbur times as Ta/diRant &om the circumference

of
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of the circle, as a point that was diAant front the conta&ion one 
palm, and the point that was diAant half a palm, I likewile believe 
would (carle recede the fourth part o f the diAance o f the lecond : 
lo that within an inch or two of the conta&, the reparation o f the 
Tangent from the circumference is (carle difcernable.

$ALv.  that the recedion o f theprofeA from the circumfe
rence of the precedent circular motion is very (mall in the begin-
iog) J
 ̂ AlmoA inlenfible.
' v. Now tell me a little; the pro)e&, which from the mo- 
tiahtof thh proficient receiveth an o f  moving along the
Tangent in a right line, and that would keep unto the lame, did 
not its own weight deprels it downwards, how long is it after the 
Reparation, ere it begin to decline downwards. 
t ' StMP.  I believe that it beginneth prelently; for it not ha
ving any thing to^uphold it, its proper gravity cannot but ̂ ope
rate, . o t i  6

A L v .'S o  that, if  that lame Acme, which being extruded Aom
thatyvheel turn'd aboUtr very faA, had as great a natural propen- 
Gonofmoving towards the centre o f the laid wheel, as it hath to 
move towards the centre o f the Earth, it would be an ealle mat
ter for it to-retdrn unto the wheel,*oir rather not to depart from it; 
in regards thafnpon the begining o f theieparation, the reccGion be
ing A) Inialb by realon o f the ihGtiite acutenels o f the angle o f 
dontaR, every very little of inclination that draweth it back to
wards ttXe'ce.ntte o f the wheel, would be fulBcient to retain it up* 
omthe rim or circumf&ehce. ^

1 %3qheAion nbt, but that if  one luppole that which nei
ther is, nor can be, to wit, that the inclination o f thole gr&v2 bo
dies was to g&f Ho wafd^the centre of the wheel, they would never 
toAdfobe^ktnid^dorHiakenoff.

S A L v. But I neither do,nor need to fuppole that which is n ot; 
fop 1 will not<leny but that the Aones are extruded. Yet I (peak: 
this by way of (uppoGtion, to the end that you might grant me 
thereA.  ̂Now fancy to your (elf, that the Earth is that great 
^heeli'^whi&tnoved'wnh lo great velocity is to extrude the Aones. 
You 'could'tell me very well even now, that the motion of'proye- 
Rion ought to be by'that right line which toucheth the Earth in 
the point o f  Aparation : and this Tangent, how doth it notably 
recede Aom^the luperGcies o f the TerreArial Globe?

S i M?. ! believe, that in a thoufand yards, it will not recede 
Aom the Earth an inch.

S A L v. And did you not lay, that the proyeR being drawn by 
its own weight, declineth Aom the Tangent towards the centre o f 
the Earths

173
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S i M p. 1 Aid fb, and alto confeAc the re A : and do now plainly 

understand that the Aone wi!l not Separate Aom the Earth, for 
that its receflion in the beginning would be Rich, and A) Ana!!) 
that it is a thouSand times exceeded by the inclination which the 
Aone hath to move towards the centre o f the Earth, which cen
tre in this cafe is a!(o the centre o f the wheel. And indeed it muR 
be conAHed that the Rones, the living creatures, and the other 
grave bodies cannot be extruded ; but here again the lighter thing* 
beget in me a new doubt, they having but a very weak propenfion 
o f defeent towards the centre ; (o that there being Wanting in 
them that faculty o f withdrawing Aom the Aperficies, I See not, 
but that they may be extruded ; and you know the rule, that 4^

S A v L. W e wi!l alA give you fatisfaRion in this. Tell me 
therefore in the RrA place, what you underAand by light matters, 
that is, whether you thereby mean things really fo light, as that 
they go upwards, or el A not absolutely light, but o f lo (mail gra
vity, that though they defeend downwards, it is but very (lowly i 
for if  you mean the abfolutely light, I will be readier than your 
A !f  to admit their cxtruAon.

S r M p. !  (peak o f the other fort, Arch as are feathers, wool, cot
ton, and the like ; to HA up which every final! force fufHccth: 
yet neverthclefle we fee they reR on the Earth very quietly.

S A t v. This pen, as it hjath a natural propenfion to dcAcnd to* 
wards the AiperRcies o f the Earth, though it be very Anall, yet f 
muR tell you that it fufHccth to keep it Aom mounting upwards: 
and this again is not unknown to you your felf^ therefore tell me 
if  the pen were extruded by the o f the Earth, by wh**
line would it move ?

S i M p. By the tangent in the point of Reparation.
S A t v. And when it fhould be to return, and re-unite it A lf to 

the Earth, by what line would it then move ?
S i Mf .  By that which goeth Aom it to the centre o f the 

Earth. ^
S A L v. So then here falls under our conRdcration two moth 

ons; one the motion o f projection, which beginneth Aom the 
point o f contact, and proceedeth along the tangent; and the o- 
ther the motion o f inclination downwards, which beginneth Aom 
the projeCt it AH  and goeth by the Acant towards the centre; and 
If you deCre that the projection follow, it is neceRary that the 
? ' * * *  by the tangent overcome the inclination by the A cant: isi* 
not fo ? *

S r M p. So it Aemeth to me.
S A L v. But what is it that you think ncceQary in the motion 

o f  the projicient, to make that it may prevail over that inclina*
tion,

*
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tion, ftom which enfuech the (eparation and eiongation o f  the 
pen from the Earth ?

S i n p. I cannot tell.
S A L v. How, Jo  you not know that ? The moveable is here 

the fame, that is, the fame pen ; now how can the fame moveable 
(operate and exceed it felf in motion ?

S i M p. Ido  not fee how it can overcome or yield to it (elf in 
motion, unleCe by moving one while faRer, and another while 
dower.

SALv.  You fee then, that you do know it. I f  therefore the 
pro)eRion o f the pen ought to follow, and its motion by the tan- 
gent.be to overcome its motion by the fecant, what is it requifite 
that their velocities (hould be ?

S i M p. J t  is requifite that the motion by the tangent be greatef 
than that other by the fecant. But wretch that I am ! 1$ it not 
only many thoufand times greater than the defending motion o f 
the pen, but than that o f the Rone ? And yet like a (imple fellow  ̂
I had fiiffered my (elf to be perfwaded, that Rones could not b^ 
extruded by the revolution o f the Earth. I do therefore revoke 
my former (entence, and (ay, that if  the Earth (hould move, 
Rones, Elephants, Towers, and whole Cities would of necedity be 
toR op into the Ai r ; and becaufe that that doth not evene, I con
clude that the Earth doth not move.
; SALV. Softly you'go on fofaR, thatl begin to be

more afraid for you,than for the pen. ReR a little) and obferve what 
I am going to fpeap^ I f  for the reteining of* the Rone or pen an
nexed to the Earths iurface it were neceRary that its motion o f 
descent yere greater, or as much as the motion made by the tan
gent ; you would have had rea(on to (ay, that it ought o f n&edity 
to move as faR, or faRer by the (ecant downwards, than by the 
tangent EaRwards : But did not you tell me even hbw, that a 
thou(and yards o f diRanceby the tangent from thecontaR, do 
remove hdrdly an inch from the circumference ? It is not fufBci- 
ent therefore that the motion by the tangent, 'which is the fame 
with that o f  the diurnall ^ ?rtigo, (or haRy revolution) be Rmply 
morefwift than the motion by the fecant, which is the fame with 
that o f the pen in ddcending  ̂ but it is requifite that the fame be 
lo much more (wift as that the time which fu(Hceth for the pen 
to move g'.g. a thoufand yards by the tangent, be infu(Hcient for 
it to move one (ole inch by the Recant. The which I tell you (hall 
never be, though you (hould make that motion Rever fo (wift, 
and thii never fo (low.

S i M p. And why might not that by the tangent be (o fwift, as 
Rot to give the pen time to return to the (iirface o f the Earth ? .

SAL v. Try whether you can Rate the cafe* in proper termes,
and



C .  G A H L ^ E U S , ^ t f
andl wiU give you an anfwer. Teii me therefore , how much do 
you think AifHceth to make that motion iwifter than this ?

S i M p. 1 will Gay for example , that if that motion by the tan
gent \wre a million of times fwifter than this by the Secant, the 
pen, yea, and the Rone alfo would come to be extruded.

SALv.  You fay lo,  and fay that which is Salle, onely for 
want, not of Logick, PhyAcks, or Metaphy Acks, but o f Geome
try ; for if you did but understand its ArA elements, you would 
know , that from the centre o f a circle a right line may be drawn 
to meet the tangent, which intcrfeRcth it in luch a manner, that 
the part o f the tangent between the contaR and the Secant , may 
be one, two, or three millions o f times greater than that part of 
the Secant which lieth between the tangent and the circumference) 
and that the neerer and neercr the Secant Shall be to the contaR) 
this proportion Shall grow greater and greater zn zzẑ zzztMW; & 
that it need not be feared , though theTfrtzgp be Swift, and the 
motion downwards Slow, that the pen or other lighter matter can 
begin to riie upwards, for that the inclination downwards always 
exceedeth the velocity o f the projeRion.

5  A c R. I do not perfc&ly apprehend this buAneSSe.
SALV.  f will give you a moA univerSal yet very eaSie demon' 

t<? Rration thereof. Let a proportion be given between B A ^z# Fzg* 
'j!' and C  : And let B A be greater than C at pleafure. And let

there he described a circle , whole centre is D . From which it is 
vertigo, required to draw a Secant, in Such manner , that the tangent may 

be in proportion to the Said Secant , asB  A to C . Let Af b c  
Suppofed a third proportional to B A and C. And as B I is to 
IA  , So let the diameter F E  be to E G ; and from the point C, 
jet there be drawn die tangent G H. I Say that all this is done as 
was required ; and as B A is to C  , So is H G to G E. And in re 
gard that as B I  is to I A 3 So is F E  to E  G ; therefore by compo* 
Rtion, as B A is to A I ; So Shall F G be to G E. And becauSe C 
is the middle proportion between B A and A I ; and G  H is 3 
middle term between F G and G E ; therefore , as B A is to C) 
So Shall F  G be ro G H  ̂ that is H G to G E , which was to b̂
demonAratcd.

S A c R. !  apprehend this demonAration ; yet neverthelcAe 3  ̂
am not left whoHy without hxAtation  ̂ for f And certain conAi* 
fed Scruples role to and again in my mind, which like thick and 
dark clouds, permit me not to difeern the cleerneSSc and neceSAty 
of the concluAon with that perSpicuity, which is uSual in Mathf 
matical OemonArations. And that which I Aick at is this, ft i* 
true that the Spaces between the tangent and the circumference do 
gradually diminifh zzz z#̂ z;?zf?M% towards the contaR . but it is alfb 

' true on the contrary , that the propenAon o f the moveable to
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defending groweth M s & lcfs in it:, the nearer it is to the hr ft term 
oficsdeiccnt; that is, to the Rate o f reR; as ismanifeR from that 
which you hectare unto us,demonRrating that the defending grave 
body departing from reR, ought to paRe thorow all the degrees o f 
tardity comprehended between the laid rcR, & any afligned degree 
of velocity, the which grow Icfs and M s T o  which may
be added, that the faid velocity and propenfion to motion, doth for 
another rcafon diminifh to inhnity ; and it is becaufe the gravity o f 
the faid moveable may infinitely diminifh. So that the cauics which 
diminifh the propenfion o f afcending , and confequcntly favour 
the projc&ion, are two ; that is, the levity of the moveable, and its 
vicinity tQ the Rateof rcRi both which arc augmentabie 
and thefe two on. the contrary being tocontrad but with one foie 
caufc of making the proje&ion^f cannot conceive how it alone, al
though it alfo do admit o f infinite augmentation, (hould be able to 
remain invincible againR the union & confederacy of the others,w'** * 
are two, and are in like manner capable o f infinite augmentation.

S A i, v. This is a doubt worthy of and to explain it lb as
that we may more clecrly apprehend ir , for that you lay that you 
your felf have but a confufed o f i t , we will diAinguifh o f the 
fame by reducing it into figure ; which may alfo perhaps afford us 
fome cafe in relolving the fame. Let us therefore draw
a perpendicular line towards the centre,and let it be A C, and to it 
at right angles let there be drawn the Horizontal line A B , upon 
which the motion of the proje&ion ought to be made; now the pro- 
je& would continue to move along the fame with an even motion,if 
fo be its gravity did not incline it downwards. Let us fuppofe from 
the point A a right line to be drawn  ̂ that may make any angle at 
pleafure wich the line A B; which let be A E, and upon AB let us 
mark (dmc equal fpates A F, FH, HK, and irom them let us let fall 
th% perpendiculars ^G , HI, K L , as far as AE. And becauie, as al 
ready hath been faid,thedefcending grave body departing from reR, 
.goeth from time to time acquiring a greater degree o f velocity, 
according as the faid, time doth fu^ceflively encreafe ; we may con
ceive the fpaces AF, FH,HK, to reptefent unto us equal times; and 
Jthc perpendiculars FG , HI, K L, degrees of velocity acquired in the 
faid times; fo that the degree of velocity acquired in the whole time 
A K , is as the line K  Lt in refpe&.tothc degree H t, acquired in the 
time AH,and the degree FG in the time AF;the which degrees K L) 
Hf,FG,are(as is manifeR)the fame in proportion, as the timt s K A, 
HA, F A, and if other perpendiculars were drawn from the points 
.marked at pleafure in the line F A ,  one might iucceQively find de
grees lefH; and lefle bi , proceeding towards the point A?
reprefenting the firR inRant o f time, and the 6,rR R^te o f reR. And 
this retreat towards A reprefenteth the firR propenfion to the

Z  mo-
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motion o f detcent, diminifhed in by the approach cf
the moveable to the RrR Rate of reft , which approximation is 
augiAentable i/ii^iiiM w . Now let us find the other diminution 
o f velocity, which likewife may proceed to inhnity, by the dr 
minutibn o f the gravity o f the moveable , and this (hall be repre
sented by drawing other lines from the point A , which contein 
angles leHe than the angle B A E , which would be this line A D, 
the whicp interfe&ing the parallels K L , H i,  F G , in the points 
M, N , and O , repreient Unto us the degrees F O, H N, K M) 
acquired in the times A F, A H , A K , lefle than the other de- ' 
grees F G , H 1 , K L  , acquired in the lame times ; but thefe 
latter by a moveable more ponderous, and thofe other by a 
moveable more light. A nditism anifeR , thaeby the retreat of 
the line E A towards A B , contra&ing the angle E  A B (the 
which may be done in , like as the gravity may i#
yiitnw be diminifhed) the velocity o f the cadent moveable may 
in like manner be diminifhed- in in^nitKM , and (oconfcquently 
thecaufe that impeded the proje&ion ; and therefore my thinks 
that the union o f thefe two reafons againR the projection, dimi
nifhed to infinity, cannot be any impediment to thefaidprojr 
&ion. And couching the whole argument in its fhorteR terms, we 
will fay , that by contra&ing the angle E  A B , .the degrees o f ve
locity L K ,  tH , C F ,  are*dimini(hed; and moreover by the re
treat of the parallels K L , H 1, F G , towards the angle A , the 
fame degrees are again diminifhed ; and both thefe diminutions 
extend to infinity ? Therefore the velocity o f the motion of de- 

*fcent may very well diminifh fo much, (it admitting o f a twofold 
diminution i *  as that it may not fufHce'to reRore the
moveable to the circumference of the wheel, and thereupon may 
occafion the proje&ion to be hindered and wTholly obviated.

Again on the contrary, to impede the proje&ion , it is netx^ 
<lkry that the (paces by which the pro)e& is to defeend for the 
reuniting it fclf to the W heel, be made fo fhort and clofe toge* 
thcr,. that though the defeent o f the moveable be retarded, yea 
more,diminifhed 171 yet it fufHceth to recondu& it thithef*
and therefore it would be requifite, that you find out a diminuti
on of the (aid (paces, not only produced to infinity, but to Rich an 
infinity, as that it may fuperate the double infinity that is made in 
the diminution o f the velocity o f the defeending moveable. But 
how can a magnitude be diminifhed more than another, which 
hath a twofold diminution 1* ? Now let ob' ^
ferve how hard it is to philofophace well in nature, without j
MMfry* The degrees o f velocity diminifhed i% as weM I.
by the diminution o f the gravity o f  the moveable, as by the ap- 
jproxination to the RrR term of the motion, that is, to the Rate

of



of re A, are alwayes determinate, and anfwer in proportion to the 
parallels comprehended between two right lines that concur in 
an angle , like to the angle B A E , or B A D ,  or any other 
infinitely more acute , alwayes provided it be re&ilineall.
But the diminution of the fpaces thorow which the moveable is 
to be conduced along the circumfctence o f the wheel, is propor
tionate to another kind of diminution, comprehended between 

+ * lines that contain an angle infinitely more narrow and acute, than 
any re&Hineal angle, how acute foever, which is that in our pre- 
fcntcafe. Let any point be taken in the perpendicular A C , and 
making it the centre, deferibe at the diAance C  A, an arth A M P , 
the which fhall interle& the parallels that determine the degrees o f 
velocity, though they be very minute, and comprehended within 
a moA acute re&ilineal angle ; of which parallels the parts that 
lie between the arch and the tangent A B, are the quantities o f 
the fpaces, and of the returns upon the Wheel, alwayes leAer (and 
with greater proportion leAer, by how muchneerer they approach 
to the contact) than the faid parallels o f which they are parts.
The parallels comprehended between the right lines in retiring to
wards the angle diminish alwayes at tl̂ e fame rate, as v.g. A H be- 
ins divided in two equal parts in F , the parallel H i fhall be dou
ble to F G , and (ub-diyiding F A ,m  two equal parts, the paral
lel produced from the point of the diviAon Aiall be the half ^ f 
F  G ; and continuing the fub-diviAon MzjinhM#;, the fubfequent 
parallels fhall be alwayes half o f the next preceding  ̂ but it doth 
not fo fall out in the lines intercepted between the tangent and 
the circumference of the circle: For if  the fame fub-diviAon be 
made in F A ? and AippoAng for example, that the parallel which 
cometh from the point fd, were double unto that which commeth 
fpHU JF,! this (hall,be more then double to the next following, and 
continually the neerer we come towards the conta& A, we fhall 
And the precedent lines, contein the next fo!lowing three, four, 
ten, an hundred, a thoufand, an hundred thoufand, an hundred 
millions pf times, and more The brevity therefore o f
fuch lines i$ (o reduced, that it far exceeds what is requiAte to make 
the proje&, though never (o light, return, nay more, continue 
unremoveable upon the circumference.

S A G R. ^very well comprehend the whole difbourfe, and upon 
What it layeth all its AreAc, yet nevertheleAc methinks that he 
that would take pains to purfue it, might yet Aart fome further 
qneAions,*byfaying, that o f thofetwo caufes which render the. 
defeent of the moveable Aower and Aower it is mani-
feA, that that which dependethon the vicinity to the ArA term of 
th? defeent, inercafeth alwayes in the fame proportion, like as the 
paraUels alwayes retain the fam; proportion to each other, &c.

% 3 but
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butthatthedimin tioiioftne .e velocity, dependent on the 
diminution o f the gravity ot tn^ moveable (which was the (econd 
caulc) doth alio obierve the lame proportion, doth not lb p!ain!y 
appear, And who fhall aAure us that it doth not proceed accor- 
ding to the proportion of the lines intercepted between the lecant, 
and the circumference ; or whether with a greater proportion ?

S A L v. I have adumed for a truth, that the velocities o f movea
bles defending naturally, will follow the proportion o f their gra- ' 
vitics, with the favour o f and of who doth
in many places affirm the lame, as a proportion manifeA : You, 
in favour o f my adverlary, bring the lame into queRion, and (ay 
that itspollible that the velocity increaleth with greater propor
tion, yea and greater ?# than that o f the gravity ; lo that
all that hath been (aid fallcth to the ground : For maintaining ' 
whereof, i lay, that the proportion of the velocities is much lede 
than tR&t of the gravities; and thereby I do not onely lupport 
but cohHrmc the premites. And for proof o f  this 1 appeal unto 
experience, which will Ihew us, that a grave body, howbeit thirty j 
of foRfty limes bigger then another; as for example, A ball of 
leitd, and another o f lugar, will not move much more than twice 
as faA. Now if the proje&ion would not be made, albeit the ve
locity o f the cadent body Ihould diminilh according to the pro
portion o f the gravity, much IcRe would it be made to long as the 
velocity is but little diminifhed, by abating much from the gravF 
ty. But yet luppoHng that the velocity diminilheth with a proporr 
tion much greater than that wherewith the gravity decrealeth, n&y 
though it were the lelf-lame wherewith thole parallels conteine^ 
between the tangent and circumference do decreale, yet cannot 1 
f̂ee any treeeAity why 1 Ihould grant the pro)eQion o f matters 

tever lb great levity ; yea I farther averre, thattherccould no 
pro)e&ion follow, meaning alwayesof matters not properly an<̂  
ablolutelybght, thatis, void o f all gravity, and that o f their ow% 
"natures move upwards, but that delcend very llowly, an  ̂
bave very ImaH gravity. And that whichmovethmelo to thif^ 
is, thlftthe diminution o f gravity, made according to the propo^ 

"tion o f the parallels between the tangent ̂ nd the circumference? 
hath for its ultimate and higheA term the nullity o f w eight,^ tho& 
parallels have for their laA term of their diminution the conta& ^ 
felf, which is atnndivMible point .* .Now gravity never diminilheth 
'tofar^s to its laA term, for then the moveable would ceale to be 
g^ave; but yet the (pace df the reverAon o f the pro)e& to the 
circumference is reduced to the ultimate minuity, which is wheR 
the moVeable reAeth upon the circumference in'the very point df 
ContaA ; lb as that to return thither it hath no need of (pace : 
and therefore let the propenAon to the motion of.defcent bene-



vtr fb fmall, yet is it alwayes more than fufBcient to recondud the 
moveable to the circumference, from which it is diAant but its leaR 
fpace, that is, nothing at all.

SAGR. Yourdilcourfe, t muR confefs, is very accurate; and 
yet no lets concluding than it is ingenuous; and it muR be gran
ted that to go about to handle natural queRions, without Gf(?#*f- 
*ry, is to attempt an impoKibility.

S A t v. But will not fay fo ; and yet I do not think
that he is one o f thofe f  that diffwade their Difciples
from Rudying the as Sciences that vitiate the rea-
fbn, and repder it leRe apt for contemplation.

5 i M p. i would not do lo much wrong to f /%?<?, but yet I may
truly fay with that he too much loR himfelf in, and too
much doted upon that his Gftn#eiry : for that inconcluRon thefe 
Mathematical iubtilties are true in abArad, but applied
tofenfible and Phyfical matter, they hold not good. For the 
Mathematicians will very well demonRrate for example, that

; a portion like to that in difpute, 
but when one cometh to the matter, things fucceed quite another
way. And (b I may fay o f thefe angles o f contad, and thefe 
proportions; which all evaporate into Air, when they are applied 
to things material and fcnhble.

6 A v- Ypu do not think then, that the tangent toucheth the 
(uperRcies o f the terreArial Globe tin one point only ?

8 i M p. Mo, not in one fble point; but f believe that a right 
fine gopth many tens and hundreds o f yards touching the furface 
^otonely p f the Earth, but of'th e water, before it feparate from 
thefam e*. !

S A L v. But i f  I grant you this, do not you perceive that it ma* 
ikedufotatucluthe more againR your caufe^ For if  it be fuppofed 
Ahatthe^apgent was Separated from ithe terreRrial fuperRcies,yet 
5tihathbecnihowevcr&monRrated that'byrcafbn o f the great a- 
^cuity o f the angle o f  cputingence ^if happily it may be called an 
3mgle) the pro)cd*yodld not fepar^e from the ̂ ame; how much 
leRccaufe o f  Reparation would it have, i f  that angle (hould be 
iwhoUy'doled, and the fuperficies and the tangent become all one ?
Perceive you not that the Pro)edion would do the fame thing up- 
on the furface o f the Earth, which is afinuch as .to fay, A would ^
dojuA nothing at al l? You fee then the power o f truth, which 
awhile you Rrive to oppofe it, your own aRaults themfelves uphold 
^tnddejfend it. But in regard that you have retraded this errour,
J  would be loth to leave you in that other which you hold, namely, 
tfhata material Sphere doth not touch a plain in one fble point:
,andi could with'{omeifew hour^converfation with fome perfons 
eonverfant in might make you a little more intelligent

amongR
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amongR thofe who know nothing thereof. Now to fhew you how 
great their errour is who fay, that a Sphere <z/.g. o f braRe, doth not 
touch a plain <p.g. o f Reef in one foie point , TeH me what con- 
ceipt you would entertain of one that fhould conRantly aver, that 
the Sphere is not truly a Sphere.

S i M p. I would eRcem him wholly devoid o f reafon.
S A L v. He is in the fame cafe who faith that the material Sphere 

rA; doth not touch a plain, alfb material, in one onely point  ̂ for to
fay this is the fame, as to afHrm that the Sphere is not a Sphere.

^  ^ And that th!S is true, tell me m what it is that you conRitute the
<?*?;//. Sphere to conRA, that is, what it is that maketh the Sphere differ 

from all other fblid bodies.
, < S i M p. 1 believe that theeRence o f a Sphere confiReth in ha-

^  ^ ving all the right lines produced Rom its centre to the circumfe
rence, equal.

S A L v. So that, if thofe lines fhould not be equal, there fame 
folidity would be no longer a fphere ?

SiMp. True.
S A L v. Go to ; tell me whether you believe that amongR the 

many lines that may be drawn between two points, that may be 
more than one right line onely.

S i M p. There can be but one.
S A L v. But yet youunderRand that this onely right line fhall 

again o f neceRity be the fhortcR o f them all ?
S i M p. I know it, and alfb have a demonRration thereof, pro

duced by a great fey ypafftic^Philofophcr, and as I take it, if my 
memory do not deceive me, he allcdgeth it by way o f reprehending 

that fiippofeth it as known, when it may be demon- 
Rrated. f  ̂ i.i .
1 S A L.V.-This muA.needs be a great Mathematician, that knew 
how to demonRfate that which neither did, .nor could
demonArate., ) And if you remember hisdemonAration,! would 
gladly hear it : for f remember very well, that in hu
B o o k s , C y / i a d r e ,  placeth this PropoRtion amongR the 
fe/htAv?;*; - and I verily believe that he thought it demonRrated.

S i^ F . I think t fhall remember it ,  for it is very.eafie and 
fhort.

S A L v. The. difgrace of Jer, and the honour o f this Phi*
lofopher fhall be fo much the greater.

S t M p. 1 will defbribe the Figure o f it. Between the points 
, ^  ^  ^  D " f  ̂  S-] draw the right line A B, and the curve line
tif .̂ A  B, of which we will prove the right to be the fhorter : ant*

take a point in the curve-line, which let be C, 
and draw two other lines, A C and C B, which two lines together, 
are longejr than the folc line A B, for fo demonRrateth jEnJtd.

But



But the curve-tine A C B, is greater than the two right-lines A C ; 
and C B ; therefore, J  the curve-line A C B, is much
greater than the right tine A B, which was to be demonArated.

S A L v. ! do not think that if one Oiould ranlack alt the Para- 
logilms of the world, there coutd be found one more commodious 
than this, to give an example o f the moA folemn fattacy o f all 
fallacies, nameiy,than that which proveth /gnpf/w.

S i M p. How lb? . .
SALv.  Do you ask me how lo? The unknown concluGon 

which you deGre to prove, is it not, that the curved line A C  B, is 
longer than the right tine A B ; the middle term which is taken 
for known, is that the curve-line A C B ,  is greater-than.the two 
lines A C and C B, the which are known to be greater than A B; 
And if it be unknown whether the curve-line be greater than the 
Angle right-line A B, (hall it not be much more unknown whether 
it be greater than the two right lines A C  &  C  B,which arc known 
to be greater than the foie line A B, & yet you aGume it as krlown?

S^Mp. 1 do not yet very well perceive wherein lyeththe fal
lacy.

SALv.  As the two right lines are greater than A B, (as may be 
known by Epf and in as much as the curve line is longer than 
the two right lines A C and B C , Grail it not not be much greater: 
than the iole right line A B ?

S i M p. It Grail lo^
S a  L v. That thq curve-line A C B ,  is greater than the right 

line A P, is the concluGon mote known than the middle term, 
yhich is, ^hat the fame curve-line is greater than the two rights 
ljpe* A )C and Q . Novy when the middle term is lels known 
yhan ,copp!uGon, it is callqd a proving pfr rgtMfMf*.
B j^ tp ŷ ctû n to our purpole, it is GiGicient that you know the 
light ligejto b̂ e the (hottpA o f a}! the lines that can be drawn bc^ 
yyecp tWQ points.. Aqd 3s to the principal concluGon, you fay, 
tjpt t^e matpr^al iph^re doth not touch the, fphere in one foie 
poin^ W hat^hpnisitscontaR?^

S i M p. It Grail be a p nt o f its GrperGcies.
* $ 4 L v. And the cpntaR likevyile o f  another (phere-equal to the 

Gf A, Grail bp alfp a like particle o f  its GrperGcies ?
S r M p. There is no realop why it Grould be othervvile.
SALV.  then  the tyvo (pheres vvhich touch each other, Grail 

topch vyith the tw o lame particles o f a GrperGcies,for each o f them 
agreeing to one pnd the fame plane, they muA o f peceGity agree 
in like manner to each other. Imagine now that the two.(pheres 
Jjf** F*g. 6/] whole centres arc A and B, do touch one another : 
^nd let their centres be pon^oyned by the right line A B, which 
g^Geth through the contaR. It paGcth thorow the point C , an<!

another
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another point in the contaR being taken as 1), conjoyn the two 
tight lines A D and B D , fo as that they make the triangle A D B; * 
ot which the two tides A D  and D  B (hall be equal to the other one 

' A C B, both thole and this containing two femidiameters, winch 
by the definition o f the fphere are all equal : and thus the right 
line A B, drawn between the two centres A and B, fha!) not be the 
fhorreA o f all) the two lines A D and D B being equal to it: which 
by your own conceflion is abfurd. !

S i M p. This demonRration holdeth in the abA^Red, but not in 
the material (phercs.

S A n v. InRance then wherein the fallacy o f my argument con* 
RAeth, i f  as yon lay it is not concluding in the material (phercs, but 
holdeth good in the immaterial and abRraRed.

S i The material fpheres arc fubjeR to many accidents, 
which the immaterial are free from. And becaufe it cannot be,

^  that a fphere o f metal pading along a.plane, its own weight fhoulJ
^ not R? depreis it, as that the plain (hould yield fomewhat, or that i 

the lphere*it felf fhould not in the contaR admit o f lome impredi* 
on. Moreover, it is very hard for that plane to be perfeR, if for 
nothing elfe, yet at leaR for that its matter is porous : and per* 
haps it will be no lefs didicult to find a fphere io perfeR, a  ̂ that ) 
it hath all the lines from the centre to the (uperfeies, cxaRly 
equal.

SALv.  I very readily grant you all thisthac'you have (aid ; but 
it is very rnucht befide our purpose : for whilR you go about to 
(hew me'that a material iphere tOu(heth not a material plane in 
one point alone,- you make ufe o f a'fphere that is not a fphere, and 
o f a plane.that is not a plane 3 for that, according to what you 
(ay$ either thp& things cannot be found in the world; oi if  they 
may be fdutid, they are fpoiled in applyiog'them to work the ef&R. j 
It had been therefore a lefs evif, foryou to have granted the con*' I 
cluHon; bur conditionally, to wit, that if there could bê  made of 
matter a fphere and a plane that were and could continue perfeR, ; 
they would touch in one foie pointy and then to have denied that 
any fuch could be made. a  *

StM&. I believe that the propofition o f Philosophers'is to be 
underAood in this'fenfe; for it ig not to be doubted, but that the 
impcrfeRion o f the m atter/m aketh the matters taken in con* 
Crete, to difagree with thofe taken in abAraR.

S A-î  v. W hat, do they not agree ? Why, that which yod yout 
f^lf fay at this inAant, proveth that they punRually agrde. ,

^  S i M How can that be ?
* . 1 ^  SALv.  Ooyon not (ay, that through the imperfeRionof the

* n  matter^that body which ought to be perfeRly (pherica!;*^nd that ^
planq^hichQught to beperfeRlylcvel? do not prove to be the

&MC
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(amc inconcrete, as they are imagined to be in abAraR ?

S i M p. This i do aSHhu.
SALV.Then when ever in concrete you do apply a material Sphere 

to a matena! plane; youapply an imperfect Sphere to an imperfect ^  ^
plane, & thefc you lay do not touch only in one point. But I muA ^ "*"*-
tell you, that even in abAraR an immaterial Sphere, that is, not a 
perfeR Sphere, may touch an immaterial plane, that is, not a per
feR plane, not in one point, but with part o f  its fupcrhcics,(o that 
hitherto that which falleth out in concrete, doth in like manner 
hold true in abAraR. And it would be a new thing that the com
putations and rates made in abAraR numbers,* fhould not after- 
Yv^rdsanlwerto the Coines o f Gold and Silver, and to the mer
chandizes in concrete. But do you know Sr^p//c/^, how this 
commeth topade ? Like.as to make that the computations agree 
with the Sugars, the Silks, the W ools, it is necedary that the 
accomptant'reckon his tares o f  cheAs, b^gs, and iuch other things:
So when the Gc^w^rWr^RTM^p^r  would obArve inconcrete 
AieeffeRsdemonArated in.abAraR, he muA dcAlke the impedi* 
m e n t s  of the matter, and if  he know howto do that, I do adure 
you, the things (had jump no Idle "exaRly, than 
computations. The errours therefore lyeth neither in abAraR, nor  ̂
inconcrete, nor in Gc^^etry, norin^/yy^c^r, but in the Calcula
tor, that knoweth not how to adjuA hl$ accompts. Therefore if  
you had a pcrAR Sphere and plane/ though they were materia!, 
you need not doubt but that they would touch onely in one point.
And if fuch a Sphere was and is impddible to be procured, it was 
much betides thepurpoAto (ay, %<?% ?4#gA

furthermore, if IgrantyouJ/w p/Ai^r, that in matter a 
dgure cannot be procured that is perARly (pherical, or perARly 
level: D o you think there may be had two materiall bodies,
whoA (uper^icies in tome parr, and in tome (ort are incurvated as 
irregularly as can be dedred ?

S i M p. O f chctc I believe that there is no want.
S A L v. ! f  tuch there be, then they al(o will touch in one fo!c 

point; for this contaR in but one point alone is not the (ole and ^  P"
peculiar privilcdge o f the pcrfeR Sphere and perfeR plane. Nay, he 
thatdiould proAcute this point with more iubtil contemplations 
would dnde that it is much harder to procure two bodies that 
touch with part o f  their (nperfeies, than with one point onely.
For if twoApcrdcies be required to combine well together, it is 
neceRary either, that they be both exaRly plane, or tjiat if one be 
convex, the other be concave  ̂ but in Rich a manner concave, 
that the concavity do exaRly dnfwer to the convexity o f the other: 
the which conditions arc much harder to be found, in regard o f 
their too narrow determination, than thoA others, which in their 
caRtall latitude are infinite. A a S i M p,

f%/f fo figure; 

pexf.
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S i M p. You believe then, that two Aones, ot two pieces of I" 

ron taken at chance, and put together, do for the moA part touch 
in one foie point ?

S A L v. In caAtal encounters, I do not think they do ; as weH 
becaufe lor the moA part there wilt be lome Ana!! yielding A!th 
upon them , as becauie that no diligence is ufed in applying thetn 
without Ariking one another , and every (mail matter fufHceth ^  
make the one fhperHcies yield fomewhat to the other ? fo that 
they interchangeably, at leaA in fome fmall particle, receive figure 
from the imprefAon o f each other. But in caie their fuperAcies 
were very terfc and po!ite, and that they were both laid upon a 
table, that lo one might not ptcfle upon the other, and gently put 
towards one another, I queAion n ot, but that they might be 
brought to the Ample contaR in one onely point.

S A c R- It is rcquiAte, with your permiOion, that I propound a 
certain Ample o f mine,'which came into my minde, whil'A I heard 
propofed by the impoGibiiity o f finding a materia!!
and (o!id body, that is, perfcRly o f a Spherical figure, and whil'A 
3 law in a certain manner, not gainlaying, to give his
con Ant thereto; therefore I y^ould kpow, whether there wou!d 
be the fame difHculty in forming a folid o f fome other Agurc, that 
is, to exprefle my fe!f better, whether there is more difHculty in 
reducing a piece o f Marble iptq the figure of a perfeR Sphere, than 
into a perfeR Pyram id, orjnto a perfeR Horfe, or into a perfeR 
Crafle-hoppcr ?

S A L v. T o  this I will makp you the Hr A anfwer : and ia the 
HrA place, I will acquit my (elf o f the a (lent which you think ! 
gave to which was only for a time ; for I had it alfo in
thy'thoughts, before I intendea to enter upon any other matter, to 
fpe^k that, which,it may be,is the famc^or ve^y like to that which 
yoq are about to fay ; And an!wering to yopr HrA queAion, I faŷ  
that if any figure can be given to a So!id, the Spherical is the eafr* 
eA o f all others, as it is likewife the moA Ample, andholdeththe 
fame place amongA folid Agure^, as the Circle holdeth amongA 
the fuperAcial. The defeription q f which Circle, as being more ea* 
Ae than aM the reA, hath alone been judged by 
worthy to be put amongA the * belonging to the defed*
^tion of all other Agures. And the formation o f the Sphere is 
io very eaAe, that if in a plain p!ate o f  hard metal you take an 
empty or hollow circle, within which any Solid goeth cafually re* 
volving that was before but grofly rounded, it Aiall, without any 
other artiAce be reduced to a Spherical Agure, as perfeR a? is pob 
Able for it to b e ; provided, that that lame Solid be not lefle than 
the Sphere that wou}d paAe thorow that Circle. And that which is 
yet more worthy of our copAdcration is, that within thefelMame

. incavity



incavity one may form Spheres o f feveral magnitudes. But wha* 
is required to the making o f an Horfe, or ^as you (ay) o f a Graih- 
hopper, ( leave to you to judge, who know that there are but few 
Aatuarics in the world able to undertake filch a piece o f work. 
And ( think that herein will not diilent from me.

SiMP.  (know not whether (do  at all dident from you;  my 
opinion is this, that none e f  the afore-named figures can be per- 
fe&ly obteined ; but for the approaching as neer as is pofKble to 
the mod perfed degree, i believe that it is incomparably more ea- 
de to reduce the Solid into a Spherical figure, than into the fhape 
o f an Horfe, or Grade-hopper ?

SAGR. And this greater difficulty, wherein think you doth it 
depend ?

SiMp. Like as the great facility in forming the Sphere arifeth 
from its abfbiute fimplicity and uniformly fo the great irregu- 
iarity rendereththecondrudionof all other dguics difficult.

S AGR.  T h erefore the irregularity being the caufc o f  the diffi
cu lty, than the figure o f  a d o n e broken w ith an hammer by 
chance, (hall be one o f  the figures that are difHcult to  be introdu
ced, it being perhaps more irregular than that o f  the horfe ?

S i M p- So it fhould be.
SAGR. But tell me ; that figure what ever it is which the done 

hath, hath it the fame in perfedion, or no ?
S i M p. What it hath, it hath fo perfedly, that nothing can be 

more exad.
SAGR. Then, if o f figures that are irregular, and confequent- 

ly hard to be procured, there are yet infinite which are mod per- 
fcdly obteined , with what reafon can it be (aid, that the mod 
fimple, and conlequcntly the mod eade o f all, is impodiblc to be 
procured?

S A L v. Gentlemen, with your favour, I may fay that we have 
fallicd out into a difpute not much more worth than the wool o f a 
goat; and whereas our argumentations fhould continually be con- 
verfant about ferious and weighty points, we confume our time in 
frivolous and impertinent wranglings. Let us call to minde, I pray 
you, that the fearch of the worlds conditution, is one of the grea- 
ted and nobled Problems that are in nature ; and fo much the 
greater, inaimuch as it is direded to the refolving o f that other; 
to wit, of the caufc of the Seas ebbing and flowing, enquired in
to by all the famous men, that have hitherto been in the world, 
and poffiblyfdundoutby none o f them. Therefore if  we have 
nothing more remaining for the full confutation o f the argument 
taken from the Earths 'perfigp, which was the lad, alledged to 
prove its immobility upon its own centre, let us paff^ to the ex
amination of thole things that are alledged for, and againd the

A a 2 SAGR*
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$ A G R . twonidnoth^veyou,  m eafureourwitsby :
the icalc o f yours : you, who ufe to be continually buGed about j
the fublimcR contemplations, cAccm thofc notions frivolous and i
below you, which wc think matters worthy o f our profoundcR <
thoughts : yet fometimes for our fatisfaclion do not difdain to t
Roop lo low as to give way a little to our curioOty. As to the 
refutation o f the !aR argument, taken from the cxtruGons o f the j
diurnal <yer/;g<7, far lefs than what hath been faid, would have !
given me fatisfaftion : and yet the things fuperduoufly fpoken, 
ieemed to me fo ingenious, that they have been lo far from wea
rying my fancy, as that they have, by reaion o f their novelty, en
tertained me all along with fo great delight, that I know not how 
to deGre greater ? Therefore, if  you have any other (peculation 
to add, produce it, for I, as to my own particular, (hall gladly 
hearken to it. ^

S A L v. f have always taken great delight in thofe things which 
I have had the fortune to difeover, and next to that, which is my 
chief content, I Gnd great pleafure in imparting them to fome 
friends, that apprehendeth and feemeth to like them: Now, in re
gard you are one o f thefc, (lacking a little the reins o f  my ambi
tion, which is much pleafed when 1 (hew my lelf more perfpi- 
cacious, than (omc other that hath the reputation o f a (harp 
fight, I will for a full and true meafure o f the paA difpute, pro
duce a n o t h e r  fallacy of the,Se&ators o f and *
w h i c h  I take from the argument alledged. }

S A See how greedily i  wait to hear it. I,
have hitherto over-paffed, and granted to 

a^ an, indubitably that the extruGon o f the Rone proceed- -
ing§xHP;'^he velocity of the wheel turn'd round upon its centre, 
thccaufeofthe faid extruGonencrcafeth in proportion, as the ve- ) 
loqty ihe (or whirling^) is augmented from whend j
itb g a ^ ^ e tr t ;d , that the velocity o f the Earth's ew/jgp being 
.veym uc^greate^than that o f any machin whatfoever, that we 
caa m^lt^ tp turn round artiRcially; the extruGon o f Rones, of ' 
a n ip a f s ,^ .  would confequentlybe far more violent.,. Now,!

' phfervejth^^ ^ cre  is a great fallacy in this difeourfe, in that we do 
-compare thefe velocities indiRerently and abfolutcly to one ano
ther. J  it^  true, that if I comparethc velocities o f the fame wheel, 
oro^ two wheels equal to each other, that which (hall be more * 
(wiftiy turn'd round , (hall extrude the Rone witl/ greater vio
lence; and the velocity cncreaGng, the caufe o f the proje&ion . 
fhall.hkewife cncre^ib : but when the velocity is augmented, not j 
by cncreaGng t%u velocity in the fame wheel, which would be by ! 
cauCng R to n a greater number o f revolutions in equal times $

!?y ^hc diameter, and making the wheel greater, fo
a; . on taking up the fame time in the lefler wheel,

as



as in the greater, the velocity is greater 6 ne)y in cite bigger wheel,
tor that its cncumiercncc ts bigger ; there ts no man that thmxetn ^  ^
that the cauic of the extrufion in the great wheel will cncteafe ac-
cording to the proportion of the velocity of its circumference) to
the velocity of the circumference o f the other leRer wheel; for that %g,y-.
this is mo A falfc, as by a moA expeditious experiment I (hall thus
grofly declare : W e may (ling a (tone with a Rick o f a yard long,
farther than we can do with a (tick Rx yards long, though
the motion of the end of the long Aick, that is o f the Rone placed
in the (lit thereof, were more than double as fwift as the mo*
tion of the end o f the other Riorter Rick , as it would be if
the velocities were Rich that the leRer Rick Riould turn thrice
round in the time whilA the greater is making one onely con-
verhon.

S A G R. This which you tell me, muA, 1 lee, needs
fuccced in this very manner ; but 1 do not fo readily apprehend 
the cauic why equal velocities Ihould not operate equally in 
extruding projeAs, but that o f the lcder wheel much more than 
the other o f the greater wheel; therefore I intreat you to tell me 
how this cometh to pais?

S i M p. Herein, you feem to differ much from your
(elf, for that you were wont to penetrate all things in an inRant, 
and now you have overlook'd a fallacy couched iu the experiment 
of the Rick, which I my ielf have been able to dilcover : and this 
is the different manner of operating, in making the proje&ion one 
while with the fhort Ring and another while with the long one, 
for if. you will have the Rone Ry out o f the Rit, you need not con
tinue its motion uniformly, but at fuch time as it is at the iwifteA^ 
you are to Ray your arm? and Aop the velocity o f the Rick, where
upon the Roue which was in its fwiftcR motion, Rycth out, and 
moveth with impctuoRty : but npw that Aop cannot be made iu 
the great Aick, which By reafon o f its length and Rexibility, doth 
not entirely obey the check of the arm, but continueth to accom
pany the Rone for (ome fpace, and holdeth it in with fo much lefs 
force, and not as if  you had with a Riff Ring lent it going with a 
)erk : for if both the Ricks or Rings Riould be check'd by one and 
the fame obAaclc, 1 do believe they would Ry aRvell out o f the 
one, as out o f the ocher, howbeit their motions were equally 
RviR.

8 A G R. With the permiRion o f 1 will anfwer fome-
thing to in regard he hath addreRed himfelf to me ;
and 1 fay , that in his difeourfe there is fomewhat good 
and iomewhat bad : good , becaufe it is almoA all true ; 
bad, becaufe it doth not agree with our cafe : Truth is, that when 
that which carrieth the Rones with velocity, Riall meet with ^

check
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check that is immoveable, they (halt fy  out with great impetuo
sity : the Same effeR following in that caie, which we See day!y 
to fall out in a boat that running a Swifc courie, runs a-ground, or 
meets with Some bidden Hop, tor all thoie in the boat, being fur- 
prized, Stumble forwards, and Sail towards the part whither the 
boat Aeered. And in cafe the Earth Should meet with Such a 
check, as Should be able to ref St and arrcA its <3cr/ig(7, then indeed 
I do believe that not oneiy beaSts, buildings and cities, but moun- 
tains, lakes and Seas would overturn, and the globe it Self would 
go near to Shake in pieces? but nothing ot all this concerns our 
preSent purpoSe, for we Speak of what may follow to the motion 
o f the Earth, it being turn'd round uniformly, and quietly about 
its own centre, howbeit with a great velocity. That likewife 
which you Say of the Slings, is true in part; but was not alledgcd 
by as a thing that pun&ually agreed with the matter
whereof we treat, but oneiy, as an example, for fo in groSs it may 
prompt us in the more accurate conf deration of that point, whe
ther , the velocity in otafn g at any rate, the cauSe of the proje- 
Rion doth increaSe at the Same rate : So that %/. g. if a wheel of 
ten yards diameter, moving in Such a manner that a point of its 
circumference will paSs an hundred yards in a minute o f an hour, 
and fo hath an able to extrude a Aone^ that Same
Shall be increaSed an hundred thoufand times in a wheel o f a million 
o f yards diameter^ the which denieth, and t incline to his
opinion  ̂ but not knowing the reaSon thereof, i have requeued it 
o f  him, and band impatiently expeRing it.

S A L v. 1 am ready to give you the belt SatisfaRion , that my 
abilities will give leave : And though in my f  rA diScourSe yon 
thought that I had enquired into things eArangeJ Aom our pur- 
poSe , yet ncverthelefe I believe that in the Sequel o f the diSpute, 
you will fnd that they do not prove So. Therefore let .S ^ g re ^  
tell me wherein he hath obServed that the refAance o f any move
able to motion doth conf A.

S A c R. I See not for the prefent that the moveable hath any 
internal refAance to motion, unlefeit be its natural inclination 
and propenfon to the contrary motion , as in grave bodies, that 
haveapropenfon to the motion downwards, the refAance is to 
the motion upwards ; and I Said an internal refAance*, becauSe 
of this, t think, it is you intend to Speak , and not of the externa! 
ref Aances, which are many and accidental.

S A L v. A is that indeed I mean , and your nimblenefe o f wit 
hath been too hard for my craftineSIe , but if 1 have been too 
fhort in asking the queAion, ! doubt whether <S4gr<?6f%j- hath been 
full enough in his anfwer to fatisfe the demand; and whether 
there be not in the moveable, befdes the natural inclination to the

contrary



contrary term , another intrinAck and natural quaiity , which ma- 
keth it aver A to motion. Therefore te!! me again ; do you not 
think that the inclination T. g. o f grave bodies to move down
wards  ̂ is equal to the reAAance o f the fame to the motion of pro
jection upwards ?

S A G R. I believe that it is exactly the fame. And for this rea An 
I fee that two equal weights being put into a batlance'; they do 
RandAiHin<?%;M/j^Mt%, the gravity o f the one refiAing its be
ing raifed by the gravity wherewith the other preflmg down
wards would raife it. '

S A L v. Very w e!l; fo that if you would have one raife up the 
other) you mu A encreafe the weight o f  that which deprefAth, 
or leCen the weight o f the other. But if the reAAance to aAend* 
ing motion cunAA onely in gravity ) how cometh it to paHc , that 
in ballances o f unequal arms , to wit in the^A /M f^f, a weight 
Ametimes o f an hundred'pounds, with its predion downwards, 
doth not fufHce to raife up on o f four pounds; that (hall counter* 
poife with it , nay this o f  four , defeendipg fhail raife up that 
o f an hundred; for Ach is the cfTeR o f  the pendant weight upon 
the weight which vve would weigh ?. I f  the reAAance to motion 
refideth oncly in the gravity , how can the arm with its weight o f  
four pounds onely, refiA the weight o f a fack o f wool, or bale o f 
Aik, which fhall be eight hundred, or athoufand w eight; yea 
more, how can it overcome the fack with'its moment, and raife 
it up ? It muA therefore be confeA , that here it ipaketh
ufe o f Arne other reAAance, and other force , beAdes that of 
Ample gravity.

SAGR. It muA needs be A ;  there Are tell me vvhatthisA* 
cond virtue fhould be.

S A L V. It is that vvhich w as not in the ballance o f equal 
arms; you Ae then what variety there is in the Stiliard , apd up? 
op this doubtlefle dependedi the cauA o f the new eAe&.. 1 ,

S A G R. I think that your putting me to it a Acond time, hath 
made me remember Amething that may be to the purpoA. In 
both the A beams thebuAnefs is done by the weight, and by the 
motion ; in the ballance, the motions are equal, and thereAre the 
one weight muA exceed it in gravity be Are it can move i t , in the 
AHard, the leAer weight will not move the greater, unlefs when 
this latter moveth little, as being hung at a leAer diAancc, and the 
other much, as hanging at a greater diAance Aom the lacquet or 
cock. It is neceAary thereAre to conclude, that the leAer weight 
overcometh the reAAance o f the greater, by moving much, whilR 
the other is moved but little.

S A L v. Which is as much as to fay, that the velocity o f the 
moveable lefs grave, compenfateth the gravity o f the moveable 
more grave and lefs fwife. S A <? R<
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SAch* .  But do you think that the velocity doth fully make 

good the gravity ? that is, that the moment and force o f amove- t 
^  ^  ^  Faur pounds weight, is as great as that o f  one o f an

hundred weight, whensoever that.the At A hath an hundred degrees 
o f  velocity, and the later but four onely ?

S A L v. Yes doubtlcis, as I â n able by many experiments to 
demonAratc : but for the prclcnt, let this oncly o f the Ailiard 
SuEce : in which you fee that the iight end o f the beamiis theif 
able to AiAain and equilibrate the great Woo! lack, whhnlirs dk 
Aanccfromthecentrc, upon which thcAiliard reAethlard turn- 
cth, AiaJl fo much exceed the leAer diAancc, by how iduch the ab
solute gravity o f the Wool-lack exceedeth that o f thevpendeiM 
weight. c^And w e  Ac nothing that can cauie this iniuRiciencie in 

?  ̂ / the great lack o f W ool, to raile with its weight dependent
weight lb much lets grave, lave the Jitparity. o f the motions which 
the one and the other fhould make, whilA that the Woolsack*by* 
deAcnding but one inch onely? will raile the pendent weight an 
hundred inches: (luppoAng that the lack did weigh an hundred 
times as much, and that the diAancc o f  the Imall weight from the 
centre o f the beam were an hundred times greater, than the di* 
Aance between the laid centre and the point o f  the lacks iufpenA 
on.) And again, the pendent weight its moving the lpace o f an 
hundred inches, in the time that the lack'movcth but one inch 
oncly, is ,the lame as to lay, that the velocity o f the motion of the 
little pendent weight, is an hundred times greater than the velo* 
city o f the motion o f the lack. Now Ax it in your belief, as a 
true and manife A axiom, that the refiAance which proceederh from 
the velocity o f  motion, compenfateth that which dependeth on 
the gravity o f another moveable : SothatconAquently^amove- 
ableoftone.pound, that moveth with an hundred degrees o f ve
locity, doth as much refiA all obArudion, as another moveable 
o f an hundred weight, whole velocity is but one degree onely* 
And two equal moveables will equally reAA Their b^ing moved? 
if  that they (hall bcmioved with equal velocity : but if one be 
to be moved moie fwiftly than the other, it (halt make greater re- 
AAance, according to the greater velocity that fhall be conferred 
on it. Thele things being premiled, let u& proceed to the expla^ ' 
nation o f our Problem ; and for the better undemanding of ' 
things, let u s  make a Ihort Scheme thereof. 'L e t two unequ** 
wheels be dclcribed about this centre A, y.] and let the
circumference o f the leAer be B G , and o f the greater C E H , an i 
let the (emidiameter A B C , be perpendicular to the Horizon; and ) 
by the points B and C , let us draw the right lined Tangents B F 
and C  D s and in the arches B G and C E, take two equal parts j 
B G a n d  C  E :  and let the two wheels beAippoledto be turn
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found upon their centres with equal velocities^ lb as that two mo
veables, which luppole for example to be two Rones placed in the 
points B and C) come to be carried along the circumferences B G  
and C E, with equal velocities; lo that in the lame time that the 
Rone B (hall have run the arch B G, the Rone C  will have paR the 
arch C E. K ay now, that the whirl or <z/frf?g(?.of the leRer wheel 
is much more potent to make the projeRion o f the Rone B, than 
the sw ig#  o f the bigger wheel to make that o f the.Rone C . 
Therefore the pro)eAion,as we have already declared, being tpbe 
made along the tangent, when the Rones B add G are to Separate 
Rom their wheel ', and to begin the motion o f proje&ion Rom the 
points B and C , then (hall they be extruded by the con
ceived Rom the vfrfjgt; by (or along) the tangents B F and C  D . 
The two Rones therefore have equal impetuoRties o f  running a* 
long the tangents B F and C  D , and would ruh along the lame, i f  
they were not turn'd aRdc by home other iorCe : is it not lb <$<*- 

?
SAG4t. Inm yopinionthebuRneReisasyoulayi
S A L v. But what force, think y o u ,  IhouM that be which averts 

the Rones from moving by the tangents, along which they are cer* 
tainly d r i v e n  by the rwpffM? o f the Vfrfrgp. /

S A c R. is either their own gravity, or d ie  lome. glutinous 
matter that holdeth them faR and dole to the wheels.

S A t v. But for the diverting o f  at moveable Rom the motion 
to which nature inciteth it, is there hot required greater or leRet 
force, according as the deviation is intended to be greater or Id 
ler ? that is, according as the laid moveable In its deviation hath a 
greater or leRer Ipace to move in the lame time ?

SAGK. Yes certainly: for it  was concluded even now, that to 
make a moveable to move; the movent vertuc (nuR be increaled 
in proportion to the velocity wherewith it is to move.

S A L v. Now confide-r, that for the deviating the Rone upon 
the leRe wheel from the motion o f projection, which it would 
make by the tangent B F, and for the holding o f it faR to the 
wheel, it is required, that its own gravity draw it back the whole 
length of thelecantF G ,or o f the perpendicular railed Rom the 
point G, to the line B F * whereas in the greater wheel thefetra&i- 
on needs to be no more than the lecant D  E , or the perpendicu
lar let fall Rom the tangent D  C  to the point E, leRe by much 
than F G, and alwayes leRer and leRer according as^the wheel is 
made bigger. And foralmuch as thele retra&ions (as I may call 
them) required to be made in equal times, that is, whil'R the 
wheels page the two equal arches B G and C E, that o f  the Rone 
B, that is, the retra&ion F G  ought to be more fwift than the o- 
thcrD E ;  and therefore much greater force will be required fbr .

B b holding
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holding faR the Rone B to its little wheel, than for the holding 
the Rone C to its great one, which is as much as to fay, that Rich 
a (mall thing will impede the extrufion in the great wheel, as will 
not at all hinder it in the little one. it  is manifeR therefore that 
the more the wheel augmenteth, the more the caufe o f the pro* 
jeRion diminKheth.

S A G R. From this which I now underRand, by help of your mi* 
nute diffh tation, i  a!m induced to think, that i am able to fatisRc 
my judgment in a very few words. For equal being im-
prefAd on both th^Rones that move along the tangents, by the 
equal velocity of the^two wheels, we fee the great circumference, 
by means o f its (mall deviation from the tangent, to go leconding, 
as it were, and in a fair way refraining in the Rone the appetite, î  
Im ayifofay, o f feparating from the circumference; fo that any ! 
(mail retention, either of its own inclination, or o f fome glutina- 
tion fufHceth to hold if faR to the wheel. Which, again, is not a* 
ble to work the likeeffeRin the little wheel, which but little pro- 
fecutingthedireRion o f the.tangent, feeketh with too much ca- 
gerneRe to hold faRr the Rone; and the reRriRion and glmination 
not being Rronger than that which holdeth the other Rone faR to 
the greater wheel, it *.breaks.!oofe, and runneth along the tan' 
gent* therefore ! do not only ̂ Rndc that all thole have erred* 
who have believed the caufe o f the projefHon to increafc accor" 
ding to the augmentation of *thc wrtfge'r velocity ; but i am 
farther thinking, that the pro jcRion diminifhing in the inlarging of 
the wheel, fo long as the fame velocity is retcined in thofe wheels i 
it may poRiblybetrue, that he that would make the great wheet 
extrude things like tlie little dne  ̂ would be forced to incrcafe 

them as much in velocity, as they increafe in diameter, which he 
might do, by making them to Rnifh their converfions in equa! 
times; and thus we may conclude, that the Earths revolution ot 
g'fH/gp would be no more able to extrude Rones, than any little 
wheel that goeth fo (lowly,as that it maketh but one turn in twen
ty four hours.

S A L v. W e will enquire no further into this point for the pre- 
fent: let it fufHce that we have abundantly ( if  f deceive not my 
(elf J  demonRrated the invalidity o f the argument, which at 6rR 
fight feemed very concluding, and was fb held by very famous 
men: andi  (hall think my time and words well beRowed, if ! 
have but gained fome belief in the opinion of I will
Rot fay of the Earths mobility, but only that the opinion o f thofe 
that believe it, is not fb ridiculous and fond, as the rout o f  vulgar } 
PhilofbpherseReem it.

S i M p. The anfwers hitherto produced againR the arguments 
brought againR this Rez^/Mfippof the Earth taken from

grave
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grave bodicsfalling from the top o f a Tower, and from proje
ctions made perpendicularly upwards, or according to any inclina
tion Hdewayes towards the EaA, WeA, North, South, &c. have 
(omewhat abated in me the antiquated incredulity I had conceived 
againA that opinion : but other greater doubts run in itiy mind 
at this very inAant, which I know not in the IcaA how to free my 
(elf of, and haply you your (elf will not be able to re(olve them; 
nay ,its podible you may not have heard them, for they arc very 
modem. And theA are the objedions o f two Authours, that <x 

write againA C<7pfr;;if%y. Some o f which arc read in a 
little Trad of natural concluiions ; ThereA are by a great both 
Philosopher and Mathematician, inArted in aT rcatiA  whichhc 
hath written in favour o f and his opinion touching the
inalterability o f the Heavens, where he proveth, that not onely 
theComets, but alfo the new Aars, namely, that 1572. m 

and that <;#;;<? 160^.. in were not above the
Spheres o f the Planets, but abfolutcly beneath the concave o f 
the Moon in the Elementary Sphere, and this he demonArateth a- 
gainA Tych#, i f  fpAr, arrd many ocher AAronomica! CbArvators, 
and beateth them at their own weapon ; to wit, the Dodrine o f 
Parallaxes. i f  you like thereof, I will give you the rea(ons o f  
both the A Authours, for I have read them more than once, 
with attention; and you may examine their Arength, and give 
your opinion thereon.

S A L v. In regard that our principal end is to bring upon the 
Aagc, and to conlider what ever hath been (aid for, or againA the 
twoSyAemes, and it is not good to omit
any thing that hath been written on this (ubjed.

S 1M ?. 1 will begin therefore with the objedions which I Hnde 
in the TreatiA o f Conclusions, and afterwards proceed to the 
red. In the 6rA plaee then, he beAoweth much paines in ealeu* 
latipgcxadly how many miles an hour a point o f the terreArial 
Globe (ltuatc under the Equinodial, goeth^ and how many miles 
are paA by other points (ituate in other parallels: and not being 
content with (indmg out Rich motions in horary times, he (indeth 
them a!A in a minute o f an hour; and not contenting RimAlf 
with a minute, he (indes them al(o in a Acond minute; yea more, 
he goeth on to (hew p!ain!y, how many miles a Cannon bullet 
Would go in the (amc time, being placed in the concave o f  the Lu
nar Orb, (uppofmg it a!(o as big as C<?pc;v?/f%3* AimAlf rcpreAnteth 
A? to take away all Abterfuges Rom his adverlary. And having 
made this moA ingenious and cxquihte Apputation, he (heweth, 
that a grave body falling Rom thence above would confume more 
than (lx dayes in attaining to the centre o f the Earth, to which all 
grave bodies naturally move. Now if by the abfolute Divine
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Powers or by Some Angel) a very great Cannon bullet were carri
ed up thither, and placed in our Zenith or vertical point, and from 
thence let go at liberty) it is in his, and alfo in my opinion, a moR 
incredible thing that it, in descending downwards, Should all the 
way maintain it Self in our vertical line, continuing to turn round 
with the Earth, about its centre, for So many daycs, describing 
undertheEquinodialaSpiral linein the plain of the great circle 
it (elf: and under other Parallels, Spirallines about Cones, and 
under the Poles falling by a Simple right line  ̂ He, in the next 
placed Aablifheth and conSirmeth this great improbability by pro
ving, in the way of interrogations, many difficulties impoSHble to 
be removed by the followers o f Ccpf ; and they are, if 1 do 
well remember---- . ^ t

S A L v. Take up a little, good tSrwp/rw??, and do not, load me 
with fo many novelties at once : I have but a bad memory, and 
therefore 1 mu A not go tooAA. And in regard it comerh into 
my minde,that I once undertook^ to calculate how long time Such a 
grave body falling from the concave o f the Moon, would be in l 
palling to the centre o f the Earth, and that I think Iremembet 1 
that the time would not be fo long; it would be At that you (hetv ] 
us by what rule this Author made  ̂his calculation. ]

S i  M p . He hath done it by proving his intent a SufR*
Cicnt advantage for his adversaries, fuppofing that the velocity of 
the body Ailing along the vertical line, towards :he centre of the I 
Earth, were equal to die velocity o f its circular motion, which it 
made in the grand circle o f the concave o f the Lunar Orb* 
Which by equation \yould come to paSle in an hour, twelve thoR* 
-And fix hundred German miles ̂  a thing which indeed Savours of 
impoRIbility: Yet n^verthelede, to Shew his abundant caution? 
and to give all advantages to his adversaries, he SuppoSeth it fbf 
true^andjconcludeth, that the pm eof the All ought however to 
be more than Six dayes.

S A L v. And is this the Sum o f  his method ? And doth he by* 
this demonAration prove the time o f the All to be above R* 
dayes ?

S A G R. Me thinks that he hath behaved himSelf too modeAly? y 
fbr that having it in the power o f his will to give what velocity hs  ̂
pleated to Such a defending body, and might aSwell have made !t 
Ax moneths, nay, Ax years in Ailing to the Earth, he is content 

. with Ax dayes. . But, good Sharpen my appetite a lit*
tie, by telling me in what manner you made your computation, *** i 
regard you Ay, that you have heretofore caA it up : for I am con* ( 
Adent that if the queAion had not required lonx? ingenuity i" 
working it , you would never have applied your minde unto
ir. ' '
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SALv. It is not enough, that the AtbjeAs be noble
and greats but the buAneAe conAAs in handiing it nobly. And 
who knoweth not) that in the diAeRion o f the members o f 
a beaA, there may be difcovered inAnlte wonders o f provident 
and prudent Nature; and yet for onci that the AnatomiA dif
fers, the butcher cuts up a thoufand. Thus I , who am now 
feekingjiowto fatisAe your demand,cannot tell with which o f  the 
twofhapes I had beA to appear on the Stage; but.yet?;takings 
heart from the example o f  his Authour, I will^with-
out more delays, give you an account ( if  I have not forgot) how 
I proceeded. Butbeforelgoanyfurther, I muAnotomi t  toteH 
you, that I much fear that char hath not faithfully retard 
the manner how this his Authour found, that the Cannon bu!* 
let in coming Aom the concave of. the Moon to the centre ubf the!
Earthy would (pend more than Ax dayes : for if he had Aippo- 
Ad that itR yelocity in defending was equal to that o f 'ther 
cohcave^(ny^fwj?//rA^f faith he doth fuppofe) he would ^haVe -  
(hewn* h!mA!f ignorant o f  theArA, and more Ample, principles, 
o f Ge4M?ff/y; !yea)i'I admire that admitting the
fuppoAtion which he fpeaketh of^ doth not fee the monArous ab- 
furdity rh a t^  couched in it. t

g i M  ̂Its poAible that I may have erred in relating A ; but 
that I ^  any fallacy in it, I am fure is not true^

SAtV- Perhaps I did not rightly apprehend that which you) 
laid. D o you not fay , that thi6 Authour maketh the velocity 
of the bullet in defending equall to that which it had in tur
ning rounds being'in the concave o f the M oon, and that com- 
ming down with the fame velocity^ it would reach to the centre 
inAxdayea? * ^

SiMF. So'SasIthinkhewriteth.
5 x t v .  And do not you perceive a fhameful! errour therein?

But qucAionlefle you diifemble i t : For it cannot be, but fhat. 
you fhould know that the femidiameter o f  the Circle is leAe than 
the Axth patt o f the circumference ; and that conAqucntly, the 
time in which the moveable fhall paiAe the femidiameter, fhallbe 
leAe than tho Axth part o f the time; in which, being moved 
with the fame"velocity? it would paffe the circumference; and 
that therefore the bullet defeending with the velocity, where
with it moved in the concave, will arrive in leffe than four.hours 
at the centte, fuppoAng that in the concave one revolution 
Ihodd be cbiiAtmm§tc in twenty four hours, as he muA o f ne* 
cefHty have fuppolc'd it, for to keep it all the way in the fame
vertical ]me.

S t m p* N o w  I th o ro w ly  p erceive th e  m iA ak e  : b u t  y e t  I  

w ou ld  not la y  itu p o n h im u n d e fc r v e d ly , fo r  it 's  p o fR b le  t h a t- I

may
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may have erred in rehcarfing his Argument, and to avoid running 
into the lame miAakes for the future, I cou!d wi(h I had his 
Book ; and if  you had any body to (end (or it, 1 would take it 
for a great favour.

S A G R. You (hall not want a Lacquey that will runne for it 
with all (peed : and he (haH do it pre(ently, without lodng any 
time ; in the mean time may pleaic to oblige us with his
computation.

S r M p. I f  he go, he (haH (inde it He open upon my Desk, 
together with that o f the other Author, who ai(o argueth a* 
gainA Copfi-Myriar.
. S A o R. We wiH make him bring that al(o for tltc more cer* 

tainty: and in the interim (haH make his calculation : (
have difpatch't away a medenger.

S A L v. Above aH things it muA be conCdered, that the motion 
o f defeending grave bodies is not uniform, but departing from j 
reA they go continuaHy accelerating : An eAeR known and ob- j 
ferved by all men, unleAe it be by the forementioned modern An* 
thour, whpnotfpeaking o f acceleration, makethit even and u* 
niforme. ^But this general notion is o f  no avail, if  it be not known 
according to what proportion this increa(e o f  velocity is m ade; a 
concluAon that hath been until our times unknown to all f%?/A?/i?* i 
pherr; and was RrA found out & demonAratedby the 
our common friend, who in (ome o f his * writings not yet publifh* 
ed, but in familiarity (heWn to me, and Home others o f his ac*  ̂
quaintance he proveth, how that the acceleration o f the right mo* ' 
tion of grave bodies, is made according to the numbers uneven [ 
beginning that is, any number o f equal times being af* t
figned, if in the hr A time the moveable departing from reA (hall [ 
have pjAed iuch a certain fpace,.as for example, an ell, in the A* ) 
cond time it (hall have palled three ells, in the third five, in the 
fourth leven, and (o progreAively, according to the following odd . 
numbers; which infhort is the lame, as if 1 (hould (ay, that the 
fpace& paAed by the moveable departing from its reA, are unto 
each other in proportion double to the proportion o f the times, 
in which thofe (paces are meafured $ or we will (ay, that the 
(paces paAed are to each other, as the (quaresof their times.

S A G R. Thisis truly admirable : and do you (ay that there is 
a Mathematical demonAration for it ? [

SAL.v. Yes, purely Mathematical; and not onely for this, but 
ibr many other very admirable paAions, pertaining to natural mo* i 
tions, and to projeRs alfo, allinvented, and dcmonArated by 0 ^  t 
F a n d  I have feen and conAdered them all to my very great 
content and admiration, (eeing a new compleat DoRrine to (prin^ j 
up touching a (ubjeR, upon which have been written hundreds of !

Volumes?
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Volumes; and yet not fo much as one o f the infinite admirable 
conclufions that thole his writings contain, hath ever been ob- 
ierved, or underRood by any on e, before 0 ;;r Fr/e/as! made 
them out. ^

S A G R.' You make me lofe the defire I had to underRand 
more in our  ̂difputes in hand, onely that I may hear'fome of 
thole demonRrations which you (peak o f ; therefore either give 

I them me presently, or atleaR promile me upon your word, to 
appoint a^patti&lar conference concerning them, at which Jzw- 
p/zczz^allb may be prefent, i f  he fhallhave a mind to hear the 
padionsand accidents o f the primary effect in Nature. - 1 ^

Ŝ t M pt K hali utfdoubtedly be much ptealed therewith, though 
indeed, as tb yvhat concerneth Natural Philolophy, I do not think 

t that it is necellary to defeend unto minute particularities, a gene
ral knowledg o f the definition of motion, and o f the diRin- ^

I Rion o f natural and violent, even and accelerate, and the like,
l lulhcing : For if this were not fudicient, I do not think that ŷ rz-
I would have omitted to have taught us what ever more was
I neceRary. ' '  ̂ < . -

SALV. It may be lo. But let tis not lofe more time about 
this w h i c h  I promilc to fpend Half a day apart in, for your fatis- 
fa&ion; ha^ now I remember, I didpromife you once before to 
iatisde yon herein. Returning therefore to our begun^alcula- 
tion o f the-time, wherein the grave cadent body would pafs Rom 
the concave of the MooR'to the centre o f the Earth, that we may 
not proceed arbitrarily and at randon, but with a Logical method,

I wcwillHrR attempt to afeertain out (elves by experiments often
I repeated, in how long time a ball <p.g. o f Iron dclcendeth to the
i Earth from an altitude o f dn hundred yards.
I SAGR. Let us therefore take a ball o f  Rich a determinate

weight, and let it be the fame wherewith we intend to make the . 
computation o f the time o f defeent from the Moon.

!) S A L v. This is not material, for that a ball o f one, o f ten, o f  an
hundred, o f la thoufand pounds, will all meafure the fame hundred 
yards in the fame time.

SiMp. Bbtthis I cannot believe, nor much lefs doth 
think (o , who writeth, that the velocities o f defending grave 
bodies, aie in the fame proportion to one another; as their gra
vities.

S A L v. If you will admit this for true, z%y, you muR be- 74? ;rr<?? e/ An-
lieve alfo, that two balls o f the fame matter, being let fall in the 
fame moment, one o f an hundred pounds, and another o f one, *?<-<??-
from an altitude o f an hundred yards, the great one arriveth at the ^  
ground, before the other is defeended but one yard onely : Now 
bringyourfancy, ifyoucan, to imagine, that you fee the great

ball

MM.
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ball got to the ground) when the little one is Aill within lefsthan 
a yard o f the top o f the Tower.

S A G R. That thispropofhion is moA falic,! make no doubt in 
the wor!d; but yet that yours is absolutely true, I cannot well 
aHtfre my felf : nevcrthelefs, f believe it, feeing that you (o re
solutely afHrm i t ; which I am lure you wou!d not do, if you had 
not certain experience, or fome dear demonAration thereof 

S ALV. I have both .* and when we fhall handle The buCnefs 
of motions apart, I will communicate them : in the interim, that 
we may have no more occafions of interrupting our difeourfe, we 
will fuppofe, that we arc to make our computation upon a bail of 
Iron of an hundred ( 4̂) pounds, the which by reiterated expert 
ments.deicepdcth Rom the altitude of an hundred yards, in 
five (econd-minutcsof an hour* Andbe^aule, as we have faid, 
the (paces that are measured by the cadent moveable,! increafe in 
double proportion ; that is, according to the fquares of the times, 
being that the time pf one RrA-minute is duodecuple to the time 
of five feconds, if we multiply the hundred yards by the fquare of 
i a, that is by. *44, we (hall have 14400, which (hall be the num* 
ber of ,yard$ that the fame moveable fhall pafs in one RrR-minute 
of an hour : and following tĥ  fame rule bccaufe one hour is 0̂ 
minute ,̂ niultiplying 14400, thcjtumber of yards pa A in one mi* 
nute, byrhc fquare of 60, that i$t by 3600, there fhal! come forth 
^840000. the number of yards to be paRed in an hour, which 
make t 73 bo miles. Ard deliring to know the fpace that the faid 
ball would pafs in 4 hours, let us multiply 17380 by id, (\vhich 
is the fquare of 4J) and the produ& will be 376480 miles : which 
numf^r i$ much greater than the diAance from the Lunar concave 
to the centre of the Earth, which is but 136000 miles, making the 
diAaneeof the concave $6 temidiameters p f the Earth, as that mo* 
dern A u thor doth ; and the femidiameter of the Earth 3^00 miles, 
of 3000 r to a tniile, which are our miles.

therefore, that fpace Rom the concave of the Moon
to the centre of the Earth, which your Accomptant faid could 
not be paRed under more than fix days, you fee that (computing 
by experience, and not upon the Rngersende) that it (hall be paf- 
fed in much leR than four hours ; and making the computation 
exa&, A fhall be paRed by the moveable in 3 hours, 33 prA*. 
and 4 feconds.

S  ̂G R. I befeech you, dear Sir, do not defraud me of this ex- 
a& calculation, for it muA needs be very excellent.

$ * t v. So indeed it is ; therefore having (as I have faid) by 
diligent tyyal obferved, that fuch a moveable paRethin its defeent, 
the height of 100 yards in $ feconds of an hour, we will fay, if 
1 poyards are paRed in $ feconds; in how many feconds fhall

^88000000
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$88000000 yards (for (o many arc in $6 diameters of the Earth) 
be palled? The rule for this work is, that the third number muA 
be multiplied by the (quare of the (econd , of which doth come 
14.700000000, which ought to be divided by the 6rA, that is, by 
roo, and the root fquareof the quotient, that is, 12124. is the 
number (ought) namely 12124. of an hour, which are
3 hours, 22 pr/;% - and 4. (econds.

SAGR. I have (een the working, but ! know nothing of the 
realon for fo workings nor do I now think it a time to ask it.

S A L v. Yet 1 will give it, though you do not ask it, becaufe it 
is very eahe. Let us mark theie three numbers with the Letters 
A 6r(f, B fecond, C 
third. A and C are the 
numbers of the (paces,
B is the number of the 
time; the fourth number 
is (ought, of. the time 
al(o. And becauie we 
know, that look what 
proportion the (pace A, 
hath to the (puace C,the 
(ame proportion (hall the 
(quare of the time B 
have to the fqare of the 
time, which is (ought.
Therefore by the Golden Rule, let the number C  be multi
plied by the fquare of the number B, and let the produR be di
vided by the number A, and the quotient (hall be the (quare o f 
the number fought, and its (quare root (hall be the number it (elf 
that is (ought. Notv you (ee how eaHe it i^o be underAood.

SAGR. So are all truths, when once they^fre found out, but the 
difHculty lyeth in (inding them. I very well apprehend it,and kindly 
thank you. And if  there remain any other curioGty touching this 
point, f pray you let us hear i t ; for if f may (peak my mind, I 
will with the favour o f that from your di&ourfes !  al-
wayes learn (ome pew motion, but from tho(e o f  his Philofb- 
phers, f do not remember that 1 have learn't any thing o f mo
ment.

SALV. There might be much more (aid touching thefe local 
motions; but according to agreement, we will relerve it to a par
ticular conference ; and for the prefent I will (peak (bmething 
touching the Author named by ? who thinketh he hath
given a great advantage to the adverfe party in granting that, that 
Canon bullet in falling from the concave of the Moon may de
fend with a velocity equal to the velocity wherewith if would

C e turn
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turn round) Raying there above? and moving along with the di
urnal converfion. Now 1 teii him, that that fame bail fading Rom 
the concave unto the centre, will acquire a. degree o f  velocity 
much more than double the velocity o f the diurnal motion of the 
Lunar concave ; and this I will make out by folid and not imper- 
tinent (uppofltions. You muR know therefore that the grave 

^ ^ body falling and acquiring all the way new velocity according 
MM* wnA ** to the proportion already mentioned , hath in any whatsoever 

place o f the line o f its motion Rich a degree o f velocity, that if it 
fhould continue to move therewith , uniformly without farther 
cncreafingit; in another time like to that o f its defeent, it would 

 ̂ {pace double to that paRed in the line o f the precedent 
motion of defeent. , And thus for example, if that ball in coming 
Rom the concave of the Moon to its centre hath fpent three hours? 
a a min. prz;%. and feconds, I lay, that being arrived at thie cen
tre, it (hall find it felf conRituted in Rich a degree of velocity, that 
i f  with that, without farther encreafing i t , it Ihould continue to 
move uniformly , it would Rf other 3 hours, a a min. pr;#?. and 
4  feco^dy, pafR double that (pace, namely as much as the whole 
diameter o f the Lunar O rbLandbecaufe Rom the Moons coa* 
cave to the centre are 1 <?6coo miles, which the ball paReth in 3 
hours a a min. and 4  fccohds, therefore (according to what 
hath been faid) the ball continuing to move with the velocity 
which it is found to have in its arrival at the centre, it would 
paRe in other 3 hours a a min. prim, and 4. fcconds, a (pace dou
ble to tb^t^ namely 3paooo miles; but the fame continuing in 
the of the Moon , which is in circuit 1233000 miles, and
movmgjRetewith Ri afidiurnal motion y it would make in the Rmx 
time:, that is-in ^  hours taa min. prim, and 4 feconds, *73880 
miles, which are fewer by many than the half o f the 3paot?o 
miles. You fee i;he*hat the motion in the concave is not as the 
modern Author faith) that is, o f  jt velocity impofRblefbrtheRM' 
ing ball to partake oR 6^'*. . .

SA GR* Thedilcourfe would pafs for current, and would give 
me full (atisfa&ion, i f  that particular was but falved , o f the mo* 
ving o f the moveable by a double fpacc to that paRed in fahiug 
in another time equal to that o f the defeent, in cafe it doth continue 
to move uniformly with the greateR degree o f velocity acquired 
in defeending. A propoRtion which you alfo once before fuppo* 
Rd as true, but never demonRrated.

S^L v . Thisisoneofthedem onRrations o f O^r and
you (hall it in due tim e; butfortheprefent, fwill with fbme 
conjedures(not teach you any thing that is nc\v,but)remember you 
o f  a certain contrary opinion,and (hew you, that it may haply fo be. 
A bullet o f lead hanging in a long and fine thread faRcncd to the
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roof, if wg remove in far from perpendicularity, and then let it go, 
have you nor oblcrved chat, it declining, will pais freely, and well 
near as far to the other iide o f the perpendicular ?

S A e a. I have obterved it very welt, and hud ("efpecially if die 
plummet be o f any considerable height) that itriiethfo little lefs 
than it delccnded, lb that I have ibmetimes thought that the a- 
Rending arch is equal to thatdeRending, and thereupon made it 
a queRion whether the vibrations might not perpetuate themfelves; 
and i believe that they might, if  that it were poRible to remove 
the impediment of the Air, which reRRing penetration, dothdome 
hnall matter retard and impede the motion o f the 
though indeed that impediment is but fmall : in favour o f which 
opinion the great number o f vibrations that are made before the 
moveable wholly ccafeth to. move, teems to plehd.

$A LV. The motion would not be perpeidal, <y%grc;%Mg, al
though the impediment o f the Air were totally removed, bccaute 
there is another much more abRrule,

SACR. And whac is that? a$'ibr my part I can think p f no 
other ? * r j

S A L v. Y o u  will be pleated when you hear it, butiLRiall not 
tell it you till anon : in the mean time, let us proceed.. I have 
proposed the obfervation o f th isf^ d ^ h r^ , to the intend that you 
(hould underRand, that the acquired in the defending
arch, where the motion is natural, is o f it R if able to drive the 
taid ball with a violeiit motion, as far on the other Rde in the like 
afcending arch ; i f  lo, 1 (ay, o f  it R if, all external impediments 
being removed : 1 believe alio that every one ta{tcs it fbn granted, 
that as in the' deRending arch the velocity all the fvay increaRth, 
till it come to thelowcR point, or its perpendicularity ; . fb Rom 
this point, by the other aicending arch; it all the way diminiiheth; 
untill it come to its extreme and higheR point : and diminifhing 
with the lame proportions, where with it did before increase, fo that 
the dgrees o f the vclociries in the points equidiRant Rom the point 
pf perpendicularity, arc equal to each.ocher. .'Hence it Remeth 
to me(arguing with all due modeRy) fhat 1 might eadly be induced 
to belie ve, that if  the TcrreRrial Globe were .bored thoiow the 
centre, a Canon bullccdeRending through that W ell, would ac
quire by that time it came to the centre, fucb an impulR of velo
city, that, it having paRed beyond t^o centre, would lpring it up
wards the other way, as great a (pace, as. that was wherewith it had 
defended, all the way beyond the centre diminifhing the velocity 
with decreaRments like to the increafcments acquired in the de
cent : and the time (pent in this fecond motion o f alcent, I be
lieve, would be equal to the time of.deRent. r N ow df the move-? 
ible by diminiRing that its greateR degree, o f velocity which R

C  c 2 had
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had in the centre, fucceRively until it come to total cxtitiRioji, 
do carry the moveable in fuch a time fuch a certain fpace, as it had 
gone in fuch a like quantity of time, by the acquiR of veiocity 
from the tota! privation of it until it came to that its greateR degree? 
it feemeth very reasonable, that if it Riould move always with the 
faid greateR degree of velocity it. would pals, in fuch another 
quantity of time, both thole ipaces : For if we do but in our 
mindluccelRvely divide thole velocities into riling and falling t 
degrees, as *z/. g. thele numbers in the margine  ̂ fo that the a 
RrA fort unto 10 be fuppofed the increaling velocities, and the 3 
others unto i , be the decrealing ; and let thole of the time 4 
of the defeent, and the others of the time of the alcent being $ 
added all together, make as many, as if one of the two Runs of % 
them had been all of the grcateR degrees, and therefore the 7 
whole fpace paRed by all the degrees of the increaling veloci- 8 
ties, and decrealing, (which put together is the whole diame- p 
ter) ought to be equal to the fpace paRed by the grcateR veto- 10 
cities, that are in number half the aggregate of the increaling 10 
and decrealing velocities. I know that 1. have butobfeurely p 

expreRcd my lelf, and I wilh I may be underRood. 8
S A G R. 1 think i underRand you very well; and alio that I 7 

can in a few words Ihew, that i do underRand you. You had % 
a mind to fay, that the motion begining from reR, and all the * $ 
way increaRng the velocity with equal augmentations, fuch as 4 
arc thole of continuate numbers begining at 1, rather ato, 3 
which reprelenteth the Rate of reR, dilpoled as in the margine; 3 
and continued at plealurc, lo as that the leaR degree may be o, 1 
andthegreateA <p.g. 5, all thele degrees of velocity wherewith 
the moveable is moved, make the lum of r $ ; but if the 0 
moveable lhould move with as many degrees in number as % 
thele are, and each of them equal to the biggeR, which is 5, the 3 
aggregate of all thele laA velocities would be double to the 3 
others, namely 30. And therefore the moveable moving with 4 
a like time, but with uniform velocity, which is that of the  ̂
higheA degree 5, ought to pals a fpace double to that which it 
paReth in the accelerate time, which beginneth at the Rate o f reR.

SALV. According to your quick, and piercing way o f  app^  
hending things, you have explained the whole bufinels with more 
plainnefs than I my le lf; and put me alio in mind o f adding fomc- 
thingmore : for in the accelerate motion, the augmentation be
ing continual, you cannot divide the degrees o f velocity, which 
continually mcreafe, into any determinate number, becaule chan* 
ging every moment, they are evermore infinite. Therefore we 
fhall be the better able to exempliRc our intentions by delcribmg 
a Triangle, which let be this A B C ,  S .]  taking in the
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Me A G , as many equal part^ as we pleafe, A D , D  E, E F, F G, 
and drawing by the points D ,E ,F ,G , right lines parallel to the bale 
B C. Now let us imagine the parts marked in the line A C , to be 
equal times, and let the parallels drawn by the points D , R, F ,G , 
reprefent unto us the degrees o f velocity accelerated, and increaf- 
ing equally in equal times; and let the point A be the Rate o f reR, 
from which the moveable departing, hath <&. in the time A D , 
acquired the degree o f velocity D  H, in the fecond tittle we will 
filppofe, that it hath increafed the velocity Rom D  H, as far as to 
E i, and lo fuppofing it to have grown greater in the fucceeding 
times, according to the increale o f the lines F K, G L , but 
becaufe the acceleration is made continually from moment to mo
ment, and not disjunAljf from one certain part o f time to another; 
the point A being put for the lowcR moment o f velocity, that is, 
for the Rate o f reR, and A D  for the firR inRant o f  time follow
ing; it is manifeR) that before the acquiR o f the degree o f velocity 
D  H, made in the time A D , the moveable muR have paR by 
infinite other leRer and leRer degrees gained in the infinite inRants 
that are in the time E> As aniwering the infinite points that arc in 
the line D  A s therefore to reprefent unto us the infinite degrees 
of velocity that precede the degree D  H, it is rieceRary to imagine 
infinite lines fucceflively leRer and leRer) which are fuppofed to 
be drawn by the infinite points o f  the line D  A,' and parallels to 
D H ) the which infinite lines reprefent unto us the fuperficics o f 
the Trianglc A H D , and thus we may imagine any (pace paRed 
by the moveable, with a motion which begining at reR, goeth uni
formly accelerating, to have fpent and made ule o f  infinite degrees 
o f velocity, increafing according to the infinite lines that begin
ing Rom the point A, are fuppofed to be drawn parallel to the 
line H D , and to the reR I E , K F , L G , the motion continuing as 
far as one will.

Now let us compleat the whole Parallelogram A M B C , and let 
us prolong as far as to the fide thereof B M, not onely the parallels 
marked in the Triangle, but thofe infinite others imagined to be 
drawn Rom all the points o f the Rde A C ; and like as B C , was 
the greateRof thole infinite parallels o f the Triangle, reprefent- 
ing unto us the grcateR degree o f  velocity acquired by the move- 
able in the accelerate motion, and the whole fuperRcies o f  the faid 
Triangle, was the mafs and fum o f the whole velocity, wherewith 
in the. time A C it paRed fuch a certain fpace, fo the parallelogram 
is now a mafs and aggregate o f a like number o f degrees o f ve
locity, but each equal to the greateR B C , the which mafs o f ve
locities will be double to the mafs o f  the increaRng velocities in 
the Triangle, like as the faid Parallelogram is double to the TR* 
ingle: and therefore if the moveable; that falling did make u(e
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o f the accelerated degrees o f  velocity,anAvcring to the triangle 
A B C,hath paAcd in itich a time Rich a ipace, it is very reafonable 
and probable, that making ufe o f the,uniform velocities anfwcring 
to the parallelogram, it (hall paAe with an even motion in the 
fame time a (pace double to that paHcd by the accelerate mo
tion/

SACK.  1 am entirely fatisAcd. And if you call this a probable 
Difcourfe, what (hall the neceRary dcmonArationsbe? I wi(h 
that in the whole body o f common Philofbphy, I could And one 
that was but thusconcludent.

S i M p. It is not neceRary in natural Philo (ophy to leek exqui*
Ate Mathematical evidence.

S A G R. But this point o f motion, is itliot a natural queRion? 
and yet I cannot And that hath demonAratcdanythe
lea A accident o f it. Bqt let us no longer divert our intended ) 
Theme, nor do yyu fai{, I pray you to tell me that '
which you hinted to Rie to be the caule o f the r qui-
cfccnc^ 3 beARes the reAAance o f the rp penetration.

SAj .  v. Te^lqae; o f  tw q p r^ ^ /i hanging at unequal diRan* 
ces  ̂doth nonhat whic î ip faRned to the longer threed make its 
vibrations more Mdorn^ ?

SAGR. Y es,if tlicybe moved to equall diRances Aom their 
perpendicularity. ,

 ̂v. This greater or leRe elongation importeth nothing at 
alb for the Arne alwaye^maketh its reciprocations in e*
quail times, be they longetor (horter? that is, though thepf#;/#/#;# 
be little or much removed Rom its perpendicularity? and if  they 
are qot abfolutely equal, th?y are inienAbly dif&rent, as expe* ' 
riencemay Oie.wyou: and though they were very unequal, yet 
would they nOt,di(countenapce, but favour our caufe. There* 
fore let us draw the perpendicular A B {l% F tg .p .j and hang Aom 
the point A? upon the threed A C? a plummet G, and another up* ] 
on the lame threed alio, which let be E? and the threed A G? being 
removed Aom its perpendicularity, and then letting go the plum* 
mets C  and E? they (hall move by the arches C B D , E G F , and 
the pluinrnet E , as hanging at a leRer diRance, and withall, as 
(by what you Apd) leRe removed, will return back again faRer? 
and make ics vibrations more Aequent than the plummet C , and 
therefore Aiall hinder the (aid plummet C , Aom running lo much 
farther towards the term D , as it would do, i f  it were Aee: and 
thus the plummet E  bringing unto it in every vibration continual! 
impediment?, it (hall Anally reduce it to quielcence. Now the 
(amc forced, (taking away the middle plummetJ is a compofitioP 
o f  many grave p ^ ^ R ,  that is? each o f  its parts is (uch a p<r#;h'* 

Alined neetcr and neerer to the point A? and therefore difptf*
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fed to make its vibrations AcccAvely more and more frequent ?
^ndconAqucntlyisable to bring a continual impediment to the
plummet C , and for a proof that this is to, if we do but obterve
the thread. A C , we (hail tee it diAcndednotdireRly, but in an
arch ; and if  inAeadof the thread we take a chain, we fhalldif-
cem the cfAR more perAAly ; and etpeciaHy removing the gra- ^  ^  ^  ^
v̂ity C, to a conhdcrable diAance from the perpendicular A B, for

that the chain being compofed of many loo A particles, and each of pendulum
them of fome weight, the arches A E  C , and A F D , will appear
notably incurvated. By reaAm therefore, that the parts o f the ^
chain, according as they are neerer to the point A? deftre to make ^ ^
fheir vibrations more frequent, they permit not the lower parts o f
the iaid chain to lwing A) far as naturally they would: and by
continualderra&ingfrom the vibrations of the plummet C , they
finally make it ccale to move, although the impediment o f the air
might be removed.

S A G a. The books are now come ; here take them 
and find the place you are in doubt ofi

S i MP .  'S ee, here it  is w here he b e g in n e th  to  a rg u e  a g a in ft  the 

d iu rn a l motion o f  the E a rth , he h a v in g  fit A c o n fu te d  the a n n u al.

M ow  wra? 4%%;w 4̂ 1?rere Copcrnicanos c-
ferr<f

1/7;  ̂ ' ]  The annual motion o f the Earth doth compell the Co- 
to afArt the daily converfion thereof; otherwife the 

fame Hemifphere of the Earth would be continually turned to
wards the Sun, the fhady fide being always aver A. And A) one 
half of the Earth would never come to Ac the Sun.

SALV. I find at the very (irA fight, that this man hath not rightly 
apprehended the O'pejvhf 4% for if he had but taken
notice how he alwayes makes the Axis o f the terreArial Globe 
perpetually parallel to it Alf, he would not have faid, that one 
half o f the Earth would never Ae the Sun , but that the year 
would be one entire natural day, that is , that thorow. all parts o f 
the Earth there would be fix moneths day, and fix moneths night, 
as it now befalleth to the inhabitants under the Pole, but let 
this iniAakc be forgiven him, and let us come to what remai
ned^

StMP. it followcth, Terr<f r#?-*
pojpMcH; Jjc 6ff#;<77z/b Which (peaks in Englifh thus:
That this gyration o f the Earth is impoffible we thus demon Aratc.
That which enfueth is the declaration of the following figure, 
wherein is delineated many deAending grave bodies, and aAcnd- 
ing light bodies, and birds that fly to and again in the a ir , &c.

S A c n. Let us Ac them, t  pray you. Oh 1 what 6 ne figure,
what
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what birds, what balls, and what other pretty things are here?
SiMp.  Thefe are balls which come from the concave offhe 

Moon.
SAGR. And what is this? .
S i M p. This is a kind of Sheli-Afh, which here at %#zff they 

call ; and this a!(o came from the Moons concave.
SAGR. Indeed, it (eems then,that the Moon hath a great poW* 

er over thefe OyAer-Afhes, which we call  ̂ r̂zzzrd /z/%f.r.
S i M p. And this is that calculation, which 1 mentioned, of this 

Journey in a natural day, in an hour, in a ArA minute, and in a 
fecond, which a point o f the Earth would make placed^ under the 
EquinoRial, and alio in the parallel of ^.8 gr. And then followed! 
this, which I doubted 1 had committed fome miAake in reciting' 
therefore let us read it. ffzr pn/ztẑ , ?frr% z?zrrzJ^rzt^

zzrzzẑ  p^zzderr, ŵ gzzztzẑ zzze, gr^vzt^te, ^  ^ p ^ r^
M4r%yp(̂ !;%f /z r̂r(? prrwztt^WMr, /z deot/it#?

czrrx/zz, ?4#zf% /rc^y zrzz/zzpz/̂  yf,
z;ẑ An;;z ztd^ry/^zrzzyj

/ex.* fe#;p<7rj /exzey rzrr^trrr^w, []J^Eyzg/z/&
Thefe things being fuppofed, it is neceflary, the Earth being cir 
cularly moved, that all things from the air to the fame, &c. So 
that if  we fuppofe thefe balls to be equal in magnitude and gra* 
vity, and being placed in the concave o f the Lunar. Sphere, we 
permit them a free defccnt, and i f  we make the motion down* 
wards equal in velocity to the motion about, (which neverthelcA 
is otherwife, if  the ball A, &c.) they (hall be falling at IcaA (that 
we may grant much to our adverfaries) fix dayes; in which time 
they* lhall.be turned fix times about the Earth, &c.

S A L v. You have but too faithfully cited the argument o f this 
perfon. From hence you may colleR JzMzp/zfziM-, with what can* 
tion they oLght to proceed, who would give themfelves up to be* 
lieve others in thofe things, which perhaps they do not believe 
themfelves. For me thinks it a thing impoHiblc, but that this An* 
thor was advifed, that he did defign to himfelf a circle, whofedia" 
meter (which amongA Mathematicians, is lefle than one third part 
o f  the circumference) is above 73 times bigger than itfelf.* an 
errour that afHrmeth that to be confiderably more than 300, 
which is lefle than one.

S A G R.' It may be, that thefe Mathematical proportions, which 
are.true in abAraR, being once applied in concrete to PhyAcal and 
Elementary circles, do not fo cxaRly agree: And yet, I think)
that the Cooper, to And the femidiameter o f the bottom, which he 
is to At to the Cask, doth make ufe o f the rule o f Mathematicians 
in abAraR, although fuch bottomes bathings meerly material,

and
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^nd concrete : therefore let plead in cxcufe o f this
Author ; and whether he thinks that the Phylicks can differ (o 
very much from the Mathcmaticks.

S i M p. The RtbRraRions arc in my opinion infufHcicnt to lalvc 
thisdiffercnce, which is fbextreandy too great to be reconciled: 
and in this cafe 1 have no more to fay b Jt that,

ButRippofingthe Calculation o f * bd/iy/gf/Rf , 
ro bcinqfc exaR, and that the time o f thh deicentof the ball astheLmn 
were no more than three hours; yet me thinks that coming from h* 
the concave o f the Moon, which is fo great a diffance off, it would 
be an admirable thing, that it fhduld have aninRinR o f maintain
ing it felf all* the way over the felEfamc point o f the Earth, over 
which it did hang in its departure thence, andndt rather be left a 
very great way behind. < - * ^

SALVl T'hccffe&may be admirable? and not admirable, but 
natural and ordinary, according as the things precedent may fall 
oub For if  the ball (according to the Authors fuppoficions^ 
whilff it Raid in the concave o f the Moon, had the circular motion 
of twenty four hours together with the Earth, and with the reft o f  
the things contained within the faid Concave; that very vertud 
which made it turn round before Mrs defeent, will continue it in 
the fame motion in its defending. And fo far it is from not keep
ing pace with the motion o f the%arth, and from Raying behind, 
that it iymore likely to out-go it ̂ being that in its approaches to 
the Earth,'the morion o f gyratiodistobe made with circles con
tinually leRer and lcRer; fo that the ball retaining in it felf that 
(elf-fame velocity which it had in the concave, it ought to antici
pate, as I have (aid, the ewng# or converfion o f the Earth. But 
if.the ball.:# the concave did want that circulation, it is not obli
ged in defending to, maintain it felf perpendicularly over that 
point o f the Earth, which was )uR under ir when the defeent be
gan. Nor will or*any o f his followers afHrm the
fame.
- SiMp. But the Author maketh ian obje&ion, as you fee, de
manding on what principle this circular motion o f grave and light 
bodies, doth depend : that is, whether upon an interna! or an ex
ternal principle.

SALV. Keeping to the Problemeof which we (peak, I fay, 
that that very principle which made the ball turn round, whil'Rit 
was in the Lunar concave, is the fame that maintained alfo the 
circulation in the defeent: yet 1 leave the Author at liberty to 
make it internal or external at his pleafure. .

S i M p. The Author proved, that it can neither be inward nor 
outward.

S A*L v. A n d ! will fay then, that the ball in the concave did
D  d not
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Dot move, and (o he (halt not be bound to (hew how that m de(* 
cendingit continucth all the way venically over one pointy for 
that it wdl not do any fuch thing.

S t n p,. Very well ; But if grave bodies, and tight can have no 
principle, either internal or external o f moving circularly, than 
neither can the terreAtial Gtobemove with a circular motion: and 
thus you have the intent o f the Author.

S A L v. I did not fay, that the Earth had no principle, either 
interne, or exteme to the motion o f gyration, but i (ay, that I do 
not know which of the two it hath; and yet my not knowing it 
hath not a power to deprive it o f the fames but if  this Author 
can tell by what principle other mundane bodies are moved round, 
o f  whoA motion there is no doubt; I fay, that that which ma* 
keth the Earth to move, is a vertue, like to that, by which Mu?' 
and yMpztfr are moved, and wherewith he believes that the Aarry 
Sphere it (elf a!(o doth m ove; and if he will but allure me,who is 
the mover o f one of theA moveables, I will undertake to be able 
*o tell him who makeththe Earth to move. Nay more ; I wiM 
undertake to do the fame; if  he can but tell me, who moveth the 
parts o f  the Earth downwards.

S i M r *. The cauA o f this is moA manifeA, and every one knovM 
that it is gravity.

S A L v. You arc out, SiMp/rcF?*?, you fhbuld (ay, that every 
one knowes, that it is called Gravity : but i do not queAion you 
about the name, but the edence o f the thing, o f which eden# 
you know not a tittle more than you know the edence o f the 
mover o f the Aars in gyration ; unlede it be the name that hath 
been put p) this, and made familiar, and domeAical, by the many 
experiences which we Ae thereof every hour in the d a y ,: but pot 
as i f  we realty underAand any more, what principte or vertue th% 
is which moveth a Aone downwards, than we know who moveth 
it upwards, whenitis Aparated from the proficient, or who p c  
veth the Moon round, except (as I have faid) onely the nan&e? 
which more particularly and properly we have aligned to the Rio* 
tion o f deiccnt, namely, Gravity ; whereas for the cauA o f 
cular motion, in more general termes, we adign the 
/e^/, and call the (ame an ?, either adiAing, or informing
and to infinite other motions we aferibe Nature for their CauA*

S i M p. It is my opinion, that this Author asketh far !ede th%* 
that, to which you deny to make an(wer ; for he doth not a^ 
what is nominally and particularly the principle that moved* 
grave and light bodies circularly , but whatloever it be, he dem 
reth to know, whether you think it intrinAcal, or extrinAcal* 
For howbeit, <y.gr.! do not know, what kind o f thing that gravid 
is, by which the Earth deAendeth^ yet I know that it is an inter**

princ**
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principle, feeing that if it be not hindered, it movelh lpontane- 
ouOy : and on the contrary, I know that the princip!e which mo- 
veth it upwards, is externa!; a!thoughthat I do not know, what 
thing that vertue is, impreRed on it by the proficient.

S A L y. Into how many queRions muR we excurre, if We wou!d 
decide a!! the difficulties, which iucceRivcly have dependance ona 
upon another ! You call that an externa! (and yon alfo call it a 
preternatura! and violent) principle, which moveth the grave pro- 
fed upwards; but its poSible that it may be no leRe interne and 
natural^ than that which moveth it downwar ds i t  may peradven- 
ture be called external and violent, (o long as the moveable is foy- 
ned to the proficient; but being feparated, what external thing 
remaineth for a mover o f  the arrow, or ball ? In fumme, it muR 
neccRarliy be granted, that that vertue which carrieth Rich a move- 
able upwards, is no leRe interne, than that which moveth it down
wards  ̂ and I think the motion o f grave bodies afeending by the 

conceived, to be altogether as natural, as the motion o f 
defeent depending on gravity-

S i M p. i will never grant this; for the motion o f defeent hath 
its p r i n c i p l e  internal, natural, and perpetual, and the motion o f 
afeent hath its principle externe, violent, and finite.

S A L v. I f  you reiufe to grant me, that the principles o f  the 
motions of grave bodies downwards and upwards, are equally in
ternal and natural; what would you do, if I fhould fay, that they 
may alto be the fame in number ?
. S i M p. I leave it to you to fudge.

S A L v. But I defire you your felf to be the Judge ; Therefore 
tgU me, D o you believe that in the fame natural body, there may 
r^Rde interne principles, that are contrary to one another ?

' S i M p. I do verily believe there cannot.
SALV. What do you think to be the natural inclination o f 

Earth, of Lead, o f Gold, and in fum, o f the moR ponderous mat
ters ; that is, to what motion do you believe that their interne 
principle draweth them ?

^  i M p. T o  that towards the centre o f things grave, that is, to 
the centre o f the Univerfe, and o f the Earth, whither, i f  they be 
not hindered, it will carry them.

SALv.  So that, if the TerreRrial Globe were bored thorow, 
and a Well made that fhould paRe through the centre o f it, a 
Cannon bullet being let fall into the fame, as being moved by a 
natural and intrinfick principle, would paRe to the centre; and it 
would make all this motion fpontancoufly, and by intrinRck prin
ciple, is it not fo ?

S i M p. So I verily believe.

S A t  v. But when it is arrived at the centre, do you think that
D  d a it
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it will paRc any further? or elfe that there it would immediately 
Rand Rill, and move no further ?

.S i M p. 1 believe that it would continue to move a great way 
further.

S *  L v. But this motion beyond the centre, would it not be up
wards, and according to your aRcrtion preternatural, and violent? 
And yet on what other principle do you make it to depend, but 
only upon the felf lame, which did carry the ball to the centre? 
and which you called intrinlecal, and natural ? Finde, if  you Cap? 
another external proficient, that overtaketh it again to drive it 
upwards. And this that hath been faid o f the motion thoroW 
the centre, is alio feen by us here above ; for the interne iwpfm' 
o f  a grave body falling along a declining fuperhcies, if the faid 
fuperRcies be re&e&ed the other way , it (hall carry it, without A 
fotinterrupting the motion? alfo upwards. A ball o f  lead that 
hangeth by a thread? being removed from its perpendicularity, de* 
fcendeth IpontaneouRy, as being drawn by. its internal inclination? 
and without any interpolure o f reR, paReth beyond the loweR 
point o f perpendicularity : and without any additional mover? 
moveth upwards. 1 know th^t you will not deny? but that the 
principle o f grave bodies that moveth them downwards, is no !e& 
natural, and intrinlecal, than that principle o f light bodies, which 
moveth them upwards: fo thayfpropojeto your conRderationa 
b a llo f lead, which defending through the Air from a great ah 
titude, andR) moving by an intern principle, and comming to 3 
depth of water, continueth its defeent? and without any other e%* 
terne mover, Ribmergeth a great.w ay? and yet the motion of 
defeent in the Vyattr, is preter^atuyafunto i t ; but yet nevertheleR 
depended on a principle thatis^nternal, and not external to the 
ball. Vou iteeitdempnRra^ed then, .that a moveable may be 
moved by one and the fame internal principle, with contrary mo-

S i.M P- !  believe there^arejblutions to all thefe obfe&ioP3) 
thougn for the prelent 1 do not remember them ; but howevet  ̂
be? the Author continueth to demand, on what principle this dr* 
cular motion o f  jgrave and light bodies dependeth ? that is , wĥ * 
ther on a principle internal? or external; and proceeding for
wards? fhewethithat it can be neither on the one,nor Pn the other? ' 
taying; ex tern ;

Et gHK???#
fP77fr4___ . ^  E ^ / ^  ! f  from an externe prin*

ciplp; W!iether ^oddothnotexcite it by a continued Mirade? 
or an A n g e l, or the Air ? And indeed many do aRign this. Bn* 
on the contrary____ .

SALv.  Trouble notyourFelftoreadhis argument? fo r !  a%
none
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none of thofe who afcribe that principle to the ambient air. As 
to the Miracle, or an Angel, I fhould rather incline to this Rde ; for 
that which taketh beginning, from a Divine Miracle? or from an 
Angelical operation; as for inRancc, the tranlportation o f a Can
non ball or bullet into the concave o f the Moon? doth in all pro
bability depend on the vertue o f the fame principle for perform
ing the reR. But, as to the Air, it ferveth my turn, that it doth 
not hinder the circular motion of the moveables, which we did 
Rippofe tp move thorow it. And to prove that, it luldceth (nor is 
more required) that it moveth with the fame motion, and Rnifh- 
cth its circulations with the fame velocity, that the TerreRrial 
Globe doth.

SiMP. And he likewife makes his opposition to this alto ; 
demanding who carrieth the air about, N ature, or Violence ?
And proveth, that it cannot be Nature, alledging that that ̂ c o n 
trary to truth, experience, and to himtelf
 ̂ S A t  v. It is not contrary to Cope tty in the leaR, who Wfiteth 
no Rich thing ; and this Author alcribes thcle rhingsto him with 
two &(CefRve courcede. .It's true, he faith, and f o r  my i part I 
think he Ruth well, that the part o f the air neer to the, Earth, be
ing rather a terreRrial evaporation, may have the fame nature, 
and natutally follow its motion; or, as being contiguous to it,
:nay follow it in the lame manner, as the Peripateticks lay, that 
ihe (up^riour part o f it, and the Element o f &re, follow the. mo
tion o f the Lunar Concave, lo that it lyeth upon them to declare, 
whether that motion be natural, or violent. :

' S i M p. The Author will reply, that if C<7pfr#yfMt maketh only 
the inleriour part o f  the Air to move, and fuppoleth the upper 
part thereof to want the laid motion, he cannot give a realon,how 
that quiet air can be^able to carry thole grave bodies along with 
it, and make them keep pace with the morion o f the Earth.

SaLv.  will fay, that this natural propenRon.of the
elementary bodies to follow the motion of the Earth,! hath a li- ^  
mited Sphere, out o f which luch a natural inclination would ceafe; ^  ^  ^
"beRdes that, as I have laid, the Air is not that which carrieth the **;;;/ 
moveables along with i t ; which being feparated from the Earth, 
do follow its motion lo that all the ob)e&ions conie to nothing, 
which this Author pfoduceth to prove , that the Air cannot caule  ̂
luch cRe&s.

3 1 M p. T o (hew therefore, that that cannot be, it will be necef- 
f^ry to lay, that luch !ike cffe&s depend on an interne principle, 
againR which podrion,

which fort are thelc that follow,
p r ^ ^ ;

i
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(^R/ET/g/z/^d^;) Contrary to which pofition 

there Jo  atife moA diilicult, yea inextricable fcco id queRions, 
tuch as thcfe; That intern principle is either an accident, or a 
fubRance. I f  the firR ; what manner o f accident is it ? For a 
locomotive quality about the centre, ieemeth to be hitherto ac
knowledged by none.

S A L v. How? is there no fuch thing acknowledged ? Is it not 
known to us, that all thefe elementary matters move round, to
gether with the Earth ? You fee how this Author fuppofed for 
true, that which is in queRion.

S i M p. He faith, that we do not fee the fame? and me thinks? 
he hath therein reafon on his hde.

S A L v. We fee it not ? becaufe we turn round together with 
them. ,

Srmp. Hear his other Argument, fRcw
7^777^/7 777 j/? ^ 7 7 7 7

J  ? 777 7 /7 ;  7/7 M 7  7/7 4 M 7 # 7 < i f  j r e / 7 ^ 7 ^  ?

j  Which although it were, yet how could it be 
found in things fo contrary ? in the 6re, as in the water ? in the 
air, as in the earth? in living creatures, as in things wanting 
life ?

S A L v. Suppofing for this time? that water and fire are contra* 
ries ; as alfo the air and earth ? (o f  which yet much may be (aid) 
the moA that could follow from thence would be, that thole mo
tions cannot be common to them, that arc contrary to one ano
ther : fothat T .g. the motion upwards? which naturally agreeth 
to fire, cannot agree to water ? but that, like as it is by nature con
trary to fire : fo to it that motion Anted, which is contrary to the 
motion o f fire, which dial! be the motion ^ 7̂ / 7 7 ; but the cir
cular motion, which is not contrary either to the motion /Ar/A,#, 
or to the motion but may mix with both, as ^rzH^/e
himfelf affirmed? why may it not equally fuit with grave bodies 
and with light ? The motions in the next place, which cannot be 
common to things alive? and dead, arethofe which depend on the 
foul : but thofe which belong to the body, in as much as it is ele
mentary, and consequently participated o f the qualities o f the e- 
lcments, why may not they be common as well to the dead corps? 
as to the living body ? And therefore, if the circular motion he 
proper to the elements, it ought to be common to the mixt bodies 
alio.

S^Gn. ItmuR needs be, that this Author holdeth, that a dead 
cat, falling Rom a window, it is not pofHble that a live cat alfo 
could fall  ̂ it nQt being a thing convenient, that acarcafe fhould 
partake o f the qualities which fuit with things alive. *

S A L v. Therefore the difeourfe o f this Author concluded
nothing



nothing againR one that Ihould affirm, that the principle o f  the cir
cular motions o f grave and light bodies is an intern accident .* I 
know not how he may prove, that it cannot be a (ubRance.

S i M p. He brings many Arguments againR this. The RrR o f  
^vhich is in thefe words : (%e#*p<?, pr//?c^-
pr^^ ^ /c r /4 , 4Mf ic4^pc-

/h/yf ylyx^, yiygrrr^, py/cfjr,
^  ge^ere <i

cyr^ljrR fr, yp/1% #4fMr;s ^yvfy^yyyw ,̂ (̂ fy? 
r&%/] If the lecond, (^thatis, if you (halt lay that this principle is 
afubRance) it is either matter, or form, or a compound o f both. 
But luchdiverfe natures o f things are again repugnant, (uch as are 
birds, (loads, Rones, darts, (hows, (inoaks, hai!s, (Khes, &c. all 
which notwithRanding their differences, in fpecies and kind, are 
moved o f their own nature circularly, they be;ng o f their natures 
moA different, 8fc.

S A t. v. I f  thele things before named are o f diverfe natures, and 
things of diverfe natures cannot have a motion in common, it muA 
follow, i f  you would give fatisfaRion to all, that you are to think 
of more than two motions onely o f upwards and downwards: and 
if there muR be one for the arrows, another for the (nails, another 
for the Rones, and another for 6(hes; then are you to bethink your 
felf o f worms, topazes and mufhrums, which are not lefs different 
in nature from one another, than fnow and hail.

S i MT, It (eem3 that you make a )eR o f thefe Arguments.
S A L v. N o indeed, S iM p /rt^ , but it hath been already an

swered above, to wit, that i f  one motion, whether downwards or 
upwards, can agree with all thofe things afore named, a circular 
motion may no lefs agfee with them : and as you are a f  f r/p4ff- 

, do not you put a greater difference between an elementary 
comet and a ccleRial Aar, than between a fifh and a bird ? and 
yet both thofe move circularly. Now propofe your fecond .Ar
gument.

SiMP. ^ftrrdyhtret per 4M
#o%? <i McfKrjz gyntrts r r^ f^ rp r^ re j

Ef wrraw py/rira/4 ,
v#/4;M,MMy%y#fy*f

"4y%p^r. I f  the Earth be fuppofed to
Asmd Rill by the will o f God, (hould the reR of bodies turn round 
or no ? If not, then it s falfe that they are revolved by nature ; i f  
the other , the former queRions will return upon us. And 
truly it would be Rrange that the Sea-pie (hould not be able to 
hover over the (mall 6(h, the Lark over her neR, and the Crow 0 - 
ver the fnail and rock, though dyings

D t A L O G U E  I I .
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S A L v*. I would anfwer for my (elf in general terms, that if 

it were appointed by the will o f God, that the Earth fhouid ceale 
Aom it^diurnal revolution, thole birds would do whatever fhouid 
plealcthclam e Divine will. But if this Author dclire a more 
particular anAver, t Ihould teH Mm, that they would do-quire con* 
trary to what they do now,  if whilAthcy, being lepafated from 
the Earth, do bear themfeives Op ih the air, the. TcrreAfial Globe 
by the will o f God, fhouid aii on a fudden be put upon ,a  ̂precipi
tate motions it concerncth tiiis Author nOwtoaAertainus what 
Would m this caielucceed. . ^

S A u R̂! t  pray you, ^ l ^ ^ w ,- a t  my tdqdeA to grand to this 
Author^ that the Earth Aanding Aill by the will o f  Gdd, tho other 

"things, ieparated Admit, would Continue to turn rotmd. o f  thek 
own natural motion, and ict us hear what impoHibiliridi or incon
veniences Would fo ilb w : fori ,  as to my own particular^ do not 
fee how thede can be'greater diiorders, than theic produced by the 
Author himAlA that is, that Larks, though they Ihould die^ couid 

^hot be ab!c tO ho^er over their ncA$, ndr (!)rows oVer fnaiis, or 
Yocks : from whence would follow, that Crows muR fuAcr for 
'want o f fnai!^, and young Lark^ muA die o f hunger, and-cold, not 
being ^ble to 'be fed or Sheltered ^by the Wifigs o f  the old ones. 

^This isalffhdruinethat I can conceive would follow, fuppoHng 
theAuthor§lpeechtobetruc. D o you fee, i f  grea
ter inconveniences would happen? . ^

S i M $. f know not how to difeover greater; but it is very cre
dible,^that the Author befide? thefe, diicovered other diiorders in 
NatUfe, which perhaps in reverend ̂ refpeA of her, he was notwill* 
ing tomAancein. Therefore leduyproceed to the third Obje- 
&ioni

r^r, Moreover,
„ how comes it to paA that thefe* things, fo diverA, are onely moved 

from the WeA. towards the EaA$ parallel to the jEquinoRial? 
that they always move, and never reA ?

S A L v. They move Aom WeA to EaA parallel to the ^Equi*
noAial without ceafing, in the fame manner as you* believe the
Axed Aars to move Aom EaA to WeA, parallel to the /EquinoA^ 
al, without ever rcAing.

S i M p. % # ( ? ccAr/itr ^
(*E Why arc the higher thefwifter, and the lower the 

 ̂(lower ?
S A L v. BecauA that in a Sphere or circle, that turns about up* 

on its own centre, the remoter parts deferibe greater circuits, and 
^he partsmearer at hand deferibe lcflcr in the Arne time.

Siy*iP* pr^pr/(?rer,
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rezyzjZzc/TJ', z% /zzzzzjrz z:zrczJ(; ŷ rzzzzZzzz ? ^ycz//fft.* ]  Why are 
thole near the zEquino&ial earned about in a greater circle ̂  and 
thole which are remote in a leAer ? -

$ALV. T o  imitate the Aarry Sphere, Rr which thole *nearcA 
to the zEqUrnoclial, move in greater circles, than the more re
mote. ; -
'' S i M p. Fz/̂ z (̂zr/̂ zzz ẑ Ê zzzzẑ Sẑ /z ẐẐz ezrr̂ z ĉ zzZr/zzzz
ZfiVdr, %;;ẑ zr;t /;ẑ xzz?ẑ , {re/fzzẐ Ẑ  zzzerê z ẑ/z ; yzẑ  F<?/# ezrr̂ z 
c^rzzzzz pr̂ pyzMzzz, gyr^n##*;, Ẑ rz/zẐ Ẑ  yizp^zzzj v ^ f^ Z /z r?  
[^Th^zzy;'^ Why is the fame ball under the /Equino&ial wholly 
tuimed rouhdorhe centra o f the Earth in thegteateA circumA- 
nebce, \ îth an incredible celerit^ ; but under the Pole 'about iti 
owncentfe^inmocircuite, but with the ultimate degrebof'tar- 
dity ? i.,t3

' SALv/  T o  imitate the Aars o f the Firmament, that would do 
the like if they had the diurnal motion. <*!-

SiMP. r^j*, pz/zz g.j?/zzzzẑ z3(, ẑ yc?% /̂'tfrr%Z7;
czzzrzzzT/zZ, z/^zzpZ^ zzẑ zxzz/ẑ  f̂ zzaffw zz^zzc /zzzzz ^/^zzz-
yZzgr̂ Z ybvz/f̂ ZfW czrrlM/zẑ  z/ẑ zxzzzzzzzzz, ycz/zr̂ 7Ẑ 7̂ Ẑ  cxt*\z 
ẑzz/̂ ;;zzzz wz^z/zy z/zzzzŵ zzy zzg^nzr? [TFhzch y p ^ ^ cZ ^ z/z^ r] 

Why doth not the fame thing, as for example, a ball o f  lead 
turn round every where according to the lame great circle, if once 
delcribing ^ great circle, it hath incompaAed the Earth, but being 
Temovcd from the zEquiho&ial, doth move in leAer circles ?

SAt v .  pebanie fo would, nay, according tb the do&rine of 
?to/czzz^y, A) have lome Axed Aars done, which once were Wety 
near the /RquiHo&ial, and delcribed very vaA circles, and now that 
they are farther oA\, defertbe leAer.

SAGR. I f  f could now but keep in mind all thelc Ane no
tions , i ihould think th$t I had made a great purchale ; I muA 
needs intreat you, 6 *zwp/zczzẑ , to lend me this Book, for there can- 
hot chufe but be a fea o f rare and ingenious matters contained in 
it.

8 1 M p. 1 will prelent you with it.
SAGR. Not lb, Sir;  I would not deprive you o f it but arc 

the Orreries yet at an end ?
SiMp. No Sir;  hearken therefore. .Sz f%tzo fzrfM^rRf gr<z- 

^  ^  ?74Zzzzzz/zy, %;*%/%; ^  ẑz  ̂^z y*cczzzẑ /zz /zzzz-
zozz re6?j^z ? Nztzzz jz zẑ zZrzZzz/A, ẑz(z?zẑ  ̂ A zzẑ Zzẑ  ẑzz ezrezzẑ  ei?, 
^̂ Zzzr̂ /ẑ  zrzzw y êeze ẑj r̂nzZ  ̂ rcSz? ? 6 *z <yzp/f7Zt%y, M̂z y?Z, zzZ 
ẑ zĵ z/c zgMzfM;;?yizryzzzzz ê c/̂ zzjyizzzzZzK̂ ybzzz ĉ zpzzZ ^ ^ 7%  ̂ Zerr ,̂ 
zzz?zz jzzrczzz fzrfMzzz ^/v^zZzzr, ^Fhzch Z4̂ e z% ozzr zẑ zpzzz r I f  
a circular lation is naorral to heavy and light things, what is that 
which is made according to a right line ? For if  it.be natural, how 
then is that motion which is about the centre natural; feeing A

E e diAers
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Aiders in fpecicsfrom a right motion ? If it be violent, how is it 
that a 6ery dart Hying upwards, (parklingovcr our heads at a di* 
ffance from the Earth, but not turning about, d?"f.

S A L v? It hath been (aid already very often) that the circuit 
motion is natural to the whole, and to its parts, whilff they are in 
perteR diipofure, and the right is to reduce to order the parts 
disordered , though indeed it is better tp (ay, that neither the 
parts ordered or disordered everibove with arigl^jm dtion, but 
with one mixed, which might as well be averred meerly circular: 
but to us but one part onely o f this motion is vifiblc pnd obfer* 
vable, that,is,the part o f the right, the other part o f  the circular 
being imperceptible to us, because we partake thereof  ̂j  And this 
anfwers tp the rays which mov? upwards, and round about, but we 
cannot di(iingui(h their circular motion, for that, with that we oUf 
(elves move alio- But I believe that this Author never thought 
o f this mixture ; for you may fee that he reiolutcly (aith, that the 
rayp go direRly upwards, and not at all in gyration.

Si M P* fTaw? ff#/**?;#;

ry//?;<Vw<3 In Englidi to this purpofe: )  Why doth
the centre of)a falling Globe under the <3LquinoRial deferibe 3 
fpiral line in the plane o f the ^Equator; and in other parallel 
a fpiral about a Cone ; and under the Pole de(cend in the 
axis deferibing a'gyral line, running in a Cylindrical SuperR* 
c i e * ? ^

S^uv. Becaufe-of the lines drawn from the Centre to the df* 
cumfcrenceof the (phere, which,are thofe by w h i c h d e *  
deend  ̂ that which terminates in the ^quinodia! dcfigneth a dr* 

. cfe, and thofe that terminate in other parallels deferibe conical 
(uperRcies; now the axis deferibeth nothing at all, but continued! 
in i&own being. And i f  1 may give you my judgment freely, ! 
will fay, that I cannot draw from all the(e Queries, any fenfe that 
interfered! wich the motion o f the Earth ; for if  I demand o f this 
Author, ("granting him that the Earth doth not move) what would 
follow in a!! rhefe particulars, fuppofing that it do move, as Cf* 
p frw ;*r  will have i t i  I am very conSdent, that he would (ay that 
all the(e effeds would happen, that he hath objeded, as ipconve  ̂
niences to diiprove its mobility : (o that iu.this mans opinion ne* 
cedary confequenccs are accounted ablurdities : but I befcech 
you, if there be any more, difpatch them, and free us fpeedily 
from this weari(om task.

S i M r. tn this which follows he oppofes & his Sedators,
who afHrm,that the motion o f the parrs feparated from thdir whole? 
i$ dnely to unite them(clves to their whole i but that the moving

circularly
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circulariy along with the vertiginous diurnal revolution is ablo-
lutely natural : againA which he ob)e&eth, faying, that according
to thele mens opinion;
rfiV/gercfur, g
rdZ/fer
& r^ , fttp? /̂Ar/iw ?g/?ay y?t y)fprj.
[[Which I trandate to this A n A :J i f  rhe whole Earth, together 
with the Water were reduced into nothing, no hail or rain would 
fall from the clouds, but would be onely naturally carried round ; 
.neither any 6 :e or Rery thing would a(cend,(eeing to thele that men 
it is no improbable opinion that there is no Rre above.

SALV. The providence o f this Philolopher is admirable, and 
worthy of great applaulc; for he is not content to provide for 
things that might happen, the courlc o f Nature continuing, but 
will (hew hie care in what may follow from thole things that he 
very well knows fhall never come to pals, i will grant him there
fore, (that i may get fom pretty paRages out o f him) that if  the 
Earth and Water (hould be reduced to nothing, there would be no 
more hails or rains, nor would ignea! matters alcend any longer 
upwards, but would continually turn round : what will follow ? 
what will the Philolopher lay then ?

S i M p. The ob)e&ion is in the words which immediately fol
low? here they arc : i4?%f%exper/eMtM^r4ti#46!3'fr-

Which nevertheless (laith he) is contrary to experience and
realbn.

SALV. Now ! muA yield, feeing he hath lo great an advan
tage o f me as experience, o f which I am unprovided. For as yet 
1 never had the fortune to lee the TerreArial Globe and the ele
ment of W ater turn'd to nothing, lo as to have been able to ob- 
lerve what the hail and water did in that little Chaos. But he 
perhaps tells us for our inAru&ion what they did.

S i M p. No, he doth not.
SALV- ! would give any thing to change a word or two with 

this perlon, to ask him, whether when this Globe vanilhed, it car
ried away with it the common centre o f gravity, as I believe it did; 
in which ca le ,! think that the hail and water would remain inlen- 
latc and Aupid amongA the clouds, without knowing what to do 
with themlelvcs. It might be alio, that attra&ed by that great 
void IcA by the Earths abAnting, all the ambients would
be rariRed, and particularly, the air, which is extreme eaRly drawn, 
and would run thither with very great haAe to Rll it up. And 
perhaps the more lolidand material bodies? as birds, (^for there 
would in all probability be many o f them Icattered up and down 
in the air) would retire more towards the centre o f the great va
cant Iphcrc; (for it leemeth very reafonable, that fubAances that

E  e 2  undcf
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under Anall bulk contain much matter, fhould have narrower pla
ces aligned them, leaving the more fpacious to the more rarihed) 
and there being dead o f hunger, and refblved into Earth, would 
form a new little G!obe, with that !ittie water? w!dch at that time 
was among the clouds, it  might be alfo, that thofc matters as 
not beholding the light, would not perceive the Earths departure? 
but like blind things, would deiccnd according to their uiual cu Aom 
to the centre, whither they would now go, if  that globe did not 
hinder them. And laAly, that 1 may give this Philofophcr a lefs 
irrefolute anfwcr, i do tell him, that 1 know as much o f what 
would follow upon the annihilation o f the TcrrcAria! Globe, as 
he would have done that was to have followed in and about the 
fame, before it was created. And becaufe I am certain lie will 
fay, that he would never have been able to have known any of 
all thofe things which experience alone hath made him knowing 
in, he ought not to deny me pardon, and to cxcufe me if  1 know 
not that which he knows, touching what would enfue upon the 
annihilation o f the (laid Globe : for that I want that experience 
which he hath. Let us hear if he have any thing elfc to lay.

S i M p. There remains this figure, which reprefents the Terre- 
Aria! Globe with a great cavity about its centre, A:H o f air ; and 
to (hew that CrjT/ey move not downwards to unite with the Ter- 
reArial Globe, as Cypfrzzzctay faith, he conAituteth this Aone in 
the centre.; and demandeth, it being left at liberty,what it would 
d o ; and he placcth another in the (pace o f this great vacuum, and 
asketh the fame queAion. Saying, as to the HrA : L  jpzy ;% ffpw  

4RZ <zJff7Z6hrt fern?#; z#p%72(SM7%z 4/z%M<7;/, <*%; 77##. 
yi?fMMf/K#ẑ  p;zrtfy ylyAzz# J Z0Z0,
/zzz/ z;z0̂ rz. Jz prz#z%;;z;, cxperzezzZẑ z rc/zzZzZzzr,

grg'&z  ̂ z/z yzz  ̂grj^/Z^zZ  ̂.r̂ zzzr̂  Zẑ z/z y?
/<zpzr, /ẑ er̂ z/zar &cz^Z zzzrez/Zrzzzzz, yrp̂ zr̂ ẑ zẐ  j  Z0Z0, ^ 77- 

Zr̂ z Copcrnicum r yz pezzr/ĵ zz, rc/rjg^Zzzr twzzzzy exper/e/zZzj, r̂ /zz 
e/z&̂ zzzz/̂  zzzz^r^r yiPT-zzzffj- . (^Wherein he Ai th: The
Aone placed in the centre, either afeendeth to the Earth in fome 
point, or no. If the fccond, it is fa!A that the parts (eparated 
from the whole, move unto it. J f  the 6 rA ; it contradiReth all 
reaA)n and experience, nor doth the grave body rcA in the centre 
of its gravity. And if the Aone being fufpended in the air, be let 
go, dodefccndtothecentre, it will feparatc from its whole, con
trary to C(7p<T7z;c%F .- i f  it do hang in the air, it contradiRcth all 
experience : fince we fee whole Vaults to fall down.

S A L v. I will anfvver, though with great difadvantage to my 
felf, Aeing i ro do with one vvho hath feen by experience, 
what thefe Aonesdo in this great Cave : a thing, which for my 
part I have not feen; and will fay, that things grave have an exi-

Aencc



Acncc before the common centre o f gravity ; fo that it is not one ^
centre alone,which is no other than indivifiblc point, and therefore 
of no efHcacic,that can attraR unto it grave matters; but that thoie ^ " '7 *  
matters confpitmig naturally to unite, form to themfelves a com
mon centre, which is that about which parts o f equal moment 
conAA : fo that I hold, that if  the great aggregate o f grave bo- 
dies vverc-gathercd all into any one place,the (mall parts that were %?-
(eparated from their whole, would follow the fame, and if  they 
were not hindered, would penetrate wherever they (hould And J  
parts le(s grave than themfelves : but coming where they (hould 
meet with matters more grave, they would deiccnd no farther. *
And therefore 1 hold, that in the Cave full o f air, the whole Vault 
would prefs, and violently reA it felf onely upon that air, in cafe 
its hard nets could not be overcome and broken by its gravity ; but 
loofe Rone$, t believe, would defeend to the centre, and not fwim 
above in the air : nor may it be faid, that they move not to their 
whole, though they move whither all the parts o f the whole 
would transfer themfelves, if all impediments were removed. ,

S i M p. That which remaineth, is a certain Errour which he ob- 
ierveth in a Difciplc o f CpperM/rMj-, who making the Earth to 
move with an annual motion, and a diurnal, in the fame manner 
as the Cart-wheel moveth upon the circle o f the Earth, and in it 

did conAitute the Terre Arial Globe too great, or the great 
Orb too little ; for that 3 6 $ revolutions of the dLquinoAial, are 
lefs by &r than the circumference of the great Orb.

SALV. Take notice that you miRake, and tell us thedireR 
contrary to what muA needs be written in that Book; for you 
{hould fay, that that fame Copfr#/f4 M Author did conRitute the 
Terre Aria] Globe too little, and the great Orb too big ; and not 
the TerreArial Globe too big, and the annual too little.

S : M p. The miAake is not mine ; fee here the words of the 
Book. <&?/

witho (InEnglifhthus;)
He Aeth not, that he either maketh the annual circle equal to the 
lets, or the TerreArial Orb much too big.

SALv. 1 cannot tell whether the ArA Author erred or no, Ance 
the Author o f this TraRate doth not name him ; but the error o f 
this Book is certain and unpardonable, whether that follower o f 

erred or not erred; for that your Author paAeth by fo 
material an error, without cither deteRing or correRing it. But 
let him be forgiven this fault, as an error rather of inadvertencie, 
than of any thing elfe : Farthermore, wereit not, that t am al
ready wearied and tired with talking and (pending to much time 
with very little proAt, in thefc frivolous ^anglings and alterca
tions, i conld (hew, thatitisnotimpoAible for a circle, though
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no bigger than a Cart-whec], with making not buticHethan 
Torevoluions, todeferibe and meaRiretheciiCumference, not 
ontly of the grand Orb) but o f one a thouland times greater; 
and this 1 f  y to (hew, that there do not want far greater fubtil- 
ties, than this wherewith your Author goeth about to dctc& the 
errourof C ^ rp /fy ^ : but I pray you, let us breath a htt!e, that 
lo we may proceed to the other Philofophcr, that oppofeth o f the 
lame Ĉ eryyyryyd*.

S A G R. T o  co n fe R e  the tru th , I Hand as m uch in need o f  re* 

(p itc  as c ith e r o f  y o u  ; th o u g h  i  h ave  o n c ly  w earied  m y eares : 

and w ere  it  n o t th a t 1 hop e to  hear m ore in gen ious things from 

this other A u th o r, 1 q u e R io n  w h eth er I fhould  n o t g o  m y w ays, to 

take the air in m y * P lcafu re-b o a t.

S i  M p. i  b e lie v e  th a t y o u  wiH hear things o f  grea ter, m om ent i 

fo r  this is a m o R  accom plifhed PhU oiopher, and a great M athema* 

tic ian , and h ath  co n fu te d  in the bu iin eR e o f  the C o m ets, 

and n e w  Stars.

S A L v. Perhaps he is the fam e w ith  the A u th o r  o f  the Book, 

ca lle d  ^#;y*Tyf/w  ?

S i M p. H e is the v e ry  fam e : b u t the co n fu ta tio n  o f  the new 

Stars is n o t in his o n e ly  fo  fa r  as h e  p ro veth , th at they

w ere  n ot p re ju d ic ia l to  th e  in a lte ra b ility  and in g e n e ra b ih ty  o f  the 

H eaven s, as f  to ld  y o u  b e f o r e ; b u t  a R cr he had published his 

^yyty-Tych(7, h avin g  fo u n d  o u t, b y  h e lp  o f  the P a ralla xes, a w ay  to 

d e m o n R ra tc , th a t th ey a lfb  are things e lem en ta ry , and contained 

w ith in  th e  co n ca v e  o f  the M o o n , he hath w rit this o th er Book, 

t f f  fryh/yy K ey;? and therein a lfo  in ferted  the A rgu

m ents a gain R  rp/cpd-: I have already (hew n y o u  w h at he 

harh w ritten  to u ch in g thefe  n ew  Stars in his ^Mfy-Tyc/yj, w h ere  he 

d e n ie d  n o t, b u t that th e y  w ere in the H e a v e n s ; but he proved,that 

their p ro d u & io n  a lte re d  n o t the in a lte ra b ility  o f  the H eaven s,, and 
that he d id ,w ith  a D ilc o u r le  p u re ly  p h i!ofo p h ica l,in  the fam e man 

ner as y o u  h a ve  a lrea d y  heard. A n d  I then fo r g o t  to  te ll y o u , hoW 

th at he a fterw ard s did 6nde o ut a w a y  to  rem o ve  them  o u t  o f  the 

H eaven s  ̂ fo r  he p ro ceed in g  in this co n fu ta tio n , b y  w a y  o f  com* 

p u tatio n s and p ara lla xe s, m atters l it t le  o r n o th in g at a ll under* 

R o o d  b y  m e, t  d id n ot m en tio n  th em  to  y o u , b u t have bent all my 

R udies u p o n  th e fe  argu m en ts again R  the m o tio n  o f  the Earth, 

w hich are p u re ly  n atural.

S A L v. I un d erR an d  y o u  v e ry  w e ll : an d  it  w ill b e  convenient 

after wc have heard  w h a t he hath to  fa y  a gain R  Copfr/;y<w, that 

w e  hear, or fee  at lea R  the m anner w h erew ith  he, b y  w a y  o f  Pa

ra lla x e s , p roveth  th o le  n ew  R ars to  b e  e le m e n ta ry , w h ich  lb  many 

fam ou s A R ro n o m e rs co n R itu te  to  be all v e ry  h ig h , a n d  amongR 

th e  R ar?  o f  the F irm a m e n t; and as this A u th o r  accom plifheth  fuch
an
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an enterprise of pulling the new Aars out of heaven, and placing 
them in the elementary Sphere, he (hall be worthy to be highly 
exalted, and transferred himlelf amongA the Aars , or at leaA, 
that his name be by fame eternized amongA them. Yet before we 
enter upon this, let us hear what he allcdgeth againA the opinion 
of and do you begin to recite his Arguments.

S i M p. ft wiH not be neceAary that we read them <7f/ i/er̂ ny#, 
becaufe they are very prolix ; but i , as you may fee, in reading 
them leveral times attentively, have marked in the margine thoie 
words, wherein the Arength of his arguments lie, and it will 
fufHce to lead them, The ArA Argument beginneth here. Ef 
prt77?o, ŷ cpy/yyj C^ryyyry retypy^nyr, Cryfery;(?;y yyyy/yyryy/M f̂ y/y?- 
/̂ jp̂ ŷ , ;yy

ŷ^Nyr. ]̂ ln our Idiom thus] And ArA, if Cy7peryyyryyj his opinion 
be imbraced, the Crytcryyyw of natural Philofophy will be, if not 
wholly Subverted, yet at leaA extreamly (haken.

Which, according to the opinion of all the fe&s o f Philofophcrs 
rcquireih, thatScnlc and Experience be our guides in philofopha-
ting: Butm the position the Senies r̂e greatly delu
ded, whil'A that they viAbly diAover neer at hand in a pure Mf </y- 
yyyyy the graveA bodies to defeendperpendicularly downwards, ne
ver deviating a Angle Jhairs breadth from re&itude ; and yet accor̂  

to the opinion of Cpperyyyĉ , the Aght in fo manifeA a thing 
is deceived, and that motion is not reall Araight, but mixt of 
right and circular.

S A L v- This is the ArA argument, that FfohtMyy, and
all their followers do produce; to which we have abundant
ly anfwcrcd, and (hewn the Paralogifme, and with AifHcient 
plainneAe proved, that the motion in common to us and other mo
veables, is, as if there were no fuch thing; butbecauA true con- 
cluAons meet with a thoufand accidents, that conArme them, ! 
will, with the favour of this Philoiopher, adde Amething more ; 
and you ^ywp/ycy  ̂ perfonating him, anfwer me to what t fhall 
ask you : And ArA tell me, what effcR hath that Aon^pon you, 
which falling from thc.top of the Tower, is the caufe tn^you per
ceive that motion ; for if its fall doth operate upon you neither 
more nor leAe, than its Aanding Aill on the Towers top, you 
doubtldle could notdifeernits defeent, or diAinguilh its moving 
from its lying Aill.

Si M p.. I comprehend its moving, in relation to the Tower, 
for that 1 fee it one while )uA againA fuch a mark in the Aid 
Tower, and another while againA another lower, and (o fuccef- 
Avely, till that at laA f perceive it arrived at the ground.

S * L v. Then if that Aone were let fall from the tallons of an 
Eagle Hying, and (hould defeend thorow the Ample inviAble Air,

and
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and you had no other objc& vihble and Rable, wherewith to make 
comparisons to that, you could nor perceive its motion ?

S i M p. No, nor the Stone it Self; tor if I would Sec it, when 
it is at the highcR,.I muR raiic up my head, and as it defeendeth, 
imuR hold it lower and lower,, and in a word, muR continually 
move either that, or my eye?, following the motion of the faid 
Rone.
' S A i, v/ You have now rightly anfwercd : you knovv'thcn that 
the Rone lycth Rill, when without moving your eye, you alwayes 
tee it before you; and you know that it moveth, when for the 
keeping it in Sight, you muR move the organ of Sight, the eye.. So 
then when ever without moving your'eye, you continually be
hold an objeA in the Self tame afpcR, you do always judge it 
immoveable. .* :

S i M p. S think it muR needs be to. . , ec
S A L v. Now fancy your Self to be in a Ship, and tor h v̂c Axed 

your eye on the point of theSai^yard : Bo you think, that be* 
cauSe the Sjiip moveth very faR, you muR move your eye, to keep 
your light alwayes upon the point of the Sail-yard, and to fol- 
lowitsmotion? ' - '

S i M p. i am certain, that 1 Should need to make no change at 
alt ; and that not only in the light s butif I had aimed a Musket 
at it, i Should never have need/ let the Ship move how it will, 
to Rir itan hairs breadth to.keep it full upon the Same.

S A L v. And this happens becauSe the motion, which the Ship 
conferreth on the Sail-yard, it conferreth.alfo upon you, and upon 
your eye ; fo that you need nor Rir it a jot to behold the top of 
the Sail-yard : and consequently) it will Seem to you immovea- 
able. Now this Difcourle being applied to the revolution of the 
Earth? and to the Rone placed in the top of the Tower, in which 
you cannot difeern any motion, becaufc that you have that mo
tion which is neccSIary for the following of it, in common with it 
from the Earth ; So that you need not move your eye. Whcna- 
gain the^ îs conferred upon it the motion of defeent, which is its 
particularmotion, and not yours, and that it i* intermixed with the 
circular, that part of the circular which is common to the Rone, 
and to the eye, continucth to be imperceptible, and the right onc- 
ly is perceived, for that to the petception of it, you muR follow it 
with your eye, looking lower and lower. I wilh for the undecei
ving of this PhiloSopher, that I ebuld advile him, that fome time 
or other going by water, he would carry along with him a VeSIel 
of readable depth full of water, and prepare a ball of wax, or 
ochcrmatterthatwould deScend very Slowly to the hoctome, So 
that in a minute of an hour, it would Scarce Sink a yard ; and that 
rowing the boat as faR as could be, So that in a minute of an hour
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it (hould run above an hundred yards, he would let the ball fub- 
merge into the water,& freely dcfcend,& diligently obferve its mo
tion, i f  he would but do thus,he Should ice,RiR,that it would go in a 
dircA hne towards that point of the bottom of the veRel,whither it 
would tend,if the boat (hould Rand Rilk S( to his eye, and in rela- 
tion to the veRel, that motion would appear moR Rraight and per
pendicular,and yet he could not (ay,but that it would .be compofed 
of the right motion downwards, and of the circular about the ele
ment of water. And if thefe things befall in matters not natural, 
and in things that we may experiment in their Rate of rcR ; & then 
again in the contrary Rate of motion, and yet as to appearance no 
diverfity at all is difeovered, & that they feem to deceive our fenfe 
what can we diRinguifli touching the Earth, which hath been per
petually in the fame conRitution, as to motion and reR? And in 
what time can we experiment whether any difference is dilccrnable 
amongR thefe accidents of local motion, in its diverfe Rates of mo
tion and reR, if it eternally indureth in but one onely of them ?

S A G R. Thefe Difcouries have fbmewhat whetted my Romack, 
which thofe fifhes, and fnails had in part naufeated; and the former 
made me call to minde the correction of an errour, that hath fo 
much appearance of tru;h, that I know not whether one of a 
thoufand would refufe to admit it as unqueRionable. And it was 
this, that failing into JyrM, and carrying with me a very good 

that had beenbeRowed on me by our C(7H?77fp% Fr/f#<sf, 
who not many dayes before had invented, I propofed to the Ma
riners, that it would be of great benefit in Navigation to make ufe 
of it upon the round top of a (hip, to difeover and kenne VeRels 
afar off. The benefit was approved, but there was objeAed the 
difficulty of ufing it, by rcafon of the Ships continual EuRuation; 
and cipecially on the round top, where the agitation is fo much 
greater, and that it would be better for any one that would make Tekt-
ufe thereof to Rand at the Partners upon the upper Deck, where 
the tolling is leRe than in any other place of the Ship, t (for I ??? ^
will not conceal my errour) concurred in the fame opinion, and 
for that time (aid no more : nor can I tell you by what hints I was 
moved to return to ruminate with my felf upon this buflneRe, and 
in the end came to difeover my fimplicity (although excufable) in 
admitting that for true, which is moRfalfe^ falfel fay, that the 
great agitation of the basket or round top, in companion of the 
fmall one below, at the partners of the MaR, fhould render the 
ufe of the Te/e/irope more difficult in Ending out the ob)eA.

S A L v. I (hould have'accompanied the Mariners, and your felf 
at the beginning.

S i M p .  And fo fhould f have done, and Rill do : nor can ! be
lieve, if I fhould think of it an hundred years, that 1 could undef^
Rand it otherwise. F S A G R*
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S A G n. I may then,it Acms,Ar once prove a MaAer to you both. 
And becaufe the proceeding by interrogatories doth in my opinion 
much dilucidate things, bcAdes the pleaiure which it affords o f con
founding our companion,forcing from him thac which he thought he 
knew not,! will make ufe o f that artifice. And ArA,I fiippofe that the 
Ship,Gaily,or other VeAcl,which we would difeover, is a great way 
off, that is, four, fix, ten, or twenty * mi!es, for that to kenne thofc 
neer at hand there is no need o f thefe G lades: & consequently,the 

may at Rich a diAance o f  four or fix miles conveniently 
difeover the whole VeHel, & amuchgreatcr bull*. Now I demand 
what for fpecies, & how many for number are the motions that are 
made upon the round top,depending on the Ru&uation o f the Ship- 

S A L v. We will Rippote that the Ship goeth towards the EaA- 
FirA , in a ealme Se a , it would have no other motion than 
this o f  progredion 3 but adding the undulation o f the Waves, 
there (hall refult thence one, which alternately hoyAing and low
ering the poop and prow, maketh the round top, to lean forwards 
and backwards; other waves driving the vedel Adewayes, bow the 
MaA to the Starboard and Larboard ; others, may bring the (hip 
fomewhat abovt, nnd bear her away by the Mifnc from EaA, one 
while towards the * NortheaA, another while toward the South* 
ea A ; others bearing her up by the Carine may make her onely to 
rife, and fa l l ; and in fum, thefe motions are for fpecies two, one 
that changeth the direSion o f  the angularly, the othef
lineally, without changing angle, that i s , alwayes keeping the 
tube o f the InArument parallel to its AIL

SAGR. Toll me, in the next place, i f  we, having dr A direRed 
the Te/f/fppc yonder away towards the Tower o f * Bunt/ip, f% 
miles from lienee, do turn it angularly to the right hand, or to the 
left? or e!(e upwards or downwards, but a'Araws breadth, what cf 
fe& dial! it have upon us touching the finding out o f the (aid tower?

S A L v. It would make us immediately loic light o f  i t , for (uch 
a declination , though (mall here, may import there hundreds and 
thoufands o f yards.

SAGR. But if without changing the angle , keeping the tube 
alwayes parallel to it (e lf, we (hould transfer it ten or twelve 
yards farther off to the right or left hand , upwards or downward 
what alteration would it make as to the Tower ?

S A L v. The change would be abfolutely undifcernable 3 ^  
that the (paces here and there being contained between paralk 
rayes, the mutations made here and there, ought to be equal, an 
becaufe the (pace which the InArument diRovers yonder, is capa* 
ble o f many o f tho(e Towers^ therefore we (hall not lo(e Aght of 

SAGR. Returning now to the Ship, we may undoubtedly  ̂
Arm, that theTeAyirope moving to the right or left, upwaros?^

doM'i^
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downwards, and alib forwards or backwards ten or Afreen fathom, 
keeping it all the white parallel to its lelf, the viAve ray cannot 
Arayfrom the point oblcrved in the objcA, more'than thole Af- 
teen fathom ; and becauie in a diAancc o f eight or ten mites, the 
InArument takes in a much greater fpace than the Gatty or other 
VeAelkenn'd; therefore that fmatt mutation fhatl not make me 
toic tight o f her. The impediment therefore, and the caufc o f 
toting the ob)e& cannot befall us, unleAe upon ihe mutation made 
angularly ; Ancc that T^/^c^p^rtranlportation higher or tower, to 
the right, or to the tcft,by the agitation o f the Alip, cannot import 
any great number o f fathomes. Nowfuppofe that you had two 

Axed, one at the Partners dole by the Deck, and the o- 
ther at the round top, nay at the main top, or main top-gaitant 
top, where you hang forth the Fr#7;<?7i or Ar^amer, and that they 
be both dircAcd to the VeAcl that is ten miles off, tell me, whe
ther you'bcheve that any agitation of the (hip,& inclination o f the 
MaA, can make greater changes,as to the angle,in the higner tu^e, 
-than in the lower ? One wave atiAngi the prow will make the main 
top give back Afteen or twenty fathom mo*e than the foot o f the 
MaA,and it (hall carry the upper tube along with it lo greata ipace,
& the lower it may be not a palm; but the angle (na!l change in one 
InArmueutafwcll as in the other ; and likewile a Ade-billow A.all 
bear the higher tube an hundred times as far to the Larboard or 
Starboard, as it will the other below; but the angles change not at 
all, or elfe alter both alike. But the mutation to the right hand or 
left, forwards or backwards, upwards or downwards, bringeth no 
tenAble impediment in the kenning o f objc&s remote, though the 
alteration o f the angle maketh great change therein ; Therefore it 
muA o f neceAlty be confeAcd, that the ule o f theTf/f/irupe on the 
round top is no more diAicult than upon the Deck at the Partners ; 
feeing that the angular mutations are alike in both places.

S A L v. HOW much circumfpe&ion is there to be uled in aAirming 
or denying a propoAtion? I fay again,thar hearingit refolutely aAir- 
med, that there is a greater motion made on the MaAs top, than at 
its partners, every one will perfwade himfelf, that the ule o f the Tt- 

is much more diAicult above than below. And thus alio I w 
ill excule thole Philolophers, who grow impatient and Ay out into 
paAion againA luch as will not grant them, that that Cannon bullet 
Tvhich they cleerly lee to fall in a right line perpendicularly, doth 
absolutely move in that manner; but will have its motion to be by 
anarch, and alio very much inclined andtranfverlal: but let us . 
leave them in thele labyrinths,and let us hear the other obje&ions, 
that our Author in hand brings againA CppfrTMCM?.

$ i M p. The Author gocth on to demonArate that in the Do- 
Arineof C(?pjr77 /̂^r, it is requiAte to deny the Senlcs, and the

F f  3 greateR
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greateA Sensations, as for iuRancc it would be, if  we that fee! the 
re fla tio n s o f a gentle gate, (hould not Ac! the impulfc o f a per
petual winde that beateth upon us witha velocity that runs more 
than 3$3p miles an hour, for (o much is the lpace that the centre 
o f the Earth in its annual motion padeth in an hour upon the cir
cumference of the grand Orb, as.he diligently calculates; and 
becaufc, as he faith, by the judgment o f Cpppr/z/c/ay, C;;#? ffrr% 
TT/p^etMrciyv^/pp/h#? cer, 777^/77  ̂7 7̂777 7̂ 7 nt- 

ce /^rr/77 /^  ^C77t(7, ^ 77^hid 77̂ 77yl?7777re/77r, ylv7%-

777^ 777777 7^^77^777/77^  rep/77 jre7 77r, 7/7/7 4 /777  ̂777 /̂77J ^rce//ere/.
^ /f  T /c ro  & c 7p 7 ^77/77777,777/7 c^ 7  d e c c p /7(7 ? [ [ / ^ h / e h  i  7% 4 %;e

7hid /c77/e.] Thecircumpofedair is moved with the Earth, 
yet its motion, although more (peedy and rapid than the AvifteA 
wind whatfoever, would not be perceived by us, but then would 
bethought a great tranquillity,unleHefome other motion (hould 
happen i what then is the deception o f the (en(e, if  this be 
not?

' SAt y .  It muR needs be that this Philofopher thinketh, that 
that Earth which Copfr/i/f#? makethto turn round, together with 
the ambient air along the circumference o f the greatOrb,is not that 
whereon we inhabit,but (ome other (eparated from this;for that this 
o f  ours carrieth us alio along with it with the fame velocity, as ah 
fo the circumjacent air : And what beating o f the air can we fee!, 
when we fly with equal (peed from that which (hould accoR us ? 
This Gentleman forgot, that w e no le(s than the Earth and air are 
carried about, and that consequently vve are always touch'd by 
one and the (ame part o f  the air, which yet doth not make us fee! 
A.
* S 1 M r. But f rather think that he did not (o think ; hear the 
words .which immediately follow, f r i e r s  4  Tipy %K<7%we rptnwnr
ex f7rfM777r/M(S?/<777f ffrr<e

S A L v. Now I can no longer help nor excufe him ; do you 
plead for him and bring him off, .$77%p/7f7%y.

S t M ?. I cannot thus upon the (udden think o f an excu(e that 
plealeth me.

S i t .  v. C o ter; take this whole night to think on it, and de
fend him to morrow ; in the mean time let us hear fome other of 
his obje&ions.

. S 1 M p. He prolecuteth the (ame ObjcRion, (hewing, that in the 
way o f C<7p?r?77f7Rf, a manmuA deny his own ien(es. For that 
this principle whereby we turn round with the Earth, either is 
intrinRck to us, or external; that is, a rapture o f that Earth ; and 
i f  it be this (econd, we not feeling any fuch rapture, it muR be 
confeAed that the (en(e o f feeling, doth not fee! its own object 
touching it, nor its impredion on the (enable part : but if the pfin-
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eiple be intnnlecal, \vc (hall not perceive a local motion that is de
rived from our fclvcs, and we (hall never dilcovcr a propenlion per- 
petuaHy annexed to our felvcs.

S A L v. So that the inRance o f this Philofopher lays its Rrefs up
on this, that whether the principle by which we move round with 
the Earth.be either extern, or intern, yet however we mu A per
ceive it, and not perceiving it, it is neither the one nor the other, 
and therefore we move not, nor conicquently the Earth. Now I 
lay, that it may be both ways, and yet we not perceive the fame. 
And that it may be external ,the experiment of the boat fupera- 
bunoantly fatisheth me ; I lay, luperabundantly, becaule it being 
in our power at all times to make ic move, and allb to make it 
Rand All, and with great exa&nefs to make oblervation, whether 
by fomc diverlity that may be comprehended by the lenle o f feel
ing, we can come to know whether it moveth or no, feeing that 
as yet no fuch (cience is' obtained : W ill it then be any matter o f 
wonder, if the lame accident is unknown to us on the Earth, the 
which may have carried us about perpetuaHy, and we, without our 
being ever able to experiment its reA? You, as I be
lieve, have gone by boat many-times to f46f(7H4,andif you will
confels the truth, you never felt in your lelf the participation o f 
that motion, unlcls when the boat running a-ground, or encoun- 
tring lomc obRacle, did Rop, and that you with the other PaRcn- 
gers being taken on a fudden, were with danger over-fet. It 
would be nccellary that theTerrcRrial Globe (hould meet with 
lotne rub that might arreR it, for I affure you, that then you 
would dilcern the impulle redding in you, when it Ihould tols you 
up towards the Stars. It's true, that by the other fentes, but yet 
alliAed by Realbn, you may perceive the motion o f the boat, that 
is, with the light, in that you lee the trees and buildings placed on 
the (hoar, which being (eparated from the boat, leem to move the 
contrary way. But if you would by luch an experiment receive 
intire fatisfaRion in thisbulinels o f the TerreRrial motion, look 
on the Aars, which upon this reafon feem to move the contrary 
way. As to the wondering that wc (hould not feel luch a prin
ciple, fuppolingit to be internal, isa le ls reafonable conceit; for 
if we do not feel luch a onê , that cometh to us from without, 
and that frequently gocth away, with what realbn Can we expeR 
to feel it, if  it immutably and continually reHdes in us ? Now let 
us lee what you have farther to allege on this argument.

S i M p. Take this Ihort exclamation. Ex opinzo#?

[Which i render thus;]] From this opinion likewife, we muR of
neceRIty
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itccrfilty fufpe& our own (enfes, as whotiy fai!ib!c, or ftupid 
judging offenilble things even very near at hand. What trnt* 
therefore can we hope for, to be derived from fo deceiveab!e a fa 
culty ?

S A L v. But I defire not to deduce precepts more profitable, or 
more certain, learning to be more circumfpeR and lefs .confident 
about that which at fit A blufh is reprefented to us by the (cnfc$? 
which may eafily deceive us. And i would not have this Author 
trouble himfelf in attemptiug to make us comprehend by fenfe, 
that this motion of deicending Craves is (imply right, and of 
no other kind ; nor let him exclaim that a thing fo clear, mani&R, 
and obvious fhould be brought in queAion ; for in fo doing, he 
maketh others believe , that he thinketh thoie that deny that mo
tion to be absolutely Areight, but rather circular, the Aonc did 
fenfibly fee it to move in an arch,feeing that he inviteth their lenfes 
more than their Reafon, to judg of that cEeR : which is not true, 

for like as I, that am indifferent in all thefe opini
ons, and onely in the manner o f a Comedian, perfonate Cppfr/?;- 

in thefe our reprefentations, have never iecn, nor thought 
that I have Aen that Rone fall otherwiA than perpendicularly? 
fo I believe, that to the eyes o f all others it Aemed to do the 
fame. Better it is therefore, that depofing that appearance in 
which all agree, we make ufe o f our Reafon, cither to confirm the 
reality o f that, or to diAover its fallacy.

S A GR. I f  I could any time meet with this Philofopher, who 
yet me thinks is more iublime than the reA o f the followers of 
the fame doRrines, i  would in token o f my afARion put him A 
mind o f an accident which he hath doubtlefsvery often beheld? 
from which, with great conformity to that which we now diAourA 
of  ̂ it may be colleRed how eafily one may be deceived by the bare 
appearance, or, i f  you will, representation o f the fenfe. And the 
accident is, the Moons Aeming to follow thoA that walk the Rreets 
in the night, with a pace equal to theirs, whilA they fee it go g!i* 
ding along the Roofs o f houAs, upon which it fheweth juA like a 
car, that really running along the ridges o f houfes, leaveth them 
behind. An appearance that, did not reafon interpoA, would but 
too manifeRly delude the fight.

S i M p. Indeed there want not experiments that render us, cer-r 
tain o f the fallacy o f the meer fenfes; therefore fufpending Rich 
Anfationsfor theprefent, let us hear the Arguments that follow 
which are taken, as he faith, ex rer?t;% The firA o f which
is, that the Earth cannot o f its own nature move with three moti
ons very different; or otherwife we muA deny many maniAA 
Axioms. The HrA whereof is, that 0#;#^

D-f-3 that every effeR dependeth on fome cauA.

G. G A H  L ^ USj
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The (ccond, that rer ; [[/. e.] that nothing
produceth it A lf ; from whence it follows , that it is not podi- 
ble that the mover and moved fhould be totally the fame thing : 
And this is manifcA, not onely in things that are moved by an ex- 
trinCck mover; but it is gathered alfo from the principles pro
pounded , that the fame holdeth true in the natural motion depen
dent on an intrinfick principle ; othcrwife, being that the mover, 
as a mover, is the caufe, and the thing moved, as moved, is the 
eHe& , the fame thing would totally be both the caufe and effeA. 
Therefore a body doth not move its whole f e l f , that is 3 fo as 
that all moveth , and all is m oved; but its neceffary in the thing 
moved to diAinguilh in fbme manner the efficient principle o f the 
motion, and that which with that motion is moved. The third 
Axiom is, that Mi , %%%#;,

rew ; i. e. That in things fubjeA to
the fenfes, one, as it is one, produceth but onely one thing : That 
is, the foul in animals produceth its true divers operations, as the 
fight, the hearing, the fmell, generation, but all thefe with 
fevera! inAruments. And in (hort, in things fenfible, the diverfi- 
ty o f operations , is obferved to derive it felf from the diverlity 
that is in the caufe. Now if we put all thefe Axioms together, it 
will be a thing very manifeA, that one fimple body , as is the 
E arth , cannot o f its own nature move at the fame time with 
three motions, very divers: For by the foregoing fuppofitions, 
all moveth not its felf all ; it is ncceffary .therefore to diAinguifh 
in it three principles o f  its three motions; otherwise one and the 
fame principle would produce many motions $ but if it contein in 
it  three principles o f  natural motions, beHdes the part moved, it 
(hall not be a fimple body , but compounded o f three principle 
movers, and o f the part moved, f f  therefore the Earth be a Sim
ple body , itfhall not move with three motions 3 nay more, it will 
not move with any o f thofe which C^pcr/Mcar aferibeth to i t 3 it 
being to move but with one alone, for that it is manifeA, by the 
reafons o f , that it moveth to its centre , as its parts do
(hew , which defeend at right angles to the Earths Spherical 
Surface.

S A L v. Many things might be (a id , and conCdercd touching 
the conne&ion o f this argument; but in regard that we can re- 
fblve it in few words, t will not at this time without need inlarge 
upon it ? and (o much the rather, becaufe the fame Author hath 
furnidied me with an anfwcr, when he faith that from one foie prin- 
pie in animals 3 there are produced divers operations; fo that for 
the preient my antwer (hall be? that in the fame manner the Earth 
from one onely principle deriveth feveral operations.

S i M p. But this anfwer will not at all fatisRe the Author who
make:
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4r̂ aŵ afy f<?wrr4- 
E4rr̂ j 

cx
rcrum na:ura^



2.33

yf ̂ p̂ ypt,

WPr7pHp̂ p̂ pf 4̂ 7)

F/p̂ r̂ rr̂
/̂ yy
p7?p p/%vpr/7fy p̂  
y%f *r wcr̂ Mf.

4^^-
WP47 4g4Mj? r̂ f 
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makes the ob)eRion, yea, it is toraHy overthrown by that which 
immediately after he addeth for a greater confirmation of his argu* 
ment, as you (hall hear. He re-inforceth his argument,! fay, with 
another Axiome, which is this; That 7747337*4 77% rc^My/w^tr^ 
77ecrf̂ C347, 77̂ 4 3̂7777/4 7 .- z.c. That nature in things neceffary is 
neither defe&ive, nor Aperfluous. This is obvious to the obfer- 
vers of natura! things, and chiefly of animals, in which, becaufe 
they are to move with many motion?̂  Nature hath made many 
flexures, and hath thereunto commodioudy knitted the parts for 
motion , as to the knees, to the hips, for the inabling of living 
creatures to go, and run at their plea Are. Moreover in man he 
hath framed many flexions, and joynts, in the elbow, and hand, to 
enable them to perform many motions. From theA things the ar* 
gument is taken againA the threefold motion of the Earth. ĵ Er-
t%7frt%7f B<76(y, tbcf 7F <?%f, 4776? f(7777377M47f, B77?f;<7Mf 477)? 77747777̂/* ^  
7̂3377377gJ (?r ẐfX7077,f, C477 eXCrr^ dil/^yj 777̂ 77077̂  #r f ̂ 77777̂7 ; 7̂  77 

C4B mA&(733t ^̂ 777, 7̂ fT7 777 1/4773 7̂̂ 7 774737̂  jfr4773ed 7/?f jFfXMff J 773 
47777774/i ; n?̂ 7̂  7? C4777r47̂ ? 70 7^ X̂7(7777f ; 3̂37 7̂  77 4̂7773(77 B?/7%?* 
3?37̂ 3̂ 777, 7&77 7̂  ̂ 4̂7*7̂ 7, 077f ^0^, 4777/̂ 7777773347̂ , 4777/ r/ê 7l/ĉ 0̂  
/̂fX33)*fJ', 4777/ 7̂777*, 04777707 0̂  77̂ 07̂ 77 774t33rO M70<PfM77f̂ p/37r4/3*

7y o/' W077077J-.]] You fee now how craftily he falls upon your an- 
fwer, as if he had forefeen it.

S A L v. Are you ferious, or do you )eA ?
S i M ?. f fpeak it with thebcA judgment t have.
SALv.  You muA therefore Ac that you have as fortunate an 

hand in deAnding the reply of this Philofopher, againA Ame o- 
ther re)oyndersmadeto him; therefore anfwer Ar him, I pray 
you, Aeing we cannot have him here. You 6rA admit it Ar true, 
that Nature hath made the joynts, flexures, and knuckles of A 
ving creatures, to the intent that they might move with Andry 
and divers motions; and ideny this propofition ; and Ay, that 
theA flexions are made, that the animal may move one, or more 
of its parts, the reA Remaining immoved : and I fay, that as to the 
(pecics and differences of motions thoA are of one kind alone, to 
wit, all circular, and Ar this cauA you Ae all the ends of the mo
veable bones to be convex or concave, and of theA Ame are fphe* 
rical, as arc thoA that arc to move every way, as in the fhoulder- 
joynt, the arme of theEnfignc doth, in difplaying the Colours, 
and that of the Falconer in bringing his Hawk to the lure ; and 
fuch is the Aexure of the elbow, upon which the hand turns round, 
in boring with an augure : others arc circular oncly one way, and 
as it were cylindrical, which A; ve A r the members that bend one* 
lyinonefafhion, as the)oyntsof the fingers one above another, 
&c. But without more particular indu&ions, one only general dif 
courA may make this truth underAood; and this is, that of a fbhd

G. G  A L 1 L ^U S , ^  $)^7f PM.
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body that movcth, one o f its extreams Randing Rill without chan
ging place, the motion muA needs be circular, and no other : and 
becaufe in the living creatures moving, one o f its members doth 
not (eparate from the other its conterminal) therefore that piotion 
is of necefllty circular.

StMp. How can this be? For 1 fee the animal move with an 
hundred motions that are not circular, and very different ftom one 
another, as to run, to skip, to climbc, to defeend, to fwim, and 
many others.

SALv. Ti swel l :  butthefearefecondary motions, depending 
on the preceding motions o f the joynts and flexures. Upon the 
plying o f the legs to the knees, and the thighs to the hips, which 
are circular motions o f the parts, is produced, as conlcquents, the 
skip, or running, which are motions o f the whole body, and thefe 
may poflibly not be circular. Now becaufe one part of the ter- 
reRria! Globe is not required to move upon another part immove
able, but that the motion is to be o f the whole body, there is no 
need in it o f flexures.

$,i M P. This will the aduerfary rejoyn^ might be, i f  the moti
on were but one alone, but they being three, and thofe very dif
ferent from each other, it is not podlble that they fhould concur in 
an * articulate body. <;

$ALV.  t verily believe that this would be the anfwer o f  the 
Philofbpher. AgainR which t make pppoCtion another way  ̂ and 
ask you, whether you think that by way o f joynts and flexures on^ 
may adapt the terreArial Globe to the participation o f three diffe
rent circular motions ? D o you not anfwer me ? Seeing you are 
fpeechleflc, I will undertake to anfwer for the Philofbpher, who 
would abfblutely reply that they might ; for that otherwifeit 
Would have Jaeen (uperfluous, and befides the^purpofe to have pro- 
pofed to coipfideration, that nature maketb. the.dexioj^^to the 
end, the moveable may move with different motions; and that 
therefore the terreArial Globe having no flexures^ it cannot have 
thofe three motions which are aferibed to it. For if  he had 
thought, that neither by help o f flexures, it could be rendered apt 
fqrfuch motions, he would have freely affirmed,, that the Globe 
^could not move with three motion^) Now granting this, t intreat 
you  ̂, and by you , I f  it were poffiblc, that Philofbpher , Au
thor o f the Argument, to be fo courteous as to teach me in what 
manner thofe, flexures fhould be accommodated , fo that thofe 
three motions might commodioufly be ex ce lled  i and f grant you 
four or fix moneths time to think of an anfwer. As to me, it feem- 
eth that one principle onely may caufe a plurality o f motions in 
the TcrrcRiial,Globe, juR in the fame manner that, as I told you 
before, one onely principle with the help o f various inRruments
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p ro d u ceth  fu n d ry  an d  divers m otions in liv in g  creatures. A n d  as 

ro the flexures th ere  is n o need o f  t h e m , the m otions b e in g  o f  the 

w h o le  , and  n ot o f  io m c  p a rticu la r p a r ts ;  and b e c a u A  th e y  are 

to  b e  c ircu la r , the m ccr (phcrica! figu re  is the m o A  p e rA R  articu

la tio n  o r  A e& ion  th at can  b e  defired .

S i M p. T h e  m o A  th at o u g h t to  be gran ted  u p o n  this, w o u ld  be, 

th a t it  m a y  h old  tru e  in o n e  A n g le  m o tio n  , b u t  in three different 

m o t io n s , in m y  o p in io n  , and th a t o f  the A u th o r  ? it  is impofR* 

b le  ; as he g o in g  o n  , p ro A c u tin g  the o b je c tio n  , w rites in the fo l

lo w in g  w ord s. L e t  C o p ern icu s, t%?4t E ^ r^

, 477̂ / ;7p 477 477 prz/7C/p/e

7^ the p/dMf ^  the EcA pfic^ ^ 4#;% 4^4777 , th^t it  4 ^  

hy 477 7/7/7*775̂ 7̂  ̂ prz/?e/p/e reve/iyeth 4^77/ / t j  re^^tre, jfro#? E ^  ^ 

yp^e  ̂ ; 4%<̂  ybr 4 th ir^  wj/70/7, tht7t it  ^  it^ im?# 7 /̂7774/777/7 7/^/- 

S e th  N<?rth t  ̂ J e ^ th , 4/7̂ / yb ^4^^4447/7. I t  b e in g  a c o n ti-

n u atc b o d y  , and n o t k n it  to g e th er w ith  jo in ts  and A e & io n s , our 

fa n c y  and o u r ju d g m en t w ill  n ev er b e  a b le  to  co m p re h e n d , that 

o n e  and the fam e n atu ral and in d iA in R  p r in c ip le , th a t i s , that 

o n e  an d  the fam e p ro p en A o n  , fh o u ld  a & u a te  it  at the fam e inAant 

w it h  d if fe r e n t , and  as i t  w ere  o f  co n tra ry  m otions* I ca n n o t be

lieve th a t a n y  o n e  w o u ld  fa y  Atch a th in g  , u n le fA  he h ad  under

to o k  to  m aintain  this p o r t io n  rig h t o r w ro n g .

' S A L v. S ta y  a lit t le  ; and A nd m e o u t this p lace  in the Book-

EiM g4*%M? ;;;<76fo fit"* Ccper/77f ^  tf*V4#; 4/7^774 T/i, ^  4h i%;A?<? 

p r7/7C7p 74 77/7pe//7 4b 0^r4/i7 4^ Or/77/77 777 E c/ipric^p/47^ ; ?%?# 

y M rre ^ ^ / v i 4/7 i / ^ i ^ e t i4;;/,pri77c ip /4 , ^ 4 rf/7/r/7w  , ^

^  0<rf4/M#?; /er/74 d f^ e S i ylKPpfe 7777/77 4 yep^ ^

^  I  had th o u g h t ,

th a t y o u  m igh t h a ve  erred  in  re c itin g  the w ords o f  th e  A " ' 

th o r ,* b u t  n o w  I  fe e  th a t he , and th a t v e ry  g ro C cly  , decei* 

v e t h h im A lf ;  a n d  to  m y g r ie f ,  I  A nd th a t he hath  A t  h in iA lf  to 

o p p o A  a p o A tio n  , w h ich  he hath n o t w e ll u n d e r A o o d ; A r  theft 

are n o t the m o tion s w h ich  G 7pfr//7f 77,f a flignes to  th e  Earth* 

W h e r e  d o th  he A nd th a t C<7pfr#jf%F m aketh  the a n n u a l motion 

b y  th e  B c lip t ic k  co n tra ry  to  the m o tio n  a b o u t its o w n  cen tre  ? & 

m u A  needs b e  th a t he n ev er re a d  his B o o k  , w h ich  in an hundred 

p la c e s , and in the v e ry  A rA  C h a p ters  afHrmeth th o A  m otions to 

b e  b o th  to w a rd s the fam e  p arts , th a t is fro m  W e A  to  EaR* ' 

B u t w ith o u t o th ets  te llin g  h im , o u g h t he n o t o f  h im A lf  to  com* 

p r e h e n d , th at a ttr ib u tin g  to  th e  E a rth  the m otions th a t  are ta 

k e n ,  o n e  o f  th em  fro m  the Sun , an d  the o th er fro m  thepri* 

th e y  m u ff o f  n ecefA ty  b o th  m o ve  one and the fame
w a y .'

M p. T a k e  heed th a t y o u  d o  n o t erre  y o u r A l f ,  and Copfr/H- 

wfA*/ <?- a h o . T h e  D iu r n a l m o tio n  o f  the pr7#?%;;; ///^/A, is i t  not Aom 

Copernicus.
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EaA to Weft ? And the annua! motion o f the Sun through the 
Echptick , is it not on the contrary from WeA to EaA ? How 
then can you make the A motions being conferred on the Earth, o f  
contraries to become confiRents ?

SAGR. Certainly, Sz/Mp/zczMf hath diAovcrcd to us the original 
caufe of error o f this Philosopher ; and in all probability he 
would have laid the very fame. .

S A L v. Now if it be in our power , let us at leaft recover 
from this errour ? who feeing the Stars in their riding 

to appear above the Oriental Horizon , will make it no difficult 
thing to undcrAand , that in cafe that motion (hould not belong 
to the Stars , it would be neceffary to confeffe, that the Horizon, 
with a contrary motion would go down ; and that consequently 
the Earth would rcoolve in it felf a contrary way to that where
with the Stars feem to m ove, that is from WeA to EaA,  which 
is according to the order o f the Signes o f the Zodiack. As, in the 
next place , to the other motion, the Sun being fixed in the cen
tre of the Zodiack , and the Earth moveable about its circumfe
rence , to make the Sun feem unto us to move about the faid Z o
diack , according to the order o f the Signes , it is neceffary, that 
the E arth move according to the fame order, to the end that the 
Sun may feem to us to poSeffe alwayes that degree in the Zodiack, 
that is oppofitc to the degree in which we find the Earth ; and thus 
the Earth running, through the Sun will
appear to run thorow and the Earth paffing thorow the
figne , the Sun will paffe thorow ScorpA, and fo the
Earth going thorow GfMtzHf, the Sun feemeth to go thorow 5*4- 
gittdrzM* ; but this is moving both the fame way , that is accord
ing to the order o f  the fignes; as alfo was the revolution o f the 
Earth about its own centre.

S i M p. I underRand you very w ell, and know not what to al
ledge in excufe o f fo grofie an error.

S A L v. And yet, there is one yet worfethen this; and
it is, that he makes the Earth move by the diurnal motion about 
its own centre from EaR to W eR ; and perceives not that if  this 
were fo , the motion o f twenty four hours appropriated by him 
to theUniverfe , would, inourAeming, proceed Aom WcAt o  
Ea A ; the quite contrary to that which we behold.

8 1 M p. Oh Arange ! Why I , that have fcarce Aen the RrR 
elements o f the Sphere, would n o t , I am confident, have erred 
lb horribly.

S A L v. Judg now what pains this AntagoniR may be thought 
to have taken in the Books o f Copcr/yzfM?, if  he absolutely invert 
the Ante of this grand and piincipalHypothcRs, upon which is 
founded the whole fumme o f thofe things wherein C(7p<rr;M<w
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diRenteth Rom thedoRrineof and f;<;A?p/y. As again?
to this third motion) which the Anchor alli^nes to the TerrcRriai 
Globe, as the judgment o f Coper;?/c;/?, 1 know hbt which he would 
mean thereby : it is not that qucRionlede, which Coper;//r//j- as
cribes unto it conjunRly with the other two? annua! and diurna!, 
which hath nothing to do with declining towards the South and 
North ; but onely ferveth to keep the axis o f the diurna! revoluti
on continually parallel to it felf ; fo that it muR be confeR, that 
either the Authour did not understand this) or that ellc he didem- 
bled it. But although this great miitake fuffreeth to free us from 
any obligation o f a farther enquiry into his objeRions; yetne- 
vcrthelcRe 1 (hall have them in efteem ; as indeed they deferve to 
be valued much before the many others o f impertinent Antago- 
niRs. Returning therefore to his objeRipn, I lay, that the two 
motions^ annual and diurnal, arc not in the leaR contrary, nay ate 
towards the fame way, and therefore may depend on one and the 
fame principle.The third is of it (e!f,and voluntarily fo confequcu* 
tial to the annual, that we need not trouble our felves ("as I (hall 
(hew in its place) to Rudy for principles either internal or external? 
from which, as from its caufe, to make it produced.

S A c R. 1 (hall alfo, as being induced thereto by natural reafon, 
fay fomething to this AntagoniR. He will condemn Coper#/f/%y? 
unlede t be able to anfwer him to all objeRions, and to fatisHe 
him inallqueRionshcfhaUask^ as if  my ignorance were a neceR 
(ary argument o f thefalfhoodof hisDoRrine. But if this way of 
condemning Writers be in h'S judgment legal, he ought not to 
think it unreafonable, if I (hould not approve o f y%r//?o;(e and fl<?- 
fo?f/y, when he cannot rcfolve, better than my (elf, tho(e doub^ 
which i propound to him, touching their DoRrine. He asketh me? 
what are the principles by which the TerreRrial Globe is moved 
with the Annual motion through the Zodiack, and with the Diur* 
nal through the EquinoRial about its own axis. I anfwer, that 
they ate like to thofe by which'^M r# is moved about the Zodi- 
ack in thirty years, and about its own centre in a much (hortef 
time along the EquinoRial, as the collateral apparition and oc
cupation o f its Globes doth evince. They are principles like to 
tho(c,whereby he icrupleth not to grant, that the Sun runneth tho* 
row the Ecliptick in a year, and revolveth about its own centra 
parallel to the EquinoRial in leRe than a moneth, as its (pots doth 
tenhbly demonRrate. They are things like tothofe whereby the 
Mediccan Stars run through the Zodiack in twelve years, and 
all the while revolve in (mall circles, and (hort periods o f  time 3" 
bout yMpitfr.

S i M p. This Author will deny all thefe things, as deluRons of 
the light, caufed by the cryRals o f the Tf/e/irop?.

SACR*
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S A G R* But this would be to draw a  further inconvenience up
on himtclf, inthat he holdeth, that the bare eye cannot be decei
ved in judging o f the right motion o f defending graves, and yet 
holds that it is deceived in beholding thefe other motions at fuch 
time as its vifive vertue is perfeRed, and augmented to thirty times 
as much as it was before. We tell him therefore, that the Earth in 
like manner partaketh o f the plurality o f motions: and it is per
haps the tame, whereby the LoadAone hath its motion down
wards, as grave, and two circular motions, one Horizontal, and the 
other Vertical under the Meridian. But what more ; tell me, <$/;%* 

between which do you think this Author would put a 
greater difference, 'twixt right and circular motion, or 'twixt moti
on and reA ?

SiMP.  'Twixtmotion and reA, certainly. And this is mani- 
fcA, for that circular motion is not contrary to the right, according 
to ; nay, he granteth that they may mix with each o-
ther; which it is impoffible for motion and reA to do.

S A G P .  Therefore its a proportion lelfe improbable to place 
in one natural body two internal principles, one ro right motion, 
and the other to circular, than two fuch interne principles one to 
motion, and the other torcA. Now both thefe portions agree to 
the natural inclination that refideth in the parts o f the Earth to re
turn to their whole, when by violence they are divided from it ; 
and they onely didentin the operation o f the whole .* for the lat
ter o f them will have it by an interne principle to Aand Aill, and 
the former aferibeth to it the circular motion. But by your con- 
cefhon, and the confedlon o f this Philolopher, two principles, one 
to motion, and the other toreA, are incompatible together, like as 
their effeRs are incompatible: but now this cvenes not in the two 
motions, right, and circular, which have no repugnance to each 
other.

S A L v. Adde this more, that in all probability it may be that 
the motion, that the part o f  the Earth fepatated doth make whilA 
itreturneth towards its whole, is alfo circular, as hath been alrea
dy declared ; fo that in all refpeRs, as far as concernes the prefent 
cafe, Mobility feemeth more likely than Re A. Now proceed, 
RfwpAfjMj, to whatremains.

S i M p. The Authour backs his Argument with producing ano
ther abAirdity, that is, that the fame motions agree to Natures ex- 
treamly different; but experience fheweth, that the operations 
and motions o f different natures, are different; and Reafon con- 
firmeth the fam e: for otherwife we fhould have no way leA to 
know and diAinguidi o f natures, if they fhould not have their 
particular motions and operations, that might guide us to the 
knowledge of their fubAances,

D I A L O G U E . I I . 2-37

Mprf

r^.

H&f c/*
<?/*

re
f%;;r

of

$ A G R.



2-3$

4/rrr- 
rcyp̂ ryMf̂  

MM#; yyv̂ rr/?4v̂ -

ef â%.
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S AG R. I have twice or thrice obferved in the dilcourles o f this 
Authour, that to prove that a thing is A , or lb, he Aill alledgctb, 
that in that manner.it is conformable with our undcrAanding S or 
that otherwife we (hould never be able to conceive o f it ; or that 
the CrAerntw of Philo Aphy would be overthrown* As if  that na
ture had RrA made mens brains, and then difpofed a]] things in 
conformity to the Capacity o f their intellt&s. But 1 incline rather 
to think that Nature fir A made the things them Alves, as (he be# 
liked, and aAcrwards framed the realon of men capable o f con
ceiving (though not without great pains^ iome part o f her fc- 
crets.

S A L v. t am o f the fame opinion. But tell me, ,S;;;;p/f<rb%, 
which are thefe diAer^nt natures, to which, contrary to expe
rience and rcafbn, C0pfr;;/fK<f afHgnesthe fame motions and ope
rations.

S 1 M p. They are thefe. The Water, .the Air, (which doubt- 
leAe are Natures different Aom the Earth J  and all things that 
are in thofe elements comprifed, fhall each of them have thofe 
three motions, which CupfyvMfMF pretends to be in the Terre Aria!! 
Globe ; and my Authour proceedeth to demonArate Geometfi* 
cally, that, according to the Ccp^r^zc^^Do&rine, a cloud that is 
fufpended in the Air, and that hangeth a long time over out 
heads without changing place, muA o f neceHity have all thoA three 
motions that belong to the TerreArial Globe. The demonAra- 
tion is this, which you may read your felf, for I cannot repeat it 
without book.

S A L v. I fhall not Aand reading o f it, nay I think it an imper* 
tinency in him to have inferted i t , for I am certain, that no 
G7pfr%/f4% will deny the fame. Therefore admitting him what he 
would demonArate, let us fpeak to the obje&ion, which in my 
judgment hath no great Arength to conclude any thing contrary 
to the C<?per#A4 # Hyppthr^j, feeing that it derogates nothing from 
thofe motions, and thofe operations, whereby we come to the 
knowledge o f the natures, &c. Anfwer me, f pray you, J/;;/pher 
w  .* Thofe accidents wherein Arne things exa&ly concur, can 
they fetve to in Arm us o f  the different natures o f thofe things?

S 1 M p. No Sir ; nay rather the contrary, for Aom the identic 
o f operations and o f accidents nothing can be inferred, but an 
idendity o f  natures.

SALV. So that the different natures o f  the Water, Earth, Ai^ 
and other things conteined in the A Elements, is not by you argnf 
cd from thofe operations, wherein all thefe Elements and their a*' 
fixes agree, but Aom other operations; is it A  ?

S 1 M p. The very fame.
S A L v. So that he who fhould leave in the Elements all tho^

motions



motions, operations, and other accidents, by which their natures 
are diRinguilhcd, would not deprive us o'f the power o f coming 
to the knowledge o f them ; although he (hould remove thole o- 
perations, in which they unitedly concur, and which for that realbn 
are o f no ufe for the diRinguilhing o f thole natures.

S i M p. I think your dillertation to be very good.
S A L v. But that the Earth) Water, Air, arc o f a nature equally 

conOituted immoveable about the centre) is it not the opinion o f 
your lelf, ^rz^pz/p, f  rp/pzzzy, and all their le&ators ?

S i M p. Its on all hands granted as an undeniable truth.
S A L v. Then from this common natural condition of quief- 

cence about the centre, there is no argument drawn of the different 
natures o f thele Elements , and things elementary 3 but that 
knowledge mult be colle&ed from other qualities not common , 
and therefore wholo Ihould deprive the Elements o f this common 
ref: only, and Ihould leave unto them all their other operations, 
would not in the IcaR block up the way that leadeth to the know
ledge of their efenecs. But Cpjypr/zzf?̂ - depriveth them onely o f 
this common reR, and changeth the lame into a common motion, 
leaving them gravity, levity, the motions upwards, downwards, 
(lower, faRer, rarity, denfty, the qualities of hot, cold, dry, moilt, 
and in a word, all things ibefdes. Therefore fuch an ablurdity, as 
this Authour imagineth to himlelf, is no CoperM;c4 % poftion ; nor 
doth the concurrence in an identity o f motion import any more or 
lels, than the concurrence in an identity o f ,reR about the diver il- 
fying, or not diverflying o f natures. Now tell us, if there be any 
argument to the contrary.
* S 1 M p. There followcth a fourth ob)e&ion, taken Rom a natu
ral oblervation, which is, zz/Pj-
rzpzzr Jgrpp zzz ẑzzz/p, pr p/̂ p Z%?py ^rpp zzz yp/?. BKzTy z&p Co- 
pernican Hypothefs,^prlzpy z&̂ r ^grpp zzẑ zzẑ p, ẑz  ̂ ^rp zzzp/̂  /pzzz- 
M:Mp.;(? <7Mc ^zzpz/w, zypzzM P̂ T/Pzy yp^ rlz /̂zpZrzP l̂/y
rppzẑ zẑ zzz ^  fp zzzpzzpzz ; jQ? /z p̂ zp pzzp jzzpzlzpr, H7PM/<̂

^PMp^prz/^p/p^p/p zzzz/ẑ p zzz #;PZz0%, zl?4 Ẑ zx P/ /̂zpZr zppHMpcrpe- 
Zzẑ //y zzzrvz rpzzzzzl; 6 nZ zl?p iSzzzz zzzẑ  tl?pjfzxeer% iSz^ry ^zzz^
pprppzzẑ /(y z#?#2P<pf4%/p.

S A L v. ,The forme of the argument appeareth good ; but yet 
I believe that the application o f  matter is defe&ive : and if the 
Authour will but perfR in his afumption, the conlequence lhall 
make dire&lyagainRhim. The Argument runs thus; AmongR 
mundane bodies, Cx there are that do perpetually move, and they 
are the fx  Planets ; o f the reR, that is, o f the Earth, Sun, and 
fxed Stars, it is dilputable which o f them moveth, and which 
Rands Rill, it being necefary, that if  the Earth Rand Rill, the Sun 
and fxed Stars do move, And it being alio pofible, that the Sun

D I A L O G U E  I F . 2-39

fexfpryYMff 4

^  ̂ rzA 4r̂ 4- 
4^4̂ ^  C o 

pernicus.
<?/

Z&f
c/*

, end! /t.i-r 
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and fixed Star: may fcand immoveable, in cafe t!ic Earth fhouM 
move : the matter o f  fa& in difputc is, to which o f them we may 
with moA convenience a Aribe motion) and to which reA. Natural 
reafon diRatcs, thatmotion ought to be aligned to -the bodies, 
which in kind and edencc moA agree with thoA bodies which do 
undoubtcd!y move?and reA to thofe which moA diAent from them; 
and in regard that an eternal reA and perpetual motion arc moA 
different, it is manifeA, that the nature o f the body always move- 
able ought to be moA different from the body alwayes Aable. 
Therefore? in regard that we are dubious o f motion and reA, 
let us enquire? whether by the help o f fomeorher eminent affeRi- 
on, we may difeover, which moA agreeth with the bodies certain
ly moveable, either the Earth, or the Sun and Axed Stars. But Ac 

' how Nature, in favour o f our necefHty and deCre, prefents us
with two eminent qualities, and no lefs different than motion and 
reA, and they are light and darkneA, to wit, the being by nature 
moA bright?- and the being obfeure, and wholly deprived of light: 
the bodies therefore adorned with an internal and eternal iplen* 
dour, arc moA different in eAence Aom thofe deprived o f light: 
The Earth is deprived o f  light? the Sun is mo A fplendid in it ielf 
and fo arc the Axed Stars. The Ax Planets do abfolutely 
want light*, as the Earth; therefore their Aflence-agreeth with 
the Earth, and differcth Aom the SunandAxed Stars.' Therc  ̂
fore is the Earth moveable, immoveable the Sunne and Starry 
Sphere. - . "  !

S i M p. But the Authour will not grant, that the Ax  ̂Planets arc 
tenebrofe, and by that negative will he.abide. Or he will argue 

*  the great Conformity o f nature between the  ̂Ax Planets, and the
5un, and Fixed Stars j  and the difparity bbtWeen them and the 
Earth Aom other conditions than Aom ten^fbrpAty and light; 
now I remember in the A Ah objeAion? which fbllowctA, yhe layetji 
down the vaA difference between the Earth and the CceleAial 

^  Bodies, in which he wriceth ? Copernican HypotheAs
p c r n i c u s f n a . f A f  ^

.- As for inAancc, amongA Ct3C 
bodies that arc immutable and incorruptible, according fo 
?A,Tyt/7B, and others; amongA bodies, I fay, o f Atclt Mobility, by t 

M- the eonAfAon o f every one, and Cuppy*#A#4- himAl^ who afHrmeth ! 
them to be ordinate, ^and difpoAd in a perAA conAitution, and 

twpar y/. removeth Aom them all inconAanuy o f vertue amongA, fhefe bo
dies, I fay once more, fo pure,that is to Ay, amongA Ahtr-f,
^ e . t o  piace the very Ank o f  all corruptible matters, to wit, the 
Earth, Water, Air, andall mixt bodies.

But how muchpropcrer a diAribution, and more witĥ  nature, 
yea with Codhimielf, the Arc&itt&, is it? to fequcAer the pure

Aom

24°  G. G A L I L U S, ^
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Rom the impure s the mortal from the immortal, as other Schools 
teach; which tell us that thefe impure and frail matters are con- 
teined within the anguA concave o f the Lunar Orb, above which 
with uninterrupted Series the things CeleAial diAcnd thcmfclves.

SALv. it's true that the Cdpernican SyAeme introduccth di- 
A; a&ion in the univerfc o f  y4rz5h?;/f ; but we (peak o f our own 
Univcrlc, that is true and real. Again if this Author will infer 
thedilparity o f cAence between the Earth and CeleAial bodies 
from the incorruptibility o f them, and the corruptibility o f  it in 
the method o f y%rz/h7//e , from which dilparity he concludeth mo
tion to belong to the Sun and Axed Stars, and the immobility o f  
the Earth , he will darter himlclf with a Paralogiimc, AippoAng 
that which isinqueAion ; A)r inferreth the incorruptibi
lity of CeleAial bodies from motion , which is in difpute, whe
ther it bclongeth to them or to the Earth. O f the vanity o f thefe 
Rhetorical Illations enough hath been fpoken. And what can be 
more fond , than to fay , that the Earth and Elements are bdni- 
fhed and fequcAred from the CeleAial Spheres , and confined 
within the Lunar Orb ? Is, not then the Moons Orb one o f the 
CeleAial Spheres , and according to confent comprifed in the 
middle o f a!l the rcA ? Its a new way to (eparate the pure from 
the impure , and the Ack from the found, toagigne the infeRcd. 
quarters in the heart of the City : I had thought that the * PcA- 
houfc ought to have been removed as far off as wAs pofllble. 
Cpppr#/;;/* admireth the difpoAtion o f the parts o f the Univerfe, 
for that God hath conAituted the grand Lamp, which is to give 
light all over his Temple in the centre o f it , and not on one 
Adc. And as to the Earths being betwixt and ARw,
we will but hint the fame s and do you, in favour o f this Author, 
trie to remove it thence. But let us not * mix thefe Rhetorical 
flowers with folid DemonArations , rather let us leave them to 
the Orators , or if you will to the Poets, who know how in their 
drolling way to exalt by their prayfes things moA fordid , yea and 
&mctimcsnioA perniciotts. A ndifahy thing elfe remain J ldfus 
dilpatch it, as we have done the reA.

S i M p. There is the Axth and laA argument  ̂ wherein he ma- 
keth it a very improbalc thing. (]77;4t 4 c<7w;p;/%/<? 4%;/

4 pcrp t̂zzrz/ 4 ^  reguLfr S

4 7f4 ^fr4 /1 ̂  , yft grciP ?r?4 ^y, ojf
r^pz^e u  ^b^zr But what hath this lAotion to do
with that o f the Earth*, that in companion to theirs is immenfc? 
BeAdes, to make it move with three motions that run and draw 
Averal wayes: Who would cveraAert fu(HParadoxes, utAcAe 
he had fwom to be their defender ? Nor doth that avail in this
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cafe, which C^p^r/7zc;^ alledgeth , that by reafon this motion is 
natural to the Earth and not violent, it worketh contrary cAc&s 
to violent motions ; and that thofe things diAolve and cannot 
longlubAA , to which impulle is conferred , but thole fo made 
by nature do continue in their pcrfeA dilpolurc ; this an(wer fuf- 
Aceth not, I lay, .for it is overthrown by that o f ours. For the a- 
nimal is a natural body, and not made by art, and its motion is 
naiural, deriving it ielf from the (oul , that is, from an intrinAck 
principle ; and that motion is violent, whole beginning is with* 
ou t, and on which the thing moved conferreth nothing ; how* 
ever, i f  the animal continueth its motion any long time , it grows 
weary , and a!(o dyeth, if  it obAinately (hive to pcrAA therein. 
You lee then that in nature we meet on all fides with notions con
trary to the C<%?cr#/f4% , and none in favour o f it. And
foi that I have nothing more wherein to take the part o f this Op
ponent, hear what heproduceth againA Kcp/er;;? (with whom 
he dilputeth) upon that argument, which the laid Krp/er bringeth 
againA tbofe who thinkit an inconvenient, nay impoAiblc thing, 
toaugment the Starry Sphere immenlcly, as thcC^per^rj/zHy- 
pothclisrequircth. Acp/^ therefore inAanceth, faying: D/^riA- 

pr^/^r
jfjf/t, I

f
T/flt/fz?,?;?. [[Which makes this 

Eng!ilh.[]Its harder to Aretch the accident beyond the model o f the 
(ub)eA than to augment the lubjeA without the accident. Cpp<rr/;r 
hach more prob bility on his fide, who encreafeth the Orb o f the 
Axed Stars without motion, than ffp/owy who augmenteth the 
motion o f the Axed Stars, to an immenle degree o f velocity* 
Which objedion the Author, anfwercth, wondering how much 
Kep/rr deceived him(elf,in faying,that in the Pto!omai& Hypothc- 
As the motion encreafeth beyond the model o f the fubjc A , for in 
his judgment it doth not encreafe, faveonely in conformity to the 
m od d , and that according to its encrcafemcnt, the velocity of 
the motion is augmented. Which he proveth byfuppoAnga 
chine to be framed, that maketh. one revolution in twenty foot 
hours , which motion (hall be called moA (low ; afterwards fop" ) 
poAngits iemidiameter to be prolonged, a sfa ra sto  thcdiAanee 
o f the Sun, its extreme will equal the velocity o f the Sun? ^  '
it being cantinued out unto the Starry Sphere, it will equal the 
velocity o f the Axed Stars, though in the circumferrnce of the 
machine it be very (low. Now applying this conAderation of the 
machine to the Starry Sphere, let us imagine any point in its fe* 
midiameter, as neer to the centre as is the (emidiameter o f the ina* 
chine ; the lame motion that in the Starry Sphere is exceeding



lwifc, fha!l in that point be exceeding Row; But the great mag
nitude of the body is that which maketh it o f exceeding (low ? to 
become exceeding iwife? although it continucth Ai!! the fame, and 
thus the velocity encreafcth? not beyond the mode! o f  the fub- 
je& ? but rather according to i t ? and to its magnitude ; very dif
ferently from the imagination o f fLcp/er.

S A L v. 1 do not believe that this Author hath entertained fo 
mean and poor a conceit o f Rfplcr? as to pcrfwadehimfelf that 
he did notunderAand? that the higheA term o f a line drawn from 
the centre unro the Starry Sphere , moveth more fwiftly than a 
point of the fame line taken within a yard or two of the centre. And 
therefore of neceflity he muA have conceived and comprehend
ed that the mind and intention of Kfp/er was to have laid , that 
it is leRc inconvenient to encreafe an immoveable body to an ex
traordinary magnitude , than to aferibe an extraordinary velocity 
to a body , though very bigge, having regard to the model? 
that is to the gauge, and to the example o f other natural bodies; 
in which we fee? that the diAance from the centre encreaAng? the 
velocity diminiRieth? that is, that the periods o f  their circulati
ons take up longer times. But in reR which is not capable o f aug
mentation or diminution ? thegrandure otfm alneReof the'body 
maketh nodiffereuce. So that if  the aniwer o f the Author would 
be direRed again A the argument o f Kep/er? itisneceffary? that 
that Author doth hold? that to the movent principle its one and the 
fame to move in the fame time a* body very (mall very im- 
menfe ? in regard that the augmentation o f velocity infeparably 
attends the augmentation o f themaffe. But this again is contrary 
to the Archite&onical rule o f nature ? which doth in the leffer 
Spheres > as we fee in the Planets ?' and moA fenAbly in the Medi- 
cean Stars, obferve to make the leffcr Orbs to circulate in fhorter 
times: Whence the time o f revolution is longer than all
the times o f the other leffer Spheres*? it being thirty years;-now 
the paffing from this to a Sphere very much bigger? and to make 
It move in 34. hours ? may very well be faid ta  exceed the rules o f  
the model. So that if  we wouid bii& attentively conGder it? the 
Authors anfwer oppofeth not the intent and fbnfe o f the argument? 
but the expreHlng and mannerof delivering o f it? where again 
the Author is injurious ? and cannot deny but that he artificially 
diffembled his underAanding o f the words ? that he might Charge 
jR[ep/fr with groAe ignorance ? but the impoAute Was fo very dull 
and obvions ? that he could not with'all his craft alter the opini
on which Xep/rr hath begot o f his Do&rinc in the minds o f all 
the Learned. As in the next place ? to the inAance againR: the 
perpetual motion o f theRarth? taken Aom the impofHbilityof 
its moving long without^ wearineffe ? in regard that living crea-
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M rerrê r̂ /

7*̂ r f4a[/r ĉ *r̂ e 
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turcsthemAlvcs, which yet move naturally, and from an intern 
principle, do grow weary, and have need of reft to relax and rc- 
frefh their members----------

S A G R. Methinks I hear iffp/pr an(wcr him to that ,  that 
there arc (omc kinde .of animals which refresh thcmlelves after 
wearincAc, by rowling on the Earth ; and that therefore there 
rs no need to fear that the TerreArial Globe (hould tire, nay it 
may be reasonably a(Hrmed, that it enjoyeth a perpetual & moA 
tranquil repofe, keeping it A lf in an eternal rowling.

S A L v. You are too tart and Satyrical, .* but let us
lay afide jeAs, whilA we are treating o f ferious things.

8 A G R. Excufe me, tS^/z^na?, this that I fay is not fo ab(o- 
lutely beAdes the buAneA, as you perhaps make it; for a motion 
thatferycthinAeadofreA, andremoveth wearincA from a body 
tired with travail, may much more eaAly (erve to prevent the co
ming of that wearineA, like as preventive remedies are more eaRe 
than curative. And I hold for certain, that if  the motion o f ani
mals (hould proceed m the Ame manner as this that is a Aribed to 
the Earth, they would never grow weary ; Seeing that the weari- 
nefsof the living creature, deriveth it (elf, in my opinion, from 
the imployment o f  but one part alone in the moving o f its A!f 
and all thereA o f  the body; as%/.g. in walking, the thighs and 
the legs onely are imployed for carrying themAlves and all the 
reA ; on the contrary, you (ee the motion o f the heart to be ask 
were indefatigable, becaufe it moveth it felf alone. Befides, ( 
know not how true it may be, that the motion o f the animal is na
tural, and not rather violent : nay, I believe that one may truly 
fay, that the (oul naturally moveth the members o f an animal with 
a motion preternatural, for i f  the motion upwards is preternatu
ral to grave bodies, dig liAing up o f the legs, and the thighs, 
which are grave bodies, in walking, cannot be done without vio
lence; and therefore not without labour to the mover. The 
climbing upwards by a ladder carrieth-the grave body contrary to 
its natural inclination upwards, Aom whence (olloweth wearineA, 
by reafon o f the bodies natural averfneA to that motion : but in 
moving a moveable with a motion, to which it hath no averAon, 
what latitude, what diminution o f vertue and le n g th  need wc 
fear in the mover ? and how (hould the forces waAe, where they 
are not at all imployed ? 11

S i M p., They are the contrary motions wherewith the Earth is 
pretended to move, againA which the Authour produceth his ar
gument.

S*HR. It hath been Aid already, that they are no wife con
traries^ that herein the Authour is exttcamly deceived, A 
that the whole le n g th  o f the argument recoileth upon the Op

ponent
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ponent himAlf, whit A he wiil make the to hurry
along with it all the inferiour Sphere?) contrary to the motion 
which they them Alves at the fame time excrcifc. It belongs there
fore to the Frz#;;*;?; to grow weary, which bdides the
moving o f its felf is made to carry fo many other Spheres, and 
which alfo Arive againA it with a contrary motion. So that 
the ultimate concluAon that the Authour inferred, faying, that 
difcourhngof thcefARs of N ature, a man alwayes meets with 
things that favour the opinion of andffp/p/My, and ne
ver any one that doth not interAr with C<?pfr7izf?zF,Aands in need 
of great coniideration; and it is better to fay, that one o f thefe 
two Hypo;he/<?,f being true, and the other neceAarily falfe, it is 
impoflible that a man fhould ever be able to Ande any argu-  ̂
ment, experience, or right rcafbn, in favour o f that which is 
falfe, likeas to the truth none o f theA things can be repugnant. 
VaA difference, therefore, muA needs be found between the rea
sons and arguments produced by the one and other party, fbr and 
againA thefe two opinions, the force o f which I leave you your 
felf to judge of, *

SAL.v. But you, being tranfported by the velocity
of your wic, have taken my words out o f my mouth, whilA I way 
about to fay fomething, touching this laA argument o f the Author;* 
and although you have more then fufHciently refuted him, yet  ̂
nevertheleAe i  will adde fbmewhat, which then ran in my minde. 
He propoAth it as a thing very unlikely, that a body diHipable 
and corruptible, as the Earth, fhould perpetually move with a re
gular motion, cfpecially forthat we fee living creatures in the end 
to grow weary, and to Aand in need o f rcA : and the improbability 
is increafed, in that the (aid motion is required to be o f velocity 
incomparable and immenfe^in refpe& to that o f  animals. Now, t 
cannot fee why the velocity o f the Earth fhould, at prefent, trou- 
h leit; folong as that of the Aarry Sphere fo very much bigger 
doth not occaAon in it any diAurbance more conAderab!e,than that 
which the velocity o f a machine, that in 34. hours maketh but one 
lole revolution, produceth in the fame, I f  the being o f the velo
city o f the Earths converAon, according to the model o f that ma
chine, inferreth things o f no greater moment than that, let the Au
thor ceafe to Aar the Earths gt owing weary; for that'not* one o f 
the moA feeble and (low-pac t animals,no not a Chameleon would 
tife in moving no more than * four or five yards in 3 z). hours; but
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if he pleaA to conAder the velocity to be no longer, in relation to 
the model of the machine, but absolutely, and inafmuch as the 
moveable in 3z). hours is to paAa very great (pace,he ought to (hew 
himA!f fo much more reArvedin granting it to the Aarry Sphere, ^  
which with a velocity incomparably greater than that of the

Earth
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Earth is tocarry along with itathoufand bodies, each much big
ger than the Terre Arial Globe.

Here it remains for us to fee the proofs, whereby the Authour 
concludes the new Aars <<%%%<? 1572. and 1604. to be fublu- 
nary, and not coeleAial, as the o f  thole times were
generally perfwaded; anenterprizj very great certainly; but 1 
have conAdered, that it will be better, in regard the Book is new 
and long, by reafon o f its many calculations, that between this c- 
vening and to morrow morning 1 make them as plain as I can, and 
fb meeting you again to morrow to continue our wonted confe* 
rences, give you a brief o f what I fhall obierve therein ; and if we 
have time left, we will fay (omething o f the alcri-
bed to the Earth. In the mean time, if  either o f you, and 
ftMf in particular,hath any thing to fay more,touching what relates 
to the D/urnc/ iMofzo#, at large examined by me, we have a little 
time Aill left to treat thereof.

S 1M p. I have no more to fay,unleAe it be this, that the difeour- 
fes that this day have falne under our debate, have appeared to me 
fraught with very acute and ingenious notions, alledged op Ccpef- 

his Ade, in confirmation o f the motion o f  the Earth, but yet 
I And not my felf perfwaded to believe i t ; for in fhort, the things 
that have been laid conclude no more but this, that the reafoiis 
for the Aability o f the Earth ate not neceflary ; but all the while 
no demonAration hath been produced on the other Ade, that doth 
neceAarily convince and prove its mobility.

S A t. v. f  never u n d e r t o o k , t o  remove you from that 
your opinion ? much lefs dare I prefume to determine deAnitively 
m  this controverAe  ̂ it onely was, and Aill fhall be in the enluing 
d ic ta t io n s  my intent, to make it appear to you, that thofe who 
have thought that moA fwift motion o f 24. hours doth belong to 
the Earth alone, and not to the Univcrfc, the Earth onely exchi* 
ded, were not induced to believe, that fo it might and ought to do 
opt o f  any blind petfwa Aon ; but that they did very wcU fee, try? 
and examine the rcafons on the contrary Ade, andalfonot Aight" 
ly anfwcr them- With the fame intention, i f  it Aand with you? 
liking, and that o f  we may paffe to the conAderation of
that other motion ; ArA  ̂by vfrfiLtrc %?#? , and afterwards
by N/flypA?#?; aferibed to the (aid TerreArial Globe,
which is, as, I believe, you have heretofore heard, made under the 
Zodiack within the fp a ^  a year about the Sun, immoveably 
placed in the centre o f the faid Zodiack.

S 1 M p. The d iC iM o H isR ) great, and fo noble, that I fhall 
gladly hearken to the difcuAion thereof perfwading my felf that f 
Aall heat what ever can be faid o f that matter. And I will aAef*

wards



wards by my (elf, according to nly uRial cuAome, make more de
liberate reflexions upon what hath been, and is to be fpoken ; and 
if I fhould gain no more but this, it will be no (mall benefit 
that I (hall be able to difeourfe more Logically.

SAGR. Therefore, that we may no further weary 
We will put a period to the deputations of this day, and re- 
afTumc our conference to morrow in the uRial manner, with hope 
to hear very pleafmg novelties.

S i M p. i will leave with you the Book De JbCif and car
ry back this of the ConcluSons, to fee what is written therein a- 
gainft the Annual motion, which are to be the arguments of our 
difeourfe to morrow.

DIALOGUE If.'
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The Third Dialogue.

i lV T E J ^ L O  C U T O R S .
S A L V I A T U S ,  S A G R E D U S ,  a n d S l M P L I C I U S .

He great deGre wherewith I have expe&ed 
your coming? that i  might hear the novel 
conceits touching the annual converH- 
on of this our G lobe, hath made me 
think the houres of the laR night, and 
thole o f this morning very tedious, al
though I (pent them not idly, but lying 
awake I imployed a good part thereof in 
ruminating upon our yeRerdayesdilcour- 

les, weighing the realons alledged by both parties, in favour o f 
the two contrary Hypothecs, that o f and and
this of y%r7/hirf/;;ar, and C<7pfr#/f%F. And really methinks, that 
which ever o f thele parties have been deceived, they are worthy o f 
excule, lo Ipecious and valid in appearance are the realons that 
may have perlwaded them either way ; though nevertheleUe we

l i  do
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^o for the molt part c!o(e with thofe produced by the grave Au- 
^hours firA above mentioned. But albeit that the f  crzpgfftzĉ  Hy- 
p(7th^y, by reaAn of its antiquity, hath had many followers and 
fautors, and the other very few ; firA, for its obAurity, and next, 
Ar its novelty, yet methinks I discover amongA thoA many, 
and particularly amongA the modernes.Amc, who for the lup- 
port of the opinion by them eAeemedtrue, have introduced 
other reafons AfHciently childiA, I could fay ridiculous.

S A L v. I have met with the like, and io much worA than 
yours, that I blufh to rehear A them, not A much to (pare the fame 
of their Authours, the names of whom might be perpetually con
cealed, asbecauA I am alHamed A much to Aain the honour of 
mankinde. In obArving of theA men, I have found that fotnc 
there are who prepoAeroufly reaAning, hr A AabliA the conclu- 
fion in their fancy, and (either bccauA it is their own, or elA be
longs to a perAn whom they much confide in) A firmly imprint 
it in their opinions, that it is altogether impofhble ever wholly to 
efface i t ; and thoA rea Ans which they them Alves Aumblc upon, 
or which they hear others to alledge in confirmation of the con
ceit entertained, though never A hinple and in(ipid,inAant!y find 
credit and applauA with them .- but on the contrary, thoA which 
are brought againA their opinion, though ingenuous and conclu
ding, they receive not only with nauAating/but with difdain and 
bitter indignation, yea, you (hall have one of theA A imaged, as 
that he will not be backward to try all wayes to fupprefs and hlencf 
their adverlaries ; and of this I my Alf have had Ame experience

S A G R. Indeed theA men deduce not the conclufion from th? 
premiAs, nor confirme them with ?eaAns, but accomodate, or m 
fay better, diAommodate and diAort the premiAs and arguments 
to make them fpeak in favour of their prc-affiimed and pertinaci* 
pus concluAons. It is not good thereAre to contra# familiarity 
with theA men ; and the rather, Ar that their convention is not 
only unpleafant, but alA dangerous. Yet let us continue our con* 
Arence with however, whom I have known this long
while Ara man of great ingenuity, and altogether void of malice: 
behdes he is well verA in the Peripatctick DoArine ; A that I may 
allure my Alf̂  that what lhall not fall within the reach of hisrea- 
An Ar the Apportof the HypotheCs, will not eafily
be Aund out by others. But Ae yonder he comes, quite out of 
winde, whoA company we have A long defired : we were ;uA now 
fpcaking againA the Aiall ha A you made to come to us..

8 i M p. You muA not blame me, but NfpfMM?, Ar this my lorn? 
#ay ; which in the ebbe of this mornings tide hath in a manner 
drain'd away the waters, Ar the GnMufdA* that brought me, being 
entered not far Aom hence into a certain Channel, wanting depth,

where
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where I was Rranded , and forced to Ray there more than a full 
hour) in expe&ing the return p f the tide : and there waiting in 
this manner) without being ab]e to get out of the boat, which on a 
hidden ran aground) I obferved a certain accident, which to me 
feemed very Rrange ; and it was this, that in the waters ebbing 
I taw it retreat very faR by fevcral fmall i ivolets, the ouze being 
in many places difcovered, and whilR 1 Rood looking upon this cf- 
fe&, Ifawthis motion in an inRant to ccafe, and without a mi
nutes interval the fame water to begin to return back again, and 
the tide from ebbing to become young Hood, without Randing 
Rill a moment: an effe& that as long as I have dwelt in f, 
I never took notice o f before.

S A G R. It is very much, that you fhould be left thus on ground, 
amongR fmaH Channels ; in which rivolets, as having very little 
declivity, the rifing or falling o f  the main fea, the thicknefs onely 
of a paper is fuHicient to make the water to ebbe and How for good 
long (paces o f time : like as in fome creeks o f the Sea, its Bowing 
four or fix * yards onely, maketh the water to overflow the adja
cent Marfhes for fome hundreds and thoufands o f * acres.

Si MP. This I know very well, but I fhould have thought, that 
between the ultimate terme of ebbing, and the HrR beginnng to 
How there fhould have interpofed fome confiderable interval o f
reR.

g A c R. This will appear unto you, if you caR your eye upon 
the bank or piles, where thefe mutations are made perpendicular
ly, but not that there is any real time o f ceflation.

S i M r. I did think, that becaufe thefe two motions were con
trary, there ought to be in the midR between them fome kind of 
reR S conformable to the Do&rine o f which demonRrates
that

S A G R. I very well remember this place : but I bear in minde 
alfo, that when I read Philofophy, I was not thorowly fatisfied 
with j  demonRration ; but that I had many experiments
on the contrary, which I could Rill rehearfeunto you, but I am 
unwilling to (ally out into any other digreflions, we being met 
here todifeourfeof the propofed mattes, if it be poflible, without 
thefe excurfions wherewith wc have interrupted our difputes in 
thofe dayes that arc paR.

SiMp. And yet wc may with convenience, if not interrupt 
them, atleaR  prolong them very much, for returningyeRer- 
day home, I fet my (elf to read the Tra&ate o f Conclufions,where 
I find DemonRrations againR this annual motion aferibed to the 
Earth, very folid ; and becaufe I would not truR my memory with 
the pun&ual relation o f them, I have brought back the Book a- 
long with me.

D I A L O G U E . I I .
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tiani.

I i  2 S A G R*



C. G  A H  L % U S ,

SAGR. You have done very well ; but if we would re-adume 
our Diiputations according to ycAcrdayes appointment, it is rc- 
quHitcthatwefirA hear what account hath ro give us
o f the Book, D f P M ' Z ' M ,  and then without interruption we 
may proceed to the Annual motion. Now what (ay you,
?7;i touching thofe Aars ? Are they really pull'd down from Hea
ven to thefc lower regions, by vertueof that Authours calculad- 
ons, whom mentioneth ?

S A L v. I At my fe!f !aA night to perufe his proceedings? and I 
have this morning had another view of him, to Ac whether that 
which he Acmed over night to affirm, were really his AnA? or my 
dreams and phantaAical noRurnal imaginations; and in the clofe 
found to my great grief that thoA things were really written and 
printed, which for the reputation-fake o f this Phi!o(opher I was 
unwilling to believe. It is in my judgment impoffible? but that he 
fhould perceive the vanity o f his undertaking, afwell becaufe it is 
too apert, as becaufe I remember, that I have heard him mentio* 
ned withapplaufe by the it A ew thto
me al(o to be a thing very unlikely) that in complacency to others, 
hediould be induced to let fo low a value upon his reputation, as 
to give confcnt to the publication o f a work? for which he could j 
expeR no other than the ceniure o f the Learned. ^

SAGR.  Yea, but you know, thatthoA will be much fewer 
than one for an hundred, compared tothofe that fhall celebrate 
and cxtoll him above the greateA wits that are, or ever have been 
in the world : He is one that hath mentioned the Pcripate' t
tick inalterability o f Heaven againA a troop o f and
that to their greater difgrace hath foiled them at their own wea
pons : and what do you think four or five in a Countrey that Jif- 
cern his triflings, can do againA the innumerable multitude, that, 
not being able to difeover or comprehend them, (u(fer themAlves 
to be taken with words, and fo much more applaud him, by hoW 
much the lede they underAand him ? You may adde alfo? that 
thofe few who underAand, (corn to give an anfwer to papers & 
trivial and unconcludent; and that upon very good reatons, be- 
cau A to the intelligent there is no need thereof, and to thoA that 
do not underAand, it is but labour loA.

S A L v. The moA deArved punidiment o f their demerits would 
certainly be filcncc, i f  there were not other reafons, for which it 
is haply no lede than neccdary to relent their timerity: one of 
which is, that we thereby incur the cen(ureof Illiterates,
andartraR the laughter o f  foreign ers; and efpccially to Ach 
who are Separated fiom our Religion; and I could (hew you ma* I 
ny of thoA o f no (mall eminbney? who Aoff at our 
and the many Mathematicians that arc in Ac//?, for differing Ae

follies
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foHiesof fuch a * Fabler againR to cpme into the
hght? and to be openly maintained without contradi&ion ; but 
this alio might be difpenfed with, in rcfpcA o f the other greater 
occahons o f laughter, wherewith we may confront them depend
ing on the didimulation of the intelligent, touching the follies o f  
th$(e opponents o f the Do&rines that they well enough under- 
Rand.

S A G R. I defirc not a greater proof of thole mens petulancy, 
and the infelicity o f a fubjeA to be oppofed by fuch
as underRand not fo much as th^very RrR portions, upon which 
he undertakes the quarrel.

S A L v. You will be no leRe aRonifhcd at their method in con
futing the who affirm the new Stars to be Riperiour
to the Orbs o f the Planets ̂  and peradventure in the t  Firmament 
it Rif.

S A G R. But how could you in fo (hort a time examine all this 
Book, which is fo great a Volume, and muR needs contain very 
manydemonRrations ?

S A L v. I have confined my felf to thefc his RrR confutations, in 
which with twelve demonRrations founded upon theobfervations
of twelve all held, that the-Star,
which appeared in G%^<?pf/4,was in the Firmamcnt),hepioveth it 
on the contrary, to be beneath the Moon, conferring, two by two, 
the meridian altitudes, proceeding in the method that you fhall 
underRand by and by. Andbecaufc, I think, that in the exami
nation of this his RrR progreflion, i have difeovered in this Au- 
thour a great unlikelihood o f his ability to conclude any thing a- 
gainR the in favouf o f the
and that their opinion is more and more concludently confirmed, 
I could not apply my felf with the like patience in examining his 
other methods/but have given a yery flight glance upon them, 
and ain certain, that the defe& that is in thefe firR impugnations, 
islikewife in the reR- And as you fhall fee, by experience, very 
few words will fufficc to confute this whole Book, though compi
led with fo great a number of laborious calculations, as here you 
fee. Therefore obferve my proceedings. This Authour under
take^, a s ! fay, to wound his adversaries with their own weapons, 
f.f. a great number of obfervations made by rhemfelves, to wit, by 
twelve or thirteen Authours in number, and upon part o f them he 
makes his fupputations, andconcludeth thofc Rarsto have been 
below the Moon. Nowbccaufe the proceeding by interrogato
ries very much plcafeth me, in regard the Authour himfelf is not 
here, let anfwcr me to the queRions that I fhall ask
him, as he thinks he himfelf would, if he were prefent. And pre- 
Rjppofingthatwefpeak o f the forefaid Star, o f^ p p o t^ y s .  ap

pearing
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peanng in Cd^2#pf A, tell me, whether you believe that
it might be in the fame time placed in divers places, that is, a- 
mongA the Elements, aud alfo amongA the planetary Orbs, and 
alfo above thefe amongA the fixed Stars, and yet again infinitely 
more high.

S i MP.  There is no doubt, but that it ought to be confeded 
that it is but in one only place , and at one iole and determinate 
diAance Aom the Earth.

S A L V. Therefore i f  the observations made by the Afirono- 
mers were exad , and the calculations made by this Author were 
not erroneous, it were eafie Aom all thofe and all the A to re
coiled the AmediAances alwayes to an hair, is not this true ?

S i M p. My reafon hitherto tells me that fo it muA needs be; 
nor do I beiieve that the Author would contradid it.

SALv.  But when o f many and many computations that have 
been m ade, there fhould not be A  much as two onely that prove 
true, what would you think of them ?

S i M p. I wou!d. think that they were all falfe , either through 
the fault o f thecomputiA, or through the d e fe d o f theobfer* 
vators, and at themoA that could be Aid , I would Ay, that but 
onely one o f them and no more was true; but as yet I know pot 
which to choofe. '

SALv.  Would you then Aom falfe fundamentals deduce and 
eAablifh a doubtful'conclufion for ttue ? Certainly no. Now the 
calculations o f this Author are Aich, that no one of them agrees 
with another you may fee then what credit is to be given to 
them.'

S i M p. Indeed, if it be fo , this is a notable Ailing.
8 A G R. But by the*way I have a mind to help and

the Author by telling , that his arguments would hold
good if  the Author had undertook to go about to find out exa&* 
ly the diAance o f the Star Aom the Earth , which I do not think 
to be his intention; but onely to demonArate that Aom thofe 
obfervations he colleded that the Star was fublunary. So 
that if  Aom thofe obfervations, and Aom all the computations 

, made thereon, the height o f the Star be alwayes colleded to be 
lefle than that o f the M oon, it ferves the Authors turn to con
vince all thofe AAronomers o f moA impardonable ignorance, 
that through the deAd either o f Geometry or Arithmetick, have 
not known how to draw true conclufionsAom their own obferva
tions thcmfelves.

SALV.  It will be convenient therefore that I turn my felf to 
you, who fo cunningly aphold theD odrineof this
Author. And to Ae whether I can make S ^ w p / j f , though not 
very expert in calculations, anddemonArations to apprehend the.

in-
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inconduAvcncRe at leaA o f  the demonArations o f this Author,
.ArA propoAd to conAderation , and how both h e, and aH the 
AAronomers with whom hecontendeth, do agree that the new 
Star had not any motion o f its own , and oncly went round with 
the diurnal motion o f the ; bnt difAnt about the
placing o f i t ,  the one party putting it in thcCeleAial Region, 
that is above the Moon? and haply above the Axed Stars, and 
the other judging it to be neer to the Earth, that is, under the 
concave o f the Lunar Orb. And bccaufe the Atuation o f the new 
Aar, of which we (peak, was towards the North, and at no very 
great diAance Aom tRe Pole, A  that tou? it did
never (e t, it was an eaRe matter with AAronomical inRruments 
to have taken its Averal meridian altitudes, as well its AnallcA 
under the Pole, as its greateA above the fame ; Aom the compa
ring of which altitudes , made in Averal places o f the Earth,
Aiuate at different diAances Aom the N orth , that is , different 
Aom one another in relation to polar altitudes, the Aars diAance 
might be inferred : For if  it was in the Firmament amongA the ^ . ^ 4 ^  
other Axed Aars , its meridian altitudes taken in divers elevations ^  cf
o f the pole, ought neceRarily to differ Aom each other with the 
fame variations that are found amopgA thofe elevations them- 
Alves; that is, for example, if  the elevation o f the Aar above 
^ h o r izo n  was degrees , taken m the place where the polar 
altitude was gr. 4.  ̂ degrees, the elevation o f the fame Aar 
ou<?ht to have been encrcaAd 4. or  ̂ degrees in thoA more Nor- 
thernly places where the pole was higher by the faid 4. or $ de
grees. But if the Aars diAance Aom the Earth was but very little, 
in comparifon o f Jthat o f the f  irmament; its meridian altitudes 
ought approaching to the North to ^encreaA cpnCderably more 
tha*n the, polar altitudes ; and by that greater cncrea A , that is, 
by the exceRe o f the cncrcaA o f the Aars elevation , above the
encreaAof the'jpolar elevation (which is called^ the difference o f
Parallaxes) 1$ readily calculated with a deer and Are method, 
the Aars diAance from the centre o f the Earth. Now this Author 
taketh the observations made by thirteen AAronomers in (undry 
elevations o f the pole , and conferring a part o f them at his plea- 
fiire, he coMputeth by twelve collations the new Aars height to 
have been alwayes beneath the Moon ; but this he adventures to 
do in hopes tq And fo groRp ignorance in all thofe, into whofe 
hands his book might copie, that to (peak the truth, it hath turn'd 
iny Aomack ; and t wait to Ae how thofe other AAronomers, and 
particularly KfpAr , againA whom this Author principally in- 
Veigheth, can conteip themAlves in Alcnce , for he doth not uA 
to hold his tongue on fuch occaAons; unlefA he did pofAbly 
think the enterprise too much below him. Now to give you to
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underhand the fame , I have upon this paper transcribed the con̂  
clufions that he inferreth from his twelve indagations; the firSt of 
which is upon the two observations:

2. 6̂ G. G  A L I L ^ U S ,

O f M%Hr<7&r;%r and H4 /72x,f/̂ iar , from which 
the Star is collected to have been diStanc from the 
centre leSSe than 3 Semidiameters of the Earth, 
the difference of Parallaxes being  ̂ gr. 3̂ w.
$o ------------------------ ----------------------- 3

3. And is calculated on the observations of # 4 2%- 
with Parall. of 8. w. 30 'and its di

stance trom the centre is computed to be more 
than-------------------------------------------------

3. And upon the observations o f TycSn? and #4/%- 
, with Parall. o f  r o w .  and the distance o f 

the centre is colle&ed to be little leSSe than____1 p

And upon the observations of Tyf&<? and the 
L^TM^rgz'f, with Parall. of 14. w. the distance 
from the centre is made to be about----- --------1 o

3

6.

7 -

And upon the observations of H4 2%x,f//%F and 
Gfww% ? with Parall. of ̂ 3 w. 30 whereby 
the distance is gathered to be about  ------- — —

And upon the observations of the L4%dgr4<z/c 
and , with Parall. of 8 the di
stance is concluded to be about - - ______. ^

And upon the observations of TycSw and Hcgf- 
cr , with Parall. of 6 w. anduhe distance is 
made------ — ---------- ------- ;--------------------

And upon the observations of and
with Parall. of ^3 w. and the Stars distance 

from the Superficies of the Earth is rendred------ - 4 /!?*%̂ *

And upon the obfervations of and
with Parall. of 1  ̂ w. and the di

stance from the Superficies of the Earth is by 
fupputation

:o . And upon the observations of M̂ Krp/Sfe and 
AiH#(MrS%6r, with Parall. of 30/fc. and the 
compnted distance from the Earths Surface is —

r ! - And upon the observations of M%%<7f2%3- and 
Ceww% , with Parall. of $$ %?. and the distance
from the centre is rendred------------------- ——  13
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n .  And upon the observations o f and
*L?r/b;;*r with Para!!, o f T gr. ^6 and the di- 
Rance from the centre cometh forth leRe than —  7

Thefe are twelve indagations made by the Author at his electi
on i amongR many which, as he faith, might be made by combi
ning the observations o f thefe thirteen obfervators. The which 
twelve we may believe to be the moR favourable to prove his 
intention.

S A 6 n. I would know whether amongR the (o many other in- 
dagations pretermitted by the Author, there were not fome that 
made agaiaR him, that is, from which calculating one might And 
the new Aar to have been above the M oon, as at the very ArR 
fight 1 think we may reasonably qucRion; in regard f fee thefe 
already produced to be fb different from one another , that fome 
of them give me the diRance o f the faid Rar from the Earth, 4, 6 , 
io , rco, athoufand, and an hundred thoufand times bigger one 
than another ; fb that I may well fufpe& chat amongR thofe that 
he did not Calculate , there was fome one in fauour o f the adverfe 
party. And I gueRe this to be the more probable , for that I can
not conceive that thofe ARronomers the obfervators could want 
the knowlcdg and pra&ice of rhefe computations, which i  think 
do not depend upon theabRruceR things in the World. And in
deed it will Rem to me a thing more than miraculous, if whilR in 
thefe twelve inveRigations onely, there are fome that make the 
Aar to be diRant from the Earth but a few miles, and others that 
make it to be but a very fmall matter below the Moon , there are 
none to be found that in favour o f the contrary part do make it 
fo much as twenty yards above the Lunar Orb. And that which 
fhallbe yet again more extravagant, that all thofe ARronomers 
fhould have been fo blind as not to have difeovered that their fb 
apparent miRake. '

SALv. Begin now to prepare your ears to hear with infinite 
admiration to what exceRes o f confidence o f  ones own authority 
and others folly  ̂ the defire o f contradi&ing and fhewing ones 
R if wifer than others, tradfports a man. AmongR the indaga- 
tions omit ted by the Author , there are fuch to be found as make 
the new Rar not onely above the Moon , but above the Axed 
Aars alfo. And thefe are not a few , but the greater part, as you 
fhall fee in this other paper , where f have Rt them down.

$AGR. But what faith the Author to thefe? It may be he did 
not think o f them ?

SALv.  He hath thought o f them but too much : but faith,that 
the observations upon which the calculations make the Rar to be 
inAnitely remote, are erroneous, and that they cannot be com
bined to one another. K k 3 i M p.
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SiMP.  Butthisfeem ethtom eaverylam eevafion; for the ad- 
vcrfe party may with as much reafon reply , that thole are errone
ous wherewith he colleReth the Aar to have been in the Elemen
tary Region.

S A L v. Oh iSf/MpAfizar, if I could but make you comprehend 
the craft , though no great craftineUe o f this Author , i fhould 
make you to wonder , and alio to be angry to lee how that he 
palliating his Sagacity with the vail o f the Simplicity o f your Self; 
andthereA of meer Philosophers, would inOnuatehimlelf into 
your good opinion, by tickling your cars, and Swelling your am
bition , pretending to have convinced and Silenced thefe petty 
AAronomers, who went about to aliault the impregnable inalte- 
rabiiity o f the f  Heaven , and which is more, to have
foild and conquered them with their own arms. I will try with at! 
my ability to do the lame; and in the mean time let 
take it in good part, if and I try his patience, perhaps
a little too much, whilA that with a Superfluous circumlocution 
(Superfluous I fay to his moA nimble apprehenRon) i  go about to 
make out a thing, which it is not convenient Should be hid and 
unknown unto him.

SAGR. I Shall not onely without wearineRe, but alio with 
much delight hearken to your difeourfes; and fo ought all Per/jut* 
t f P h i l o f o p h e r s , to the end they may know how much they 
are oblieged to this their Prote&or.

S A L v. T d l  me, whether you do well comprehend,
how, the new Aar being placed in the meridian circle yonder to
wards the Notth , the fame to one that from the South fhould 
go towards the North , would feem to rife higher and higher a* 
bove the Horizon, as much as the Pole, although it Should have 
been feituate amongA the fixed Aars ; but, that in cafe it were 
conAderably lower, that is nearer to the Earth, it would appear 
to afeend more than the faid pole , and Aill more by how much 
its vicinity was greater ?

S i M p I think that I do very well conceive the fam e; in to
ken whereof I will try i f  I can make a mathematical Scheme of 
i t ,  and in this great circle ** I.wiH
markc the pole P ; and in thefe two lower circles I will note two 
Aars beheld Aom one place on the Earth , which let be A i ^  
let the two Aars be thefe B and C , beheld in the fame line A B C, 
which line t prolong till it meet with a fixed Aar in D. And then 
walking along the Earth, till I come to the jterm E , the two 
Aars will appear to me Separated from the fixed Aar D  , and ad
vanced neerer to the pole P , and the lower Aar B more, which 
will appear to me in G , and the Aar C  lcRe , which wiil ap 
pear to me in F , but the fixed Aar D  will have kept the fame 
diRance from the Polc^ S A L v<
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S A L v. I fee that you under Aand the buAneAc very weH. t be- 
heve that you do likewifc comprehend , that) in regard the Aar B 
is lowep than C , the angle which is made by the rayes o f the 
Ught, which departing from the two places A and E , meet in C , 
to wit) this angle A C E )  is more narrow , or i f  we will (ay more 
acute than the ancle conAituted in B , by the rayes A B and 
E J5.

S i M p. This i likewiie undcrAand very well.
S A L v. And al(o) the Earth beine very little and almoA infen- 

(ible) in refpeR of the firmament and con
sequently the Space A E , paced on the Earth , being very Small in 
comparison o f the immenSe length o f the lines E G and E  F ) paA 
ling from the harth unto the Firmament , you thereby colleR that 
the Aar C might rife and afeend So much and So much above the 
Earth, that the angle therein made by the rayes which depart 
Aom the (aid Aationary points A and E  , might become moA a- 
cute) and as it were abfolutcly null and mfenAblc.

S i M p. And this alSo is moA manifeA to fenfe.
SALV. Now you know that AAronomers and M a

thematicians have found infallible rules by way o f Geometry and 
Arithmetick) to be able by help of the quantity o f thefe angles 
B and C ) and of their differences , with the additional knowledge 
of the diAance of the two places A and E , to And to a foot the 
remoteneAc of fublimc bodies; provided alwayes that the afore- 
(aid diAance, and angles be exaRly taken.

S t M p. So that if  the Rules dependent on CfpMiefry and
be true) all the fallacies and errours that might be met with 

in attempting to inveAigate thofe altitudes o f new Stars or C o
mets, or other things mu A o f neccAity depend on the diAance A E, 
and on the angles B and C , not well meaiuted. And thus all thofe 
differences which arc found in fhefe twelve workings depend, not 
on the defeRs o f the rules o f the Calculations, but on the errours 
committed in Anding out thofe angles,and thofe diAanccs,by means 
of the InArumental Observations.

S A L v. True ; and o f this there is no doubt to be made. Now 
it is neceflary that you obferve intensely, how in removing the Star 
Aom B to C , whereupon the angle alwayes grows more acute, the 
ray E B G  goeth farther and farther off Aom the ray A B D  in 
the part beneath the angle, as you may fee in the line E  C  F, 
who(e inferiour part E C is more remote from the part A C , than 
Is the part E B , but it can never happen, that by any whatibever 
itnmente rcceflion, the lines A D  and E F fhould totally fever from 
each other, they being Anally to go and conjoyn in the Star : and 
onely this may be (aid, that they would feparate, and reduce rhem- 
felves to parallels, if fo be the receAion (hould be iriAnite, which

K k 2 ' cafe
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cafe is not to be fuppofed. But becaufc (obfcrvc well) the diAaoce 
o f the Firmament, in relation to the fniallnefle of the Earth, as 
hath been (aid, is to be accounted) as if it were infinite ; therefore 
the angle conteined betwixt the two rayes, that being drawn from ' 
the points A and E) go to determine in a fixed Star, is cAeemcd 
nothing, and thofe rayes held to be two parallel lines ; and there* 
focc it is concluded? that then only may the New Star be affirmed 
to have been in the firmament, when from the collating of the 
Observations made in divers places, the faid angle is, by calcula
tion) gathered to be infenAblc, and the lines, as it were, parallels.
But if the angle be o f a confiderable quantity, the New Star muff 
o f necedity be lower than thole fixed ̂  and alio than the Moon, in 
cafe the angle A B E  fhould be greater than that which would be 
made in the Moons centre.

S i M F. Then the remotenede 6 f  the Moon is not (o great,that* 
a like angle fhould be *infen(lb!e in her ? 

nprrccpubic. S A L v. No Sir ; nay it is fenublc, not ondy in the Moon, but 
in the Sun alfo.

S i M p. But if this be fo, it's poffible that the faid angle may I 
bcobferved in the New Star, without necefHtating it to be inferi? 
our to the Sun, afwcll as to the Moon.

S A L v. This may very well be, yea, and is in the prefent calc, 
as you (hall fee in due place ; that is, when I fhall have made plain 
the way, in fiich manner that you alfo, though not very perfeA in

calculations, may clearly fee, and, as it were? with  ̂
your hands feel how that thisAuthour had it more in his eye to 
write in complacency o f the by palliating and dif*
{enabling (undry things, than to cAablifh the truth, by producing 
them with naked fincerity: therefore let us proceed forwards. By 
the things hitherto fpoken, I fuppofe that you comprehend very 
well how that thcdiAancc o f the new Star can never be 
madefbimmenfe, that the angle fo often named (hall wholly dis
appear, and that the two rayes o f the Obfervators at the places 
A and E, (hall become altogether parallels : and you may confe* 
quently comprehend to the full, .that if the calculations fhould 
co!lc& from the obfervations, that that angle was totally null, or 
that the lines were truly parallels, we fhould be certain that the 
obfervations were at leaA in fbmc (mall particular erroneous; .
But, if the calculations fhould give us the faid lines to be fepara* 
ted not only to equidiAance, that is, fo as to be parallel, but to 
have pa(f beyond thatterme, and to be dilated more above than 
below, then muA it be refolutely concluded, that the obfervations 
were made with lefle accuratcneife, and in a word, to be errone
ous ; as leading us to a manifeA impoflibility. in the next place, 
you muA believe me, and fuppofe it for true, that two right lines

which



which depart from two points marked upon another right line, are 
then wider above than below, when the angles included between 
them upon that right line are greater than two right angles ; and 
if thele angles (hou!d be equal to two right angles, the lines would 
be parallels; but if they were lcls than two right angles, the lines 
would be concurrent, and being continued out would undoubted
ly interfeR the triangle.

S i M p. Without taking it upon truA from you, I know the 
fame s and am not lb very naked of GfPWffry, as not to know a 
Proportion, which I have had occalion o f reading very often in 

that is, that the three angles o f all triangles are equall to 
two right angles; lo that if I take in my Figure the triangle ABE* 
it being fuppofed that the line E  A is right; I very well conceive, 
that its three angles A, E , B, are equal to two right angles; and 
that consequently the two angles E  and A arc lede than two right 
angles, io much as is the angle B. Whereupon widening the lines 
A B and E B Ail! keeping them from moving out o f  the points A 
and E )  untill that the angle contcined by them towards the parts 

! B , disappear, the two angles beneath (hall be equal to two right 
angles, and thofe lines (hall be reduced to parallels: and if one:
Oiould proceed to enlarge them yet more, the angles at the points 
Eand A would become greater than two right angles.

S A L v. You are an , and have freed me from the
expcncc of more words in declaring to you , that whenfoeverthe 
calculations make the two angles A and E  to be greater than two 
right angles , the obfervations without more adoe will prove erro
neous. This is that which! had a defire that you fhould perfeR- 
ly underAand, and which ! doubted that t was not able A) to make 
out, as that ameer Ferzj?4 fe;if^PhHofopher might attain to the 
certain knowledg thereof. Now let us go on to what remains.
And rc-aHuming that which even now you granted m e, namely, 
that the new Aar could not poflibly be in many places, but in ene 
alone, when ever the fuppntations made upon the obfervations o f 
thele AAronomcrs do not aflign it the fame place, its neceAary 
that it be an errour in the oblcrvations, that is, either in taking the 
altitudes o f the pole , or in taking the elevations o f the Aar, or in 
the one or*othcr working. Now for that in the many workings 
made with the combinations two by two , there are very few o f 
the oblcrvations that do agree to place the Aar in the lame Htua- 
tion ; therefore thele few onely may happily be the non-errone- 

t ous, but the others are all abfblutely falfe.
SAGR. It will be neceAary then to give more credit to thele 

few atone , than to all the reA together, and becaufe you fay, 
that thele which accord are very few , and !  amongA thele H , 
do Had two that fo accord ? which both make the diAance o f the

Aar
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Rar from the centre of the Earth ^ femidiameters, which are thefe, 
the Rfth and Rxth , therefore it is more probable that the new Rar 
was elementary , than ccleRial.

S A t v. You miRake the point; for i f  you note well it was not 
written^ that the diRance was exadly ^ femidiameters , but about 
4  femidiameters; andyctyoufhall fee that thoie two diRances 
differed Rom each other many hundreds o f miles. Here they are; 
you fee that this Rfth, which is i g g8 p  miles, exceeds the
Rxth, which is i g i o o  miles, by almoR goo miles.

*S A G R. Which then are thoie few that agree in placing the Rar 
in the fame Rtuation ?

S A L v. They aic, to the difgraccof this Author Rvc workings, 
which all place it in the firmament, as you (hall fee in this note, 
where I have fet down many other combinations. But i  will grant 
the Author more than peradventurc he would demand o f me,which 
is infum,  that in each combination o f the obfervations there is 
fbme error; which I believe to be absolutely neceRary ; for the 
obfervations being four in number that ferve for one working, 
that is, two different altitudes of the Pole, and two different eleva
tions o f the Rar , made by different obfervers, in different pla- 
ecs, with different inRrumcnts, who ever hath any finallknoW- 
ledg o f this art, will fay, that amongR all the four, it is impoRible 

will be fbme error; and especially Rnce we fee that in 
taking but one oncly altitude o f the Pole, with the fame inRru- 
m ent, in the fame place , by the fame obferver , that hath re
peated the obfervationathoufandrimes, there will Rill bcatitu- 

. bation of one , or fbmetimes o f many minutes, as in this fame
book you may fee in Several places. Thefe things prcRippofed, 
I askyoUiSM7p//f/%3' whether you believe that this AuthourheM 
thefe thirteen obfervators for wife, underRanding and expert men 
in ufing thofe inRrumcnts, or clfe for inexpert, and bunglers ?

Si M p. It muR needs be that he cReemed them very acute an̂  
intelligent; for if  he had thought them unskilful in the bufinefle? 
he might have omitted his Rxth book as inconcluRve, as being 
founded upon RippoRtions very erroneous; and might take us for 
exceffively Rmple, if he fhould think he could with their inex- 
pertneRe perfwade us to believe a falfe poRtion o f his for truth.

S A c v. Therefore thefe obfervators being fuch , and that yet 
notwithRanding they did erre, and fo confequcnrly needed cor- 
Te&on , that (o one might from their obfervations infer the 
beR hints that may b e ; it is convenient that we apply unto them 
the leaR and necreR emendations and correRions thac maybe; 
fo that they do but fuRice to reduce the obfervations from impoR 
Rbility to pofRbility i fbas if  one may but correR amani-
feRerrour, and an apparent impoRibility o f one o f their obfer

vations
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vationsby the addition or (ubRra&ion o f two or three minutes,and 
with that amendment to reduce it to podibility, a man ought 
not to eflay to adjuA it by the addition or RibAra&ion of fifteen, 
twenty, or fifty.

S i M p. 1 think the Authour would not deny th is: for granting 
that they are expert and judicious men? it ought to be thought that 
they did rather erre little than much. -

8 A L v. Obferve again; The places where the new Star is pla
ced, are fome of them manifeAly impoflible, and others poflible. 
Absolutely impoflible it is, that it Should be an infinite fpace iupe- 
riour to the fixed Stars, for there is no fuch place in the world  ̂
and if there were, the Star there feituate would have been imper
ceptible to u s : it is alfo impoflible thit it fhould go creeping along 
the fiipcrficies of the Earth; and much lefle that it fhould be 
wirhinthe faidTerreArial Globe. Places poflible are thefe that 
be in controverfie, it not interferring with our under Aanding, that 
a vifiblc objeR in the likeneflc o f a Star might be afwell above the 
Moon, as below it. Now whilA one goeth about to compute by 
the way of Obfervations and Calculations made with the utmoA 
certainty that humane diligence can attain unto what its place was, 
it is found that. the.greateR part o f thofe Calculations make it 
more than infinitely fuperiour to the Firmament, others make it 
very neer to the furface^ o f the Earth, and fome alfb under the 
fame S and o f the reR, which place it in fituations not impoflible, 
none of them agree with each other; infomuch that it muA be 
confeffed, rhat all thofe obfervations are neceRarily falfe ; fo that 
if we would neverthelefs colle& fome fruit from (o many laborious 
calculations, we muA have recourfe^ to the corre&ions, amending 
all the obfervations.

S i H p. But the Authour will fay, that o f  the obfervations that 
aflign to the Star impoflible places, there ought no account to be 
made, as being extreamly erroneous and falfe ; and thofe onely 
ought to be accepted, that conAitute it in places not impoflible ; 
and amongR thefe a man ought to feek, by help ^)f the mo A pro
bable, and moA numerous concurrences, not if  the particular and 
exa& fituation, that is, its true diAance from the centre o f  the 
Earth, at leaA, whether it was amongR the Elements, or elfe a- 
mongA the CoeleAial bodies.

S A L The difeourfe which you now make, is the felf fame 
that the Author made, in favour of his caufe, but with too unrea- 
fonable a difadvantage to his adverfaries ; and this is that princi
pal point that hath made me exceflively to wonder at the too great 
confidence that he exprefled to have, no lefs o f his own authority, 
than of the blindnefs and inadvertency o f the AAronomers; in 
favour o f whom f will fpeak, and you (hall anfwer for the Author.
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And HrA, t ask you, whether the AAronomers, in observing with 
their InAruments, andleckingT.gr. how great the elevation of a 
Star is above the Horizon^ may deviate from the truth, afwell in 
making it too great, as too iitt]e ; that is? may erroncoudy com
pute, that it is lometimc higher than the truth, and fometimes low* 
c r ; or cite whether the errour muff needs be alwayes o f one 
kindc, to wit, that erring they alwayes make it too much, and tie* 
vqr too little, or alwayes too little, and never too much ?

S i M p. I doubt not, but that it is as eaiic to commit an errour 
the one way, as the other.

S A L v. 1 believe the Author would anlwer the lame. Now of 
thele two kinds o f errours, which are contraries, and into which the 
oblervators o f the new Aar may equally have fallen, applied to 
calculations, one fort will make the Aar higher,and the other lower 
than really it is. Andbecaulewc have already agreed, that at! 
the observations are falfe; upon what ground would this A"* 
thor have us to accept thole for moA congruous with the truth? 
that (hew the Aar to have been near at hand, than the others that 
fhew it excedlvely remote ?

S i M p. By what I have, as yet, colle&ed o f the Authors mind,
1 lee not that he. doth refule thole oblervations, and indagatiops 
that might make,the Aar more remote than the Moon, and al& 
than the Sun, but only thole that make it remote (as you yourl^ 
have laid) more than an infinite diAance  ̂ the which diAancc, be* 
caufe you alio do refule it as impodible, he alio padeth over, as 
being convi&cd of indniterfaldiood $ as alio thole oblervations 
are o f impodibility. Methinks, therefore, that i f  you would com 
vince the Author, you ought to produce fupputations, more cxa& 
or more in number, or of more diligent oblervers, which conAitutc 
the Aar in luch and luch a diAance above the Moon, or above the 
Sun, and to be brief, in a place podible for it to be in, like as he 
produceth thele twelve, which all place the Aar beneath the Moon 
in places that have a being in the world, and where it is podible &f 
it to b e .. *

SALV.  ButR/w ^/ciar yours and the Authors Equivocation 
lyeth in this, yours in one relpeR, and the Authors in another; I 
dilcover by your Ipecch that you have formed a conceit to your 
(clf  ̂ that the exorbitances that are commited in the eAabli^ng 
the diAance o f the Star do encreale fuccedively, according to the 
proportion o f the errors that are made by the InArument, in tak
ing the oblervations, and that by converdon, from the greatnels 
o f the exorbitances, may be argued the greatnede of the error i 
and thattherefbrefote hearing it to be infered from luch an obler- 
vation, that the diAance o f the Aar is infinite, it is necedary, that 
the erfour inobferving was infinite, and therefore not to be amend-
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ed, and as Rich to be refufed; but the buAneRe doth not fucceed 
in that manner, my wy, and f excufc you for not having
comprehended the matter as it is, in regard o f your (mall experi
ence in Rich affairs; but yet cannot !  under that cloak palliate the 
epror oRiJbe Author,who diffembling the knowledge o f this which 
he did perfwade himfelf that we in good earneA did not under- 
Aand, hath hoped to make uie o f our ignorance, to gain the bet
ter credit to his Do&rine, among the multitude o f illiterate men.
Therefore for an advertifementto thofewho are more credulous 
then intelligent,and to recover you from error? know that its pof+*
Able (  and that for the moA part it will come to paAe J) that an 
pbfervation,. thatgiveth you the Aar <y. gr. at the diAance o f $4- 

by the adition or (ubAra&ion of but one foie. minute from 
the elevation taken with the inArument, (hall make it to become 
infinitely diAant; and therefore of poAiblc, impoAible, and by 
converApp? thofe calculations which being grounded upon thole 
obferva ttons, make the Aar inApitely remote, may potRbly oRen- 
times with the addition or fubdu&ion o f one foie minute,reduce it 
to a poCible feituation : and this which I lay o f a minute, may al- 
{b.happenriothecorredionof half a minute, a Axthpart,and!efs.
Now nx it well in your mind, that in the higheft diRances, that js  

g. the height of 34mrn, or that o f the Axed Stars, very Anal! 
errors made by the Obfcrvator, with the inArument, render the 

' Situation determinate and pofAble,inAnite & impoAible. This doth 
not (o evene in the fublqnary diAances, and near the earth, where 
it may happen^hatt^ie pbfer^ttion by which theStar is colleRed to 
be remote <3^. ^^pnidiamctersterreRrial, may encreafe or dimi- 
niQi, not onely one minute but ^rn, and an hundred, and many 
more, without being rendred by j^he calculation either inAnitely 
remote, or fo much as fuperior to the Moon. You may hence 
Comprehend that the greatncAe^of the error (to Ao fpeak) inAru- 
mental, arc not to be valued by the event o f the calculation, but 
by the quantity it felf of degrees and minutes numbred upon the 
inArument , andthefe obfervations arc to be called more juA or 
lefserroneoas, which with, the. addition or fubAraRion of fewer 
minutes,reAore the Aar tp^a ppAible Atuation ? and amongA the 
pofAble places,the true one m ay^c believed Id have been that, a- 
bout which a great^r.number of  ̂diAances concurre upon calcula
ting the more cxa& obfervations.

S i M p. I do not ^ery well apprehend this which you fay : nor 
can 1 o f my felf conceive how it can be, that in greater diAances, 
grater cxorbitancie^can arifcfrpm the errour of one minute only, 
than in the fmaller from ten or an hundred; and therefore would 
gladly pnderAand the fame.

SA L v. You fhall fee it, if  not Theorically, yet at lea A PraRi-
L l  cally,
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cally, by tnislhort a(fi.imption,that 1 have made o f a!) the combi
nations, and of part of the workings pretermitted by tMb Author, 
which 1 have calculated upon this lame paper.

S A c R. You muA then from yeAerday, till now, which yet is 
not above eighteen hours, have done nothing but compute, with
out taking either food or deep.

S A L v. i  have refrefhed my (elf both tho(e wayes; but truth is,̂  
make thefe (upputations with great brevity; and, i f  I may (peak 

the truth, I have much admired, that this Author gocth (ofarre a- 
bout, and introduccth (o many computations no wife necefsary to 
the queilion in di(putc. And for a full knowledge o f  this, and al
io to the end it may (oon be (ecn, how that from the obfetvations 
o f the AAronomers, whereof this Author makes u(e, it is more pro
bably gathered, that the new Aar might have been above the 
Moon, and a!(b above all the Planets, yea amongA the hxed Aars, 
and yet higher Rill than they, 1 have tran(cribed upon this paper 
air the observations (et down by the (aid Authour, which were 
made by thirteen AAronomers, wherein are noted the Polar alti
tude, and the altitudes o f the Aar in the meridian, a(well the 

. leAer under the Pole, as the greater and higher, and they are
the(e.
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Altitudcof the Pole 5 $
Altitude o f the Star 84.

3 7
And the(e are, according to 

the 6rA paper : but accor
ding to the (econd, the 
greateA i s --------------- - 27

Mf.
$ 3
00 the greateA. 
$7 the lea A.

45

Altitude o f the Pole 
Altitude o f the Star

w. /<M.
48 33

7 ^ 34
7<* 33 45
7^ 35 -
ao op 4 °
30 op 3°
30 op 30
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and SfK?er%y.

gr. w.
Altitude of the pole 
Altitude of the Star yp

3 3  3 3

H EJ 1 1 T.

gr. w.
Attitude of the pote $ t xg 
Attitude of the Star 7$) 0̂

CjMtfrgr/#?.
gr.

Altitude of the pole $2 34. 
Altitude of the Star 80 30 

80 37 
80 36 
24. 28 
2^ 20

^ 4  * 7

gr.
Attitude of the po!e .̂8 3 2  

Attitude of the Star 30 15

AigMr<?/yfM3*.

gr. w.
Attitude of the pote ^3 
Attitude of the Star 62 0

gr. w.
Altitude of the pole gp 30 
Altitude of the Aar 67 30 

n  30

' gr. #y. 
Altitude of the pole .̂p 3̂ . 
Altitude of the Aar yp 00 

aa 00

gr* ?%.
Altitude of the pole 18 
Altitude of the Aar ' yp 30 

23 02

gr. w.
Altitude of the pole 51 10 
Altitude of the Aar 79 20

3 2  /{.O

g'- **.
Attitude of the pote 
Attitude of the Rar yp 45
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Now to Ae my whole proceeding, we may begin from theA 
calculations, which arc four, omitted by the Author, perhaps be- 
caufcthey make againA him, in regard they place the Aar above 
the- mdon by many femidiameters o f the Earth. T he firAof 
which h this, computed upon the obfervattons o f the Landgrave of 

a ndTyc^ j ;  which are, even by'the Authors conceQion, 
two o f the moA exa& obArvers : and in this HrA, I will declare 
the order that I hold in the working; which (hall Arve for all the 
reA, in that they arc all made by the lame rule, not varying in any 
thing, fave in the quantity o f  the. givenrlfummes, that is, in the 
number o f the degrees o f the Poles altitude^ and of the new Stars 
elevation above the Horizon, the diAance of which from the cen
tre o f the Earth, in proportion to the Amidiameter o f the terre- 
Arial Globe is fought, touching which it nothing imports in this 
caA, to know how many miles that Amidiamcter conteineth; 
whereupon the refolving that, and the diAance o f places where 
the obArvationswere made, as this Author doth, is but time and 
labour loA $ nor do i know why he hath made the fame, and efpe- 
daily why at the ^ ft  {ic goech about to reduce the miles found,in* 
to femidiameters o f theTcrreArial Globe.

S i M p. Perhaps he doth this to Aide with fuch fmall meaAres, 
and w&A thdAfta^ioAg the diAance^ o f thejStai terminated to three 
or Auchichdsq^b^w^ tliatdo notQnderA^nd your rules ofArith- 
metick, are AupiRed in hearing your concluAons^ asfor.inAance, 
whilAweread;  ThereAre the new Star or Comet was diAant 
Aom the Earths centre three hundred Aventy and three thoufand 
eight hupdred and ieven miles and moreover two hundred and 
c^cye^AuyAhpufand ninety Avenths 3 7 ^ 8 0 7 ^  ^nd upontheie 
ppeciA^pun&uaIities,lwherein ybuta^enptice o f AcA fmall mar 
KH3, w.e:do conceive it to be impoflible, dint you, who in our cab 
culations keep an account o f an inch, can at the cloA deceive us & 
much as an hundred miles.

S A L v. This your reaAn and excuA would pafA for currant, 
i f  in a diAance o f thoufandsof miles, a yard over or under were 

and if ,the .Apportions that we take Ac 
true, }verc iq cprtain^as that they could afArc us o f producing an 
indubitable truth in the conclufion^ but here you Ae in the twelve 
workings o f the Author, the diAances o f the Star, which Aom 
them one may conclude to have been different Aom each other, 
(andchercArewideof the truth)'for many hundreds and thou
sands o f -miles ; now whilA that i am more than certain, that that 
which 1 Aek muA needs differ from the truth by hundreds of miles, 
to what purppA is A to be A  curious in our calculations, Ar Aar 
of miKingthe quantity o f an inch? But let us proceed, at laA, 
to the working, which I reAlvp in this manner. T yc^, as maybe

o/* I Aen
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Acn in that fame note obArved the Aar in the po!ar attitude o f ^  
degrees and $8 prh And the polar altitude of the 
was 5 r degrees and 18 7777. pr/. The altitude o f the Aar in the Me
ridian taken by Tyr/;<? was 27 degrees 45 7777. prn The L%77%f- 

faund its altitude 23 degrees 3 7777. pr7. The which altitude^ 
are theA noted here, as you Ae.

;
g r .  777. g r .  777.

Tjffhp Pole 5$ $ 3  % 27
.  ̂ L4#^gr. Pole $1 iS  ^ ^ 3  3

This done, AibAradf the leAe from the greater, and there remains 
theA diSerences here underneath.

gr. 777.
4 40  .
4 4"

ParalL 2

D I A L O G U E  I I I .

 ̂ Where the difference o f the poles altitudes 4  g r .^  wr. pr. 
is lefA than the difference o f the altitudes o f  the Star ^gr. 42 7777. 
pr. and therefore we have the difference o f  parallaxes , o gy. 2 w/. 
prA TheA things being found , 'take the Authours own figure 
([Frg. which the point Bis* the Aation o f the L#7idgr4<yf,
D  the Aation of Tycbp , C  the plkee o f the Aar , A the centre 
o f the Earth , A B E  the vertical linf$ o f the L ^ ^ g r^ w , A D R

Ang. B A D  
B D F

&D  C 1^4. 
B C D  o

Its chord 814.2 of thoA 
pws, \yActopf the Amid. 
A B is an 100000.

Sines 43657

z ^

58 44657 St43
8143

85314
370638
43657

341356

5 9  

3473 
57'

5
Of Tycho, and the angle B C D  the difference of Patallaxe:. And

' 3 4 9 4
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becaufe the angle B A D ,  conteined between the vertical lines, is 
equal to the difference of the Polar altitudes, it (hall be 4gr. 4.0#/. 
which I note here apart; and f Rndc the chord of it by the Table 
of Arches and Chords, and let it down ncer unto it, which is 814.2 
parts, of which thelemidiameter ABis  100000. Next, ! Unde 
the angle B D C with ea(c, for the half of the angle B A D ,  which 
is 2 gr. 20 ?%. added to a right angle, giveth the angleB D F <?2gr. 
20 to which adding the angle C D F ?  which is the diffance from 
the vertical point of the greateff altitude of the Star, which here is 
62 gr. 1$ #*. it giveth us the quantity of the angle B D C ,  
*54g'''*^*45"""* the which I let down together with its Sine, 
taken out of the Table, which is 4.2657, and under this I note 
the angle of the Parallax B C D  o gr. 2%?. with its Sine 58. 
And becaufe in the Triangle B C D ,  the fide D B  is to the fide 
B C  ; as the fine of the oppoRte angle B C D ,  to the fine of the 
oppofite angle B D C :  therefore, if the line B D were 58. B C 
would be 4.2657. And becaufe the Chord D Bis 814.2. of thole 
parts whereof the femidiameter B A  is 100000. and we feek to 
know how many of thofe parts is B C ; therefore we will fay, by 
the Golden Rule, if when B D is 58. B G is 4.2657* in cafe the 
faidDB were 8142. how much would B C  be? i multiply the 
fecondtermby the third, and .the produ&is 4̂.7̂  132^4.. which 
ought to be divided by the RrÂ  namely, by 58. and the quotient 
(hall be the number of the parts of the line B C, whereof the fe
midiameter A B is 100000. And to know how many femidiamc* 
ters B A, the laid line B C  doth contein? it will be neceffary anew 
to divide the faid quotient fo found by 100000. and we (hid! have 
the number of femidiameters conteined in B C. Now the num* 
ber 4̂.7̂  1^2^. divided by 58. giveth 5^88160*. as here yon 
may fee.  ̂ ' -

5^88160^
3 4 7 3 ^3 ^ 4  

"** $7*794'
$43

And this divided by 100000. the produA is 

ljooooo [$?)  88160.

But we may much abbreviate the operation, dividing the 6rA 
quotient found, that is, 34.73133%. by the produA of the m" t*' 
plication of the two numbers 58. and 100000. that is,

$?



DIALOGUE. III .

5 9
,, $8'ooooo t

5 7 '
5

And this way alfo there will come forth $ p ^ ^ ±

And fo many femidiameters are contained in the hne B C , to 
whichonebeing.added for the-line AB? we (hail have little leflc 
thandr. femidiameters for the two lines A B C ;  and therefore 
the right diAanCe from the centre A, to the Star C , (hall be more 
than 6o. femidiameters, and therefore it is fuperiour to the Moon, 
according to more than 27. femidiameters, and according
to CopcrM/ftay, more than 8. fuppofing that the diAance o f the 
Moon from the centre o f the Earth by his account is
what the Author maketh it, $3 femidiameters. With this fame 
working, 1 find by the obfervations o f Cgwergy and o f

that the Star was Atuate in that fame diAance, to wit, fome- 
what more than 60. femidiameters.. The A are the obfervations, 
and thefe following next after them the calculations.

Altitude o f 
the Pole

Differences o f the 3 
Polar Altitudes \

5 ^
3 9 30

gr. iw.
Altitude o f c  2^ 38 

the Star 30

s ^  ^
Difference o f Parallaxes

Differences e i2  $8 
of thealt.of*^i3 $/{.

'00, 0 .̂. ang.BCD.

gr. a?.
f  B A D  1 3  $/). and its chord or fubtenfe 33^.bd. 

Angles)B  D  C  i d !  ^p? \  3 °P 3 °
^ B C D  0 0  S m e s  ^  , , g

T/jc

3 3 ^.dd
^ i d  30^30 ' 33^dd

„ ^ 3 0 3 tp^.
.  ^ 7 3 9 3

5 9 DiAance B C  $p. and
j 6p̂ .8 S7333o aimoRdo. (emidiameters.

" 4 1
to

The
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The next working-is made upon two observations o f  Tjyc%7<?,and 
o f from which the Star is ca!cu!atcd to be diffant from
the Centre o f the Earth 4.78 Semidiameters and more.

Altitudes 
o f  the Pole.

$8
gp 30

Altitude ^ 8 4 0 0  
o f the Star. ^

Differences o f the ( 
Polar Altitudes. ^

^ ^ )D iffer.ofthc7 i ^ 3 o 
^  ^  ]A lt .b f t h e ^ i d ^ 8  

Dii^rence o f P arallax .!, 3 andang-BCD

f B ^ P .  id  a8 its chord 28640 
A ng!cs<B P C . 104 14 7  t  .6 9 3 0  

C P . o s  $8

$8 p6ygo 28640 
38640 ^

3877209
'  5 8 ' 5 8

 ̂ ' 7 7 2 4 1
?p ?8 6

'478
7" ^ - 1 - ^

58 37760 7 ^ 3 0 0  '
4$ 06

<6? '
r .r

Thefe workings following make the Star remote from the Cen^ 
tre, more than 3^8 Semidiameters.

«  . g '- '* -
Altitudes $4
o f  the Pole. 3 ? _ 3 P_ ofthe

gr.
Altitude ^77 ^6 

 ̂ /
M 34

4 7  3 0
13  3 6  
1 2 3 4

b g n w . , ,
B ^ P .  !3 .  24 its chor^ 31600 

AnglesBPC. ;o6 i6 7 .̂ S P5996
B C P .  . a  ^Sm es^  ^ ^ 8

o a

!!&;
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The Golden Rule.

$8----95996----- 21600
21600

5 7 5 9 7 6 °°
93996

*9 *9 9 3

$8)3073$ t *3600
3339

+2

From this other working the Aar is found to be diAant from the 
centre more than y t6 . femidiameters.

.g r . _gr. M . / r f .
Attitudes tL<znr(gr.  ̂1 rS ' Altitude  ̂ yp 30 00

of the Pole 2 ^J4 ;'?x<r/- 4 ^ 22 ] o f the Star i  yd 33 4^

f B A D  a 56 00 its Chord 2o
Angles < B D C  rot 48 007^. c 97844

/ B C D  o 00 re(Sm es) ^  ^

The Golden Rule.

7 ----97B45 ---- 3*30
$120

*936900

much above the Moon. And here I defire you to confider upon 
that particular, which even now I told you, namely, that in great

3 56 3  $6 !$
2 $6

o 00

gr. M. Jl-f.

7 i 3 0 0 9 ]6 ^ 4 0 0  

4
Thefe as you fee are five workings which place the Aar very
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diAances, the mutations, or if  you pleafe corredions, of a ve
ry Aw minutes, removeth the Aar a very; great way farther off̂  
As for example, in the hr A o f the A workings, where the calcu
lation made the Aar 60. femidiameters remote from the centre, 
with the ParaHaxof a. minuter  ̂ he that would maintain that it 
was in the Firmament, is to correCt in the observations but onely 
two minutes, nayleAe, for then the  ̂Parallax cealeth, orbe- 
commeth fo fm all, that it removeth the Aar to an immenA di
Aance , which by all is received to be the Firmament. In the Se
cond indagation, or working, the corre&ion of lefA than 4. w.

d^th the fame. In the third, and fourth, like as in the ArA, 
two minutes onely mount the Aar even above the Firmament. 
In the laA preceding, a quarter o f a minute, that is Aconds, 
gives us the lame. But it doth not lo occur in the fublunary alti
tudes ; for i f  you fancy to your Alf what diAancc you mo# 
likb , ahd go about to corre& the workings made by the An* 
thour , and ad)uA them fo as that they allanlwer in the fame 
determinate diAance, you will And how much greater corre&i' 
dhs they do require.

S AGR.  It cannot but help us in out fuller underAanding of 
fhingsy fo fee fome Examples o f this which you (peak of.

S A ^ v. D o you aflign any whatfoever determinate Atblunaf/ 
diAance at plea Are in which to conAitute the Aar, for with final! 
ado we may aflertain our felves whether corrc&ions like to thefe? 
which we fee do fufHce to reduce it amongA the Axed Aars, will 
reduce it to the place by you afHgned.

S A G R. T o take a diAance that may favour the Authour , we 
will fuppoA it to be that which is the greatcA o f all thofc found 
by him in his r 2 workings; fbr whilA it is in controverAe be
tween him and AAronomers, and that they afHrm the Aar to 
have been Atperiour to the M oon, and he that it was inferipur? 
veryAnallfpace that he provethit to have been lower, giveth 
him the vi&ory.

S A L v. Let us tiifrefore takd the feventh working wrought 
upon the observations o f and HggffMar, by
which the Authour found the Aar to have been diAant from the 
centre 32. femidiameters, which Ctuation is moA favourable to 
his purpofe ; and to give him all advantages, let us m oreo^ 
place it in the diAance moA disfavouring the which
is to Atuatc it above the Firmament. That therefore being R*P* 
poAdJet us feck in the next place what corrections it would be ne* 
ceCary to apply to his other t t workings. And let us begin at the 
SrA calculated upon theobfervations o f fbMMx.eh%F and 
in which the Authour Andeth the diAance from the centre about 
3 * femidiameters with the Parallax o f ^gr. 4.2 ?%. 30./ef.
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us Ae whether by withdrawing it 20. minutes onely, it will rife 
to the height of 33. Amidiamcters: Sec the (hort and true opera
tion. Multiply the line of the angle B D C ,  by the line of the

D I A L O G U E  Hi. 37^

4 '- g'- 77?.

Pole 4 8 3 3 — — * . 76 34 50
Pole A 3 0 % 6 3 0 0 0 0

p 53 14 34 3 0

9 33 0 0

Parallax 4. 43 3 0

g'- *77?. / " -
ChordB A D 9 53 0 0 7 3 0 0

!B D C to 8 3 t 3 0 Sine 9 4 9 ' °
B C D O 30 0 0 Sine $83

P4 P*°
: y2oo

'' t 8983000 
- <$6437 

9 4 P'

38
$ 8 3  ) 1 6 3 3 4 .  [ $ 3 0 0 0  

4688

i

chord B D , and divide the produ& 3 the five laA hgures being cut 
off by the line of the Parallax , and the quotient will be 38. A- 

.midiameters, and an half, fo that though you make a corre&ion 
of ^gr. 33 777/7?. 30 /cr. taken&om^gr. 43 MM%. 30 /ec. it Ihall 
î ot elevate the Aar to the altitude of 32. Amidiameters, which 
corre&ion for his underAanding it, is of 3(i3. minutes,
andanhalfl

In the Acond operation made upon the obArvations of
and with the Parallax of o gr. 877????. 30/!?̂ .

the Aar is found in the height of 3$. Amidiameters or therea
bouts, as may be Aen in the fubAquent working.

B D  Chord 6 :6 6
B D C  ?  e- c P7 P8 7
B C D  b 2  ^ 4 7

M ui 3 P7 p8 y
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P7 ? S 7

^87^32
^8 yp 3 3

9 7 ^ 7
5 8 7 P 2 2 ____

^ 4
347!6041)87842

And bringing back the ParaHax o gr. 8 %f. 30/ee. to 7^. 
7 whole fine is 204, the Aar eievateth to 30 femidiametersor 
thereabouts  ̂ therefore the corre&ionofogr. r wf. 30 /ec. doth 
not fufHce.

ing m d̂e upon the observations of and Tyr%?o, which
rendereth the Aar about np femidiameters high , with the Pa
raHax of toa#.prr. The ufual angles and their fines, and chord 
found by the Authour, are thefe next following; and they re
move the Aar (as alfo in the Authours working) ip  femidia* 
meters from the centre of the Earth. It is neceflary therefore for 
the railing of i t , to diminilh the ParaHax according to the Ruk 
which he Hkewife obferveth in the ninth working. Let us there* 
fore fuppole the ParaHax to be6^r. whofeCneisiy^^ an̂  
the diviHon being made , there is found Hkewife lefle than 3* 
temidiameters for the Aars diAance. And therefore the correRi'

1103
n

20
204)6041[S7342 

ip6$



&!AtOGUEj I I I ;

* 3 s $ 4
^ . 0 8 8 6

7 P $ 3 4  
10^033 /   ̂ ^

1 0 0 0 3 3

$ 3 0 1 6

18 . 30
ap t l ^ t p l o ^ o ^ ]  t 7 $ j $ 4 tp  

3 $ 0  IO
l8 l

Let us come to the fourth working , and the reA with the fame 
rule, and with the chords and Ones found out by the Authour 
himlelf; in this the Parallax is 14 w- priw. and the height found 
Idle than t o Amidiameters, and diminishing the Parallax from 

to 4 wz". yet neverthelefle you Ae that the Aar doth not 
elevate full 3! Amidiameters. Therefore ro Mix. in n̂ . wf/r. doth 
not fufHce-

( B A D  Chord 814a 
Angles <B D C  Sine 4333$

GB C D  Sine 407

4 3 3 3 5
814a

8^470
* 7 3 p4 °
43335

34^880

30
r 16)3^30 [19370

4

In the fifth operation of the Authour we have the fines and the 
chord as you fee, audthe Parallax is ogr. 4a w. 30/ec. which 
renderethlthc height of the Aar about 4 femidiameters, andcor- 
reRingthe Parallax , with reducing it from ogr. 43 w. ^o /ec. 
to o gr. s w. onely, '  doth not fufHce to raife it to fo much as 38 fe
midiameters , the correRion therefore of o gr. 3 7 w. 30 is 
too little.

( B A D  Chord 4034
Angles <B D  C  Sine 97998

( B C D  *336
^  P7 ? ? S

Z 77
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* 4 5 { 3933) 33?33
to$8

3

In the fixth operation the chord, the lines and Parallax are as 
followeth, and the Aar is found to be about 4. femidiameters; let 
us fee whether it wifi be reduced, abating the Parallax from 8 «?- 
to 1 w. oncly ; Here is the operation , and the Aar railed but to 
37. femidiameters or thereabout; therefore the corre&ion of 7 f*- 
in 8 w. doth not fuAice.

B D  Chord tpao
B D C  Sine 40348
B C D 8 gr. Sine 333

40348
tp 3 o

804960
363333
4 0 3 4 8  

3 6  *'
39]773[76160 

rp8 
t

!n the eighth operation the chord, the Anes, and the Parallax, 
as you lee, are thefe.enfuing , and hence the Authotir calculates 
the height of the Aar to be t . femidiameter and an half, with the 
Paraljax o f 43. which reduced to r w/t. yet notwithAand- 
ing giveth the Aar lelfe remote than 34. lemidiameters, the corre- 
Aion therefore of 43. w/v. is not enough.

B O  Chord 1804.
B D C Sine 3 ^ 4 3
B C D  Sine ap

36643
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'46573
3 ? 3 ' 4 4
36643

III.

2 3

3 p ] 66r ] 03972
83
a

Let us now fee the ninth. Here is the chord , the fines and 
the ParaHax which is t $ From whence the Authour calcu
lates the difiance o f the fiar from the fuperhcies o f  the Earth 
to be lefle than a *  (even and fortieth part o f a femidiameter, -Here the u- 
but this is an errour in the calcultaion, for it cometh forth truly, t'"cvaHoniscrta- 
3s we fhati fee here below, more than a fifth : See here the quo- 
tienr is which is more than one fifth. '

B D  Chord
B D  C  Sine
B C D  Sine

332
39046

4 3 6

39046
333

78093
117138
7 S 0 p 2

4 3 ^ 9 0  [$8672

That which the Authour prefently after fubjoyns in way o f 
amending the obfcrvations, thati^, that it (uHIceth not to re
duce the difference o f ParaHax, neither to a minute, nor yet 
to the eighth part o f a minute is true. But I fay , that neither 
will the tenth part o f a minute reduce the height o f the Aar td 
32.iemidiameters ; for the Hue o f the tenth part o f a minute, 
that is o f Ax ieconds,is 3 ; by which if we according to our Rule 
fhould divide $ 0 .  or we may lay ,  if we (hould divide ^ 0 3 8 6 7 2 .  

by 3 0 0 0 0 0 .  the quotient wiH be 3 0 7 ^ 1 ? ,  that is little more 
than 30. femidiameters and an half

The tenth giveth the altitude of the Aar one Afth of a femi- 
diameter, with theleangles, fines, and Parallax, that is,

3<^
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30 which 1 lee that being reduced from 4. gr. 30 MM%. to 3  ^ *  
yet neverthclcAc it elevates not the Aar to 3p. (emidiameters.
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B D  Chord 174.6
B D C Sine , P3050
BCD4.gr .  30 Sine 784.6

P3050
^7 4 ^  ,  r

553300
36830

6 4 4 3 $
p3 0 5

^ 7
5 8 j r6 o y ) tp3oo 

441
4

The eleventh rendereth the Aar to the Authour remote about 
13. femidiameters, with the Parallax of 55.?#;%. letus&e, r̂  
ducing it to 3 0  ?#/#. ^whether it will exalt the Aar: See here the 
calculation elevates it to little leflethan 33. femidiameters, the 
correRion therefore is little leAe than 35. #?/%. in 55.

B D Chord *^748
B D C  Sine p 6 t6 6
B C D  ogr. 55 w. Sine rgoo

p6 r6 g
*9748

632328
38466^

673163
8^5494
96166

33
5 8 3 ) [ $ 6 1 6 8  

* 5 3 6  

5 6

The twelfth with the Parallax of r. gr. 36. wr#. maketh the 
Aar leffe high than 6. femidiameters, reducing the Parallax to 
3 o it carrieth the Aar to lefle than 30. femidiameters di- 
Aance, therefore the correRion of 1 gr. r6. fufBceth not.

BD
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B O Chord '7 3 5 8
B D C Sine 9 6 *5 3
B C D  t gr. 36 M*. Sine 3 793

17358
9 6 1 5 0

862$00

' 7 3 5 8  
t ° 3 5 4 8  

* 5 5 3 3 3

5 8 3

38
16593

4 ? 5 7
39

56700

T ^ d r e t^ f C c r r e S w i- f  o /  t%"
0/" HK?r4.;"g.f c f  y^«^cr, t<!

32

gr. ?K. ^ec.

05. 3 3  30 . 
00 ô . 00 . 
OO tO 00. 
00 37 00. 
00 07 00 .
OO ^2 OO . 
OO [^ 5 0  
o  ̂ 28 00. 
Oo 35 00 
ot t6 00

t 3 t 6

t _ 540

} 765

gr. 7%. /!?%.

— in o .̂ ^2 go
— in 00 io  00
- i n  00 00
— in 00 ^2 go 
^  in 00 18 00

in 00 ^g 00
— in 00 i $ 00
— in o^. 00
— in 00 5 $ 00
— in ot 36 00

.̂rom hence we fee, that to reduce the Star to 33. Semidiame- 
^tsirr altitude, it is re^uifite from the fum of the Parallaxes 836. 
'°6*btra&756. and to reduce' them to 80. nor yet doth that 

ôrreQion fntiicc.
' N  n Here



Here we (eealfo, (as t have noted even now) that (hould the 
Authour content to aQign the diRancc of 32. Semidiameters for 
the true height of the Star, the correRion of thole his i o. workings? I 
(1 (ay 1 o. becauie the iecond being very high, is reduced to the ; 
height of 32. Semidiameters, with 2. minutes correRion) 30 make ; 
them ah to reRorc the (aid Star to that diRance,would require fuch 
a reduRion of Parallaxes? that amongA the who!e number of (ub j 
RraRions they (hou!d make more than 7^6 whereas in the
5. calculated by me, which do place the Star above the Moon, to 
correR them in fuch fort, as to conAitute it in the Firmament, 
the corrcRion onely of i o. minutes, and one fourth fuAiceth.

Now adde to thc(c, other ^.workings, that place the Star pre
cisely in the Firmament, without need of any correRion at all? 
and we (hall have ten workings or indagations that -agree to place 
it in the Firmament, with the correRion onely of of them (as 
hath been feen) but 10. ?%. and 1 $ Whereas for the correRi
on of thofe 10. of the Authour, to reduce them to the altitude of 
32. femidiameters, there will need the emendations of mi
nutes in 836. that is, there muR from the fumme 8^6 be lubAra* 
Red 7^6. if  youwould have the Star elevated to the altitude of 
32. femidiameters, and yet that correRion doth not fully ferve.

The workings that immediately without any correRion free the 
Star from Parallaxes, and therefore place it in the Firmament? 
and that alfo in the remoteR parts of it, and in a word, as high 
as the Pole it feU are thefe noted here.

< * ** gr. w. ^r. w.

* o 30 o 30

G. G  A L I L JE U S ;

gr.

^P .!ar

w.
18
22

2 56

g'* ^

j Ahit. of the Star ^  

2

gr. w.

^  [ A )tk .o fth e S ta r {^
OO

7 ? j i .  
4  4^4 4
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f ' ^ Pokraltit. I Alttt. of the StAr

4 ^ 4 ^

O f the remaining combinations that might be made of the Ob
servations o f all theSe ARronomers, thoSe that make the Stars Sub
lime to an infinite diRance, are many in number, namely, about 
go. more than thoSe who give the Star, by calculation, to be be
low the Moon ? and becauie (as it was agreed npon between us) it 
is to be believed that the Obiervators have erred rather little than 
much, itisatnarufeR thing that the corre&ions to be applied to 
the Obfervaations, which make the Rar o f an indnite altitude, to 
reduceitlower, do Sooner, and with leRer amendment place it in 
the F irm ^^^^  than beneath the M oon; So that all theSe applaujl 
the opinion o f thoSc who put it amongR the fixed Stars. You may 
adde, that the corre&ions required for thoSe emendations, ate 
much leSler than thoSe, by which the^Scar from an unlikely proxi
mity may be removed to the height more favourable for this Au- 
thour, as by the foregoing examples hath been Seen; amongR 
which impoflible proximities, there are three that feem to remove 
the Star from the Earths centre,,a leRe diRance than one Semidi- 
ameter, making it, as it were, to turn round under ground, and 
theSe are thofe combinations, wherein the Polar altitude of one 
of the ObServators being greater than the Polar altitude o f the 
other, the elevation qf the Star taken by the,firR,is leSler than the 
elation o f the Star taken by the latter.

The 6rR o f theSe is this o f * the with Gf
where the Polar altitude o f the 51 gf* 18 ^
greater than the Polar altitude of which is $ogr.
But the altitude o f the Star of the 7^gf. go^ j/i.
is leRcr than that o f the Star, o f Gfp?w4 7P gf. wf/?.



384 G. G  A H  L 7E U S , %?tf
The other two are thcfc below.

Altit. o f the §tar

'Polar Altitude ^^^Abit. o fth eS tar^ ^
7 ? 4 5

From what I have hitherto demonRratcd, you may gucRc how 
muCh this firR way o f finding out the diRanee o f the Star, and 
proving it fublunary introduced by the Authour, maketh again# 
himfelf, and how much more probably and clearly the diRancc 
thereof is ColleRcd to have been amongR the more remote fixed 
Stans. ' - * * ''

S r Mf\ A s to thi  ̂particulars I think that the inefBcacy of the 
AlKhors-demohAfations very plainly diAovered^But I fee thata!l 
this waPcbmpHfM iiHbutra few leaves o f his Book, and it may he, 
that foiii^ other b^Ns^Argumdnts are more conclufivethen the# 
RrR. . .
' S ^^TLathen they rhuR^e^dsbe leRe valid, if  we will take 

thofe tha^ilead the way for a proof o f the re ft: For (as it is clear) 
the> utf§BrtAmty and in&OncloR^cnefle o f thofe, is manifeRly ob- 
fervedQ^ d^ti^e tt M ffrolh the^ertoiifs hommitted mthe inRru- 
fnenta^dbfbfvatioOs^ ^upon which tht Tolar Altitude/ and height 
0&%h6 3^ r  Was thought to have hd^n juftly taken /  allin effed 
h^avingidafHy errMS^Ahdydt to hhdthe" Altitude of the Pole A* 
RronbS^rs h^ve had Ages o f  tMie to apply themfelves to it, at their 
l^a i^^r^n d  thb Meridian Altitudes o f the $tat are eafierto he 
obierv^d^ a[s behfg rbb^^nASdate, and yielding the Oblervator 
fbmetitiletO coiMnfuh the lamd,liV regatd they change not fenfib!^ 
ih a CiortTitne^asth^^ do thair are Iremote from the Meridian. And 
if  thrsbe^y^fs it i^it^oft certain^ what credit fhall we give to Caleb" 
lati0 ns^fottnded^0 h<3 bfdrvations more tidtnerous, mbrcdiHicuk 
to be wrought, more momentary in variation, and w^ may add, 
with Igftrnments more incommodious anderronepn^? Upon a 
flight perpia! o f  t^cjtnRiing. demonRrations, I fee that the Com
putations are made-upon Altitudes o f the Star taken in different 
VerticalCirtles,which are called by theArabick name,/%x,//''Kfh.f^i 
whichTobifervations moveable inRruments are made ufe of̂  not on
ly in the VerticafCircles, but in the Horizon a!fo,at the fame time; 
infonuich that it is requisite in̂  the,fame moment that the altitude 
is taketL, to have bbfey^hd,in t^eHorizoh, the diRance o f the Vir-



tical point in which the Star i s , from the Meridian ; Moreover, 
after a conliderablc interval o f tim e, the operation muff be re
peated, and exa& account kept o f the time that paded, truRing 
eidrer to Dials,or to other observations o f the Stars. Such an 
of Observations doth he fet before you , comparing them with 
fuch another made by another obferver in another place with a- 
nother different inArument, and at another time ; and from this 
the Authour Seeks to collcA what would have been,the Elevations 
o f the Star, and Horizontal Latitudes happened in the time and 
hour o f the other ArA observations,and upon fuch a coxquation he 
in the end grounds his account.Now I refer it to you, what credit 
is to be given to that which is deduced from fuch like workings 
Moreover ,1 doubt not in the leaA, but that if any one would tor* 
ture himfclf with fuch tedious computations, he would find, as in 
thbfe aforegoing, that there were more that would favour the ad- 
verfe party,than the Authour : But t think it not worth the while 
to take fo much pains in a thing,which, is not,amongR thofe prima
ry ones,by us underAood.
I < S A G R. I am o f your Opinion in this particular : But this buA- 
nede being environed with fo many intricacies, uncertainties,and 
errours,qpon what confidence have fo many AAronomers poAtive- 
ly pronounced the new Star to have been fb high ?

S A t Upon two forts o f observations moA plain, moA eaAc, 
and moA certain^one only of which is more thad fufHcientto adure 
u s, thatiPw^as feituateiri the Firmament o f  at leaA by a great 
diAance fuperiour to th& Moon. One o f which is taken from the 
equality, or little differing [in^uality  o f ica diAances from the 
Foie, afwqllwhilft m wasm the lowed part o f the Meridian, as 
when it Was ih the uppermoft : j^The other isdts having perpetual
ly kept the fame diftaAcb& from certain o f the Axed Stars;ad;acent 
tb it, and particularb^from the eleventh of no more
teaiotei&bM ic than one degree a^id.an h a lf; from which two par4 
titulars is undoubtedly inferred,either the abiblute want of Paral
lax , or fuch a fmalnefle thereof, ̂  thaLit doth radure * us with very 
expeditious Calculations o f its great diftanbe from the E^rth.
-t S A But thefe things, we^e they not known to this Author? 
andif he faw them, what doth he fay untothedi ?  ̂ 1
R ^Wearewont t o f a y / o f  one that having mo^eply that
is^blc to cover his fault, .produedth frivolous cxeufes, cerf^d/

de/ f/A?; {jHe drives to take hold o f the Cords of 
'R^avenpj'jbut this^Atlthour runs,not to the Cords, but to the Spi
ders Web ofH eaven^as you (hall plainly fe^in.our examination 
o f thefe w o  -particulars even how hinted. And ArA, that which 
AieWeth us thcPolaLdiAances of the Obfervatorsonebyonc, t 
hsiVe'hotedi down in thefe brief Calculations^ For^lfhHunder-

Aand-

D I A L O G U E  I I I .
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Randing of which, IoughtRrRtoadvertifeyou, that when ever 
the new Star, or other Phenomenon is near to the earth, turning 
with a Diurnal motion about the Pole, it will feem to be farther 
off from the faid Pole, whil A it is in the lower part o f the Meridi
an, then whilA it is above, as in this Figure ^

may be feen. In which the point T . denotes the cen
tre o f the Earth ; O. the place o f the Obfervator; the Arch VPC 
the Firmament; P. the Pole. Thef%;f#<Mwe%p77, 
moving along the Circle F S. is feen one while under the Pole by 
the Ray O F C . and another while above, according to the Ray 
O S D .  fb that the places feen in the Firmament arc D . and Cbut 
the true places in refpeRof the Centre T , arc B, and A, equidi- 
Aant from the Pole. Where it is manifeR that the apparent place 
o f the M<7% S,that is the point D , is nearer to the Pole than
the other apparent place C , feen along the Line or Ray O F C, 
which is the ArA thing to be noted. In the iecond place you mnA 
note that the exces of the apparent inferiour diAance from thePok? 
over and above the apparent fuperiour diAance from the faid Pole? 
is greater than the Inferiour Parallax o f the that i$! 1
fay? that thecxcedeof the Arch C  P, (the. apparent inferior di
Aance) over and above the Arch P D , ( the apparent fuperiordb 
Ranee) is greater then the Arch C  A , (th^t is the inferiour Par** 
lax.) ^Whichiseafily proved ; for the Arch C  P. motecxceedcth 
P D , then P B ; P B, being bigger than, P D , but P B. is equal t" 
P A, and theexcefle of C  P, above P A, is the arch, C  A, there* 
fore theexccfTe of the arch C P  above the arch P D ,  is great
er than the arch C A , which is the parallax o f the Phenomenon 
placed in F , which was to be demonArated. And to give all ad
vantages to the Author, let us fuppofc that the parallax o f the R^ 
in F , is the whole excede o f the arch C  P (that is o f the inferior 
diAance from the pole )  above the arch .P D  (the, inferiour di* 
Ranee.) I proceed in the next place to examine that which ^  
obfervations o f  alLAAronomers cited tby the Authour giveth u  ̂
among A which , there is not one that maketh not againit him(e!̂  
and hispurpofe. And let us begin with thefeof wĥ
Rndeththe Aars diAance Aom the pole,when it was Atperiour,to 
28 gr. to  /*?. and the inferiour to be: 2§gr,! ^ o ^ . fa  that thee^r 
cefle is o gr. 20 which let us'take (in  favour o f the. Author) as
if  it all were the parallax o f the Aar in F , that is the angle T  F'O. 
Then the diAance Aom the %r?fx [or Zenith j  that as the arch 
C V ,  isd /g r .  20 77f. Thefe two things being found^ prolong the
line C O ,  and from it let All the perpendicular T  1., and let us 
conRdcrthe triangle T  o l  /  o f which the angle, I is <right angle, 
and the angle I O T,know n, .as being vertical to the angle V O.C? 
the diAance of the Aar Aom the% rff x, Moreover in the triangle

T I f ,
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T f F , which is aito rectangular  ̂ there is known the angle F, ta
ken by the parallax. Then note in feme place apart the two an
gles I O T  ami i F T , and o f them take the Ancs, which are 
here fet down to them , as you fecn. Andbecaufe in the triangle 
1 O T , the Ane T  I is 93376. o f thole parts, whereof the whole 
line TO  is 100000; and moreover in the triangle I F T,the Ane T  I 
is 582. of thole parts, whereof the whole line T  F is 100000, to 

j find how many T F  is o f thofc parts, whereof T  O is 100000; 
we will fay by the Rule o f three: I f  T  I be 583. T  F  is an 
r00000. but if T  I were 93376. how much would T  F be. 
Let us multiply 93376. by 100000. and the product will be 
9337600000. and this muA be divided by $83. and the quotient 
will be 15854983. and fb many fhall there be in T .F  o f thofe 
parts, of which there are in T O  an 100000. So that i f  it were 
required to know how many lines T  O, are in T  F ? we would 
divide 15854983 by 100000. and there will come forth 158. and 
very near an h a lf; and fb many diameters fhall be the diRance 
of the Aar F , from the centre T  , and to abreviate the opera
tion , we feeing, that the produR o f the multiplication of 92 2 76. 
by 1 00000 ,  ought to be divided fir A by 583 , and then the q u o 

tient o f chat diviAon by 100000. we may without multiplying 
92376. by 100000. and with one onely diviAon o f the Anc 

! 93376. by the Ane582. foon obtain the fame folution, as may
I be feen there below ; where 93376. divided by 583. giveth us the 

faid 1587,  or thereabouts. Let us bear in mind therefore, that 
the onely diviAon of the Ane T I , as the Ane o f the angle T  O I 
by the Ane T I , as the Ane o f the angle f  F T , giveth us the di- 
Aance fought T  F , in fb many diameters T  O.

T I  T F  T I  T  F
583 IOOOO 93376 o

15854983
$8a  ̂9337600000

3407003746
49397867

3 3 5 4 * 4

100000j * )^4983

* 5 8

^8 3 ) ? 3 3 7 ^
34^70

4 ^ 3

3 Sec
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See next that which the observations of givethus^in

which the inferiour diAance from the Pole is 28 gr. 21 and the
fuperiour 38 gr. 2 the diderencc ogr .  i p  v/. and the diAance 
from the vertical pointed gr. 27 3̂?. from which particulars is ga
thered the Aars diAance from the centre almoit r66 femedia- 
meters.

G. ( j ALtL/ EUS,

A 1 5 * A C  Angies

g''-
66

$ 5 3

- 7 <
o Ip(

1654
91673
3 ^ 3 ? 7

4

Sines

Here take what %f&<7 his observation holdcth forth to u s, in
terpreted with greateft favour to the adverfary ; to wit? theinfeti* 
our diftance from the pole is 28gr. 1  ̂ and the fuperiour 38%'. 
3 omitting the difference which is ogr. r 1 as if  all were one 
Parallax? the diftance from the vertical point 63 gr. 15 Behold 
here below the operation , and the diftance o f the Aar fromthc 
centre found to be 9 7 6 ^  femidiameters.

Angles? I A C
H E C

62
U S  2 330

7 L

3 7 6 r:
^3 0 ) 8 8 ^ 0 0

The obfervation o f RfiHhch&ar, which is the next en(uing,g'"' 
eth us the diAance of the Star from the Centre ypg. Semidi *̂ 
meters.

g'-

Angies
I A C  66 
I E C  o

w.

Sines
4^ ^ n o

7 ?  3 ^
t r 6 ] $3026 
' to888

ProH*
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From the following observation o f the L<*#6(gr4%'f, the diRance
of the Star from the Centre is made to be 1 057 , Semidiameters.

Two o f the moR favourable observations for the Authour be
ing taken from the diRance o f the Star Rom the Cen
tre is found to be 3 ^ 3  Semidiameters.

fore rendreth the new Star amongR the higheR o f the fixed. That 
o f HciMXte/fMF makes it infinitely remote, but with the correRion 
of an half win. placeth it amongR the fixed Stars. And the
fame is colleRed from with the correRion o f 12. wz77.pr/w.
The other ARronomers have not given us the diRance above and 
below the Pole, io that nothing can be concluded from them. By 
this time you fee,that all the obfervations o f all thefe men confpire 
againR the Author, in placing the Star in t6e Heavenly and high- 
cR Regions.

S A G R. But what defence hath he for himfelfagainR fo manifeR 
contradiRions ?

S A L v. He betakes himfelf to one of thofe weak threads which 
I fpeakof;faying that thcP^r^C^xej- come to be lefiened by means 
of the refraRions, which opperating contrarily fublimate the

whereas the abafe it. Now of what little
Read this lamentable refuge is,)udgc by this,that in cafe that effeRof 
the refraRions were of fuch an efhcacy, as that which not long time 
ftnee fomc ARronomers have introduced, the moR that they could 
Work touching the elevating a FhifMoyMeMOM above the Horizon
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more than truth, when it is before hand 23. or 24. Degrees high, 
Would be th^ Aliening its jPgr^Z/jx about minutes, the which 
abatement is too fmall to pu!i down the Star below the Moon, and 
in tomb cafes is leffe than the advantage given him by us in admit
ting that the cxccAe of the inferiour diAance from the Pole above 
the Superiour,is ali f  the which advantage is far more dear
and palpable than the eAeR of RefraRon, o f the greatnefie of 
which i Rand in doubt, and not without reafon. But befides, 1 
demand of the Author, whether he thinks that thofe ARronomers, 
o f whofe obfervations he maketh u A, had knowledge o f thefe eR 
ARs of RefraRions, and confidered the fame, or no ; if they did 
know and confider them, it is teafonable to think that the,kept ac
count o f them in aligning the true Elevation of the Star, making 
in thofe degrees o f Altitude dilcovercd with the InAruments, M  
abatements as were convenient on'the account of the alterations 
made by the RefraRions $ infomuch that the diAances by them de* 
livered, were in the end thofe correRed and exaR, and not the ap
parent andfalA ones. Butfif he think that thofe Authors made 
no redeRion upoh the Aid RbfraAions, it muR be confeAed, that 
they had in like manner erred in determining all thofe things which 
cannot be pcrfeRly adjuRed without allowance for the Refra&i* 
o n s; amongA which thingsone is the preciA inveAigation of the 
Polar Altitudes, which are commonly taken from the twoMeridi* 
an Altitudes o f (bmc o f the fixed Stars that are conAantly vifibk, 
which Altitudes will come to be altered by ReRaRion in the faRic 
manner, juR  as thofe o f the new Star*; fo that the Polar Altitude 
that is deduced from them, will prove to be defeRive and to par 
t A c  o f the A lf fame want which this Author agigns to the Aid' 
tudes aAribed to the new Star , to wit, both that and thefe wit!

With equal faHhood placed higher than really they are. But any 
Tuch errour, as iar as concerns our preAnt bufineRe, doth no ptc- 
judee at all : jFor we not needing to know any more, but onclf 
the difference betwetp the two diAances o f the new Star fromt^ 
^ole at Rich time as it was inAriour and Aperiour,it is evident that 
Rich diAances would be the fame, taking the alteration o f ReRa* 
Hion commonly for the Star and for the Pole, or for them when 
commonly amended. The Authors Argument would indeed have 
had fomc Arength, though very Anal!, if  he had aRiired us that ) 
the Altitude o f the Pole had been once preciAly aligned, and cor- 
reRbd Rom the errour depending on refraRion, from which r  
gain the ARronomers had not kept them Alves in a (Agoing the al
titudes o f the new Star; but he hath not aAertained us of that? 
norperhaps'could he have done, nor haply, (and this is morrpro- 
bable) was that caution wanting in the ObArvators.

S A G R. This argument is in my judgment AfHciently anAvtf*
ed;
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ed ; therefore tell me how hedif-ingageth himfelf in the next jplace 
from that particular o f the Stars having conAantly kept the fame 
diAance from the fixed Stars circumjacent to it.

S A L v. He betakes himfelf, in like manner, to two threads, yet 
more unable to uphold him than the former: one o f  which is like- 
wife faAencd to refra&ion, but lo much lefs firmly, in that he 
faith, that refraRion operating upon the new Star, and fublimating 
it higher than its true lituation, maketh the feeming diAances un- 
tain to be diftinguifhed from the true, when compared to the cir- 
cumpofed fixed Stars that environ it. Nor can I fufHciently ad
mire how he can diflemble his knowing how that the fame refra- 
Aion will work alike upon the new Star, as upon the antient one 
its neighbour, elevating both equally, fo as that fuch a like acci
dent altereth not the (pace betwixt them. His other fubterfuge is 
yet more unhappy, and carryeth with it much o f ridiculous, it be
ing founded upon the errour that may arife in the inArumen talo- 
peration it fe lf ; whilA that the Obfervator not being able to 
conAitute the centre o f the eyes pupil in the centre o f  the Sex
tant (an InArumentimploycd in obferving the diAance between 
two Stars) but holding it elevated above that centre, as much as 
the faid pupil is diAant from I know not what bone o f  the cheek, 
againA which the end o f the InArument reAeth, there is formed 
in the eye an angle more acute than that which is made by the fides 
of the InArument; which angle o f rayes differeth alfo from it 
felf, at fuch time as a man looketh upon Stars, not much elevated 
above the Horizon, and the fame being aRerwards placed at a 
great height; that angle, faith he, is made different, while the In
Arument goeth amending, the head Aanding A ill: but if  in moun
ting the InArument, the neck fhould bend backwards, and the 
head go riling, together with the InArument, the angle would then 
continue the fame. So that the Authours anfwer Aippofeth that 
the Obfervators in ufing the InArument have not raifed the head, 
as they ought to have done ; a thing which hath nothing o f likeli
hood in it. But granting that fb it had been, I leave you to judge 
what difference canbe between two acute angles of two equicru- 
ral triangles, the fides o f one of which triangles are each four 

Brdfptf [?.e. about three Englifh yards] and thofc o f  the 
other, four braces within the quantity of the diameter o f a P ea; 
for the differences cannot be absolutely greater between the length 
o f the two vifive rayes, whilA the line is drawn perpendicularly 
from the centre o f the pupil, upon the plain of the Rule o f the 
Sextant (which line is no bigger than the breath o f the thumb) 
and the length o f the fame rayes, whilA elevating the Sextant, 
without railing the head together with it, that fame line no longer 
^lleth perpendicularly upon the faid plane, but inclineth, making

O o  2 the
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angle towards the circumference Idmcthing acute. But wholly 
to free this Authour from thele unhappy lies, let him know? (in re
gard it appears that he is not very skilful in the ule o f AAronomi- 
call InAruments) that in the Udes o f the Sextant or Quadrant 

rr3g.iirdi. there arc placed two * Sights, one in the centre, and the other at 
the other at the dppolite end, which arc railed an inch or more a- 
bovc the plane of the Rule  ̂ and through the tops o f thole lights 
the ray o f the eye is made to palle, which e^elikewilc is held an 
hands breadth or two? or it may be more, f*om the InArument; A 
that neither the pupil, nor any bone of the cheek, nor o f the whole 
body touchethor Aayethit lelf upon the InArument, nor much 
leRe ia the InArument upheld or mounted in the armes, efpecially 
if  itbe  one ofthole great ones, as is ulual, which weighing tens? 
hundreds, and alfo thoulands o f pounds, arc placed upon very 
Arong feet or frames : lo that the whole objection vaniHieth* 
Thefe are the lubterfuges o f this Authour,which, though they were 
all o f Reel, would not fecure him the hundredth part o f a minute? 
and with thele he conceits to make us believe, that he hath co%* 
penfated that difference, which importeth more than an hundred 
minutes; 1 mean, that o f  the not obferving a notable diRetence 
in the distances between one o f the Axed Aars, and the new Aar in 
in any o f their circulations; which, had it been neer to the Moon, 
it ought to have been very ^onfpicuous to the meer Rght, without 
pny InArument, elpccially comparing it with the eleventh of

its'ncsghbour, within i gr. go ??;. which ought to have va* 
ried Aom it more than two diameters o f the moon, as the more 
intelligent AAronomers.of thole times do well note.

S A G R. Methinks 1 fee th^t unfortunate Husbandman, who af 
ter a}! his expeded crops,have been beaten down anddeAroyed by 
a Aorm, ,goeth up and down with a languilhing and down-ca# 
look, gleaning up every (mail ear that would not fulBce to keep * 
chicken alive one lole day.

S A L v. Truly, this Authour came out too Henderly provide  ̂
with armes again A the alfailants o f  the Heavens inalterability, an4 
with too brittle a chain attempted to pul! down the new Aar of 

from the higheA Regions, to thele fo low and elementa
ry. And for that I think that we have lufHciently demonAratcd 
the vaA difference that is between the arguments o f thole A#**o- 
nomers^ and o f this their AntagoniA, it will be convenient that.wc 
leave this particular, and return to our principal matter ; i" which 
there pr^fents it felf to our conlideration the annual motion com
monly afcribed.to the Sun, but by .Sd??;/;*? ArA of alb
and after by taken from the Sun, and transferred upon
the Earth; .againA which. HypotheAs, methinks I fee ^
come Arongly provided, and particularly with the Iword and

buckle
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buckler o f the little Treatife of or Difqointions M a
thematical, the oppugnations o f which it would be good to be
gin to produce.

S i M p. I will, if you fo pleafe, refer ve them to the la A, as thole 
that are of late A invention.

S A L v. It will therefore be neceAary? that in conformity to the 
method hitherto obferved, you do orderly, one.by one, propound 
the arguments, on the contrary, afwell o f as o f the o-
ther ancients, which fhall be my task alfo, that lb nothing may c- 
fcapeour Ari& conAderationand examination? and likewife

with the vivacity of his wit, fhall interpofe his thoughts, as 
he fhall Unde himfelf inclined.

S A G R. I will do it with my wonted freedoms  ̂ and your com
mands fhall oblige you to excute me ip fo doing.
* SALV. 'The favour will challenge thanks, and not an excufe. 
But now let begin to propofeithoi^e doubts which dif-
f^ d e  him from believing that the Earth, in like manner, as the 
other planets? may move round about a fixed centre.

S i M p. The AfA and grcateR difficulty, is the repugnance and 
incompatibility t;hac is between being in the centre, and b<png far 
from i t ; Por if the TerreAri^l Globe were tp "move ih a year by 
the circumference o f a circle, that is, under the Zodiack, it is im- 
poflible that it fhould, at the fame time, be in the centre o f the Zo
diack ; but that the Earth is inthefaid centre 
an^ others have many wayes proved.

SAL v. You very well argue, aud th^re is no queAion but that 
one that would make t^e Earth! to move in the circumference ot a 
circle  ̂ mu A ArA or neceAity prove, that it is not in the centre o f 
that fame circle i it now followeth, that we enquire, whether the 
.Earth be, or be not in that centre, about which, I fay, that it tur- 
neth,ancl r̂ou fay. that it is Axed ? and before we fpeak o f this, it 
is likewife neceAary that we declare our felyes, whether you and I 
have both the fame conceit o f this centre? or no. Therefore tell 
me, what and where is this your^intended centre ?

SiMp. When I (peak of the centre, i  mean, that of the Uni- 
verfe, that of the World, that of the Starry Sphere.

S A L v. Although I might very rationally put it In difpute,whe* 
ther there be any iuch centre in nature, or no ; being that n( ither 
you nor any one elfe hath ever proved, whether the World be A- 
nite and Rgurate, or elfe inAnite and interminate ; yet nevertheless 
granting you, for the prefent, that .it is Anite? and of a terminate 
Spherical Figure, and that thereupon it hath its centre; it will be 
requiutc to fee how credible it is that the Earth, and not rather 
iome other body,doth poAe Ac the faid centre.

.S i M p. That the world is Anite, terminate, and- fpherica!,

DIALOGUE. III .
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^ t / c  provcth with an hundred demonArations.
S A L v. All which in the end arc reduced to one alone, and that 

one to none at all ; for i f  I deny his aAumption? to wit, that the 
Univerfe is moveable, all his demonArations come to nothing, for 
he oncly provcth the Univerfe to be finite and terminate, for that 
it is moveable. But that we may not multiply difputcs, let it be 
granted for once? that the World is finite, fpherica], and hath 
its centre. And feeing that that centre and figure is argued from 
its mobility, it will,without doubt, be very reasonable, if from the 
circular motions o f mundane bodies we proceed to the particular 
inveAigation o f that centres proper place : Nay ,<4r^#?/e himfelf 

. hath argued and determined in the fame manner, making that 
fame to be the centre o f the Univerfe about which all the Code- 
leAial Spheres revolve , and in which he bcleived the.TerreAria) 
Globe to have been placed. Now tell me 3r?Mp//fr 7*r, if 
fhould be conAraincd by evident experience to alter in part this 
his difpoGire and order o f the Univerfe, and confeAe himfelf to 
have been deceived in one o f thefe two propoGtions, namely? ci
ther ip placing the Earth in the centre , or in faying , that the 
QocleAial Spheres do move about that centre, which o f the two [ 
confeOions think you would he choofe ?

,StMP.  I believe , that if  it fhould (o fal lout ,  the fenp^K*

S A L v.' Id o  not ask the I demand o f y4r//h?tft, )
for as to thofe, I know very well what they would reply; they, as ] 
-obfervant and humble vaAals o f  , would deny all the ex
periments and all the obfervations in the W orld , nay,would alfo 
ref ufe to fee them, that they might not be forced to acknowledg 
ihem , and would fay that the World Aands as^ri/I^/e writeth) 
ahd. not as nature will have i t , for depriving them of the fhield 
b f his Authority? with what do you think they would appear in the 
Geld ? Tell me therefore what you are perfwaded him*
felf would do in the cafe.

SiM.p. T o  tell you the truth , I know not how to refolve 
which o f the two inconveniences is to be cAeemed the leAer.

,S A L v. Apply not I pray you this term o f inconvenience to a 
thing which pofGbty may of .necefGty be fo. It was an inconveni
ence to place the Earth in the centre o f the CoeleAial revolutions; 
but feeing you know not to which part he would incline? te -  
Aeeming him to be a man o f  great judgment , let us examine 
which o f the two choices is the more rational, and that we wi!l 
hold that yfrF/Iof/e would have received. Rea Auming therefore our 
difeoutfe from the beginning, we fuppofe with the good liking of 

, that the World (o f  the magnitude of which we have 
no fenGble notice beyond the Gxcd Aars) as being o f a fpherica!
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figure  ̂ and moveth circularly , hath necedarily, and in rcfpeA o f 
hshgure a centre ; and wc being moreover certain, that within 
theRarty Sphere there are many Orbs? the one within another, 
with their liars , which likewifc do move circulary, it is in difjpute 
whether it is moR reafonable to believe and to (ay that thcle con- 
teined Orbs do i&ove round the (aid centre o f the World , or el(e 
about (ome other centre far remote from that ? Tell me now Srj%- 
phcziay what you think concerning this particular.

S i M r. I f  wc could Ray upon this onely iuppoRtion , and that 
we were lure that we might encounter nothing el(e that might di- 
Rurb u s , I would fay that it were much more rea(onable to a f
firm that the Orb containing., and the parts contained, do all 
move about one common centre , than about divers.

S A L v. Now if it were true that the centre o f the World is the 
fame about which the Orbs o f mundane bodies, that is to fay, o f 
the Planets, move , it is moR certain that it is not the Earth, but 
the Sun rather that is Axed in the centre o f the World. So that as 
to this RrR Ample and general apprehenAon, the middle place 
belongeth to the S u n , and the Earth is as far remote Rom the 
centre as !t is Rom that (ame Sun.

S i M r Rom whence dp you argue that not the Earth, but 
the Sun is in the centre o f the Planetary revolutions ?

g A L v. I infer the fame Rom moR evident, and therefore ne- 
cefRrAy concludent observations, o f which the moR palpable to 
exclude the Earth from the (aid centre , and to place the Sun 
therein, are, the feeing all the Planets one while neerer and ano
ther while farther o(f from the Earth with (o great differences, that 
for example , when it is at the fartheR, is Ax times more
remote from u s, than when it is neereR , and riieth almoA 
eight times as high at one time as at another. See therefore whe
t h e r w a s  not (omewhat miRaken in thinking that#, was 
at all times equidiAant Rom us.

S i M p. What in the next place are the tokens, that their moti
ons arc about the Sun ?

S A L v. ft  is argued in the three (iipcriour planets 
ter, and Stfur# , in that we find them alwayes neereR to the 
Earth when they are in oppoAcion to the Sun , and fartheR off 
whenthey are towards the conjun&ion, and this approximacian 
and recefHon importeth thus much that ARtrr neer at hand , ap- 
peareth very neer 60 times greater than when it is remote. As to 

in the next place , and to Merr?*ry , we are certain that 
they revolve about the Sun, in that they never move far from 
him, and in that we tee them one while above and another while 
below i t , as the mutations o f figure in Ee neceRarily argueth. 
Touching the Moon it is certain ) that (he cannot in any way

fc-
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itperatc from tire Earth, for the rcafons that (ha!! be more diltinR- 
Jy a!!edgcd hereafter.

S A G R. I cxpc& that I (had hear more admirable things that 
depend upon this annua! motion o f the Earth,  than wcretho!e 
dependant upon thediurna! revolution.

S A L v. You do not therein erre : For as to the operation of 
the diurna! motion upon the Cclc Aia! bodies, it neither was, nor 
can be other,. than to make the Univerfe lecm to run precipitately 
the contrary way ; bnt this annua! motion intermixing with the 
particu!ar motions o f a!! the p!anets , producerh very many ex
travagancies , which have difarmed and non-pluR a!! the greateR 
Scholars in the World. But returning to our firA genera! appre- 
henfions, 1 rep!y that the centre o f the Cc!eRia! converHonsof 
the five planets Afj?v, and ARrc^ry , is
the Sun  ̂ and (hall be likewise the centre of the motion o f the 
Earth ) if  we do but fucceed in our attempt o f p!acing it in Hea- 
ven. And as for the Moon, this hath a circular motion about the 
Earth , from which (as i faid before) it can by no means aiienate 
it Rd f , but yet doth it not ceafe to go about the Sun together with 
the Earth in an annua! motion.

S i M.p. i do not as yet very well apprehend this Aruchire, but 
it may be,that with making a few draughts thereof, one may bet
ter and more cafi!y difeourfe concerning the fame.

S A L v* Tis very true ; yea for your greater facisfa&ion and ad- 
mhation together, fdef i reyou,  that you wouid take the pains 
to draw the lame 3 and to fee that a!though you think you do not 
apprehend it 3 yet you verypcrfeRlyunderRandit^ Andonely 
by anRvering to my interrogations you fhalldcfigne it punRuaHy. 
Take therefore a fhcet o f paper and Compadcs ; And !et this 
white paper be the immenfc expanfion o f  the Univerfe  ̂ in which 
you aretodiRribute and difpoic its parts in order 3 according^ 
reafon dial! dire& you. AndfrA,  in regard that without my in* 
Rrudion yon verity be!ieve that the Eatth is p!aced in this Uni
verfe , therefore note a point at pleafure , about which you in
tend it to to be p!aced, and mark it with fbmc chara&ers.

S 1M p. Let this mark A be the place o f the TerrcArial C!obe.
S A L v. Very weH. f know fecondiy, that you undcrRand per- 

feRly that the faid Earth is not within the body o f the Sun 3 nor 
fo much as contiguous to it, but diRant for iomc fpace Rom the 
fame, and therefore adign to the Sun what other place you beR 
like, as remote Rom the Earth as you plcafe , and mark this in 
bke manner.

S 1 M Here it is. done : Let the piace o f the Solar body
be O.

S A L v. Thefe two being conAituted, I  defire that we may
think

G. G  A n  L ^ u s , ^



think o f accomodating the body o f in %uch a manner that
jits Rate and motion may agree with what fcnRble experiments do 
(hew u s ; and therefore recall to mind that which either by the 
paR dilcourfes, or your own obfervations you have learnt to be- 
fal that Rar, and afterwards aHign unto it that Rate which you 
think agrecth with the fame.

S i M p. SuppoRng thole f  expreRed by you , and
which I have likewite read in the little treatifeof ConcluRons, to

D I A L O G U E  I H

he true , namely, that that Rar never recedes from the Sun beyond *
Inch a determinate fpace o f 4.0 degrees or thereabouts, fo as that 
it never cometh either to appoRtion with the Sun , or fb much as 
to quadrature, or yet to thefextile alpe&; and more than that, 
fuppoRng that it Hieweth at one time almoR 40 times greater than 
at another; namely, very great,when being retrograde, it goeth to 
the vefpertine con^na^ion o f the Sun, and very fmaH when with a
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motion Rraight forwards, it gocth to the matutine conjundion^ 
and moreover it being true , that when it appeareth bigge it (hews 
with a corniculate figure , and when it appeareth little, itfeems 
perfedly round , thefe appearances,I fay,being true, I do not fee 
how one can choofe but afHrm the laid Aar to revolve in a circle a- 
bout the Sun , for that the faid circle cannot in any wife be (aid 
foencompade orto contain the Earth within it ,  nortobeinferi- 
our to the Sun,  that is between it and the Earth, horyet fupe- 
riour to the Sun. That circle cannot incompade the Earth, be
caufe Een^y would then fometimes come to oppolition with the 
Sun  ̂ it cannot be inferiour , for t^en in both its conjundi- 
ons with the Sun would feem horned  ̂ nor can it be fuperiour, 
for then it would alwayes appear round , and never cornicular; 
and therefore for receit of it I will draw the circle C H , about 
the Sun , without encompading the Earth.

SALv.  Having placed FfH%y, it is requidte that you think of 
Mercury , which , as you know, alwayes keeping about the Sun; 
doth recede lede diRance Rom it rhan ^en^y ; therefore confide 
with your felf  ̂ what place is moR convenieiit toadign it.

SiMp.  I t i s n o t t o b e  queRioned, but that this Planet imitate 
i ngT^^y,  themoR commodious place for it will be, a leRer cir
cle within this o f %;;%y, in like manner about the Sun, being 
that o f  its greateR vicinity to the Sun, an argument, an evidence 
fufHciently proving the vigour o f its illumination, above that of 
E*MHy, and o f  the other Planets, we may therefore upon thek 
condderations draw its Circle, marking it with the Charade^ 
B G .

SALV. But M%rr, Where (hall we place it ?
S i M p. Miry, Becaufe it comes to an oppodtion with the Sun, 

its Circle mud o f necedity encompafs the Earth  ̂ But I fee that it 
mu A necedarily encompafs the Sun alfo, for coming to conjunct* 
on with the Sun, if  it did not move over it, but were below it, it 
would appeat horned, as %%%y and the Moon ; but it (hews ah 
wayes round, and therefore it is necedary, that it no lefs includ
e d  the Sun within its circle than the Earth. And becaufe f rc- 
member that you did (ay, that when it is in oppodtion with the 
Sun, it feems do times bigger than when it is in the conjundion, 
me thinks that a Circle about the Centre o f the Sun,and that tak- 
tth in the earth, will very well agree with thefe f ? 
which I do note and mark D Ii where M%ry in the point P? is "ear 
to the earth, and oppodte to the Sun ; but when it is in the point 
1) if is at Con judictn with the Sun, but very far from the Earth. 
And becaufe the fame appearances are obferved in y%pA?r and 
<S4 ;;;yM, although with much leder difference in ^Mp/ter than in 
Ahiry, and with yet ledcin y%*?*r% than in ^upAer; me thinks f



nnderRand that wc fhould very commodioufly falve a!! the f  Air- 
of thefc two Planets, with two Circles, in like manner, 

drawn about the Sun, and this 6rA for y^pzter,marking it E L , and 
another above that for marked F M.

S A L v. You have behaved your (elf bravely hitherto. And 
becaufe ( as you fee )  the approach and recedion of the three Su- 
periour Planets is meafured with double the diAance between the 
Earth and Sun, this maketh greater difference in than in 
p//er, the Circle D  1, o f M^rr, being teller than the Circle E L , 
of ynpif?r, and likewife becaufe this E  L , islcffe than this Circle 
F M, of the faid difference is alfo yet leRer in 3<MMrn than
in , and that punctually anfwereth the
It remains now that you adlgn a place to the Moon.

S i M p. Following the fame Method (which feems to me very 
conclufive) in regard we fee that the Moon comcth to conjun&ion 
and oppodtion with the Sun, it isnecedary to lay, that its circle 
encompadeth the Earth, but yet doth it not follow, that it mud 
environ the Sun, for then at that time towards its conjunction, it 
Would not feem horned, but alwayes round and full o f Light. 
Moreover it could never make, as it often doth, the Eclipfe o f the 
Sun, by interpofing betwixt it and us ; ft is necedary therefore 
to adign it a circle about the Earth, which jfhould be this N P, fo 
that being condituted in P, it will appear from the Earth A, to be 
in conjunCHon with theSun,and placed in Ndtappeareth oppodte 
to the Sun, and in thatpodtion it nlay fall under the Earths fha- 
dow, and be obfeured.

SALv.  Now,  3n7;p//6;%F, what (hall we do with the fixed 
Rars ? Shall we (uppofe them fcattered through the immenfe abif- 
fesof thcUnivcrlc, at different diAanccs, from any one determi
nate point; or elfc placed in a fupcrdcies fpherically diAended a- 
bout a centre of its own , lb that each of them may be equi- 
didant from the faid centre ?

S i M p. I would rather take a middle way ; and wotild adign 
them an Orb deferibed about a determinate centre and comprized 
within two fpherical fuperdcies, to wit, one very high, and con
cave , and the other lower , and convex, betwixt which f would 
conditute the innumerable multitude o f Rars, but yet at divers al
titudes,and this might be called* the Sphere of the Univerfe,contend
ing within it thcOrbs o f the planets already by us deferibed.

SALv.  But now we have all this while, Si#*pAfr%4 ,di(pofed the 
mundane bodies exactly, according to the order o f Cpper#ic%?, 
and wc have done it with your hand ; and moreover to each o f 
them you have afligned peculiar motions of their own, except to 
the Sun, the Earth, and Rarry Sphere ; and to Mercury with 

, you have afertbed the circular motion about the Sun,
P p 2 with*-
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without encompadlng the Earth; about the fame Sun you make 
the three Aiperiour Planets Af^rr, y^piter, and to move,
comprehending the Earth within their circles. The Moon in the 
next place can move in no other manner than about the.Earth, 
without taking in the Sun , andinaH theie motions you agree alfo 
with the fame C^pcr;?itw. There remains now three things to be 
decided between the Sun , the Earth , and fixed Aars, name!/, 
R eA , which feemeth to belong to the Earth; the annua! motion 
under the Zodiack, which appeareth to pertain to the Sun; and the 
diurna! motion i which feems to belong to the Starry Sphere, and 
to be by that imparted toa!! the reA o f the Univerfe, the Earth 
excepted, And it being true that ad the Orbs of the Planets, ! 
mean o f Aierc;;?^, %?7%F, y^pjrer,  and&tfurM, do move
about the Sun as their centre ; reA feemeth with fo much more 
reafon to belong to the faid Sun , than to the Earth,  inasmuch 
as in a moveable Sphere, it is more reafonable that the centre 
Aand Aid , than any other place remote from the faid centre; to 
the Earth therefore, which is conAituted in the midA of move* 
able parts o f the Univerfe, I mean between and M^rr, one 
ofwhichmakethits revolution in ninemoneths, andtheotherin 
two years, may the motion of a year very commodioudy be af* 
dgned, leaving reA to the Sun. And if  that be fb , it followed 
o f  neccdaryconAqucnce, thatlikewiie the diurnal motion be* 
longeth to the Earth ; f o r , if the Sun Aanding A il!, the Earth 
fhould not revolve about irs fe lf, but have onely the annual mo* 
tion about the Sun, our year would be no other than one day and 
one night, that is fix monethsof day , and fix monethsof nighf; 
as hath already been faid. You may condder withal how comma* 
dioufly the precipitate motion of 2^ hours is taken away from 
the Univerfe , and the fixed Aars that are fb many Suns, are m%de 
in conformity to our Sun to enjoy a perpetual reA. You fee more* 
over what facility one meets with in this rough draught toren ^ 
the redfbn o f fb great appearances in the CeleAial bodies.

S A G R. I very well perceive that facility , but as you from this 
RmpHcitycdllcA great probabilities for the truth o f thatSyAeiU, 
others haply could make thence contrary deductions; doubting? 
not without reafon , why that fame being the ancient SyAemenf 

, and fb well accommodated to the f * 
hath irl the fuccedion o f fo many thoufand years had fo fe"' 
lowers , and hath been even by </4r7/?(7?/f himfelf refuted) and 
dnee that &7per#/fM.r himfelf hath had nobetterfbrtune.

S A L v. I f  you had at any time been affaulted, as I have been, 
many and many a time, with the relation o f fuch kind o f frivolous 
reafons, a$ (erve to make the vulgar contumacious, and difficult to 
be perfwaded to hearken, (I  will not fay to confent) to this novel*

tyi
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ty, ! believe that you wonder at the paucity o f thbfc who are fol
lowers of that opinion would be much diminifhed. But Anall re
gard in my judgement, ought to be had o f fuch thick fculs,as think 
ic a moA' convincing proof to confirm, and AeadfaAly fettle them 
in the belief of the earths immobility, to fee that if this day they 
cannot Dine at C(772/htH;/Mop/f, norSupi ny^pp^ ,  that then the 
Earth as being a moA grave body cannot clamber above the Sun, 
and then flide headlong down again ; O f Rich as thefe 1 (ay, 
whole number is infinite, wc need not make any reckoning, nor 
need we to record their foolicries, or to Arive to gain to our Ade 
as our partakers in fubtil and fublime opinions, men in whofe de
finition the kind onely is concerned, and the difference is wanting.
Moreover, what ground do you think you could be able to gain, 
with all the demonArations o f the World upon brains fb Aupid ,
As are not able of themfelvcs to know their down right follies ? But 
my admiration, Sjgred#? , is very different Aom yours, you won
der that (o Aw are followers o f the Fyt/?4g0rf47i Opinion ; and t 
am amazed how there could be any yet left til! now that do em
brace and follow i t : Nor can I fufhciently admire the emincncie o f 
thofe mens wits that have received and held it to be true, and with 
the fprightlintRh o f their judgements offered fuch violence to their 
own fences, as that they have been able to prefer that which their 
reafon d ilated  to them, to that which fenAble experiments re- 
prefented moA manifeAly on the contrary .That the reafons againA 
the Diurnal virtiginous revolution of the Earth by you already ex
amined, do carry great probability with them, we have already 
feen ; as alfo that the ft(7/<7#i<Mĉ .f, and with all their
Senators did receive them for true, is indeed a very great argument 
o f their cfHcacic ; but thofe experiments which apertly contradi& 
the annual motion, are o f yet fo much more manifeAly repugnant, 
that (f fay it again) I cannot And any bounds for my admiration, ;* AtiRar- 
how that reafon was able in y4r/AarchMr and Cpperp/ftar, to com- ^  Coperm- 
mit fuch a rape upon then Sences, as m deiptght thereof, to make 
herAlf miArcfsof their credulity.

S A c R. Arc we then to have Aill more of thefe Arong oppoAti- 
ons againA this annual motion ?

S A L v. We arc, and they be (o evident and fen Able, that if  a 
fence more fublime and excellent than thofe common and vulgar, 
did not take part with reafon, I much fear, that I alfo fhould have 
been much more aver A to the C<7perM/f<?#SyAeem than !  have been 
Ance the time that a clearer lamp than ordinary hath enlightned
me.

SAGR. Now therefore let us com etojoynbattail
for every word that is fp ent on any thing clfe, I take to be caA a- 
way.

SALV.
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â Copernicus, er- 

;&;r ^ Ff
/?y, ar *//a af *
?t-4^^raMC

Copcrnicus/pâ  
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S A L v. i  am ready to ferve you. You have a!rcady fcen me 
draw the form of the 6*(?pfr;;/f47; SyReme ; againR the truth of 
which Mr?ry himfelf,in the in R place, makes an hot charge; who,in 
cafe it were true, that its diRances from the earth fhould io much 
vary, as that from the IcaR diRancc to the greateR, there were 
twice as much difference,as from the earth to the Sun ; it would be 
neceRary, that when it is ncareRuntous, its r/z/rz/j' would fhew 
more than bo. times bigger than it feems, when it is fartheR Rom 
us ; neverthelefs that diveriity o f  apparent magnitude is not to be 
feen, nay in its oppoRtion with the Sun, when its nearcRto the 
Earth) it doth not (hew fo much as quadrupJe and quintuple in 
bignefs , to what it is, when towards the conjunRion it comcth to 
be occulted under the Suns rayes. Another and greater difficulty 
doth exhibit; For if revolving about the Sun, as
afHrmcth,it were one whi!eabove,& another while below the fame? 
receding and approaching to us fo much as the Diameter o f the cir* 
clc deferibed would be, at Rich time as it fhould be below the Sun? 
and neareR to us,its r///c;%r would fhew little lefs than .̂o times biĝ  
gcr than when it is above the Sun, near to its other conjunRion;yet 
nevcrthe!eRe,the difference is almoR imperceptible Let us add an* 
other difficulty,that in cafe the body of Ff 7;;%f be o f it felf dark,and 
onely fhineth as the Moon, by the illumination o f the Sun, which 
feemeth moR reafonable; it would fhew forked or horned at fuch 
time as it is under the Sun , ay the Moon doth when (he is in like 
manner near the Sun ; an accident that is not to bedifeovered in 
her. W hereupon CppeywFfiay afHrmeth, that either fhc is light of 
her felf, or elfe that her fubRance is of fuch a nature, that it can 
imbue the Solar light, and tranfmit the fame through all its whole 
depth, fo as to be able to appear to us alwayes Riming $ and in this 
manner Cp^fr%7f%;fexcu(eth the not changing Rgure in : but 
o f her final! variation o f Magnitude,hemaketh no mention at alt? 
and much lefs o f  than was needful ; I believe as being una
ble fo well as he deRred to falve a f  ĥ77(?77re77(777 fo contrary to his 
HypotheRs,and yet being convinced by fo many other occurrences 
and rcafons he maintained,and held the fame HypotheRs to be true- 
BeRdes thefe thing?, to make the Planets, together with the Earth, 
to move above the Sun as the Centre o f their converRons, and the 
Moon onely to break that order, and to have a motion by it 
about the earth; and to make both her,the Earth, and the whole 
Elementary Jp^cr^to move all together about the Sun in a year, 
this feemeth to pervert the order o f this SyReme, which rendreth 
it unlikely and falfc. Thefe arc thefe difEculties thatmake me 
wonder how and CcpfrTMfMj-, who muR needs have ob-
fervedthem, not having been able for all that to falve thepi, have 
yet notwithRandingby other admirable occurrences been induced

C. G A H L R13 S , wa.
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to confide fo much in that which reafon diRatedtothem, as that 
they have confidently afHrmed that the AtuRure o f the Univerfe 
could have no other Agure than that which they defigned to them- 
felves.There arc alfo feveral other very ferious and curious doubts, ^
not fo eafie to be reiolved by the middie fort o f wits, but yet pe
netrated and declared by C<?pfr#7M;ar, which wO fhall defer till by 
and by, after wehaveanfweredto other objedfions thatfeem to 
make again A this opinion. Now coming to the declarations and 
anfwers to thofe three before named grand ObjeRions, I fay, that 
the two ArA not onely contradiR not the SyAeme, bur
greatly and absolutely favour i t ; For both Ahtrj- and fcems ,&r;; ^  
unequa] to themfelves,according to the proportions afAgned ; and

under the Sun feemeth horned? and gocth changing Agures ?'"**'*"  ̂
in it (elf exaRly iike the Moon.

SAGR. But how came this to be concealed from 
and revealed to you ?

S A L v- Thefe things cannot be comprehended, -fave onely by 
the fenfe o f feeing, the which by nature was not granted to man 
fo perfeR, as that it was able to attain to the difcovery o f fuch dif
ferences ; nay even the very inArument o f fight is an impediment 
to it felf: fincc that ic hath pleafed God in our age to vouch-
Afeto humane ingenuity, fo admirable an invention of perfeRing 
our Aght, by Multiplying ^  ibur^ Ax, ten, twenty, thirty, and four
ty times? inAnite ob)eRs, that either by reafon of their diAance, or 
for their extream fmallneAe weri inviAble unto ug, have by help 
of the Tclefcope been rendered viAble.

SAGR- But and y are none o f the ob)eRs inviAble 
for their diAance or fmallneAe, yea, we do difcern them with our 
bare natural Aght; why then do we not diAinguifh the difference* 
of their magnitudes and Agures ?

SALV. fnthis, the impediment o f our very eye it felf hath a 
great fhare, as but even now f hinted, by which the refplendent and 
demote objeRs are not repreAnted to u$ Ample and purd; but gives ^ ^
them us fringed with Arange and adventitious rayes, A lo n g  and 
denfe, that their naked body fheweth to us agrandized ten, twen- 
ty, an hundred, yea a thoufand times more than it would appear, if  
the capilhtious rayes were taken away.

§ A c R. Now f remember that f have read fbmdthing on this 
Aib)eR,l know not whether in the Solar Letters, or in the 3 %g- 

w  of our common Friend, but it would be very good, afwell 
for recalling it into my memofy, as for the information of 
tf^ ,w h o it maybe never fawthofe writings, that you would de
clare Unto us more diAinRly hoW this buAneAe Aands, the know^ 
ledge whereof f think to be very neceCary for the afAAing o f us to 
underA^ud that o f which we now (peak.

S  i M 'r .
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S i M y. ! nmA confcRe that all that which hath fpo-
ken is new unto me, for truth is, f never lnve had the curioflty to 
read thofe Books, nor have f hitherto given any great credit to 
the Telefcope newly introduced ; rather treading in the Reps of o- 
ther Ferjp^te^c^Philofophers my companions, t have thought 
thole things to be fallacies and delufions o f the ChryRals, which 
others have lo much admired for Rupendious operations : and 
therefore if 1 have hitherto been in an errour, I (hall be glad to be 
freed from it, and allured by thefc novelties already heard from 
you, I (hall the more attentively hearken to the reR.

S A L v. The confidence that thefe men have in their own ap- 
prchcnRvenefle, is no lefs unreafonable than the (mail eReem they 
have o f the judgment of others: yet its much that they fhould e- 
Reem themfelves able to judge better of fuch an inRrument, with
out ever having made trial o f it, than thofe who have made, and 
daily do make a thoufand experiments o f the fame : But ! pray 
you, let us leave this kind o f pertinacious men, whom we can
not fo much ag tax without doing them too great honour. And re
turning to our purpofe, I fay, that rcfplendent obje&s, whether 
it is that their light doth refra A on the humidity that is upon the 
pupils, or that it doth redeA on the edges o f the eye-browes, dif
fusing its reflex rayes upon the laid pupils, or whether it is for fome 
other reafon, they do appear to our eye, as if  they were environ'd 
with new rayes, and therefore much bigger than their bodies 
would reprefent themfelves to us, were they diveRed o f thofe it' 
radiations. A n d  this aggrandizement is made with a greater and 
greater proportion, by how much thofe lucid objeAs are leRer and 
leRer ; in the fame manner for all the world, as if  we fhould (up- 
pofc that the augmentation o f fhining locks were <&.g. four inches, 
which addition being made about a circle that hath four inches di
ameter would increaie its appearance to nine times its former big- 
nefle: but----------

S i M p. f believe you would have laid three times; for adding 
four inches to this Rde, and four inches to that fide o f the diame
ter o f a circle, which is likewife four inches, its quantity is there
by tripled, and not made nine times bigger.

SALV. A little more GfPntffyy would do well,
True it is, that the diameter is tripled, but the fuperdcies, which is 
that o f  which we (peak, increafeth nine tim es: for you muR know, 

that the fuperficies of circles are to one another, as 
the fquarcsof their diameters; and a circle that hath four inches 
diameter is to another that hath twelve, as the fquare of four to 
the fquare o f twelve; that is, as 16. is to : 44.. and therefore it (hall 
be increased nine times,, and not three ; this, by way o f advertife- 
ment to And proceeding forwards, if we fhould add
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the faid irradiation o f four inches to a circle that hath but two in
ches of diameter onely, the diameter of the irradiation or Gar^ 
land would be ten inches, and the fuperRcial content o f the circle 
Would be to the %re% of the naked body, as too. to 4. for thole 
arethefquaresof 10. and o f 2. the agrandizement would there
fore be 0^. times lo much ; and laAly, the four inches o f  hair or 
fringe, added to a fmall circle o f an inch in diameter) the fame 
would beincreafed 81. times; andfocontinually the augmenta
tions are made with a proportion greater and greater, according 
as the real objeRs that increafe, are lcfler and lefler.

S AGR. The doubt which puzzled never troubled
me, but certain other things indeed there are, o f  which I deCrc 
a more diRinR underRanding; and in particular, I would know up
on what ground you affirm that the laid agrandizement is alwayes 
equal in all vifible objcRs^

SALV. f have already declared the fame in part) when I (aid, 
that onely lucid ob)eRs (o incrcafed, and not the obfeure ; now I 
adde what remaines, that o f the refplendent ob)eRs thofe that are 
of a more bright light, m ake the redeRion greater and more re
fplendent upon our pupil ^whereupon they feem to augment 
much more than the leffe lucid .* and that f may no more inlarge 
mv (elf upon this particular, come we to that which the true Mi- 
Atls of Experience, teacheth us. Let us this evening)
when the air is very obfeure, obferve the Aar o f jfnpA fr; we 
(hall fee it very glittering, and very great ; let us aRerwards look 
through a tube, or clfe through a fmall trunk, which clutching the 
hand clofe, and accoRing it to the eye, we lean between the palm 
of the hands and the fingers, or elfe by an hole made with a fmall 
needle in a paper; and we (hall fee the faid Aar diveRed o f its 
beams, but fo Ana!!, that we (hall )udgc it leffe, even than a Rxti- 
eth part ofits great glittering light feen with the eye at liberty: 
We may afterwards behold the beautiful and bigger than
any of the other fixed Rars, which feemeth to the bare eye no 
great matter lcfle than jfMpfter; but taking from it, as before, the 
irradiation, its P f/rnr will (hew fb little, that it will not be 
thought the twentieth pa?t o f that o f y  ttpzff r, nay, he that hath not 
very good eyes, will very hardly difeern i t ; Rom whence it may 
be rationally inferred, that the faid Rar, as having a much more 
lively light than y^pAc?*) maketh its irradiation greater than y%pr- 

doth his. in the next place, as to the irradiation o f the Sun 
and Moon? it is as nothing, by means o f their magnitude, which 
poflcfleth of it fd f  alone fo great a (pace in our eye, that it lea- 
veth no place for the adventitious rayes; fo that their faces feem 
clofe dipt? and terminate. W e may aflure our fclves of the fame 
truth by another experiment which t  have often made triall o f i
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wemayaflure our Alves, I Ay, that bodies fhining with moA livc- 
ly, light do irradiate, or beam forth rayes rpore by far than thofc 
that are o f a more languifhing lighc. f have many times (een 
pz/?r and f̂ zzyzj together twenty or thirty degrees diAant Aom the 
Sun, and the air being very .dai'k? Frzẑ M Appeared eight or tec 
times bigger than y%pzffr, being both beheld by the eye at liber- 
ty ; but being beheld aftervyardsiwith thef^Telefcope, the Pz/r^r 
o f  yupzffr diAovered it (elf to be four o;t more times greater than 
that o f %%%.;, but the vivacity o f the (plendour of Yvas in̂  
comparably bigger-than the languifhing light o f y.Mpz^r? which 
was only becauA o f yzzpzz r̂y being far from the Sun, and from us; 
and %PM<r neer to us, and to the Sun. The(e things, premiAd, it 
will not be difficult to comprehend, how/ Mars,when it is in oppo* 
Ation to the Sun, and therefore neerer to the Earth by feven tim^ 
and more, than it is towards the conjup&ion, cometh to appê t 
fcarce fbut or five times bigger in that Aate.than in this, when asit 
fhould appear more.than fifty times (o much 3 o f which the only 
irradiation,i$ the cau A ; for if  we dive A it o f  the adventitious 
rayes, we (hall find it exa&ly augmented with the due proportion: 
but to takeaway thecapillitiousborder^ the Telefcope i$ the heft 
and only means, which enlarging its Dz/p;.? nine hundred or a 
t hou And times, makes it to be feen naked and terminate, as that 
o f  the Moon, and different from it felf in the two portions, at' 
cording to its due,proportions to an hair. Again, as to %%**'' 
that in its ve(pertine conjun&ion, when it is below the Sun, ougl̂  
to fhew almoA fourty times bigger than in the other matutine cof 
junRion, and yet doth not appear fo much as doubled 3 it happen' 
eth, befides the effed o f the irradiation, that it is horned3 and 
creAents, befides that they are fharp, they do receive the Suns Ugh* 
obliquely, and therefore emit but a faint fplendour ; (b that as 
being little and weak, its irradiation becometh the lefle arup̂  
and vivacious,than when it appeareth to us with its HemifphereaH 
fhiningr but now the TeleAope manifeAly fhews its homes ^ 
have been as terminate and diAind as thofe o f the Moon, aĉ  
appear, asitw ere, witha great circle, and in a proportion tho& 
well neer fourty times greater than its fame Pz/cMj-, at Ach ti^c 
as it is fuperiour to the Sun in its ultimate matutine apparition.

S A G R. Oh, NzchpAty C cpfrpzcM tf, how great would have been  

thy joy to have feen this part o f thy SyAeme, conhrmed with A 
manifeA experiments! *

S A L v. Tistrue. But how much leAe the fame o f hî  fublime 
wit amongA the intelligent ? when as it is feen, as I alio (aid before, 
that he did conAantly continue to afHrm (being perfwaded thereto 
by rca(on) that which AnAble experiments feemed to contradiR ? 
for i  cannot cea(e to wonder that he fhould conAantly perUA in 
faying? that revolveth about the Sun? and is more than fix
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times farther from us at one time,than at another, and allb fcetm 
ethtobc alwaycs o f an equal bignels, although it ought to (hew 
forty times bigger when neareR to us, than when farthcR off.

S A G R. But in SjtMr/2 and ARr^^ry, I believe that
the differences o f their apparent magnitudes,(hould Iccm pundu- 
ally to anfwcr to their different diRances.

$ A L v. in the two Superiour ones, I have made precile ob-

tersnotit icit to be lecn, laveoncly m its greateltdigritieons 
from the Sun, in which its diRances from the earth arc inlentlbly 
unequal, and thole differences conleauently not to be obferved ; 
as alio its mutations of figures which muR abfolutely happen in 
it, as in And if we do fee it, it muR of neccHity appear
in form of a Semicircle, as^fMMr likewile doth in her greateR 
digreflions ; butits J / ^ j - i s l b  very frnall, and its Iplendor fo 
very great, byrealonof its vicinity to the Sun, that the virtue 
of theTelefcope doth not (uflicc to clip its tredcs or adventitious 
rayes, lb as to make them appear fhaved round about. It re- 7%; 
mains,that we remove that which leemeda great inconvenience 
in the motion of the Earth, namely that all the Planets moving 
about the Sun, it alone, not folitary as the reR, but in company ^*")*'* 
With the Moon, and the whole Elementary Sphear,(hould move 
round about the Sun in a year; and that the (aid Moon withal 
(hould move every moneth about the earth. Here it is neccRary 
once again to exclaim and extol the admirable perlpicacity of Co- 

and withal to condole his misfortune, in that he is not 
now alive in our day es, when for removing of the Iceming ab- 
furdity of the Earth and Moons motion in contort we Re y^p^- 
ter, as if it were another Earth, not in confort with the Moon, 
but accompanied by four Moons to rovolve about the Sun in 12. 
years together, with what ever things the Orbs o f the four Mcdi- 
cain Stars can contain within them.

S A L v. Why do you call the four jovial Planets, Moons ?
S A G R. Such they would teem to be to one that Randing in 

y"ptfer (hould behold them; for they are o f themlelves dark,and 
Teceive their light from the Sun, which is manifcRfrom their be- Mw*; 
log eclip(bd, when they enter into the cone of yupRerj* fhadow : J"pMer. 
and becaufe onely thole their Hemilphercs, that look towards the 
Sun are illuminated, to us that arc without their Orbs,and near
er to the Sun, they leem alwaycs but to one that lhould be
in ynpifer, they would fhew all illuminated, at fuch time as they 
Were m the upper parts o f their circles; but in the parts inferi- 
our, that is between y^prter and the Sun, they would from y%- 
pffer be oblcrved to be horned ; and in a word they would, to'

th^
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the ob Arvatoi s Aanding in yMp^fcr, make the fc!f fame changes 
o f  Figure, that to us upon the Earth, the Moon doth make. You 
fee now how thefe three things, which at RrA ieemed didonant, 
do admirably accord with the Sy Aeme. Here alA by
the way may (ee, with what probability one may con
clude, that the Sun and not the Earth, is in the Centre of the 
f/gyiftcryconvcrfions. And fincc the Earth is now placed a- 
mongft mundane Bodies,that undoubtedly move about the Sun, 
to wit, above MercKr^ and and below SdtKr/;, y ^ tc r ,
and Mdftfs fhallirnotbe in like manner probable, and perhaps 
ncceAary to grant, that it alfo moveth round ?

S i  Mt>. The A accident?are fo notable and confpicuous, that 
it is not poQible, but that f  to/owy and others his Senators, Aouid 
have had knowledge o f them, and having io,it is like wife necef- 
Ary, that they have found a way to render reaAns o f fuch, and 
fo iendbleappearances that were AfHcient, and a! A congruous 
and probable, feeing that they have for fo long a time been re
ceived by fuch numbers o f learned men.

S A L v. You argue very w ell; but you know that the principd 
fcope o f <*4f/?r<7#(7#;(?r.f,is to render only reafon for the appearances 
in the CseleAial Bodies, and to them, and to the motions of the 
Stars,to accomodate fuch-Aru&ures and compofitions o f Circles, 
that the motions following thofe calculations, anfwer to thefaid 
appearances, little fcrupling to admit of fome exorbitances, that 
indeed upon other accounts they^vould much Aick at. And C<?- 

%ay himAlf writes, that he had in his Hr A Audics reAored the 
Science o f y4J?r<?H<7?My upon the very fuppolltions o f f  and
in fuch manner correRed the motions o f the Planets, that the 
computations did very exaRly agree with the and
the P/7<f77<7M7fM4 with the imputations, in cafe that he took the 
Planets Averally one by one. < But he addeth, that in going 3- 
bout to put together all the Aru&ures o f the particular Fabricks, 
there reiulted thence a MonAer and w ^r4,co mpoAd of mem
bers mo A difproportionate to one another, and altogether inconi' 
patiblc; So that although itfatisRcdan meerly ^
W?%7#ycf7f <?/, yet did it not afford fatisfa&ion or content to the

And becauA he very well under- 
Aood, that i f  one might falvc the CxleAia! appearances with falA 
aflumptions in nature, it might with much more eafe be done by 
true fuppofitions, he At himAlf diligently to Aarch whether a- 
ny amongA the antient men o f fame, had aAribed to the World 
any other AruAure, than that commonly received by ftohM%y3 
and finding that fome fyt^Fgnrf^y had in particular aSigncd 
the Diurnal convcrfion to the Earth, and others the annual mo
tion alfb, he began to compare the appearances, and particulari- 

, - ties
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ties of the Planets motions, with thefe two newfuppofitions, all 
which things )umpt exa&ly with his purpofe;and feeing the whole 
cortefpond, with admirable facility to its parts, ihe imbraced tins 
new SyReme^ and it took up his reR.

S 1 M p. But what gredt cxorbitancies are there in the tpRy/o-* 
^ ii^$y R em c,for whichthere are not greater to be found in this

t ' J  i H i i
S A &v. In the f  thefe ate difeafes^and in

the Gp^r^C4^ their cures. And RrR will not all the SeRs o f 
f  ̂ y /^p ^ry , account it a great inconvenience, that a body na
turally moveable in circumgyration,fhould move irregularly upon 
its own Centre, and regularly upon another point ? And yet 
there arc fuch deformed motions as thefe in the rfp/o7%;t?4% Hypo
thecs, but in the CopfrnFf 4% all move evenly about their own 
Centres. In the F;o/o#%4M^, it is neceffary to aSign to the Css- 
leRial bodies, contrary motions, and to make them all to move, 
from EaR to W eR, and at the fame time, from W eR to EaR ^
But in the Capcrizc%% , all the CseleRia! revolutions are towards 
one onely way, Rom W eR to EaR. But what (hall wc fay o f 
the apparent motion of the Planets,fo irregular, that they not on
ly go one while Rvift, and another while (low , but fometimes 
wholly feacc to move ; and then after a long time return back a - 
gain?To falve which appearances Ph?/(7;%ie introduceth very great 
Ep^/r/ei, accommodating them one by one to each Planet, with 
fome rules of incongruous motions, which are all with one {in
gle motion o f the Earth taken away. And would not you, Si#%- 
phdHy, call it a great abRirditie, if  in the f  Hypothe
cs, in which the particular Planets, have their peculiar Orbs af- 
Rgned them one above another, one muR be frequently forced 
to fay, that conRituted above the Sphxrcof the Sun,doth 
fo defeend, that breaking the Solar Orb, it goeth under it, and 
approacheth nearer to the Earth , than to the Body o f the Sun , 
and by and by immeafurably afeendeth above the fame ? And 
yet this, and other exorbitances are remedied by the foie and 
Cnglc annual motion o f the Earth.

8 A G R. I would gladly be betttcr informed how thefe jRations, 
aiid retrograde and direR motions, which did ever feem to me 
great improbalities, do accord in this Copfr;Mf4# SyReme.

3  A tv . You (hall fee them fo to accord, $4grfJ;af, that 
this onely con jeRure ought to be fufHcient to make one that '/Copernicus,;  ̂
is not more than pertinacious orR upid , yield, aflent to all the 
rcRofthisDoRrine. I tell you therefore, that nothing being 
altered i^ the YYiotion o f , which is 30 years i in that
of Which is 1  ̂ , in that of M4rj-, which is a , in that of
^72^ , which is p. moneths^ in that o f  ̂ Mercury , whichrisSo.

dayes^
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dayes, or thereabouts, the (ole annua] motion o f the Earth be
tween and Fe7/^d-, caufeth the apparent inequalities in aH 
the Ave Aars before named. And for a facile and full under- 

-&*"A Aanding o f the whole, I will defcribe this figure o f it. There-
A)re (uppo(e the Sun to be placed in the centre O , about which 

T/cw;;. we will draw the Orb defcribed by the Earth , with the an
nua! motion B G M , and let the circle defcribed , s/. gr. by 
% p ;ffr  about the Sun in 1 a. years, be this B o M , and in the

Aarry (phere let us imagine the Zodiack Y V S. Again, in the 
^  ^  annual Orb o f the Earth let us take certain equal arches, BC? 

C  D  , E  F, F G , G H, H I, I K ,  K L , L M , and in theSph^
CH t&; let us make certain other arches, paAed in the &*ne

times ^  which the Earth paAeth hers, which let be B c , c D, 
D B , E F , F G ? C H , H I , I K ,  K L ,  L M ?  which Aiall each be 
proportionally leAe than the(e marked in the Earths O tb, like 

the motion o f r under the Zodiack is (lower than the
annual. Suppofing now , that when the Earth is in B) y ^ f e r  ^ 
in B , it (hall appear to us in the Zodiack to be in P , defcribing

the



the right line B B P. Next fuppofc the Earth to be moved from 
B to C , and ^np/ter from B to c , in the fame time ;* Z^pfter 
(hall appear to have paded in the Zodiack to Q^, and to have 
moved Araight forwards , according to the order o f the ^dgnes 
P43 i. In the next place, the Earth padlng to D  , and Z^p^^r 
tOT)  ̂ it (hall befeenin the Zodiack in R  , and from E'J Z^pf- 

being come to E ; will appear* in the Zodiack in S , having 
ah this while moved right forwards. But the Earth afterwards 
beginning to interpole more direcHy between J%p/tf/* and the 
San, (he being come to F , and Zapf/er top   ̂ he will appear in 
T ,  to have already begun to return apparently back again un
der the Zodiack , and in that time that the Eahh (haH have paf- 
ed the arch E F ,  Zap/f^r (hall have-entertained himfelf between 
the points S T ,  and (hall have appeared to^hs almoA motion- 
lede and Aationary. The Earth beihg afterwards come to C ,  
a n d Z ap i^ to G , inoppodtion totheSun, it (halt be viable in 
the Zodiack at V  ̂ and much returned backwards by all the arch 
of the Zodiack T V ;  howbeit that all the way purfuing its even 
cOnrfc it hath really gone forwards not onely in its own circle, 
hut in the Zodiack al(o in refpeA to the centre- o f  the (aid Zodi
ack and to the Sun placed in the fame. The Earth and Zapfter 
again continuing their motions, when the Earth is come to H, ' 
and iHp^ff'  to H , it (hall (eem 'verymuch gone backward in the 
Zodiack by all the arch V X . The Earth being come toT^ and 
Iitp;;fr to i,it (hall be apparently moved in the Zodiack by the lit- - 
t le fp ac eX Y , and there it will (ecm Aationary. When after
wards the Earth (hall be come to K , and ZapF/fr to x ;  in the 
Zodiack he (hall have paded the &rch Y N in a direA motion; 
and the Earth purfuing its courfe to L  , (hall (ee Zap/fpr in L , in 
the point Z. And laAly Zapjter in M (hall be (een from the Earth 
M, to have paded to A , with a motion dill right forwards; and 
its whole apparent rctrogadation in the Zodiack (hall anfwer to 
Ac arch S Y , made by Z^p/t^r, whilA that he in his own circle 
padeth the arch E i , and the Earth in hers the arch E  I- And 
^his which hath been (aid , is intended o f and o f
a!lo ; smd in thofe retrogradations are (omewhat more $a^m,
ftequentthan in Yap^er, by reafon that its motion is a little 
(lower than that o f ^Mp/ter , (o that the Earth overtaketh it ^
it in a (horter (pace o f time ; in again they are more
rare, for that its motion is more (wift than that o f yaptfer.
Whereupon the Earth confumcth more time in recovering it.Next 
as to F a n d  Mfrcat^, whole Circles are comprehended by that 
of the Earth, their Aations and regredions appear to be occafi- 
oned, not by their motions that really are (uch, but by the anua! 
lo tion  o f the faid Earth, as cxeHent!y 'demonfira teth,

to-
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together with f  crg^^y in //&. of his Revolutions,
Cjbdp.g^.

You lee,Gentlemen, with what facility and Umplicity the annu
al motion, were it appertaining to the Earth? is accommodated 
to render a realon of the apparent exorbitances, that arc oblervcd 
in the motions of the live Planets, .S^fur#, r, 1
#%?and taking them all away, and reducing them to
equal and regular motions. And of this admirable eReR, M* 

C nper^^j, hath been the RrR that hath made the realon 
plain unto us. But o f another eRe&, no leRe admirable than 
this, and that with a k n ot, perhaps more difficult to unknit, 
bindeth the wit o f man, to admit this annual converlion, and to 
leave it_to our TerreRrial Globe ; a new and unthought o f con
jecture arifeth from the Sun it lelf^ which Ihewcth that it is unwil* 
ling to be lingular in (hifting, o f this atteRation o f lo eminent a 
conclusion, rather as a teRimony beyond all exception, it hath 
delired to be heard apart. Hearken then to this great andnetv 
wonder.

The RrRdilcovcrer and observer o f  theSt?^rlpots, as alio of 
all the other CceleRia! novelties,was our ^ ^ ^ w /r ^ L ^ c ^ ^ a n d  
he dilcoyered them 4?;%<? 16 1 o. being at that time Reader of the 

in theC olledgeoff4dK 4, and there, and in ^  
/?/ce, he dilcourled thereof with leveral perlons , o f  which Home 
arc yet living : And the year following,he'(hewed them in R<7%?

.to many great perlonages, a$ he relates in the RrR o f his Letters 
to MdffMr  ̂ SherifR: o f He was the
RtR that againR the opinions o f the too timorous and too jealous 
aRertors o f the Heavens inalterability, affirmed thole fpots to be 
matters, thatinfhort timeswere produced and diRolvedr for as 
to place, they were contiguous to the body o f the Sun, and re
volved about the lam e; or elle being carried about by the (aid 
Solar body, which revolvcth in it lelfe about its own Centre, it! 
the Ipacc almoRof a moneth, do Rnilh their courle in that time; 
which motion he judged at RrR to have been made by the Sun a* 
bout an Axis ere&cd upon the plane o f the Ecliptick  ̂ in regard 
that the arches delcribed by the laid fpots upon the Dz/ir#* o f the 
Sun appear unto our eye right lines, and parallels to the plane <?f 
the Ecliptick : which therefore come to be altered, in part, with 
lome accidental, wandring, and irregular motions, to which they 
are lubjeCf, and whereby tumultuarily, and without any order 
they lucceUtvely change Rtuations amongR themlelves, one 
while crouding dole together, another while dilfevering, and 
lome dividing themlelves into many and very much changing R* 
gores, which, for the moR part, are very unulual. And albeit 
thoieloinconRant mutations did (omewhat alter the primary pe*

riodick
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riodick courfe of the (aid fpots, yet did they not alter the opini
on of our friend, lb as to make him believe, that they were any 
cdential and Rxed caule o f thole deviations, but he continued to 

. ho!d, that ali the apparent alterations derived themtelves from 
thole accidental mutations: in like manner, juA as it would hap- 

I pen to one that (hould from far diAant Regions oblerve the mo
tion of our C louds; which would be di[covered to move with a 
moRfwift, great, and conAant motion, carried round by the di
urnal of the Earth (if  haply that motion belong to the
lame) in twenty four hours, by circles parallel to the Equiiio&i- 
al, but yet altered, in part, by the accidental motions caufed by 
the winds, which drive them, at all adventures, towards different 
quarters o f the World. While this was in agitation, it came to 
pats that r;ay lent him two Letters, written by a certain per- , ^
Ion, under the feigned name o f * upon the fobjeS o f nuenameis e s 
thete Spots, requeuing him, with importunity, to declare his 
thoughts freely upon thole Letters, and withal! to let him know here meant 
what his opinion was touching the edence o f thole lpots;which his is intituled, <̂ /nZ- 
requeAhefatisRedin 3 Letters, IhewingRrAof all howvain the 
conjcAures of were; & dilcovering,Acond!y,his own opi
nions; withal foretelling to him,that would undoubtedly
be better adviled in time, and turn to his opinion,as it afterwards' 
came to pals. And becaule that our Academian (as it was alfb 
the judgment o f many others that were intelligent in Natures le- 
crets) thought he had in thole three Letters invcAigated and dc- 
monArated, if not all that could be deRred, or required by hu
mane curioRty , at lea A all that could be attained by humane 
reafonin fuch a matter, he, for Rome time (being buRed in other 
Audies) intermitted his continual oblervations, and onely in com
placency to Rome friend, joyned with him, in making now and 
then an abrupt oblervation : till that he, and aAcr Rome years,
We, being then at my" Country-feat, met with one of thelblita- 
ry Solar fpots very big, and thick, invited withal by a dear and ' '
conAant lerenity o f the Heavens, he, at my rcqueA, made obler- 
vationsof t!ie whole progreRe of the laid fpot,carefully marking 
upon a (heet o f paper the places that it was in every day at the 
time of the Suns coming into the Meridian ; and we having found 
that its courfe was not in a right line, but Romewhat incurvated,
We came to rcfolvc, at laA, to make other oblervations front time 
to time; to which undertaking we were Arongly induced by a 
conceit, that accidentally came into the minde of my GueA, 
which he imparted to me in thele or the like words.

In rny opinion, f  Ai/zp, there i$ a way opened to a buRnefs o f 
very great confluence. For if the Axis about which the Sun- 
turneth be not ere& perpendicularly to the plane of the Ectip*

R r  tick;
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tick, but is inctined upon the fame, as its crooked conric, but e- 
ven now obferved, makes me believe, we lhali be able to make 
luch con)eRures o f  the Rates o f  the Sun and Earth, as neither (o 
lolid or fo rational have been hitherto deduced from any other ac
cident whatloevcr. I being awakened at lb great a prbmile, im
portun'd him to make a free dilcovery o f his conceit unto me. 
And he continued his dilcom 1c to this purpofe. I f  the Earths 
motion were along theEciiptique about the Sun  ̂ and the Sun 
were conAituted in the centre o f  the (aid Ecliptick? and therein 
revolved in its fclf, not about the Axis o f the laid Ediptique 
(which would be the Axis o f the Earths annual motion) but up
on one inclined, it muR needs follow, that Rrangc changes wi!l 
reprefent thcmlelves to us in the apparent motions o f  the Solar 
Ipots, al,though the laid Axis o f the Sun fhould be luppofed to 
perRR perpetually and immutably in the lame inclination, audio 
one and the lame direRion towards the lelflam e point of the 
Univetle. Therefore the TerreRrialClobe in the annual motion 
moving round it? it will RrA foUow, that to us, carried about by 
the lam e, the courfes o f  the' fpots lhali lonietimes leem to be 
made in right lines? but this only twice a year, and at all other 
times fhall appear to be made &y archer inienbbly incurvated. 
Secondly, the cucvity^of thole archesfor onehalf o f the year, 
will Ihew inclined the contrary way to what they will pppearin 
the other half ? that is, for fix moneths the convexity o f the ^  
ches fhald be towards the upper part o f  the Solar and for
the other lix moneths towards the inferiour. Thirdly,the Ipots be 
ginning to appear,and ( if  1 may lb ipeak) to rife to our eye from 
the left fide o f the Solar and going to hide thcmlelves
and to let in the right Ude, the Oriental termes, that is; o f their 
RrR appearings for fix moneths? fliall be lower than the oppose 
termes o f their occupations ; and for other Hx moneths it lhaH 
happen cpntrarily, to wit, that the laid Ipots riling from more e- 
levpted points, and from them defending, they lhali, in theil 
courles, go and hide themfelvc$in lower points; and obely &f 
two dayes in all the year lhali thole termes o f Tilings and fee* 
tings be equilibrated .* after which freely beginning by finall dt" 
grecs the inclination o f  the courles o f  the fpots, and day by day 
growing bigger, in three moneths, it lhali arrive at its greateR 
obliqupy,and from thence beginning to diminish, in fuch another 
.time it fhall reduce it felf to the other It Hall hap
pen? for a fourth wonder, that thecourle o f the greateR obli
quity lhali be the lame with the courfe made by the tight Hnf? 
3nd in the day o f the Libration the arch o f the courfe fhall feem 

than ever incurvated. Again? in the other times, accofd- 
jnga^thc pendency fhall fucceflively diminilh? and make its ap-
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proach towards the the incurvatioA o f the arched
of the courArs on the contrary (hall, by degrees, increase.

SAGR. IconfeHe, that to interrupt you in youf
Difcourfeis ill manners, but I eAecm it no leAerudenefsto per
mit you to run on any farther in words, whilA they are, as the 
faying is, caA into the a ir : for, to fpeak freely, I know not how 
to form any diAin& conceit o f fo much as one o f thefe concluA- 
ons, that you have pronounced ; butbecaufe, a s !  thusgenctal- 
ly andconfufedly apprehend them, they hold forth things o f ad
mirable confluence, 1 would gladly, fomc way or other, be 
made to under Aand the lame.

S A L v. The lame that befalls you, befell me alio? whilA my 
GueA tranfported me with bare words ; who afterwards afAAed 
my capacity, by delcribing the bulineAc upon a material InAru- 
ment, which was no other than a Ample Sphere, making ufe o f r.J? , ^ 1  
fame of its circles, but to a different purpoie from that, to which ^ 
they are commonly applied. Now ! will fupply the defe& o f 
the Sphere, by drawing the fame upon a piece o f paper, as need n#tJ6* 
fhall require. And to reprefent the ArA accident by me propoun- 
Jed, which was, that the courfes or )ourneys o f  the fpots, twice 
 ̂ year, and no more, might be feen to be made in right lines, let 

us fuppofc this point O ^  F ig 4 .] to be the centre o f the grand 
Orb, or, if you will, o f the Ecliptick, and likewife alfo o f  the 
Globe of the Sun it felf; o f  which, by reafon o f the great di- 
Aance that is between it and the Earth, we that live upon the 
Earth, may Aippofe that we fee the one h a lf: we will therefore 
defetibe this circle A B C  D  about the (aid centre O, which repre- 
fenteth unto us the extream term that divideth and feparates the 
Hemifphere of rhe Sun that is apparent to us, from the other that 
is occult. And becaufe that our eye, no leAe than the centre o f 
the Earth, isundcfAood*to be in the plane of the Ecliptick, in 
Which is like wile the centre of the Sun, therefore, i f  we Hiould 
fancy to our (elves the body of the Sun to be cut thorow by the 
faid plane, the fe&ion will appear to our eye a right line) which 
jet be B O D , and upon that a perpendicular being let fall A O C, 
it fhallbe the Axis of thefaid Ecliptick, and o f the annual mo
tion of the TcrreArial Globe. Let us next Aippofe the Solar body 
(without changing centre) to revolve in it felf  ̂ not about the 
Axis A O C . (which is the erc& Axis upon the plane o f the E- 
(liptick) but about one fomewhat inclined, which let be this 
E  0 1, the which Axed and unchangeable Axis maintained it felf 
perpetually in the fame inclination and dire&ion towards the 
lame points of the Firmament, and o f the Univerfe. And be
caufe, in the revolutions o f the Solar Globe, each point o f its (u- 
perAcies (the Poles excepted) de&ribeth the circumference <$f *
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circle, cither bigger or leffer, according as it is more or lefle re* 
mote from the faid Poles, let us take the point F, equally diAant 
from them, and draw the diameter F O G , which fhall be perpen
dicular to the Axis E I, and fhall be the diameter p f the grand 
circle deferibed. about the Poles E l .  SuppoAng not that the 
Earth, and we with her be in fuch a place of the Ecliptick, that 
the Hemilphere o f the Sun to us apparent is determin'd or bound* 
ed by the circle A B C  D , which palling (as it alwdyes doth) by 
the Poles A C , paffeth alfo by E I. Ic is manifeA, that the grand 
circle? whole diameter is FG, fhall be ere& to the circle A B C D, 
to which the ray that from our eye falleth upon the centre 0) h 
perpendicular  ̂ lb that the faid ray falleth upon the plane of 
the circle, whole diameter is F G, and therefore its circumference 
will appear to us a right line, and the felf fame with F G, where
upon if  there fhould be in the point F, a fpot, it comming after
wards to be carried about by the Solar conversion,, would, upon 
thefurfaceof the Sun, trace out the circumference o f that cir
cle, which feems to us a right line. Its courfe or paflage tviM 
therefore feem Rraight. And Rraight alfo will the motion of the 
other fpocs appear, which in the faid revolution fhall deferibe lef
fer circles, as being all parallel to the greater, and to our eye 
placed at an immenle diAancc from them. Now, if  you do but 
conAder, how that after the Earth fhall in Ax moneths have tun 
thorow half the grand Orb, and fhall be fituate oppoAte to that 
Hcmilphere o f  the Sun, which is now occult unto us, fo as that 
the boundary o f the part that then fhall be leen, may be the fe)f 
fame A B C  D , which alfo fhall paffe by the Poles E t ; yon 
Aiall underAand that the fame will evene in the courfes of the 
fpots, as before, to wit, that all will appear to be made by right 
lines. But becaufe that that accident takes not place, fave one* 
ly when the terminator or boundary paAeth by the Poles Hi? 
and the faid terminator from moment to moment, by meanes of 

, the Earths annual motion, continually altereth, therefore its paf
fage by the Axed Poles E 1, fhall be momentary, and confequent' 
ly momentary fhall be the time, in which the motions of tho(e 
fpots fhall appear Araighr. From what hath been hitherto fpoken 
one may comprehend alfo how that the apparition and beginning 
o f the motion of the fpots from the part F, proceeding towards 
G , their paffages or courfes are from the left hand, afeending to
wards the right; but the Earth being placed in the part diame
trically oppoAte the appearance of the fpots about C , (hall Rill 
be to the left hand o f the beholder, but the paflage fhall be def
ending towards the right hand F . Let us now deferibe the Earth 
te be Rtuate one fourth part farther diAant from its prefent Rate, 
and let us draw, as in the other Agure, the terminator A B  C D ,
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[<M A; Ffg. and the Axis, as before A C , by which the plane 
of our Meridian would paRe, in Which plane fhould alio be the 
Axis of the Suns revolution, with its Poles, one towards us, that 
is, in the apparent Hemifphere, which Pole we will reprefent by 
the point E, and the other (hall fall in the occult HemKphere, 
and I mark it I . Inclining therefore the Axis E I, with the fupe- 
riour part E, towards u s, the great circle defcribed by the Suns 
converGon, (hall be this B F D  G, whofe half by us feen , name
ly B F D , (hall no longer feem unto us a right line,by feafbn the 
Poles E I are not in the circumference A B C D , but (hall appear 
incurvated, and with its convexity towards the inferiour part C . 
And it is manifeff, that the fame will appear in all the leGer cir
cles parallel to the fame B F D . It is to be underRood alio, that 
when the Earth (hall be diametrically oppoGte to this Rate, fo 
that it feeth the other Hemifphere o f  the Sun, which now is hid, 
it (hall o f the (aid great circle behold the part D  G B incurved, 
with its convexity towards the fuperiour patt A ; and the cour
ses of the fpots in thefe conRitutions Grail be GrR, by the arch 
B F  D ,and aAerwards by the other D  G  B, and the GrR appari
tions and ultimate occupations made about the points B and D ,

I (haM be equilibrated, and not thdfe that are more or leGe eleva
ted than thefe. But if we cohRitute the Earth in fuch a place 
o f the Ecliptick, that neither the boundary A B C  D , nor the 

I Meridian A C, paGeth by the Poles o f  the Axis E  I, as I will fhew 
[ you anon, drawing this otlier Figure jjprx..Frg.6/] wherein the 
i apparent or viGble Pole Efalleth between the arch o f the termi

nator A B, and the feRion o f the Meridian A C ; the diameter 
o f the great circle (hall be F O G ,  and the apparent femicircle ' 
F  N G, and the occult femicircle G  S F, the one incurvated with 
its convexity N towards the inferiour part, and the other alfb 
bending with its convexity S towards the upper part o f the Sun. 
The ingrefHons and cxitions o f the fpots, that is, the termes F 
and G fhall not be librated, as the two others B and D  ; but F  
fhall be lower, and'G higher : but yet with leGer difference 
than in the GrR Figure. The arch alio F N G Giall be incurva- 

! ted, but not (o much as the precedent B F D ; fo that in this po- 
Gtion the paGages or motions o f the fpots Giall be afcendent 

I from the left Rdc F, towards the right G , and Giall be made by 
curved lines. . And imagining the Eatth to be conRituted in the 
poGtion diametrically OppoGte  ̂ fo that the Hemifphere o f the 
Sun, which was before the occult, may be the apparent, and ter- - 
minated by the fame boundary A B C D , it will be manifeRly 
dKcerned, that the eourle o f the fpots fhall be by the arch G S F , 
beginning from the upper point G, which fhall then be Kkewife 
Rom the left hand of the beholder, and going to determine, des

cending
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lending towards the tight , in the point F. What I have hi- 
therto (aid , being undcrRood, I believe that there remains no 
difHculty in conceiving how Rom the paflingof the terminator of 
the Solar Hemifpheres by the Poles o f the Suns converfion, or 
neer or far from the fame, do arife all the differences in the appa
rent courfes of the fpots; fo that by how much the more thofe Poles 
(hall be remote from the faid terminator,by fo much the more (hall 
thofe courfes be, incurvated , and lefle oblique ; whereupon at 
the fame diRance, that is, when thofe Poles areinthefeRion of 
the Meridian, the incurvation is reduced to the greatcR, but the 
obliquity to the leaR , that is to , as the fecond of
thefe three laR figures F/g. demonRrateth. On the
contrary, when the Poles are in the terminator, as the 6rR of 
thefe three figures jjyix*. Fig. 4 .] fheweth the inclination is at 
the greateR , but the incurvation at the leaR , and reduced to 
rc&itudc. The terminator departing Rom the Poles, the curvicy 
begins to grow fenfiblc, the obliquity all the way encreafing, 
and the inclination growing leffcr.

Thefe are thofe admirable and extravagant mutations, that my 
CueR told me would Rom time to time appear in the progredes 
o f the Sojar fpots, if  fo be it (hould be true that the annual mo
tion belonged to the E arth , and;that the Sun being conRituted 
in the centre o f the Ecliptick, i%erc revolved in it felf upon an 
A x is, not ercR , but inclined to the Plane o f the faid Eclip* 
tick.

SAGR. I do now very well apprehend thefe confluences, 
and believe that they will begetter imprinted in my fancy, when 
'I(hall come to reflcR upon them, accommodating a Globe to 
thofe inclinations, and then beholding them from feveralpla* 
ces. It now remains that you tell us what followed afterwards 
touching the event o f thefe imaginary confcqucnces.

S A L v. It came to pafle thereupon , that continuing many R* 
veral monethsto make moR accurate obfervations, noting down 
with great exaRneflc the courfes or tranfitions o f fundry fpots at 
divers times o f the year, we found the events punRuallytocor- 
refpond to the predi&ions.

SAGR. ifthis which faith be true; (nor
canwe diRruR him upon his word) the and
tf/e^^jhadnecd of (olid arguments, Rrong conjeRures, and 
well grounded experiments to counterpoife an objeRion of fo 
much weight, and to fupport their opinion Rom its final over
throw.

 ̂S ! M,p. and fbRly good Sir , for haply you may not yet 
be got lb far as you perfwade your felf you are gone. And 
thoughTam notanabfolutcm aRerof the fubjeR of that narra

tion



tion given us by ; yet do I not And that my Logick,
whilA I have-a regard to form , teacheth me, that that kind o f ar
gumentation affords me any neceflary reafon to'conclude in fa
vour of theC(?perH/f4M HypotheAs? that is? o f  the Aabilitylof 
the Sun in the centre o f the Zodiack , and o f the mobility of 
the Earth tinker its circumference. For although it be true, that 
the laid conver Aon of the Sun ? and cirnition o f the Earth being 
granted ? there be a neceAity o f difeerning fuch and fuch Aran^e 
extravagancies as thefe in the fpots o f the Sun? yet doth it not 
follow that arguing per coMi/fr/M#? , from finding fuch likeun- 
ufual accidents in the Sun, one muA o f necfAty conclude the 
Earth to move by the circumference? and the Sun to be placed 
in the centre o f  the Zodiack. For who fhall aHertain me that the 
like irregularities may not as well bevifibleinthe Sun? it being 
moveable by the Ecliptick, to the inhabitants o f the Earth J it 
being alfo immoveable in the centre o f the fame ? UnleAe you 
demon Arate to me? 'that there can be no reafon given for that ap
pearance ? when the Sun is made moveable, and the Earth Aabie, 
1 will not alter fny opinion and belief that the Sun moveth , and 
the Earth Aandeth Aill.

S A c R- F ^ p A c ^  behaveth himfelf very bravely ? and argueth 
very fubtilly in defence o f the caufe of and ;
^ d f f l^ y ^ p c a k t h e  truth? mythinks^that the converf^tionof 

? though it have been but o f  {mall continuance, hath 
much farthered him in difcourAng AlogiAically. An cffe&! which 
I know to be wrought in others as well as him. But as to finding 
and fudging whether competent reafon maybe rendered o f the 
apparent exorbitances and irregularities in the motions o f the 
fpots ? fuppofmg the Earth to be immoveable, and the Sun 
moveable , f fhall expeff that manifeA his opinion to
Us, for it is very probable that he he hath confldercd o f the 
fame , and colleAed together whatever may be faid upon the 
point.

S A L v.* f  have often thought thereon, and alfo difeourfed 
thereof with my Friend and GueA afore-named ? and touching 
what is to be produced by Philofophers and AAronomers, in de
fence o f the ancient SyAeme , we arc on one hand certain ? cer
tain f fay, that the true and pure f  f r i p ^ t f l a u g h i n g  at fuch 
as employ themfelves in fuch, to their thinking ? inApid foole- 
ries, will ccnfure all thefc to be vain illuAons o f the
ChriAals ? and in this manner will with little trouble free them
felves from the obligation o f Audying any more upon the fame. 
Again ? as to the AAronomical Philofophers, after we have with 
fome diligence weighed that which may be alledged as a mean 
between thofe two others, we have not been able to And out an

anfwer
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ahfwerthat fuHiccth to fatisfie at once the courfc of the fpots, 
and the difeout fe o f the Mind. I wiH explain unto you fo much 
as I remember thereof, that io you may judge thereon as feems 
bcR unto you.

Suppofing that the apparent motions of the Solar (pots are the 
fame with thole that have been above declared, and (uppohng the 
Earth to be immoveable in the centre o f the Ecliptick, in who!e 
circumference let the center o f the Sun be placed ; it is neceflary 
that o f  all the differences that are feen in thofc motions, the cau- 
fes do refide in the motions that are in the body o f the Sun : 
Which in the 6rR place muR neccllarily revolve in it (elf (i. ?. 
about its own axis) carrying the fpots along therewith ; which 
fpots have been fuppofed , yea and proved to adhere to the So
lar fuperficies. It muR fecondly be confeR, that the Axis o f the 
Solar converfion is not parallel to the Axis of the Ecliptick, that 
is as much as to fay , that it is not perpendicularly ere&ed upon 
the Plane of the Ecliptick, becaufe if it were fo , the courfes ant! 
exitions o f thofe fpots would feem to be made by right lines pa* 
rallel to the Ecliptick. The (aid Axis therefore is inclining ? in 
regard the (aid courfes are for the moR part made by curve lines. 
It will be neceflary. in the third place to grant that the inclinati
on of this Axis is not fixed , and continually extended towards 
one and the fame point o f the Univerfe , but rather that it doth 
alwayes Rom moment to moment go changing its dire&ion ; for 
if  the pendency fhould always look towards the fclf lame pointy 
the courfes o f the ipots would never change appearance; but 
appearing at one time either right or curved, bending upwards 
or downwards , attending or defending , they would appear 
the fame at all times. It is therefore ncccRary to fay , that the 
laid Axis is convertible; and is fbmetimes found to be in the 
Plane o f  the circle that is extreme, terminate) or o f the vifibk 
Hemifphere , I mean at fuch time as the courfes o f  the fpots 
feem to be made in right lines , and more than ever pendent) 
which happeneth twice a year; and at other times found to be in 
the Plane o f the Meridian of the Obfervator, in fuch fort that 
one o f its Poles falleth in the viHble Hemifphere o f the Sun, and 
the other in the occult; and both of them remote Rom the ex* 
treme points, or we may fay , Rom the poles o f another Axis o f 
the Sun , which is parallel to the Axis o f the Ecliptick ; (which 
fecond Axis muR neceRarily be aligned to the Solar Globe) re
mote, I fay, as far as the inclination of the Axis o f the revolution 
of the fpots doth import; and moreover that the Pole falling in 
the a p p a ^ t  Hemifphere , is one while in the fuperiour, another 
while in the inferiour part thereof ; R)r that it muR be f o , the 
courts themfelves do manifeRly evince at Rich time as they are
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equilibrated, and in their greateA curvity , one while with 
their convexity towards the upper part, and another whUe 
towards the lower part o f the Solar Andbecaufe
thofe portions are in continuall alteration , making the in
clinations and incurvations now greater, now leder, and (omc- 
times reduce thcmAlves, the 6rA fort to pcrAdf libration, and 
the fecond to pcrfeA perpendicularity,it is necedary to adert that 
the (elf fame Axis of the monethly revolution o f the (pots hath 
a particular revolution o f its own, whereby its Poles describe 
two circles about the Poles o f  another Axis, which for that rea- 
fon ought (as f have faid) to be adigued to the Sun, the femidi- 
ameter of which circles anfwereth to the quantity o f the incli
nation o f the faid Axis. And it is necedary, that the time o f its 
Period be a year  ̂ for that fuch is the time in which all the ap
pearances and differences in the courles o f the Ipots do return.
And that the revolution o f this Axis, is made about the Poles o f  
the other Axis parallel to that o f the Ecliptick, & not about other 
points, the greateA inclinations and greateA incurvations, which 
are always of the fame bignefs, do clearly prove. So that finally, to 
m a i n t a i n  the Earth fixed in the centre, ic will be necedary t Q  af- 
dgn to the Sun,two motions about its own centre, upon two fevc- 
ral Axes, one of which fmifheth its convcrfion in a year, and the 
otherinlcdcthanam oneth; which adumption fcen&eth, to my 
undemanding, very hard, and almoA impodible ; and this de- 
pendeth on the nccedity of aferibing to the faid Solar body two 
other motions about the Earth upon different Axes, deferibing 
with one the Ecliptick in a year, and with the other forming fpi- 
rals, or circles parallel to the Equino&ial one every day : 
whereupon that third motion which ought to be adigned to the 
Solar Clobe about its own centre ( I mean not that almoA 
monethly? which carrieth the ipots about, but I (peak o f that o- 
ther which ought to pade thorow the Axis* and Poles o f this 
monethly one) ought not, for any reafbnthat I fee, to dnifh its 
Period rather in a year, as depending on the annual motion by 
the Ecliptick, than in twenty four hours, as depending on the 
diurnal motion upon the Poles of the Equino&ial. f know, that 
what I now fpeak is very obfeure, but Khali make it plain unto 
you, when we come to ipcak o f the third motion annual, adign- 
ed by tothe Earth. Now if thefefbur motions, fb
incongruous with each other, (all which it would be necedary to 
adign to the (elf fame body o f the Sun) may be reduced to one 
foie and Kmplc motion, adigned the Sun upon an Axis that never 
changcth pofition, and that without innovating any thing in the 
motions for fo many other caufes adigned to the TerreArial 
Globe, may loeadly falve fomany extravagant appearances
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the motions o f the Solar (pots, it feemeth* really that fiich an 
HypotheGs ought not to be rejc&ed.

This, ^7777phe/7 ,̂ is all that came into the minds o f our friend, 
and my felf, that could be allcdged in explanation of th is f& ^ -  
Mff?M%by the Ccper77^^77  ̂ and by the ft#/##?;?/?#.?, in defence 
o f their opinions. D o you inferre from thence what your judg- t 
ment perfwades you.

S i M p. !  acknowledge my felf unable to interpofc inf fo im- 
portantadeciGon: And, as to my particular thoughts, t will 
Aand neutral; and yet nevertheleGe I hope that a time will 
come, when our minds being illumin'd by more lofty contempla
tions than thefe our humane reafonings, we (hall be awakened 
and freed from that miA which now is fo great an hinderance to 
our Gght.

S A c  R. Excellent and pious is the counfel taken by 3;7%pf7* 

frMr, and worthy to be entertained and followed by all, as that 
which being derived from the higheA wifdome and fupreame# 
authority, may onely, with fecurity be received. But yet fo far 
as humane reafonis permitted to penetrate? conGning my felf 
within the bounds o f conje&ures, and probable reafons, f will 
fay a little n)orerefolute!y than 3*77yp/7C7%? doth, that atnongA 
all the ingenuous fubtilties I ever heard, f have never met with j 
any thing o f greater admiration to my intelleR, nor that hath 
more abfolutely captivated my judgment, (alwayes excepting 
pure Geometrical and Arithmetical Demon Arations) than theA 
twocon)e&ures taken, the one from the Aations and retrograda* 
tions o f the Gve Planets, and the other from thefe irregularities of 
the motions of the Solar fpots .* andbecaufe they feemtomelh 
eaGly and clearly to aflign the true reafon o f fo extravagant ap
pearances, fhewing as i f  they were but one foie Gmple motion! 
mixe&withfo many others, Gmple likewiA, but different from 
each other, without introducing any difficulty, rather with obvi
ating thofe that accompany the other HypotheGs; I am think* 
ing that I may rationally conclude, that thofe who contumaci- 
ouGy withAand this Qo&rine, either never heard, or never un- 
derAood, thefe fo convincing arguments.

S A L v. I will not aferibe unto them the title either o f con- ' 
vincing, or non-convincing; in regard my intention is not, ^  I 
have feveral times told you, to refolve any thing upon fo Mgh 3 
queAion, but onely to propofe thofe natural and AAronomicall 
reafons, which, for the one and other SyAeme, may be produced 
by me, leaving the determination to others; which determinati
on cannot at laA, but be very manifeA ; for one o f the two poG- 
tions being o f neceGlty to be true, and the other o f necefGty to 
be falfc, it is a thing impoGible that (alwayes conGning our Alves

within

22.2 G. C A L ! L ^ U S ,



within the limits of humane doctrine) the realonS alledged for 
the true Hypothecs (hould not manifeR thcm(elvesas concludcnt 
as thofefor the contrary vain andinedre&ia!.

S A G R. It will be time therefore, that we hear the obje&ions 
of the little Book of* 

did bring with hi
S i M p. Here is the Book, and this is the place where the Au- concealed Au

thor hrUbrieRydeicribeth the SyAeme o f the World, according 
to the Hypothecs of C p p e r H / f M ? ,  laying, Tfrm;;; ;g7f%r and its tide

Lyi/u, Copernicus, &c. ^
SALv.  Forbear a iittlc, for methinks that this

Authour, hi this HrR entrance? (hews himlelf to be but very ill 
verft in the Hypothecs which he gocth about to confute, in re
gard, he faith that C(?per%ic%F maketh the Earth, together with 
the Moon, to deferibe the * grand Orb in a year moving from 
EaR to WeR ; a thing that as it is falle and impoRible, lb was it * ^  theEclip:;̂  
never affirmed by C <% ?fr% ic% y, who rather maketh it to move the 
contrary way, I mean from WeR to EaR, that is, according to 
the order of the Signes ; whereupon we come to think the fame 
to be the annual motion o f the Sun, couRituted immoveable in 
the centre o f the Zodiack. See the too adventurous conRdence 
of this man s to undertake the confutation o f  anothers DoQr^ne, 
and yet to be ignorant o f the pri^aty^fuhdamentafs^upon which 
his adverfary fayeththe greateR âud moR important part o f all 
the Fabrick. This is a  bad beginning to gain himfelf credit 
w ith h isR eadcr^butfetusgoon .^  ..

S t M p. Having explained the Umverfaf SyReme, He beginneth 
to propound his objeQions againU this annual motion : ^nd 
fhehrR ar^thefe, which he citcth Ironically, and in defi(ion,of ^  ^

and of his followers, writing that inlthis phantaRica!
HypotheRs of. the World one ynuR neccRarily maintain very 
grode. ablurdities; namely, that the Sun, and Mercury Cofern!-
^re below the Earth ; and that grave matters go. naturally up
wards, and the light downwards; and that out Lord,.and
Redeemer, afeended into Hell,and delcended into Heaven,j^yhen 
he approached, towards tire Sun, and that when com-
.tnanded the^Sun to Rand Rill, the Earth Rood* jlill, or the Sun 
tnoyed a contrary way to thatof the Earth  ̂ apdthat when the 

,Sun isin C^Meer, the Earth runneth^through ; and that
the H jcwjf (*ot Winter) Signes make the $u.mmer, and'the 

W inter; and that the.$tars do not rile and'let to 
-the Earth, hut the Earth to the S ta rs ; and that the EaR  begin
neth in the W eR, and the W eR in the E a R ; and, itt a word, 
that almo^ the whole courle o f  the W orld is inverted. ^

S a L v. Every thing pleafeth me, except it be bis having inter-
Sf  a 'miked
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mixed places out of the (acred Scripturcs(alwayes venerable,and 
to be rever'd^ amongRthcfe, but two (curri)ous fooleries, and 
attempting to wound with holy W eapons, tho(e who Philofo- 
phatinginjeR, andfordivertifem ent, neither a(Brm nor deny, 
b u t , (ome prefuppofals and portions being aRumed, do famili* 
arly argue.

S i M?. Truth is, he hath difpleafed me alfo, and that not a 
little ; ande(pecially, by adding prefently after that, howbeit, 
the Cpper/MehiSj anfwer, though but very impertinently to thefe 
and Rich like other rea(ons,yet can they not reconcile nor anfwer 
thofe things that follow.

S A L v. This is worfe than all the re A ; for he pretendeth to 
have things more efHcacious and concludent than the Authorities 
o f the (acred Leaves ; But ( pray you, let us reverence them, 
and paRc on to natural and humane rea(ons: and yet if  he give 
usamongRhis natural arguments, things o f no more (olidity, 
than thole hitherto alleadged, we may wholly decline this under
taking, for I as to my own parricular, do not think it (it to fpend 
words in anfwering (uch trifling impertincncies. And as to what 
he faith/that the C<?pfr#icd%.f anfwer to thefe obje&ions, it is 
moRfalfe, nor tnay it be thought, that any man fhould (et him 
(elf to waA his tithe (o unproHtably. '

S IMP. I concur with ydu in the fame judgement; therefore 
let us hear the other inRances that he brings, as much Arongef* 
And obferve here, how he With very exa& computations conclude 
eth, that if the grand Orb o f  the Earth, or the ecliptick,in which 
C^per/%/e^fmakethittoruntm a year round the Sun, (houldbe 
as it were, infenRble, inrefpe&oftheimmenRtie o f the Starry 
Sphere ; According as the faid'C^per/Mfiar , (aith it is to be (up* 
pofed^' it would be ncceRary to grant and confirm,that the fixed 
St%fs Were remote from us,-an unconceivable diRancc, and that 
the le#er o f them, were bigger than the whole grand Orb afor&- 
J(aiH,̂  and (ome other much biggerthan the whole Sphaere of 
ni^y'M aRescertdinlytooexceRivelyvaR, unimaginable, and 
in ed ib le . '  ̂ ^

*^A  Ihayef heretofore (een fuch another obje&ion brought 
by^TyrLt? agai^K apd this is not the Hr A time that I
haV  ̂difeovered the fallacy; or, to fay better, the fallacies of this 
ArgudieRitatioi^fbundedupon a moRfalfe Hypothefis,and upon 
a PtoppOtion q f  fhe (aid underRood by his adverfa-
rieŝ  ̂̂ t h  too punRual a nicity, according to the pra&ife of tho(e 
pleaders, who Hndingthe Raw to be in the very merit o f their 
caufe/*keep to (ome one word, fallen unawares from the contra- 
ry P^tie , and ]dy but into loud and tedious defcants&pon that, 

y^ur better inforrhatlqn; C^per^^e^ having declared
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thole admirable conferences which are derived from the Earths , ^  pyogrcHlons. 
annual motion,to the other Planets,that is to lay, o f the * dire&i- 
ons dnd retrogradations of the three uppermoR in particular ; he ^
iub)oyneth,that this apparent mutation (^which is dilcerned more ^
in than in by reafon is more remote, and
yetleH ein^Jt^r^ by realon it is more remote than in
the fixed Stars, did remain imperceptible, by reafon o f their 
immenfe remoteneCe from us, in comparison o f the diRances of 
y^p/ter or 3*4tMr#. Here the Adverfaties o f  this opinion rile up, 
and fuppofing that fore-named imperceptibility of Cpper;w;*r, as 
if it had been taken by him, for a real and ablolute thing o f no* 
thing, and adding, th atah xedStarof one o f the leRer magni
tudes, i^notwithRanding perceptible, feeing that it cometh un
der the fence o f feeing, they go on to calculate with the mter- 
vention o f other falfe affumptions, and concluding that it is necef- 
fary by the CopfrTMfcn Do&rine,to admit, that a hxedStar is much 
bigger than* the whole grand Orb. Nowtodifcover the vanity 
of this their whole proceeding,I (ball fhew that a fixed Star o f the F;*r 
Rxth magnitude, being fuppofed to be no bigger than the Sun, 
one may thence conclude with true demonRrations, that the di- 
Ranee o f the (aid 6xed Stars from us, cometh to be fo great, that 
the annual motion of^t he Earth , which caufeth fo great and 
notable variations in'the Planets, appears fcarceobfcrvable in 
them ; and at the fame time, 1 will diAinQly fhew the grofs 
fallacies^'in the alfumptionsof his Adverfaties.
. And RrR o f all, ] fuppofe with the laid Coperarcwi, and alfo ^

'with his oppofers, that the Semidiameter o f the grand Orb,which s.*,
is the diflanceof the Earth'from the Sun, containeth n o S  Semi- 
diameters o f the faid Earth. Secondly, I premife with the allow- ^  
anceaforefaid, and o f truths thartite* apparenrdiatneter o f  the .'TheDkmctcr 
Suninitsm eandiRance, to be about half a degree, that is, go. "fth'Sun, bitf* 
"ha. prha. which are 1800. feconds^ that i s , .  to8ooo. thirds. ° * .
And becatifb the apparent Diameter o f a  fixed Star o f the RrR 7%; p / ^ w
magnitude, isno more than $.feconds, that.is, ^00. thirds,and 
the Diameter o f a fixed Star o f the fixth magnitude, ^o. thirds,
(and herein is the greateA errour o f the /f Hri-CcperMrc^MsJThere- A"''-*- 
fdre the'D iam etetof the Sun, edntaineth the Diameter o f a 
fixed Star o f the fixth magnitude 3 1 bo times. And therefore 
ifaRxcd'Srar o f the fixth magnitude, werefbppofed to be really 
cqna] tothe Snu, and not bigger,'which is the^fame as to fay, i f  
the Sbn were fo far removed, that its Diameter (houldfeem to 
be one of^the 2160.) parts o fw h ^icn o w  appeareth, itsdiRance 
onght of .necehiry to be 2 1 bo. tihihs greater than now in effe& it 
i ^  which is as much astofay ,- that the diRance o f the fixed Stars 
of'ihb ftxth magnitude;, is ^31 bo.'-Semidiameters o f the grand

Orb.
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Orb. And bccaufe the diRancc o f the Sun Rom the Earth, con
tains by common confent 1208. Semidiameters o f the (aid Earth? 
and the diRance o f the fixed Stars (a s  hath been faid) 2160. 
Scmediameters of the grand Orb, therefore the Semediameter of 
the Earth is much greater (that is almoR doub!e) in comparison 
o f the grand Orb, than the Semediameter o f the grand Orb, in 
relation to the diRanccof the Starry Sphere ; and therefore the 
variation of afpeR in the fixed Stars, caufed by the Diameter of 
the grand Orb, can be but little more ob(ervab!c,than that which 
isobfervedinthe Sun, occaRonedby the Semediameter of the 
Earth.

S A G R. This is a great fall for the RrR Rep.
S A L v. It is doubtlcRe an errour; for a fixed Star o f the fixth 

magnitude, which by the computation o f this Authour, ought? 
for the upholding the propofitionof Ccpfr/7/r^, to be as big as 
the whole grand Orb, onely by iuppofing it equal to the Sun? 
which Sun is leffe by far, than the hundred and fix milionth part 
o f  the faid grand Orb,maketh the Rarry Sphere fo great and high 
as RifHccth to overthrow the inRance brought againR the faid Cf

S A G R. Favour me with this computation.
S A L v. The Ripputation iseafie and fhort. The Diameter of 

the Sun, is eleven iemediameters of the Earth, and the Diameter 
o f the grand Orb, contains 2^.16. o f  thofe fame femediameters, 
by the afeent o f both parties; fo that the Diameter o f the faid 
Orb, contains the Suns Diameter 220. times very near. And 
becaufe the Spheres are to one another, asttie Cubes o f their Di* 
ametcrs,lct us make the Cube o f 320. which is 1064S0000. and 
we fhall have the grand Orb, an hundred andilx millions, font 
hundred and eighty thoufand.times bigger than the Sun, to whicA 
grand Orb, a Rar o f  the Rxth, magnitude, ought to be equal,ac- 
cording to the affertion of thi^ A ^ ^ u r .  *

S A G R. The errour then o f thefe men, conRRethin b e i n g  ex- 
trcamly miRakcn,Tn taking the apparent .Diameter o f the Rxed 
Stars: ^

S AT v. This is one,, bpt pot the onely errour o f them ; and 
indeed, I do very much admire how fo many and
thofe very famous, as are yf/A^^g^^y^T^isci7^,and
much more moderiily the.T^c^Tand C/^^/a^'jr, andinfu^m? 
all the predeceffors o f oUr ^ f^ fw /j^ ,fh qu ld  have beenfogrofly 
miRaken, in determining the magnitudes o f all the Star?? as Well 
fixed as moveable, the two Luminaries excepted,out o f that num
ber apd that they have not taken any heed to the adventitious 
irradiations that deceitfully reprefent them an hundred and mofe 
times bigger, than when.they are beheld,., without thofe capilb*

tious
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t ous rayes, nor can this their inadvertency be excufed, in regard 
that it was in their power to have beheld them at their pleaiure 
without thole trcOes, which is done, by looking upon them at 
their 6 rR appearance in the evening, or their laA occultation in 
the comming on of day ; and if none o f the rcR, yet

 ̂ which oft times is Aen at noon day, lb final!, that one mu A Aar- 
pen the light in dilcerning i t ; and again, in the following night, 
ieemeth a great Rake of light, might advertife them o f their fal- 
lacy; for I will not believe that they thought the true D j/iw  to 
be that which is feen in the ob AureA darkneRes, and not that 
which is dilccrned in the luminous : for our lights, which
feen by night afar off appear great, and neer at hand ihew their 
true luAre to be terminate and Anall, might have eaCly have 
made them cautious; nay, if  I may freely (peak my thoughts, t 
ablolutely believe that none o f  them, no not Tjych<? himfelf, fo 
accurate in handling AAronomical InArumcnts, and that fo great 
and accurate, without (paring very great coA in their conAru- 
Rion, didever go about to take and meafure the apparent dia
meter of any Star, the Sun and Moon excepted; but I think, 
that arbitrarily? and as we fay, with the eye, fome one d f the 
more antient o f them pronounced the thing to be fo and fo, and 
that all that followed him aAerwards, without more ado, kept 
clofe to what the hr A had laid ; for if  any one o f them had ap
plied himAlf to have made feme new proof o f the fame,he would 
doubtleRc have dilcovercd the fraud.

SAGR- But if they wanted the TelcAope, and you have al
ready (aid, that our with that (ame InArument came to
the knowledge of the truth, tbey ought to be excufed, and not 
accuAd o f ignorance.

SALV. This would hold good, if  without the TeleAope the 
buRneRe could not be eReRed. Its true, that this InArument by 
(hewing the P(/bar of the Star naked, and magnified an hun
dred or a thou And times, rendereth the operation much more ea- 
Ae, but the fame thing may be done, although not altogether (o 
exa&ly^ without the InArument, and I have many- times done 
the fame, and my method therein was this. I have cauAd a rope 
to be hanged towards (ome Star, and I have made uA o f  the ^  4 ^ ^
ConAellation, called the H%rp, which riAth between the North 
and  ̂ North-eaA , and then by going towards, and from . .
the faid rope, interpoAd between me and the Star, I have found Lacine o?n*M,that 
the place from whence the thickntRe o f the rope hath juAhid 
the Star from me : this done, 1 have taken the diAance from the "" ' 
eye to the rope, which was one o f  the (ides including the angle 
that was compofed in the eye, and * which inRReth upon the * 
thicknefA o f the rope, and which is like, yea the Ame with the <M by

angle
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angle in the Starry Sphere, that inAAeth upon the diameter of 
the Star, and by the proportion o f the ropes thickneAe to the 
diAancefrom the eye to the rope, by the tab!e o f Arches and 
Chords, I have immediately found the quantity o f the angle ; u- 
fing all the while the wonted caution that is observed in taking 
angles lb acute, not to forme the concourA o f the viAvc rayes 

* in the centre o f the eye, where they arc oneiy refraRed, but 
beyond the eye, where really the pupils greatneCe maketh them 
to concur.

G. G  A L I L A U S ,  M

S A G R. t apprehend this your cautelous procedure, albeit I 
have a kind of hxftancy touching the fame, but that which moA 
puzzleth me is, that in this operation, if it be made in the dark 
o f night, methinks that you meaAire the diameter o f the irradia
ted and not the true and naked face of the Star.

S A L v* Not fo, Sir, for the rope in covering the naked body 
of theStar, taketh away the rayes, which belong not to it, but 
to our eye, o f which it is deprived fo foon as the true D;/b% 
thereof is h id; and in making the obArvation, you (hall Ac,hoW 
unexpe&edly a little cord will cover that reafonable big body of 
light) which Aemed impoAible to be hid, unlefA it were with a 
much broader Screene : to meaAire, in the next place, and exa- 
Rly to And out, how many o f thofe thickneAes of[the rope inter- 
pole in the diAance between the laid rope and the eye, I take not 
oneiy one diameter o f the rope, but laying many pieces of the 
fame together upon a Table, lb that they touch, I take with a 
pair o f Companies the whole Ipacc occupied by AAecn, or twen
ty of them, and with that meafurcl commeniurate the diAance 
before with another imaller cord taken from the rope to the con* 
courfeof the vilive rayes. And with this AfHciently-exaR ope
ration I Ande the apparenc diameter o f  a Axed Star o f  the RrA 
magnitude, commonly eAecmed to be 2 /%/%.prA and alio 3 7%̂- 

by Tycho in his Le/ferj*, r%p. 167. to be no
4^*^ more than $ /econc!.?, which is one o f the 2/{.. or 36. parts o f whac

thev have held it : lee now upon what groAeerrours their Do* 
Rrmcs are founded.

SAGR. I lee and comprehend this very well, but before we 
palA any further, I would propound the doubt that arifeth In 
me in the Anding the concourle [br interARion] o f the visual 
rayes beyond the eye, when obArvation is made o f  objeRscom* 
prehended between very acute angles ; and my Aruple proceeds 
from thinking, that the laid concourle may be lometimes more 
remote, andlometimeslcAe; and this not lo much, by meancs 
of the greater or leAer magnitude o f the ob;eRthat is beheld, as 
becauie that in obArving objeRs o f the lame bigncfA , ic Aems 
to me that the concourle o f the rayes, for certain other re*
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fpc&s ought to be made more and leffc remote from the eye.

SALV. 1 fee already, whither the apprehenfion of 
a moR diligent oblerver o f  Natures fecrets, tendeth; and I 
would lay any wager, that amongR the thoufands that have ob- 
(crved Cats to contrad and inlarge the pupils o f  their eyes very 
much, there are not two, nor haply one that hath obferved the 
like effed to be wrought by the pupils o f  men in feeing, whilA 
the is much or little illumin'd, and that in the open light
the circlet of the pupil diminidieth considerably : fo that in loo
king upon the face or o f  the Sun, it is reduced to a imall-
neiic leffer than a grain o f * and in beholding objeds
that do not fhine, and arc in a lefle luminous a;?;/;;*;#, it is inlar- 
gcd to the bigneffe o f a * Lintel or more; and in fumme this 
expanfion and contradion diRercth in more than decuple pro
portion: From whence it is manifed, that when the pupil is 
much dilated, it is ncceflary that the angle o f the rayes con
course be more remote from the eye s which happeneth in be
holding objeds little luminated. This is a Dodrine which

hath, )uR now, given me the hint of, whereby, i f  we 
were to make a very exad obfervation , and o f great confe- 
quence, wc are advertized to make the obfervation o f that con- 
conrfc in the ad  o f the fame, or ;uR fuch another operation ; but 
in this our cafe, wherein we are to fhew the erronr of

thisaccuratenefleisnotneceRary: for though we fhould, 
in favour o f the contrary party, fupipofe the faid concourfe to be 
made upon the pupil it (elf, it would import little, their miRake 
being fo great, 1 am not certain, that this would have
been your objedion.

S A G R. ft is the very fame, and I am glad that it was not al
together without reafop, as your concurrence in the fame a#u- 
reth me ; but yet upon this occafion I would willingly hear what 
way may be taken to Unde out the diRance of the concourfe o f  
the vifual rayes.

SALV. The method is very eafic, and this it i s , 1 take two 
long * labels o f  paper, one black, and the other white, and make 
the black half as broad as the white ; then I Rick up the white a- 
gaiiiR a wall, and fat from that 1 place the other upon a Rick, or 
other fupport, at a diRance of fifteen or twenty yards, and rece
ding from this, fecond another fuch a fpace in the fame right line, 
-it is very manifeR, that at the (aid diRance the right lines will 
concur, that departing from the termes o f the breadth o f the 
white piece, (hall pafle clofe by the edges o f the other label pla
ced in the mid-way ; whence it followeth, that in cafe the eye 
were placed in the point o f the (aid concourfe or interfedion, 
the black flip of paper in the midR would precifely hide the op-
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poRte blank,if the Rght were made in one onely point  ̂ but if  we 
Riould Rnd, that the edges o f the white cartel appear difeovered, 
itfhaH be a neceffary argument that the visual rayes do not iRue 
from one foie point. And to make the white label to be hid by 
the black, it will be requiRtc to draw neerer with the eye .* 
Therefore, having approached (oncer, that the intermediate la
bel covereth the other, and noted how much the required ap
proximation was, the quantity o f that approach (hall be the cer
tain meafure, how much the true concourfe o f the viRve rayes, is 
remote from the eye in the faid operation, and we (hall moreover 
have the diameter o f the pupil, or o f that circlet from whence 
the viCve rayes proceed for it (hall be to the breadth of the 
black paper, as is the diRance from the concourfe o f the lines, 
that are produced by the edges o f the papers to the place where 
the eye ftandeth, when it RrA fecth the remote paper to be hid 
by the intermediate one, as that diRance is, I fay, to the diRance 
that is between thofe two papers. And therefore when we 
would, with exaRneRe, meafure the apparent diameter o f a Star, 
having made the obfervation in manner, as aforefaid, it would be 
neceRary to compare the diameter o f the rope to the diameter of 
the pupil; and having found T.g. the diameter o f  the rope to be 
quadruple to that o f the pupil, and the diRance o f the eye from 
the rope to be, for example, thirty yards, we would fay, that the 
true concourfe of the lines produced from the ends or extremi* 
ties of the diameter o f  the Rar, by the extremities o f  the dia
meter o f the rope, doth fall out to be fourty yards remote Rom 
the faid rope, for fo we fhall have obferved, as we ought, the pro- 
portion between the diRance o f the rope from the concourfe of 
the faid lines, and the diRance Rom the faid concourfe to the 
place o f the eye, which ought to be the fame that is between 
the diameter o f  the rope, and diameter of the pupil.

S A,G R* I have perfedly underRood the whole buRneRe, and 
therefore let us hear what .PRyp/RRaf hath to alledge in defence of 
the

S i M p. Albeit that grand and altogether incredible inconve* 
tiience inRRed upon by thefe adverfaries o f  C^pcr^R^y be much 
moderated and abated by the difeourfe o f yet do f
not think it weakened fo, as that it hath not Arength enough 
to foil this fame opinion. For, if f have rightly apprehended the 
chief and ultimate concluRon, in cafe, the Aars of the Rxth mag*; 
nitride were Rippofed to be as big as the Sun, (which yet I can 
hardly think) yet it would Rill be true, that the grand Orb [[or 

* Rciiptickj would occaRon a mutation and variation in the Rarry 
Sphere, like to that which the femidiameter o f the Earth produ
c e d  in the Sun, which yet is obfervable; fb that neither that, no

nor
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nor a lefie mutation being discerned in the dxed Stars, rethinks 
that by this meansthe annua! motion o f the Earth is dcRroyed 
and overthrown.

SAL*v. You might very we!! fo Conclude, i f  we
had nothing el A to fay in beha!f o f : but we have
many things to aHcdge that yet have noc been mentioned ; and 
as to that y6ur'rep!y, nothing hindercth, but that wemayfup-  
poA the diRance of the dxedStarstobe yet much greater than 
that which hath been allowed them, and you your (elf, and who
ever el A'will not derogate from the proportions admitted by 
P^Awy'sle&ators, m uA needsgrantitasa thing moA requihte 
to AppoA the Starry Sphere to be very much bigger yet than 
that which even now wc (aid that it ought to be eReemed. For 
allAAronomcrs agreeing in this, that thecaule o f the greater 
tardity of the Revolutions o f the,Planets is, the majority of 
their Spheres, and that therefore .S^fur;; is more (low than 
pAer, and than the Sun, for that the HrA is to deferibe a
greater circle than the (econd, and that than this later, &c. con
sidering thar S îMr  ̂ the altitude o f whoie Orb is nine crimes 
higher than that o f the Sun, and that for that cau(e the time o f 
one Revolution o f Ŝ fMr/?, is thirty times longer than that o f a 
copveriionoftheSun, in regard that according to the DoRrine 
of r ^ A ^ ,  one converfion of the. Aarry Sphere is bnifhed in 
^6ooo. y<fars, whereas that o f is coniummate in thirty,
and that df the Sun in one, arguing With a like proportion, and 

^  Orb o f Sjt?fr^, by reafon it 'is nine times bigger 
than that of the Sun, revolves in a time thirty times longer, by 
convcrdon, how great ought that Orb to be, which revolves 
36600. timcs'morc (lowly ? it (hall be found that the diRance o f 
the Aarry Sphere ought to be 10800 iemidiamecers o f  the grand 
Orb, which (hould be full five times bigger than that, which even 
now we computed it to be, in cafe that a dxed Star o f the dxth 
magnitndeTvcre equal to the Sun: - Now (ee how much leRer yet? 
upon this account, the variation occadoned m the (aid Stars, by 
the annual motion of the Earth, ought to appear. And if at the 
&merate we w-ould argue the diRance of the Aarry Sphere from 
Y%pifey, and from AAr.?, that would give it us to be 1^000. and 
ihis 27000 Amidiametcrs o f the grand Orb, to wit, the dr A 
(even, and the (econd twelve times bigger than what the mag
nitude o f the fixed Star, fuppoAd equal to the Sun, did make
it.

S 1 M p. Mcthinks that to this might be anfwered, that the mo
tion o f theffany Sphere hath, dn ccf^A ^p, been obArved not 
to be (o (low as he accounted i t ; yea, if I miAake not, I have 
heard that himfelf made the ObArvatidn. *
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S A L v. You fay very well ? but you allcdgc nothing in that 
which may favour the caute o f the in the leaA, who
did never yet re)e& the motion of 36000. years in the Aarry 
Sphere, for that the faid tardity would make it too vaA and im- 
menfe. For if that the faid immenfity was not to be fuppofed in 
Nature, they ought before now to to have denied a conversion 
fb How as that it could not with good proportion adapt it fetf̂  
fave onely to a Sphere o f monRrous magnitude.

S A G R. Pray you, S^ u tM y , let us lofe no more time in pro
ceeding, by the way o f thefe proportions with people that are apt 
to admit things moR disproportionate, io that itsimpofRble 
to win any thing upon them this way: and what more difpropor- 
tionate proportion can be imagined than that which thefe men 
(wallow down, and admit, in that writing, that there cannot be a 
more convenient way todifpofe the CoeleRial Spheres, in order, 
than to reguiate them by the differences of the times o f their pe* 
riods, placing from one degree to another the more flow above 
the more fwiR, when they have conAituted the Starry Sphere 
higher than the reA, as being the Rowe A, they frame another 
higher, Rill than that, and consequently greater, and make it re* 
volvein twenty four hours, whilRthemext below? it moves not 
round under gbooo. years ?

$A^Ly. I could wi(h, S"7*pf^%ay, that fufpending for a time 
the aHUbon rhat you beat to the followers o f  your opinion, you 
would Rncerely tell me, whether you think that they do in their 
minds comprehend that magnitude, which they rejcA aAerwards 
as uncapable for its immensity tp be aferibed to the Univerfe. 
For I, as to my own part, think that they do not; But believe, 
that lik$ as in the apprehenfion o f numbers, when once a man 
begins, to pa Re thofe millions of millions, the imagination is con
founded, and can no longer form a conceipt o f the fame, fo k 
happens alfo in comprehending immenfe magnitudes and diRan- 
ces i fb that there intervenes to the comprehenfion an .effeA like 
to that which befalleththe fenfe; For whilcA that in a ferene 
night I look towards the Stars, I )udgc, according to fenfe, that 
their diAance is but a few miles, and that the fixed Stars are not a 
^ot more remote than y^pzter or S^fur#, nay than the Moon. 
But without more ado, conAdcr the controvcrRes that have paR 
between the ARronomers and Peripatetick Philofophers, upon 
occaRqnof the new Stars o f C^cpenz and o f the A-
Rronomers placing them amongR the fixed Stars, and the Philo
sophers believing them to be below the Moon. So unable is our 
fenfe to diRinguifh great diAances from the grcateR, though thefe 
be in reality many thoufand times greater than thofe. In a wof^ 
I ask of thee, O foolifh man ! Doth thy imagination compreheno
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that vaR magnitude o f the Univcrfe, which thou afterwards judg- 
eft to be too immcnfe ? I f  thou comprehendeA it ? wilt thou 
hold that thy apprehenhon cxtcndethit (elf farther than the D i
vine Power? wilt thou f ay3 that thou canA imagine greater 
things than thoie which God can bring to pafle ? But ii thou 
a^prehendeA it not, why wilt thou paQe thy VerdiR upon things 
beyond thy comprchenfion ?

SjMP. All this is very well, nor can it be denied? but that 
Heaven may in greatneAcfurpaAe our imagination, as alfo that 
Cod might have created it thousands o f times vaAer than now it 
is ; but we ought not to grant any thing to have been made in 
vain, and to be idle in the Llniverfe. Now,in that we fee this ad
mirable order o f the Planets, difpofed about the Earth in diAan- 
ces proportionate for producing their effeAs for our advantage, 
to what purpofe is it to interpofe afterwards between the fublime 
Orb of and the Aarry Sphere,a vaA vacancy, without any
Aar that is fuperduous, and to no purpofe ? T o  what end ? For 
whofe profit and advantage ?

S A L y. Methinks we arrogate too much to our (elves,
whilA we will have it, that the onely care o f us, is the ad

equate work, and bound, beyond which the Divine Wifdome 
and Power doth, or di(po(ech of nothing. But I will not con
tent, that we fhould fo much fhorten its hand, but defire that wc 
may content ourfelves with anaRiirance that God and Nature 
arefbim ployedinthe governing of humane affairs, that they 
could not more apply themfelves thereto, although they had no 
other care than onely that o f  mankind ; and this, 1 chink, i  am 
able, to make out byamoA pertinent and moA noble exaKiple, 
taken from the operation o f the Suns light, which whileA it at- 
traAeth thefe vapours, or (corchcth that plant, it attraAeth, it 
fcorcheth them, as if it had no more to do  ̂ yea, in ripening that 
bunch o f grapes, nay that one (ingle grape, it doth apply it felf 
lo, that it could not be more intenfe, if the Aim of all its buAnefs 
had been the only maturation o f that grape. Now if this grape 
receiveth all that it is poHible for it to receive from the Sun, not 
RiRering the leaA injury by the Suns produAion o f a thoufand 
other eife&s at the fame tim e; it would be either envy or folly 
to blame that grape, if it (hould think or wi(h that the Sun would 
onely appropriate its rayes to its advantage. I am confident that 
nothing is omitted by the Divine Providence, o f what concemes 
the government o f humane affairs s but that there may not be 
other things in the Univerfe, that depend upon the fame infinite 
Wifdome, t cannot, of my (elf  ̂ by what my reafon holds forth 
to,me, bring my i^lf to believe. However, i f  it were not fo, 
yet fhould I not forbear to believe the reafbns laid befote me by

6?me
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fohae more fubjime intelligence. fu the mean time , if one 
Biould tell me, that an immenic fpace intcrpoAd between the 
Orbs of the Planets and the Starry Sphere, deprived of Aars and 
idle,  would be vain and ufcleAe , as like wife that lo greatan 
immenAty for receipt o f the Axed Aars, as exceed^ our utmoA 
comprehenAon would bcfuperBuous, 1 would reply,  that it is 
radinefle to go about to make our (hallow rea(on judg of*the 
Works o f G od, and to call vain and iuperBuous , \vhar(bever 
thing, in the Univcrfe is not (ubfervient to us.

S.A G R. Say rather, and i believe you would fay better, that 
wc know not what isfublervient to u s; and i hold it one of the 
grcateR vanities, yea follies , that can be in the W orld, to (ay, 
bcc^ufe I know not of what ufc yitp/ffr or tSdNir/; arc to me, that 
therefore thefe,Planets are fuperBuous, yea more, that there arc 
no fuch things v/7 rem;;; #4;Mr% ; when as, ohfooliih man! I 
kno\y not (omuch as to what purpofe the arteries, the grilles, 
the fpleen, the gall do (erve ; nay 1 (hould not know that I hare 
a gall, fpleen, or kidneys, if in many dcfcRed C orps, they were 
not (hewn unto me3 and then onely (hail I be able to know whac 
the fpleen worketh in m e, when it comes to be taken from me. 
T obgab jc  to know what this or that CceleAial body worketh in 
me ^(feeing you will have it that all their influences dire&theM- 
fclves to us) it would be rcquiAte to remove that body for fbtne 
time ; and then whatsoever cAeR 1 (hould And wanting in me, ( 
would fay that it depended on that Aar. Moreover, who will pre* 
fume to (ay that the (pace which they call too vaAand ufelefk 
between *SF/%r% and the Axed Aars, is void of other mundane bo* 
dies ? MnA it be fo, bccau(c wc do not lee them ? Then the four 
Medkxan Planets, and the companions of came ArA in*
to Heaven , when wc began to fee them, and not before ? And 
by Hhis rule the innumerable other Axed Bars had no * exiRencc 
btfprpthat mem did look on them ? and the cloudy conRellad* 
p!ns c^(!dd were at ArA only white Bakes, but afterwards
with the ^TeleAope we made them to become conRellationsof 
many Ju$id and bright Aars. Oh prefumptious, rather ohraA 
ignorance o f man ! ^

S,A n A's to no purpofe ^^eJy^r,to  fally out any more into 
thcfb.nnproAtable exaggerations: Let us purfuc our intended 
deAgnc o f examining the validity o f the reafons alledged nn ei- 
ther fide, without determining any thing , remitting the judg
ment thereof when wc have done, to Rich as are more knowing. 
Returning therefore to our natural and humane difquiAtions, t 
fay, that great, little, immenfe, Anall, are not abfolute, 
but relative terms , fo that the fclf fame thing compared with 
divers, others , may ope while be called, immenfe , and another

while
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white imperceptible, nor to fay fmall. This being fo , I demand 
inrclationtowhat the Starry Sphere o f may be cal
led over vaft. In my judgment it cannot be compared , or laid 
to be luch , unlefle it be in relation to fome other thing o f the 
lame kind; now let us take the very leaA of the lame kind, 
which (hall be the Lunar Orb ; and if the Starry Orb may be lb 
cenfured to be too big in refpeR to that o f  the Moon , eveiy o- 
ther magnitude that with like or greater proportion exceedeth 
another of the lame kind, ought to be adjudged too vaA , and 
for the fame reafon to be denied that they are to be found in the 
W orld; and thus an Elephant, and a Whale, lhall without more 
ado be condemned for , and Poetical HRions, be-
caule that the one as being too vaA in relation to an Ant, which 
is a TerreArial animal, and the other in relpeR to the "Gudgeon, 
whichisaFilh, and are certainly leen to be rer;;;# MjfKrd, 
would be too immeafurable ; for without all dilpute, the Ele
phant and Whale exceed the Ant and Gudgeon in a much great
er proportion than the Starry Sphere doth that o f the M oon, 
although we Ihould fancy the laid Sphere to be as big as the C<7- 

SyAeme maketh it. Moreover , how hugely big is the 
Sphere o f ) or that o f RcHtrp , deilgned for a receptacle
but for one lingle Aar ; and that very fmall in companion o f one 
of the fixed ? Certainly if  we Ihould aflign to every one o f the 
Sxed Rars for its receptacle lo great a part o f  the Worlds ipace, 
itwouldbeneceflarytom aketheOrb wherein fuch innumerable 
multitudes o f them refidc , very many thoulands o f times big* 
ger than that which ferveth the purpofe o f Befides,
do not you call a fixed Aar very fm all, I mean even one o f the 
moR apparent, and nor one o f thofe which Ihun our light; and 
do we not cal! them lo in refpeR o f the vaA Ipace circumfufed ? 
Mow if the whole Starry Sphere were one entire lucid body; who 
is there,that doth not know that in an infinite Ipace there might be 
ilRgned adiAancc lo great, as that the laid lucid Sphere might 
Rom thence (hew as little , yea lcRe than a fixed A ar, now ap* 
pcareth beheld from the Earth ? From thence therefore we 
Ihould the# judg that felf fame thing to be little, which PPM? from 
hence we eAeem to be immeafurably great.

S A G R. Great in my judgment, is the folly o f thole who 
Would have had God to have made the World more proportinal 
to the narrow capacities o f their realon , than to his immenle, 
rather infinite power.

S i M p. Ali this that you fay is very true ; but that upon 
which the adverfary makes a fcruple , is, to grant that a fixed 
Rar (hould be not onely equal t o , but fo much bigger than the 
Son ; when as they both arc particular bodies UtMate within the

Starry
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/Bffr ô 4for̂  ̂
' fo

o/ CoB-

?V04̂ B̂ r
"P/!f<!r.

Starry Orb : ^  And indeed in my opinion this Authour very
^^pertinently quedioneth and asketh : T o what end, and
"forw hofe lake are fuch huge machines made ? Were they 
"  produced for the Earth, for an incondderable point ? And 
^ why (o remote ? T o the end they might feem io very final!, 
^ and might have no influence at all upon the Earth ? To 
"  what purpotc is fuch a needlede mondr jus  ̂immendty be- 
^ tween them and S^fxrH ? All thofe adertions fall to the 
"  ground that are not upheld by probable reafons.

S A L v. 1 conceive by the quedions which this perfon asketh, 
that one may c j!le& , that in cafe the Heavens, the Stars, and 
the quantity o f their didances and magnitudes which he hath 
hitherto held , be let alone, (although he never certainly fancied 
tohtmfelf any conceivable magnitude thereof) heperfe&ly dif- 
cerns and comprehends the benefits that flow from thence to the 
Earth, which is no longer an incondderable thing ; nor are they 
any longer fo remote as to appear fo very fmaH,but big enough to 
be able to operate bn the Earth ; and that the didance between 
them and S<%fMr% is very well proportioned , and that he, for all 
thefe things, hath very probable reafons; o f which 1 would glad* 
ly have heard fome one : but being that in thefe few words he 
confounds and contradi&s himfelf, it maketh me think that he 
is very poor and ill furnifhed with thofe probable reafons, and 
that thofe which he calls reafons, are rather fallacies, or dreams 
of an over-weening fancy. For 1 ask of.him, whether thefe Ce 
ledial bodies truly operate on the Earth, and whether for the 
working o f thofe effc&s they were produced of fuch and fuch 
magnitudes, and difpofed at fuch and fuch didances , or el& 
whether they have nothing at all to do with Terrene mattets. if 
they have nothing to do with the Earth; it is a great folly for us 
that arc Earth-born, to ofRf to make our felves arbitrators of 
their magnitudes, and regulators o f their local difpofitions, fee* 
ing that we are altogether ignorant o f their whole bufinede and 
concerns i but iFhe (hall fay that they do operate, and that they 
aredire&ed to this end, he doth affirm the fame thing which ̂  
little before he denied, and praifeth that which even now he 
condemned, in that hefaid, that the Celedial bodies dtuatflo 
far remote as that they appear very fm all, cannot have anŷ  in
fluence at all upon the Earth. But, good Sir, in the Starry Sphere 
pre-edablifhed at its prefent didance , and which you did ac* 
knowledg to be in your judgment, well proportioned to have an 
influence upon thefe Terrene bodies, many dars appear very 
f^all  ̂ and an hundred times as many more are wholly invidbte 
unto us (which is. an appearing yet lede than very fmall) 
therefore it is hecedary that (contradi&ing your fe lf)  you do

no^
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now deny their operation upon the the Earth ; or c!fe that (AHi 
tontradi&ing your A lf) you grant that their appearing very fmall 
doth not in the leaA leffen their influence ; or elfe that (  and this 
(halt be a more finccre and modcA conceflion) you acknowledg 
and freely conAfle , that our pafling judgment upon their mag
nitudes and distances is a vanity , not to fay preiumption or 
rafhneffe.

S i M p. Truth is, I my felf did alfo, in reading this paflage 
perceive the manifeAcontradiSion, in faying, that the Stars ( if  
one may fofpeakj o f Cpperynciay appearing fo very Anal!, could 
not operate on the Earth, and not perceiving that he had gtahtcd 
aninHuenceupon the Earth to thofeofft# /# ;# /, and his fe&a- 
tors, which appear not only very fm a!!, but are, for the moA 
part, very invilible.

S A L v. But I proceed to another confederation : What is the 
reafon, doth he fay, why the Aars appear fo little ? Is it hap!y, 
becaufe they Aem fo to us ? Doth not he know, that this com- T%4f 
methfrom the InArument that we imploy in beholding them, to /a
wit, Aom our eye? And that this is true, by changing InAm- 
ment, we (hall fee them bigger and bigger, as much as we wiH. ^
And who knows but that to the Earth, which beholdeth thenA 
Without eyes, they may not (hew very great, add fuch as in reali
ty they ate? But it's time that, omitting thefe tri&es, we come 
to things d f more moment; and therefore 1 having already de<- 
monArated theA two things : Fir A, how far off the Firmament 
ought to be placed to make, that' the' grand Orb cauAth no grea
ter difference than that which the ^erreArial Orb occaAdneth in . 
theremoteneileof the Sun 3 And next, how 4 ikewifc to make 
that a Aar of the Firmament appear to us o f  the fame bignefle, 
as now We fee it, it is not neceflary toluppofc it bigger than thb 
Sun ; I would know whether TycLa, or any o f  his adherents hath 
ever attempted to 6nd out, by aRy means, whether any appea
rance be fo be difeoveted in the Aarry Sphere, upon'which ond 
may the more refoltitely deny or admir the annual Adtioit o f 
theEarrh. ' "  . ' ' ,

s A G R. I would anfwer for them, that thdre is not/ no hbe ^  
there any need there fhould; feeing f baric is himfclf ^
that faith  ̂ that no fuch diverfity^is there andthey^kf^uing ^
%7̂ 7M;̂ f77?, admit him the fame; and upoitthis affumption they
demonArate the improbability that Mldwet!^ thereupon, name- ^ 4 ^ ^  .r.
ly, that it would be neceffary to' make ^he^Spherd lo  inunenA^ ^ 4 1 ^ ^ 4 4 ^
that a fixed Aar, to appear unto us as gre^ag it now fefems, ought **f^'*'
of necefHty to be o f foimmenfe a magnitude, as that it  'would
exceed the bigncQ^ of the whdle grand Orb,^a thin^, wMch nidt^
WithAanding, asthey lay, is altogether intc^dibld. r-
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S A t  v. I am of the fame judgment) and verity believe that 
they argue ec^tr^ hew/^^w, Rudying more to defend another 
man,than deRring to come to the knowledge of the truth. And 
I do not only believe, that none.of them ever applied thcm(elve$ 
to make any Rich obfervation, but I am alio uncertain , whether 
any o f them do know what alteration the Earths annual motion 
Ought to produce in the fixed Rars, in cafe the Rat ry Sphere were 
not (o far diRant, as that in them the faid diverfity, by rcafon of 
itsminuitydif-appeareth; for their furceafing that inquiRtion? 
and referring themfelves to the meer aRcrtion of 
may very well ferve to conviR a man, but not to acquit him of 
the fa& .- For itspoQtble thatfuch a diverfity may be, and yet 
not have been fought for ; or that either by reaion o f its minui- 
ty, or for want of exa& InRruments it was not difeovered by

; for though it were fo, this would not be the RrR thing, 
that he either for want of InRrumcnts, or for fome other dtfeR 
hath not known ; and yet he proceeding upon other folid and 
rationalconje&urcs, afHrmeth that, which the things by him not 
difeovered do feem to contradiR : for, as hath been faid already? 
without'theTelefcope, neither could ARirp be difeerned to in- 
creafedo. times; nor %#%? q.o. more in that than in this porti
on i yea, their differences appear much leffe than really they are; 
and yet neverthelcffe it is certainly difeovered at length? that 
thofe mutations arc the fame, to an hay that the Cppfr#/f4# Sy- 
Reme required. Now it would be very well, if with thegreate# 
accurateneHcpoflibleone fhould enquire whether Rich amuta* 
tion a  ̂ought to be difcoverable in the fixed Rars, fuppoRng the 
annual,motion o f the Earth, would be obferved really and in 
cffeR, a thing which I verily believe hath never as yet been done 
by any ?,d<one, laid I ? no, nor haply (as I iaid before) by many 
well underRood how it ought to be done. Nor fpeakl this at 
randome, for I have heretofore feen a certain Manufcript of 
one o f  thcfe^^-CFpfwrj/%yy which faid, that there .would nc* 
ceRarily follow, in cafe that opinion were true, a continual ri- 
Rng and falling of the Pole from Rx moneths to Rx moneths, ac
cording âs the Earthen Rich a time? by Rich a fpaceas is the dia- 
ipeter o f  the grand Orb,rctireth one while towards the North,and 
another while towards the South; and yet it feemed to him reafb' 
nable, yqa neceffary, that we, following the Earth, when we iverc 
towards the.North fhould have the Pole more elevated than when 
we are tqvyards the South. In this very error did one fall that was 
otherwife ajvery skilful Mathematician, & a follower of Ccpfr^f* 
?s ly rh j jelateth in his 68q.^which faid,that he
had obfbrved the Polar altitude to vary, and to differ in Summer 
Rom what it is in Winter : andbecaufcTj'fh# denieth the merit

of
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of the caufe?butfndeth no fault with the method o f it? that 
is, denieth that there is any mutation to be feen in the attitude o f 
the Pole,, but doth not blame the inquidtion, for not being adap- 
ted to the finding o f what is fought, he thereby (heweth? that he 

t al(c eRceemed the Polar altitude varied, or not varied every fix 
moneths,to be a good teRimony to difprove or inferre the annual 
motion of. the Earth.
. 8 i M p. In truth, my opinion al(o tells me  ̂ that the

fame muR neceRarily enfue : for I do not think that you will de
ny me, but that if we walk only 60. miles towards the North, 
the Pole will rile unto us a degree higher, and that if we move 
60. mites farther Northwards, the Pole witl be elevated to us a 
degree more^ &c. Now if the approaching or receding do- miles 
onety, make fo notable a change in the "Polar altitudes, what 
alteration woutd follow , if the Earth and we with it, fhould 
be tranfported, I will not lay do. miles? but do. thouland miles 
thatway.

$A jL v. 1c would follow (if  it fhould proceed in the fame 
proportionJ) that the Pole (halt be elevated a thoufand degrees.
'See, whata long rooted opinion can do. Yea , by
tealon you have fixed it in your mind for fo many years, that it 
is Heaven ? that revolveth in twenty four hours , and not the 
Earth, and that confequently the Poles o f that Revolution are in 
Heaven? ^,nd not in the TerreRrial Globe,, cannot now? in an 
hours time (hake off this habituated conceipt, and take up the 
contrary, fancying to ydur felf, that the Barth is that which mo- 
veth, only for fo long time as may -fu(Hcc td conceive o f what 
would follow, thereupon (hould that lye be a truth. I f  the Earth 

be that which moveth in its felf in twenty four hours, 
in it are the Poles? in it is the Axis, in it is the Equino&ial, that 
is, the grand Circle, delcribcd by the point? equidiRant from the 
Poles, in it are the inhnite Parallels bigger and leRer deferibed by 
Ac points of the fuperdcies more and leRe diRant from the Poles, 
in it are all the(c things^ and not in the Rarry'Sphere; which, as 
being immoveable, wants them a ll,; and can only by the imagina
tion be conceived to be therein, prolonging the Axis o f the Earth 
^  far, till that determining, it (hall mark out two points placed 
right over our Poles, and the plane o f the Equino&ial being ex
tended, it (hall deferibe in Heaven a circle like it felR Now if  the 
true Axis, the true Poles, the true Equino&ial , do not change 
in the EArth fo long as you continue in the fame place o f the 
Earth, and though the Earth be tranfported, as you do pleafe, 
yet you (hall not change your habitude either to the Poles, or to 
the circles, or to any othehEarthly thing ?. and this becaufe, that 
that tranfpofition being common to you and. to all TerreRrial

V v 3 . things;
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things ; and that motion where it is common, is as if it never 
were$ and as you change not habitude to the TcrreRrial Poles 
(habitude 1 fay, whether that they rife, or defeend) lo neither 
(ha!! you change polition to the Poles imagined in Heaven ; al- 
wayes provided that by CeleRial Poles we underhand (as hath 
been already defined) thole two points that come to-be marked 
out by the prolongation of the TcrreRrial Axis unto that length. 
Tis true thole points in Heaven do change, when thcJEarths tran- 
Iportment is made after fuch a manner) that its Axis Someth'to 
pahb by other and other points o f the immoveable ?CeleRial 
Sphere , but our habitude thereunto changeth not, lo as that the 
fecond fhould be more elevated to us than thehrR. ^!f any one 
willhaVdoncof the points o f the Firmament, which do anfwer 
to the Poles o f  the Earth to alcend , and the other to defeend, 
he muR Walk along the Earth towards the one,receding Rom the 
other  ̂ for the tranlportment o f the Earth, and with it us out 
lelves, ( a s !  told you before) operates nothing at all. ^

SAGR. Permit me,, I b e l e e c h y o u ^ j / ^ t ^ ,  tb make this  ̂
little YA&e clear by an example ) which although groRe, is 
commodated to this purpofe. Suppole your leif, ^
be aboard a S h ip a n d  that Randing in the Poope, or Hin-deck; 
you h^f^^ireAed a Quadrant, orfome other ARronomical In* 
Rrumeilt,' towards the top of theTop-gallant-MaR , as if you 
wouM take its height, which fuppofe it were v. gr. ^o. degrees, 
th e s i s  no doubt, bt(jt that if you walk along the ^Hatches to
wards the MaR 2^ .or go. paces; and then again direAthefaiJ 
InRfuAlent to the lame Top-Callant-Top. You (hall hnd its cle 
vatioh tb be greater, apd to be encrealcd gr. io . degrees; but 
i f  inReadof walking thole 2$. or go. paces towards the MaR; 
you RaHdRill at the Sterne , and make the whole Ship to move 
thithe?WardS) do you believe that by rcalon o f the 2$. or go. 
paces^that ith ad p aR , the elevation of the Top-Callant-Top 
would no. degrees encrealcd?

S IMP. I believe and know that it would not gain an hairs 
breadth in the palling o f go. paces, nor o f a thouland, no nor of 
an hundred thouland m iles; but yet I believe withal that look* 
ing through the lights at the Top and Top-Gallant; if 1 fhould 
find a  fixed Star that was in the lame elevation, !  believe iAy, 
that) holding Rill the Quadrant, after !  had failed towards the 
Rar 66fRii!es ? the eye would meet with the top o f thefiid 
MaR , as before , but not with the Rar , which would be eleva
ted tome one degree.

SACK. Then you db not think that the light would fall upon 
that point o f the Starry Sphere) that anlwercth to the dirc&ion
o f theTbp*GaH antTop?

G. C A L I L ̂ E UŜ  %Hy
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S i M p. No : For the point would be changed, and would be 

beneath the Aar 6rA obferved.
S A a R. You are in the right. Now like as that which in this 

example anlwereth to the elevation of the Top-Gallant-Top, is 
not the Aar, but the point o f the Firmament that lyeth in a right 
line with the eye, and the faid top o f the M aA , fo in the cafe 
exemplified , that which in the Firmament anfwers to the Pole 
of the Earth, is not a Aar, or other fixed thing in the Firma
ment  ̂ but is that point in which the Axis o f the Earth continu
ed Arcight out, till it comcth thither doth determine, which point 
is not Axed, but obeycth the mutations that the Pole o f the 
Earth do A make. Xnd therefore , or who ever elfe that 
did alledg this objc&ion , ought to have Add that upon that 
fame motion o f  the Earth, were it true, onemighcobfervefome 
difference in the elevation and depreffion (not o f the Pole, but) 
offome fixed Aar toward that part which anfwereth to our Pole.

$ i M p . I already very w ell underAand the m iAake b y  them 
committed ; h u t y e t therefore (w hich to me feems very great) o f  
the argument b ro u g h t on the contraty i s n o t le f fe n c d , fuppo- 
fing relation to be had to the variation o f  the Aars , and n o t o f  
the Pole fbr i f  the m oving o f  the Ship but 60. m ile s , make a 
fixed Aar rife to me one d e g re e , fhall I not find a lik e , yea  and 

very much greater m u ta tio n , i f  the'Ship jfhouldfail towards the 
b id  A ar f ° r  fo  m uch (pace as is Ylic  ̂Diameter o f  the Grand 
Orb , wnich you  affirm to be double the diAance that is between 
th c E a rth a n d S u n ?

S A G R. Herein , there is another fallacy  ̂ which,
truth is, you under Aand , but do not upon the fudden think o f 
the fame , but t will try to bring it to your remembrance : Tell 
me therefore ; if  when aAer you have dire&ed the Quadrant to 
a fixed Aar, and found <y. g. its elevation to be 40. degrees, 
you fhould without Airring Aom the place, incline the fide o f 
the Quadrant, fo as that the Aar might remain elevated above 
that dircRion ? would you thereupon fay that the Aar had acqui
red greater elevation ?

S 1M p. Certainly no : For the mutation was made in.theln- 
Arument and not in the Obferver , that did change place, mo
ving towards the fame.

S A G R. But if  you fail or walk along the furface o f the Terre- 
Aria! Globe, will you fay that there is no alteration made in the* 
faid Qpadrant, but that the fame elevation'is Rill retained in re- 
fpeR of the Heavens, fo long as you your felf do not incline it, 
but let it Aand at its ArA conAitution ?

S i M p* Give me leave to think o f it. 1 would fay without 
more ado, that it would not retain the fame, in regard thepro-
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^reAe I make is not 777 p/dKo , but about the circumference o f the 
TerreArial G lobe, which at every Acp changeth inclination in 
rcfpeR to Heaven 3 and consequently maketh the fame change 
in the tnRrument which is cre&ed upon the fame.

S A GK. You fay very w ell: And you know withal , that by 
how much the bigger that circle (hall be upon which you move, 
to many more miles you are to walk, to make the taid Aar to 
rife that tame degree higher ; and that finally if  the motion to
wards the Aar thould be in a right line, you ought to move yet 
farther*, than if it were about the circumference o f never to 
great a circle ?

SALv. tru e  : For in fhort the circumference o f an infinite 
circle, and a right line are the tame thing.

SAGR. But this I do not under Aand, nor as I believe, doth 
apprehend the tame; and it muA needs be concealed 

from Us under tome miAery, for we know that never
(peaks at random , nor propofeth any Paradox, which doth not 
break forth into tome conceit, not trivial in the leaA. Therefore 
in due time and place I will put you in mind to demonAratc this, 
that the right line is the tame with the circumference o f aninii- 
nite circle , but at pretent I am unwilling that we Should inter
rupt the ditcourte in hand. Returning then to the cate, I pto- 
pole to the confideration o f  , how the accelAon and
receAIonthat the Earth makes from the taid Axed Aar which is 
neer the Pole can be made as it were by a right line, for tuchis 
the Diameter o f the Grand O rb , to that the attempting to re
gulate the elevation anddepredion o f the Polar Aar by the mo
tion along the taid Diameter , as if it were by the motion about 
the little circle o f the Earth , is a great argument o f but little 
judgment.

S i M f . But we Continue Ail! unfatisAed, in regard that the 
taid (mail mutation that Should be therein , would not beditcer- 
ned ; and if this be 7?;*# , then muA the annual motion about 
the Grand Orb aferibed to the Earth, be 7?M# alto.

$ A G R. Here now I give leave to go o n , who as!
believe will not overpaAe the elevation and deprettion of the 
Polar Aar or any other o f thote that are Axed as/mR, although 
not ditcovered by any one, and aHHrmed by CoperTiif#? himlelf 
to b e , f will not tay 77K# , but unobterVable by realbn of its 
minuity. .

g A L v .  I have already (aid above  ̂ that t do not think that 
any orre did ever (et himtelf to obferve, whether in diAetcnt times 
of the year there î  any mutation to be teen in the Axed Aars, that 
may have a dependance on the annual motion o f the Earth, and 
added withal, that f doubted leaA haply tome might never have

under-
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"ndedlood what thofe mutations are , and amongA what Aars 
they fhould be difccrned ; therefore it would be neceflary that 

I' we in the next place narrowly examine this particular. My ha
ving onely found written in general terms that the annual hiott- 
on of the Earth about the Grand Orb , ought not to be admit- 

, ted , becaulc it is not probable but that by means o f the lame 
! there would be difeoverd fbme apparent mutation in the fixed 

Aars,and not hearing fay what thole apparent mutations ought to 
be in particular, and in what A ars, maketh me very rcafonably 
to infer that they who rely upon that general polition , have not 
uuderAood , no nor poUibly endeavoured to undcrRand i how 
the bufmefle o f thefe mutations goeth , nor what things thofe 
are which they fay ought to be feen. And to this judgment I ath 
the rather induced , knowing that the annual motion aferibed 
by to the Earth , if it fhould appear fenfible in the
Starry Sphere , is not to make apparent mutations equal in re- 
fpe& to all the Aars , but thofe appearances ought to be nlade 
in fomc greater , in others leder, and in others yet leRer ; and 
laRly, in others absolutely nothing at all , by reafon o f  the 
vaA magnitude that the circle o f this annua! motion is fuppofed 
to be o f  As for the mutations that fhould b feen, they are of 
two kinds, one is the (aid Aars changing apparent magnitude, 
md the other their variation o f altitudes in the Meridian. Upon 
which neceffarily followeth the mutation o f rifingS and (ettings, 
and of their diRances from the Zenith,

S A 6 R. Methinks I fee preparing for me fuch 1 $ke&n o f tliefb 
revolutions, that I wifh it may never be my task to dif-intangle 
them , for to confeflc my infirmity to ; 1 have fome^
times thought thereon, but could never find the'Lay-band o f 
it , and I fpeak not (o much o f this which pertains to the Axed 
Aars, as o f another more terrible labour which you bring to my 
remembrance by maintaining thefe Meridian Altitudes $ Ortive 
Latitudes and diRances from the Vertex, And that which 
ptizzleth my brains, arifeth Rom what lammdw about to tell 
you; fuppofeththe Starry Sphere immoveable, and
the Sun in the centre thereof immoveable alfb. Therefore eve
ry .mutation which feemeth unto us to be made in the Sun or in 
the fixed Aars  ̂ niuAof neceflity befall the Earth and be -ous. 
But theSunrifefh anddcclineth in our Meridian by a Very great 
arch o f almoA 47. degrees , and by arches yet greater and 
greatet, varieth its Ortive andOccidual Latitudes in the oblique 
Horizons. Now how can the Earth ever incline andelevate fb 
Notably to the San, and nothing at all to the fixed Rars,' orfb 
little, that it is not to be perceived ? Thisis that knot v^hich 
could never, get thorow my '  Loom-Combc^; and i f  you (haH.
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mena pf Ap 
^d )?Arpdj?4rr.

* fpM"M! ic  ̂
the day in a Wea
vers Loom T chat
permitted) no knot 
or iharle to pade 
it , called by thetA 
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unde it , ! fhall hold you for more than an y^/cxj^er.
SALV. Thcle are Icruplcs worthy of the ingenuity o f 

r/^r, and this doubt is lo intricate, that even C^pcr^/c^ himleif 
almoA defjpaired o f being able to explain the fame , fo as to 
render it intelligible , which we lee as well by his own confeflion 
o f its obicurity ? as alloby his, at twoleveral times, taking two 
'different wayes to make it out. And, I ingenuoudy confede that 
f underAood not his explanation, tiH luch time as another me
thod more plain and manifeA, had rendred it intelligible; and 
yet neither was that done without a long and laborious applica
tion of my thoughts to the fame.

S i M r. law the fame Icruple , and makes ule there
o f to oppole certain o f the Ancients, who held that the Earth 
was a Planet; againAwhom he argueth, that if  it were lo , it 
would follow that it alio, as the reA of the Planets, diould have a 
plurality o f motions, from whence would follow thele variati
ons in the ridngs and lettings of the Axed Aars , and likewileii 
the Meridian Altitudes. And in regard that he propounded! the 
diAiculty, and doth not anfw erit, it muAneeds be,- if nocim- 
poAible at leaA very difficult to be relblved.

SA Lv. The Arelfb and Arengthof the knot rendereth the 
folution thereof more commendable and admirable; but I do 
not promile you the lame at this time , and pray you to dilpenlc 
with me therein till too morrow, and lor the prclent we will go 
conAdering and explaining thole mutations and differences that 
by ineans of the annual motion ought to be dilcerncd in the fix
ed Aars i like ad even now we fa id , fbr the explication whereof 
^ t3u p p ^ P ^ atory  . points oAcr themfelvcs, which may facili
tate the anfwer to the grand obje&bn. Now reaAuming the 
two motions aferibed to the Earth (two I fa y , fbr the third is 
no motion, as in its place Elvilljdeclare) that is the annual and 
diurnal, the ArA is to be underAood to be made by the centre of 
the parth in or about the eircamferenceof the grand O rb , that 
is o f a very great: circle described in the plain o f  the Axed and 
immutable Ecliptick ; the pother, namely the diurnal, is made 
by the Qlobc o f th^ Eartbin it le lf  about its own centre, and 
own Axis? not ereA, but inclined to the Plane o f the Ecliptic^* 
withthemclinAponof 3 ^. decrees and an half, or thereabout^, 
the which inclii)atioh is Maintained all'thc year about, and that 
wMch ought elpecially to bcobArved , is a!wayes Atuate Ho
wards the lame point of 'Heaven : *in fo much that the Axis of the 
diurnal motion doth alwaye^refnain parallel toitA^lf; lo that 
if we imagine that lame Axis to be continued our until it teacN 
the Axed Aars  ̂ whilA.the centre o f the Earth is encircling the 
w h^S^A pA ck in a year', the fkid Axis delcribeth the Aipet* 

:,t Adc*
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Rciesdf an oblique Cylinder, which, hath for one o f its bales 
rhe faid annua! circle , and for the other a like circle imagina
bly dcicribcd by its, extremity , or, ( if  you will) Pole ? amongA 
the Gxed Aa! s. And this fame Cylinder is oblique to the Plane o f 
the Ecliptick ? according to the inclination of the Axis that de- 
fcribeth it  ̂ which we have (aid to be 33 degrees and an half^ 
the which continuing perpetually the fame (favc onely, that in 
many thoufands o f years it maketh (ome very (mail mutation? 
which nothing importeth in our prefent buAneAe) cauleth that ^
the Terre Arial Globe doth never more incline or elevate, but 
Aill conferveth the fame Aatc without mutation. From whence 
cnAteth, that as to .what pertaineth to the mutations to be ob- 
lervedin the Axed Aars dependant on the (ole annual motion? 
the lame (hall happen to any point whatioever o f  the Earths 
lprface, asbefallethunto the centre o f the Earth it (elf ; and 
therefore in the prefent explanations we will make u(e o f the 
centre , as if.^t were any whatfoever point o f the AiperAcies.
And for a more facile underAanding o f the whole? let us deiign
the (ame in lineal Agures: And ArAof all let us de(cribc in the '* ^
Plane o f the Ecliptick the circle A N B O  Ftg. y .j  and let ^
Rs underAand the points A an d B ? to be the extreams toward? 
the Kor th and South ; that is, the beginning o f p?r 
C^7^rorCjpr/ror^, and let Us prolong the Diameter A B ,in ^  
detcrminately .by D  and C  towards the Starry Sphere. 1 lay 
now in the Ar A place, that none of, the Axed Aars placed in the 
Ecliptick, M l  ever vary elevation, byreafonof any whatfo
ever mutation made by the Earth along the (aid Plane o f the 
Ecliptick , but (I13H alwayes appear in the (ame (uperAcie^? al
though the Earth (hall approach and recede as great a (pace as is 
that o f the diameter o f the Grand Orb , as may plainly be 
fpenin the faid Agure. For whether the Earth be in the. point 
A or in B , the Aar C  alwayes appeareth in the (ame line A B C ;  
although the diAance B C  ? be leOe than A  C , by thq wholq 
diameter A B. th e  moA therefore that cap be d;(covered in  the 
Aar C , and in any other placed in the Ecliptick?. is the aug
mented or diminifhed apparent magnitude , by reafon o f the ap
proximation or reccAion o f the Earth.

S A G R. Stay a while I pray you , for f meet with a certain 
(cruple, which much troub!c(:h me,? and it is thisj That the Aar 
C  may be (ecn by the (ame Ape A B C ?  a? wel when the Earth 
Is in A? as when it is in B ? ( pnder Aand very well? a$al(p fur
thermore I apprehend that the fame would happen in all the  ̂ ^
points o f the line A B ,  fo long as the Earth (hould paAe frp m ^  
to B by the laid line; but it paOing thither, asi^t$be(uppo(ed? 
by the arch A N B ,  it is manifeR that when ir^thc

X  X point
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point N , and in any other except thofc two A and B , the (aid 
Aar (hall no longer be obfcrvedinthelinc A B ? but in others. 
So that, if  the appearing under (evcral lines ought to canfe 
apparent mutations , fome difference muA needs appear in 
this cafe, Nay m ore, I will fpeak it with that Phiiofbphicat 
freedom , which ought to be aHowcd amongA Phiiofophick 
friends, methinks that you, contradiRing yourieif, deny that 
noW, which but even now to our admiration, you proved to be 
really true, andconfiderable; 1 mean that which happeneth in 
the Planets, and particularly in the three fuperiour ones, that 
being conAantly in the Ecliptick , or very near unto i t , do not 
oncly (hew themfclves one white near unto us , and another 
white remote , but (o deformed in their regutar motions, that 
they feem (om'etimes immoveabte , and iometimes many dc* 
grees retrograde; and alt upon no other occadon than the an* 
nual motion o f the Earth.

S A t. v. Though by a thoufand accidents I h ^ e  been hereto* 
fordaAuiedof the wittinefleof , yet f had adefreby
thisdne experiment more to afeertain me oi what t may cxpeR 
Aorn Kh ingenuity , and at! this for my own intereA , fbrin cafe 
my PrdpoHHod^ Aand but proof againA the hammer and fur- 
hace o f his judgment, I (hall be confident that they wilt abide 
thb * feA o f all Tbuch-Adnes. I fay therefore that I had pur* 
pofely dideinbMd this ob)eRion, but yet not with any intentto 
detdiVe-you% ahdto put an)Pfa!(hood upon you , as it might 
bav&hdppenedSf the objeRionby mediiguifed, and by you o* 
vetd8okt, ha.d been the (atne^in eHbR as it feemed to be in af 

tha^tis, really valid-and conclufivc ; but it is notion 
^ajr l  eather fufpeR that to try m e, you make as if  you did not 
l^e 'nullity. But I will herein be too hard for you, and force 

ydur tdn^be^ that which you wou!d fo artifciaHy conceal; 
aM t^e?6fbre tell m e, what that thing (hould b e , whereby you 

knbw The Aation ând tetrogradation of the Planetŝ  
l#hi&his'delTv^ fibmthe annua! motion, aud which is (ogreab 
that a^icaA fbih&-foot-Aepsbf Arch ancffeR ought to appear in 
"the Ah!r^bf the Ebliptick ? '

SACR.  This demand of yours containethtwo^ueAions, to 
l^c&% is'Ke<¥Aary that I make reply; the firA relates ro the 
^^taH oh w h id& ybu  lay upon me o f aDiffem bler; theother 
tbh&fheth^hat which may appear in the Aars, As to the 
6fAS If ^ d l with your permiffon, that it is not true, that ! 
h^v^ dif^mbkd-hi^knowing the nullity o f that ob)eRion; and 
^ ^ ^ r e ^ b u  o f  'the lame , !  now telPyou that I very welt under* 
Aandthc ndHity^thereof

SALVA But yet I donbt under Aand how it can be, that you 
I (pake
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fpake not friendly, when you fiid you did not know that lame 
fallacy which you now confedc that you know very well.

- SAGR. The very confedion o f knowing it may aflure you 
I) that I did not diRemble, when I laid that I did not underAand it; 

for if I had had a mind, and would diRemble, who cou!d hin
der me from continuing in the fame (Inlulation , and denying Rill 
that 1 underAand the fallacy ? I (ay therefore that I underRood 
not the tame, at that time , but that i do now at this prefent ap
prehend it, for that you haVe prompted my intelleR, 6rR by 
telling me refolutely that lt is i^ i// , and then by beginning to 
queRion me to at iarge What thing that might b e , whereby t  
might come to know the Ration and rctrogradationof the Pla- 
nets; and bccaufe this is known by comparing them with the fix- ?*#;<?* 4^ forc
ed Rars, in relation to which, they dre feen to vary their nid- 
tions, one while towards the WeR , and another towards the ** ft.'*?;** ^ 
EaA , and fbmetimes to abide immoveable ; and becaufe there 
is not any thing above the Starry Sphere, immenfely more remote 
from u s , and vMble unto us , Wherewith Wc may compare our 
fixed Aars$ therefore we cannot difedver in the 6xed Rars any 
foot-Rcps o f what appeareth to us in the Planets. This I believe 
is the RibRance o f that which you would force from me.

g A L v. It is (o , With the addition moreover o f your admi- ^  ^
rablc ingenuity ; and if with half a word i did open your eyes, 
you by the like haveremembredme that it is not altogether im- ^
podiblc, but that fometime or other fomcthingobfervable may 
be found amongA the hxed R ars, by which it may be gathered 
Wherein the annual converdon refides, foas that they alfo no 
leRe than the Planets and Sun it (elf, may appear in judgment to 
bear WitncRe o f that tnotion, in favour o f the Earth ; for I do not 
think that the Ras arc fpread in a (phcrical fuperdcies equally re
mote from a common centre, but hold, that their diRances from 
us are fo various , that fome of them mRy be twice and thrice as 
Temote as others; (o that if with the Telefcope one ihould ob- 
ferve a very (mall Aar ncer to one o f the bigger, and which , 
therefore was very exceeding high, it might happen , that fome 
(enfible mutation might fall dut between them, torrefpondent 
to that of the fuperiour Planets. And (o tnuch (hall ferve to have 
(poken at this time touching the Rars placed in the Ecliptick.
Let us now come to the fixed Rars, placed out-of the Ecliptick, 
andletusfuppofe a great circle ereR upon {]/. f. ^
ip] the Plane o f the "fam e; and let i t ,  for example, beacir- 
cle that in the Scdrry Sphere anfwers to the SolRitial ^olure ^
an d le tu sm ark itC E H  [//iFzg. 8 .]  which'(hall happen to be 
withal a Meridian, ami in ic we will take a Aar without the Eclip- ' ^  ^
tick, which let be E. NowthisRarwiHindecdvary Rselevan-
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on Upon the Earths motion , for from the Earth in A it (hall be 
feen according tothc ray A E , with the elevation o f the angle 
E  A C   ̂ but from the Earth placed in B , it fhall be icen ac
cording to the ray B E  ? with #he elevation o f the angle E B C, 
bigger than the other E  A C , that being extern, and this in
tern and oppofitc in the triangle E  A B , the diAance therefore 
o f the Aar E from ^he Ecliptick , fliall appear changed; and 
likewife its altitude^ in the Meridian fhall become greater in the 
pofition B , than in the place A , according as the angle E B C 
exceeds the angle E A C  ) which exccfle is the quantity of the 
angle A E B  : For in the triangle E  A B , the fide A B being 
continued ro C , the exteriour angle E B C  (as being equal to 
the two intcriour and oppofite E and A ) cxccedeth, the faid an
gle A, by the quantity o f the angle E. And if we'fhouldtake 
another Aar in the fame Meridian, more remote from the Edi* 
ptick 2 as for inAance the Aar H , the diverfity in it fhall be 
greater by being obferved from the two Aations A and B , accor
ding as the angle A H B is greater than the other E  ̂ which an
gle fhall encrcafe continually according as the obferved Aar fhall 
be farther and farther from the Ecliptick, till that at laA the 
greateA mutation will appear in that Aar that fhould be placed in 
the very Pole o f the Ecliptick. As for a full underAanding there
of we thus demonAratc. Suppofe the diameter o f the Grand 
Orb to be A B , whofe centre [1 % the yi?/?;; Figurej is G , and 
let it be fuppofed to be continued out as far a? the Starry Sphere 
in the points D  and C , and from the centre C  let there be ereRcd 
the Axis o f  the Ecliptick G F , prolonged till it arrive at the faid 
Sphere, in which a Meridian D  F C  is fuppofed to be defetibed, 
that fhall be perpendicular to the Plane of the Ecliptick; and 
in the arch F C  any points H and E , are imagined to be taken, 
as places o f fixed Aars : Let the lines F A , F B , A H , HG, 
H B, A E, C  E, B E , be conjoyned. And let the angle of dif
ference , or, i f  you will, the Parallax o f the Aar placed in the 
PoleF 3 b e A F B ,  and let that o f the Aar placed in H , be the 
angle A H B , and let that o f the Aar in E , be the angle 
A E B .  I fay, that the angle o f  difference o f the Polar AarF, is 
the greateA , and that o f  the reA , thofe that are nearer to the 
greateA are bigger than the more remote ; that is to fay, that the 
angle F is bigger than the angle H, and this bigger than the angle 
E . Now about the triangle F A B , let us fuppofc a circle to be de* 
fcribed.And;bccau(e the angle F is acute, (by reafon that itsbafe 
AB is lcfH than the diameter D C , o f the femicirclc D F C)it(haH 
be placed in the greater portion o f the circumfcribed circle cut 
by thebafe A B . And becaufe the faid A B is divided in the 
inidA, and at right angles by E C , the centre o f the circumfcri

bed
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bed circle (ball be in the line F G, which let be the point 1 ; and 
bccauie that o f fuch lines as arc drawn from the point G , which 
is not the centre, unto the circumference o f the circumscribed 
circle, the biggeR is that which pafleth by the centre, G ^  Shall 
be bigger than any other that is drawn from the point G ,  to the 
circumference o f the laid circle; and therefore that circumfe
rence will cut the line G H (which is equal to the line G F ) and 
cuttingGH, itw illalfocut A H . Let it cut it in L , and con- 
joyn the line L  B. Thcfe two angles, therefore, A F B and A LB 
(hall be equal, as being in the fame portion o f the circle cir- 
cumtcribed. But A L B  external, i  ̂bigger than the internal H ; 
therefore the angle F is bigger than the angle H. And by the 
SatUe method we might dcmonRrate the angle H to be bigger 
than the angle F, becaufe that o f the circle deferibed about the 
triangle A H B, the centre is in the perpendicular G F, to which 
the line G  H is nearer than the line G  E, and therefore the cir
cumference o f it cutteth G E, and aho A E, whereupon the pro
portion is manifeA. W e will conclude from hence, that the d if
ference o f appearance, (which with the proper term of art, we 
might call the Parallax o f the fixed Rars) is greater, or leffe, ac
cording as the Stars obfetved are more or Idle adjacent to the 
Pole of the Ecliptick, (b that, in concluRon o f thofe Stars that 
are in the Ecliptick it felf, the faid diverfity is reduced to nothing.
In the next place, as to the Earths accefUon by that motion to, 7-%, 
orrccediOn from the Stars, it ajppeareth to, and recedeth from 
thofe that are in the Ecliptick, the quantity o f the whole diame- 
ter of the grand Orb; as we did fee even now, but that acceflion 
or rcceffion to, of from the Rars about the Pole o f the Ecliptick, 
is almoR nothing ; and in going to and from others, this diRe- 
fence groweth greater, according as they are neercr to the Eclip
tick. We may, in the third place, know, that the faid difference 7%; y?4r;wrA 
of Afpe& ^foweth greater or lefler, according as the Star obfer- ^  ^
ved fhall be ncercr to us, or farther from us. For 11 we draw a- ^
nonhet Meridian, leffe diAant from the Earth ; as for example, """* 
this D F S (j#  F/g. y ]  a Star placed in F? and Seen by the fame 
ray A F E, the Earth being in A, would, in cafe it fhould be ob
served from the Eartlfin B, appear according to the ray B F, and 
would make the angle of difference , namely, B F A 3 bigger 
than the former A E B, being the exteriour angle o f the trian
gle B F E.

S A c With great delight, and alfo benefit, have I heard 
your difeoutfe ; and that I may be certain, whether I have right- 
ly under Aood the f^me, Ifhafi give you the funune o f the Con-
clunoifsinafewwords. As Itakeit, you have explained t ons
the different appcaranccs, th^tb'y means ofthc Earths annua! mo-

Ron,
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tion , may be by us obferved in the fixed Rars to be o f two i 
kinds: The one is, that o f  their apparent magnitudes varied, ac- [j 
cording as we, transported by the Tarth, approach or recede 
from the fame : The other (which likewife dependeth on the lj 
fame accefRon and reeeRion) tlieir appearing unto us in the 
fame Meridian^ one while more elevated, and another while Idle. ] 
Moreover, you tell us (and I underRand it very well) that the 
one and Other of thefe mutations are not made alike in all the 
Rars, but in fome greater, and in others leRer, and in others not 
at all. The accefRon and recefRon whereby the fame Rar ought 
to appear, one while bigger, and another while leRer, is infenfi- 
ble, andalmoR nothing in the Rars neer unto the pole o f the E* 
cliptick, but is greateR in the Rars placed in the Ecliptick it felfj 
^nd indifferent in the intermediate : the contrary happens in the 
other difference, that is, the elevation or deprcfRon o f the Rars 
placed in the Ecliptick is nothing at all, grcateR in thofe neereff 
to the Pole o f the (aid Ecliptick, and indifferent in the interme* 

p diate. Befides, both thefe differences are mote fenRble in the
Stars neereR to us, in the more remote leRe fenRble, and in 
thofe that are very far diRant wholly difappear. This i$, as to 
what concerns my fe lf; itremaineth now, as I conceive, that 
fomethingbe faid for the fatisfaRion o f who, asf
believb, will not eaRly be made to over-paRe thofe differences, 
as infenRble that are derived from a motion o f the Earth fo vafl, 
and from a mutation that tranfports the Earth into places twice 
as far diRant from us as the Sun.

S i M p. Truth is, to fpeak freely, I am very loth to confeRe,thac 
the diAanccof the fixed Stars ought to be luch, that in them the 
fore-mentioned differences fhould be wholly imperceptible.

S A L v. D o  notthrow your felf into abfolute defpair, 
cirry , for there may perhaps* yet fome qualification be found for 
your difHculties. And RrR, that the apparent magnitude of the 
Rars is not feen to make any fenRble alteration , ought not to be 
judged by you a thing improbable, in regard you fee the gueffes 
o f  men in this particular to be fo groRely erroneous, efpccially in 
looking upon fplendid objeRs ; and you your felf beholding 

7" .%,a, ^  I'-g*  ̂ lighted torch  at the diRance o f 200 paces , if itap* 
proach nearer to you 3. or yards, do you think that it will 
fhew any encreafed in magnitude? I for my part fhould 
not perceive it dertainly, although it fhould approach so. or 
30. yards nearer; nay it hath fbmetimes happened that in feeing 
inch a light at that diRance f know not how to refolve whether 
it came towards me, or retreated from me , when as it didin 
reality approach nearer to me. But what need I fpeak o f this?
I f  the felf fanw accefRon and recefRon (I fpeak o f a diRance

twice
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twice as great as that from the Sun to us) in the Aar o f .S^/nr?; is 
almoA totally imperceptible) and in j n o t  very obferva- 
Me, what fhati we think of the fixed Aars ? which ! believe you 
will not fcruple to place twice as far off as inM ^rr,
which for that it is nearer to u s-------

S i M p. Pray S ir, put your (elf to no farther trouble in this 
particular , for I already conceive that what hath been fpoken 
touching the unaltered apparent magnitude o f the fixed Aars may 
very well come to paRe 3 but what (hall we fay of the other d if
ficulty that proceeds Rom not perceiving any variation in the 
mutation of afped ?

Sa Lv .  W e will fay that which peradventure may fatisfie 
youalfoin this particular. And to make fhort 3 would you not 
be fatisfied if there fhould be diAoveredin the Aars face muta
tions that you think ought to be diAovered , in cafe the annual 
motion belonged to the Earth ?

8 i M p. f fhould A  doubtleAc , as to what concerns this par
ticular.

SALV.  I could with you would fay that in cafe Aich a diffe
rence w e r e  difeovered 3 nothing more would remain behind, that 
might tender the mobility o f the Earth qucAionable. But al
though yet that fhould not Anfibly appear 3 yet is not its mo
bility removed 3 nor its immobility neceRarily proved, it being 
pofliblc3 (ds afHrmeth) that the immenfe diAance o f
the Starty Sphere rendereth fuch very Rnall unobfer-
vablc; the which as already hath been fa id , maypoRiblynot 
have been hitherto fo much as fought A r 3 or if fought fo r , yet 
not fought for in fuch a way as they ought, to wit, with that 
exadneRe which to fo minute a pun&uaHty would be neceAary; 
which exadneRe is verydifHcult to obtain )ds well by reafon o f the 
deficiency o f AAtonomical InAruments, fub jedto many altera
tions, as a!(o through the fault of thofe that manage them wich leA 
diligence then is rcquiRtc. A ncceRary argument how little ere* 
dit is to be given to thofe obfervations may be deduced Rom the 
differences which we find amongd AAronomers in aRigmng the 
places,;  will not fay, o f the n^w Stars or Comets, but o f the Rxed 
Aars theinfelves, even to the altitudes o f  the very Poles , in 
which, moA an end, they are found to diAer Rom one another 
many minutes. And to (peak the truth, who can in a Quadrant^ 
or Sextant, 'that at moA (hall have its fide * 3. or 4. ^ards long, 
ascertain himfelf in the incidence of the perpendicular, or m the 
diredion of the Rghts, not to.crrc two or three minutes, which 
pi its circumference (hall not amount to the breadth o f a grain o f 

? Befides that 3 it is almoA impoRiblc, that the Indrument 
fhould be made, and kept with abfdlutc eih&neRe.
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(hewethhis diAruAof a Spherical InArument compoAd by 
ch ^ /^ g i hifmclf to take the Suns ingreRion into the TEqui- 
noRial.

S i M p. But if the InAruments be (o Afpitious, and the obfer; 
vations to dubious , how can we ever conic to any certainty of 
things, or free our (elves from miAakes ? I have heard Arangc 
things of the InAruments o f Tycho made with extraordinary coR? 
and o f his Angular diligence in obArvations.

S A L v. All this 1 grant you ; 6ut neither one nor other of 
the(e is (ufHeient to aAertain us in a buRneRe o f this lmportance- 
I deRre that we may make uA of InAruments greater by far, and 
by far ccrtainpr than thofe o f Tycho , made with a very (mall 
charge; the (idesof which are o f 6. ^o. 30. and $0. miles, (0 
as that a degree is a mile broad, a minute prim. 3 0 + yards, a 
(ccond but little leRe than a yard, and in (hort we may without 
a farthing cxpence procure them of what bigneRe wepleaA. I 
being in a Countrey Seat o f mine near to F/orfnc?, did plain!/ 
obArve the Suns arrival at , and departure from the Summer 
SolAicc , whilA one Evening at the time o f its going down it ap- 
peared upon the top o f a Rock on the Mountains of f  
about 6o* miles from thence , leaving dKcovered o f it a (malt 
Areak or Rlament towards the North , whoA breadth was not 
the hundredth part o f  its Diameter ;  and the following Evening 
at the like.fetting , it (hew'd (uch another part o f i t , but notably 
more (mail , a neccRary argument, that it had begun to recede 
from theTropick ; and the regreRion o f theSun Aom the RrRto 
the Acond ob Arvation ? doth not import doubtleHe a Acond 
nute in the EaA. The ob Arvation made afterwards with an e%* 
quiRte TeleAope, and that multiplyeth the D//c;^r o f the Sup 
more than a thouiand times, would prove caRe, and with ̂  
delightful. Now with (uch an InArument as this, I would have 
obArvations to be made in the Rxed Aars, making uA of fome 
o f thoA wherein the mutation ought to appear more confpicu* 
ous , (uch as are (as hath already been declared]) the more re
mote from the Ecliptick ; amongA which the Harp a very great 
A ar, and near to the Pole of the Ecliptick, would be very pro
per in Countries far North , proceeding according to the man
ner that! (hall (hew by and by , but in the uA of another ; 
and I have already fancied to my A lf a place very well adapted 
for Ach an obArvation. The place is an open Plane ? upon 
which towards the North there riAth a very eminent Mountain, 
*n the apex or top whereof is built a little Chappe!, Atiiate EaA 
andW eA , (o as that the ridg o f its R oof may interAR at right 
angles, the meridian o f Ame building Aaiiding in the Plane. !  
will place a beam parallel to the (aid ridg, or top o f the Roof^
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and JiAant from it a yard or thereabouts. This being placed, 1 
will feck in the Plain the place horn whence one of the Aars o f  

W alne, in palling by the Meridian , cometh to hide it 
lelf behind the beam io placed, or in cate the beam Ihould not 
be io big as to hide the Aa r , I will Unde a Aation where one 
may lee the laid beam to cut the laid Aar into two equal parts; 
an cdeA that with an *exqui(lte Tclclcope may be perfe&ly 
dilcerned. And if in the place where the laid accident is dilcover- 
cd, there were fome building, it Will be the more commodious $ 
but if not , ! will caule a Pole to be Auck very faA in the 
ground , with fome Aanding mark to direA where to place the 
eye anew, when ever I have a mind to repeat the obfervation.
TheHrA df which oblcrvations I will make about the Summer 
SolAice , to continue afterwards from Moneth to Moneth , or 
when 1 (hall io plcaie , to the dther SolAice ; With which obser
vation one may diicover ithc elevation and deprelHop qjf the Aar, 
though it be very (mall. And if in that operation it Ihall hap
pen, that any mutation Ihall diicover it le lf, what and how great 
benefit will it bringtd AAronomy ? Secmg that thereby belides 
dur being adiircd d f the annua! mdtion, We may come io know 
the grandure and diAancc o f the lame Aar.

SAGR- I very well compreherd your whole proceedings; 
and the operation leems to me fo cade, and lo commodious lor 
the purpole , that it may very rationally be thought, that either 

himlelf, br lome other AAronbmef had made trial 
of it. ' '  .

S A L But I )udgthe quite'contrary, fbr it is not probable^ 
that if any one had experimented it , he would not have men
tioned the.event, whether it fell out in favour o f  thig, dr that 
opinion ? beddes that, no man that I can dnd , either fbr this, 
br any other end, did ever go abdUt to make fuch kn Oblcrvati- 
on; which alio without anbta&TelelCope could but badly be
fR'cRcd. , ,

S i M p. I am fully latisded with what you lay. But feeing 
that it is a great while to night, if  ydu dc'dre that I Ihall paAc 
the dune quietly , let it not be a trouble to you to explain unto 
us thole Problems, the declaration whereof you did even now 
requeA might be deferred until tdo morrow. "Be j?!edled to grant 
us your promiled indulgence, and, laying adde all other dilcour- 
les, proceed to Aiew Usj that the motions which aQigns
to the Earth being taken fbr granted, and luppoling the Sun 
and fixed Aars immoveable, therd may follow the lame acci
dents touching the elevations and dcprelHons o f the §un , touch
ing the mutations o f the Seafons, ^nd the inequality o f dayes 
and nights, in the lelf lame manner, juA ai they are with
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facility apprehended in the SyAeme.
S A L v. 1 neither ought) nor can deny any thing that &*grf6f#F 

fhall requcR : And the delay by me defired was to no other end, 
fa vc only that I might have time once again to methodize thofe 
prefatory pointy in my fancy, that ferve for a large *and plain de
claration of the manner how the forenamed accidents follow, as 
wellintheCcp^/nc^poficion, as in the ffp/(77M47f :̂ nay, with 
much greater facility and fimplicity in that than in this. Whence 
one may manifeRly conceive that Hypothecs to be as eafie to be 
effeRedby nature, as difficult to be apprehended by the under- 
Randing : yet nevertheleffe, I hope by making ufe o f another 
kind of explanation, than that ufed by Cupfr/Mfyar,to render like- 
wife the apprehending of it fomewhat lcffe obfeure. Which 
that I may do, I will propofe certain fuppofitions o f thcmfelves 
known and manifcR, and they (hall be thefe that follow.

FirR, 1 fuppofc that the Earth is a fpherical body, turning 
round uponlts own Axis and Poles, and that each point aHigned 
in its tujperhcies, deferibeth the circumference o f a circle, great
er or lei&er, according as the point afHgned fhall be neerer or 
farther from the Poles: And that o f thefe circles the greateR is 
that which is deferibed by a point.equidiRant Rom the faid Poles? 
and a,H thefe circles arc parallel to each other; and f  4r4#eAr we 
Will call thefn.

Secondly, TheEarth being o f a Spherical Figure, and o f an o* 
pacous fubRance, it is continually illuminated by the Sun, accor
ding to the half o f its furface, the other half remaining obfeure, 
and the boundary that diRinguifheth the illuminated part Rom 
the dark beipg a grand circle^ we will call that circle the ter#"*
#4?<7r

Thirdly, I f  the Circle that is terminator o f the light fhould 
paRe by^he Poles o f the Earthy it would cut (being a grand 
and principal drcle) all the parallels into equal parts s but not 
pading by the Poles, it would cut them all in parts unequal, ex
cept only tthe circle in the middle, which, as being a.grand circle 
will be cut ipto equal parts. ,

* Fourthly, The Earth turning round upon its own Poles, the 
quantities*of .dayesapd nights are termined by the arches of the 
Parallels^ interfered by the circle, that is, the terminator of the 
light, ami the arch that is feituate in the illuminated Hemifphcre 
prefenbeth the length o f the day, and the temainer is the quan
tity o f the night,.
_ Thefe things being prefuppofed, for the more clear under- 
Randingof that which remaines^to be faid, we will lay it down 
in a Figure. And firR, we will draw the circumference of a 
circle? that fhall represent unto us that o f the grand Orb deRd*
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bed in the plain o f the Ecliptick, and this we wlH divide into 
four equal parts with the two diameters C^pr/cor# and
L^r% which, at the fame time, (hall rcprefentuntous the
four Cardinal points, that is, the two SolAices , and the two E- 
quino&ials; and in the centre o f  that circle we will place the 
Sun O, Rxcd and immoveable.

D I A L O G U E  H i .

Let us nekt draw kbout the four points, Capricorn, Cancer,
Libra and Aries, as centres, four equal circles, which represent 
unto us the Earth placed in them at four (everal times o f  the 
year. The which, with its centre, in the fpace o f a yeair, pafleth 
through the whole circumference, Capricorn, Aries, Cancer, Li- 
brâ  moving from EaA to W e A, that is, according to the order 
of tfie Signcs. It is already manifeA, that whilA the Earth is in 
Capricorn, tile Sun \^ill atppear in Cdncer, and the Earth moving 7%; 
along the arch Capricorn Aries, the Sun will feem to move along 
the arch Cancer Libra, andinfhdrt, willrunthorowtheZodiack 
according to the order o f the Signes, in the (pace o f a year  ̂ and pemicus. 
by this RrA aAumption, without all queAion, Aili fatisfa&ion i§
^iven for the Suns apparent annual motion under the Ecliptick. *
Now, coming to the other, that is ,  the diurnal motion of the 
Earth in itfelf, itisneceAary toleAablifh its Poles and its Axis, 
the which niuA be underAood not to be ere& perpendicularly 
bpon the plain o f the Ecliptick, that is, not to be parallel to the 
A^is of the grand O rb,but declining Aom aright atngle* a  ̂ de
grees and an half, or thereabouts^ l%itR itsN oith towards
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the Axis o f the grand Orb, the Earths centre being in the SolRi- 
tial point o f Capricorn. $uppofing therefore the TcrreRrial 
G!obe to have its centre in the point Capricorn, we will deRribe 
its fo ies and Axis A B, inclined upon the diameter Capricorn 
Cancer 33 degrees and an half; lo that the angle A Capricorn 
Cancer cometh to be the complement o f  a  Quadrant or Radius, 
that is, 66 degrees and an h a lf; and this in Jination muR be un- 
derRood to be immutable, and we will fuppolc the iuperiout 
Pole A to be Boreal, or North, and the other AuRral, or South. 
Now imagining the Earth to revolve in it (elf about the Axis A B 
in twenty four hours, from W cR to EaR, there (hall by all the 
points aRigncd initsluperRcics, be circles delcribed parallel to 
each other. W e will draw, in this RrR poRtion o f the Earth, 
th egrcateR C D , and thole twodiRant from itgr. 33. and an 
half, E  P above^ and G M beneath, and the other two extrean* 
ones IK  and L  M remote^ by thole intervals from the Poles A 
and B 3 and as \ve have marked rhele Rve, lo we may imagine in* 
numerable others, parallel to thele, deferibed by the innumera
ble points o f  the TerrcRrial furface. Next let us luppoR the 
Earth, with the annual motion o f its centre, to transfers it Rif 
into the other places already marked 3 but to paRc thither in fuch 
a manner, that its Own Axis A B (hall not only not change inch* 
nation upon the plain o f the Ecliptick, but (hall alio never vary 
direction 3 lo that alwayes keeping parallel to 1c R ] f , it miy 
continually tend towards the lame part of the Univerle, or, if 
you will, o f  the Firmament, whereas, if we do but luppoR it 
prolonged, ft  will, with its extream termes, dcRgnc a Circle pa
rallel 3#4<cqual to the grand Orb, Libra Capricorn Aries Cancer? 
as thft fuppriour bale o f  a Cylinder dclcribcd by it le lf in the an
nual motion above the inferiour baR, Libra Capricorn Aries 
Caucqr. And therefore this immutability of inclination conti
nuing, will deCgn thele other three Rgures about the centres 
A ti^,rQ ?ncer, a[nd Libra , alike in every thing to that RrR de
feribed ab^pt the, centre Capricorn. Now we will conRder the 
RrR dgur.c, o f the Earth, in which, in regard the Axis A B is de
tained,Rpm perpendicularity upon the diameter. Capricorn Can- 
eer 33 degrees apd an half towards the $un O, and the arch A f 
being allb 33 degrees and an half, the illumination o f the Sun 
willHlufRate theHemilphercof the TerreRrial Globe expolcd 
towards the Sun ( o f  which, in this place, half is to be R^n) di
vided from the pblcure part by the,Terminator o f the light 
IM , by which the parallef G D , as being a grand circle, lhall 
come to be divided into equal parts, but all the reR into parts un-̂  
tqual ^ being that the terminator o f the light IM  paReth not 
by theft Poles, A p^andthe parallel, f  K , together with all the reR
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357
described within the fame? and ncerer to the pole A, fhall wholly 
be Included in the illuminated part; as on the contrary? the op- 
polite ones towards the Pole B? contained within the paral
lel L M , (hall remain in the dark. Moreover, the arch A 1 be
ing equal to the arch F D? and the arch A F? common to them 
both, the two arches I K F and A F D  dial) be equal, and each 
4  quadrant or <?o degrees. And becaufe the whole arch I F M 
isalemicircle, the arch F M ihail be a quadrant? and equal to 
th eo th erF K f; and therefore the Sun O (hall be in this Hate 
of the Earth vertical to one that Rands in the point F. But by 
the revolution diurnal about the Randing Axis A B, all the points 
o f the parallel E F  pafleby the fame point F ; and therefore ih 
that fame day the Sun, at noon, fhall be vertical to all the inha
bitants of the Parallel EF?and will feem to them to deferibe in its 
apparent motion the circle which we call the Tropick o f Cancer.
But to the inhabitants o f all the Parallels that are above the pa
rallel E F, towards the North pole A? the Son dedineth from 
their Ferff* or Zenith towards the South ; and on the contrary,
R* all the inhabitants o f the Parallels that are beneath E  F, to
wards the Eq"inoaial C  D? and the South Pole B, the Meridian 
Sun is elevated beyond their Fertfxtdwards the North Pole A.
Next? it Is viflble that o f all the Parallels, only the greateR C D ) ,  
is cut in equal parts by the Terminator o f the light IM . But 
the reR? that arc beneath and above the faid grand circle, are all ' 
interfered in parts unequal ; and of the fuperiour od&s, the fe- 
tnidiurna! arches, namely thole o f the part o f the TcrrcRrial fur- 
face, illuRrated by the Sun? are bigger than the fcminoRurnal ** 
ones that remain in the dark : and the contrary befalls in the 
remainder, that are under the great dne C  E)? towards the pole B, 
o f which the femidiurnal arches are lefler than the femino&urna!? 
h is likewife apparently manifeR,that the differences o f the Rud 
arches gd augmenting, According as the Parallels are ncerer to 
the Poles,, till luch thtie as the parallel t K  comes to be wholly in 
the part illuminated, and the inhabitants thereof have a day o f 
twenty four hours long? without any night; and pn the contrary? 
the Parallel L  M, remaining all in dbfeurity ? hath a night o f  
twenty four hours? without any day. Come We next to the 
third Figure o f the Earth? placed with its centre in the point 
Cancer? where the Sun feemeth to be in the 6rR point o f  C a
pricorn. W e have already feen very manifeRly, that by reafbn 
the Axis A B doth not change inclination? but continue th paral
lel to it felf, the afpc& and fituationof the Earth is the fame to 
an hair With that in the RrR Figure ? fave onely that that Hemi- 
fphere which in the ArR was illuminated by the Sun , in this re- 
Malneth obtenebrated, and that co'iRetK to be which in
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die hrR wAs tenebrous: whereupon th&t which happened befoit 
concerning the differences o f dayes and nights, touching the 
dayes being greater or leRcr than the nights, now fails out quite 
contrary. And firR, we fee, that whereas in the firR Figure the 
circle I K was wholly in the light, it is now wholly in the dark; 
and the oppofitc arch L  M is now wholly in the light, which 
was before wholly in the dark. O f the parallels between the 
grand circle C  D , and the Pole A, the femidiurnal arches are now 
leRcr than the feminoRurnal, which before were the contrary. 
O f the others likewile towards the Pole B, the femidiurnal arch
es are now bigger than the feminoRurnal, the contrary to what 
happened in the other pofition o f the Earth. We now fee the 
Sun made vertical to the inhabitants o f the Tropick G N , and to 
be dcpreRcd towards the South, with thole of the Parallel EF, 
by all the arch E C  G, that is, 47 degrees; and in fumme, to haVe 
paRed from one to the other Tropick, traveling the Equino&ial; 
elevating and declining in the Meridians the faid (pace of 47 de
grees. And all this mutation is derived not from the inclination 
or elevation o f the Earth, but on the contrary, from its not in
clining or-elevating at a l l ; and in a Word, by continuing always 
in the fame pofition, in rc(peR o f the Univerfe, onely with tum- 

- ing about the Sun Rtuateiu the midR of the faid plane, in which 
it moveth it felf about circularly with its annual motion. And 
here is to be noted an admirable accident, which is, that like as 
^  Axis of the Earth confcrving the fame direRion towards the 
Univerfe, or we may fay, towards the higheR Sphere o f the Rxed 

Rars, caufeth the Sun to appear to elevate and incline fo great a 
fpace, namely, for 47 degrees, and the fixed Stars to incline or e- 
levatc.nothingatall; (o, on the contrary, if the fame Axis of 
the Earth Riould maintain it felf continually in the fame inclina
tion towards the Suiii or, i f  yod will, towards the Axis of the 
Zodiack^ no mutation would appear to be made in the Sun about 

its elevating or declining, whereupon the inhabitants of one and 
the fame place would afwayes have one and the fame difference 
o f dayes and nights, and one and the fame conRitution of Sea- 
fons, that i s , fomc alwayes Winter , others alwayes Summer, 
others Spring, &c. but, on the contrary, the alterations in the 
Rxcd Stars would appear very great, as touching their elevation, 
and inclination to us, which would amount to the {ame^.7 de
grees. For the underRanding o f which let us return to confidcr 
the pofition o f the Earth, in its RrR Figure, where we fee the 
Axis A B, with the fuperiour Pole A, to incline towards theSun; 
but in its third Figure, the fame Axis having kept the fame dire- 
Rion towards the higheR Sphere, by keeping parallel to it felf̂  
indine9.no longer towards the Sun with its fuperiour Pole A, but

on
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on the contrary redines froth its former poRtiongr. ^.7. and in- 
dineth towards the oppoRte part, fb that to reRore the fame in
dination o f the laid Pole A towards the Sun, it would be requi- 
itte by turning round the Terre Aria! Globe, according to the 
circumference A C  B D , to tranfport it towards E  thou: lame 
gr.4.7. and for (o many degrees, any whatfoeverRxed Rar ob- 
ferved in the Meridian, would appear to be elevated, or inclined. 
Let us come now to the explanation o f that which remains, and 
let us confider the Earth placed in the fourth Figure, that is, 
with its centre in the RrR point of L ib ra ; upon which the Sun 
will appear in the beginning o f Aries. And becaufe the Axis o f

'1
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the Earth, which in the RrR Figure is fuppofed to be inclined up. 
on the diameter Capricorn Cancer, - and therefore to be HP that 
fame plane, which cutting the pline o f the-grand Otb, accor
ding to the lihe Capric&rn Cancer^ was erC&ed perpendicularly 
upon the fame,' tranfpofed into the: fourth Figure, and maintai
ned, ashathalwayes^eemfaid, parallel to 'it fe lf, it (hall come 
to be in a plane in like manner cre&cd to the fuperRcies o f  
the Grand O rbe, and parallel to the plane, which at right 
angles cuts the fame fuperRcies, according to the diameter C a 
pricorn Canter. And 'therefbre"t&e line which goeth from 
the centre of the Sunne to the centre o f  the E arth , that is, 
O L ib ra , fhali be perpendicular*to the Axis B A : but the 
lame line Avhich goeth from the centre o f the Sunne to the 
centre d f  the E arth , is alfo aMaycs perpendicular to the

circle
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circle fhall pafle by the Poles A B  in the fourth figure , and 
in its plain the Axis A B fhall fail , but the greateft circle pafling 
by the Poles o f the Parallels, divideth them all in equal parts; 
therefore the arches i K , E F, C D ,  G N , L  M , (hall be all 
fetnicircleS) and the illumin'd Hemifpherc fhall be this which 
looketh towards us , and the Sun , and the Terminator o f the 
light fhall be one and the fame circle A C B D  , and the Earth 
being in this place (hall make it EquinoRial to all its Inhabitants. 
And the fame happeneth in the iecond figure , where the Earth 
having its illuminated Hemifphere towards the Sun, fhewethtH 
the other that is obfeure, with its noRurnal arches, which ia 
like manner areal! femicircles, and consequently, here alio ic 
maketh the EquinoRial. And laRly in regard that the line pro* 
duced from the centre of the Sun to the centre o f the Earth, is 
perpendicular to the Axis A B ,  to which the grcateA circle of 
the parallels C  D  , is likewife ereR, the laid line Q fha!) 
pafle o f neceflity by the fame Plain of the parallel C  D , cutting 
its circumference in the midA o f the diurnal arch C  D  ? and 
therefore the Snn fhall be vertical to any one that fhall Rand 
where that interfeRion is m ade; but all the Inhabitants of that 
Parallel fhall pafle the fame , as being carried about by the 
Earths diurnal converfion ; therefore all thef upon that day 
fhall have the Meridian Sun in their vertex. And the Sun at the 
fame time to all the Inhabitants o f  the Earth fhall feem to de
scribe the Grand Parallel called the EquinoRial. Furthermore, 
forafmuch as the Earth being in both the SolAitial points of the 
Polar circles 1 K  and L  M , .the one is wholly in the light, and 
the other wholly in the dark f  but when the Earth is in the Eqoi- 
noRial points, the halves o f  thofe fame polar circles are in the 
light, the remainder o f  them being in the dark , it fhould not 
beh^rd^tpunderAaqd, hovythat the Earth ]
(whtpg thaparal}$l .1 K is wholly in the daj^k) to Le^one part of 
the parallel towards the pointl,^egiuneth to enter into the light, 
andjthgjt the Terminator o f the light 1 M beginneth to retreat to* 
war^sghePole lAB,piterfeRing the circlcf AGBD  nolouger in !M  ̂
butinjtwpothcrjpp^ntsfalling between the terms! A and M B,of 
thearehcSjIA an d ^ l B^ whereupon thc;lnhabitant$of the circle 
bcginjtpen;,Py the light, and the other inhabitants o f thccircle 
L  M tQP^i^kc o f night.! And thus you jfee that by two Rtnp!e 
motions made in ^imes.propprtipnate to tjtiqir bigneAe^ ? ^nd not 
contrary to one another, but performed , as all others that be* 
long to moveable mundane bodies, from WeAtoEaAafHgncd 
to the TerreArial G lobe, adequate reafons are rendred of a)l

or appearances, for the accommodating of 
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which to the Aability o f the Earth it is ncceffary (forfaking that 
Symetry which is obferved to be between the velocities and mag
nitudes of moveables) to aferibe to a Sphere , vaR above all 
others , an unconceiveable celerity , whilA the other leffer 
Spheres move extream (lowly ; and which is more, to make that 
motion contrary to all their motions; and, yet again to adde to 
the improbability , to make that fuperiour Sphere forcibly to 
transport all the inferiomr ones along with it contrary to their 
proper inclination. ' And here I refer it to your judgment to de
termine which of the two is the moA probable.

SAGR. T om e, a$far as concerneth fenfe , there appeareth 
no (mall difference betwixt the (implicity and facility o f  opera
ting effe&s by the means afSgned in this new conAitution , and 
the multiplicity, confuAon, and di(Hcu!ty, that is found in the 
ancient and commonly received Hypothecs. For i f  the Univerfe 
were difjpofed according to this multiplicity , it would be ne- 
ceHary to renounce many Maximes in Philofophy commonly re
ceived by Philofbphers , as for inAance , That Nature doth 
not multiply rhings without ndcefCty ? and, That She makes ufc 
of the moA facile and fimple means in producing her effe&s $ 
and That She doth nothing in vain, and the like. I do confede 
that I never heard any thing more admirable than this , nor can I 
believe that Humane UnderAanding ever penetrated a more 
fublime (peculation. I know hot what may think
of it.

S i M p. Thefe (if I may fpeak my judgment freely) do feem 
to me fbme o f thofe Geometrical (ubtilties which Ands
fault with in , when he accufeth him that by his too 
much Audying o f Geometry he forfook (olid Philofophy ; and  I 
have known and heard very great F ? P h i l o s o p h e r s  to 
didwade their Scholars from the Study o f the Mathematicks , as 
thofe that render the wit cavilous, and unable to philofophate 
well; anlnArtutediametrically contrary to that o f who
admitted uoneto Philofophy, unleffe he was ArA well entered in 
Geometry.

S A L v. I commend the policy o f thefe your f  , in
dehorting their Difciples from the Study o f Geometry, for that 
there is no art more commcdious for dete&ing their fallacies $ but 
(ce how they differ from the Mathematical Philofbphers, who 
much more willingly converfe with thofe that are well verA in 
the commune Peripatetick Philofophy , than with thofe that are 
deAitute of that knowledg, who for want thereof cannot di- 
Ainguifh between do&rine and doArine. But paffing by this, tell 
me I befeech you, what are thofe extravagancies and thofe too 
affe&ed Aibtilties that make you think this Cppernffd# SyRemc 
theleffe plauAble ? % % g i n ? .
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EgytJb,

^ tfrr^n^, 

p<*rn.

7"Af4HMK'!/4a<^
ctiwwn/mafMMcrf

^ f%f

^JEvr??'*/?/**<!

ĈC(4Ŵ ?rf<?f <* 

If/t/fdWOfMMlM
^ cwy-4r/ ̂^ 4tr.

S t M y. To te!! you true, ! do not very wcii know ; perhaps, 
becaufe I have not io much as learnt the reafons that arc by ftu/^- 

produced, of thofe eAe&s, I mean o f thofe Rations, retrogra- 
dations, acctdions, reccdions o f the Planets i lengthenings and 
fhortningsof dayes, changesofleafons, &c. But omitting the 
conlequences that depend on the fn A luppodtions , I find in the 
fuppodtions themfelves no Anali difficulties; which fuppodtions, 
if  once they be overthrown) they draw along with them the mine 
o f the whole fabrick. Now iorafmuch as becaufe the whole 
module of C(?per?MfM<r feemeth in my opinion to be built upon in
firm foundations,in that it relyeth upon the mobility o f the earth, 
if  this fhould happen to be diiprovcd, there would be no need of 
farther difpute. And to difprovc this, the Axiom of 
is in my judgement moA fufHcient, That o f one fimplc body, 
one foie dmple motion can be natural: but here in this calc , to 
the Earth, a dmple body, there are adigned 3. if not 4. motions, 
and all very different from each other. For beddes the right 
motion, asagrave body towardsitscentre, which cannot bede- 
nied it, there is adigned to it a circular motion in a great circle 
about the Sun in a year, and a vertiginous &onverdon about its 
own centre in twenty four hours. And that in the next place 
which is more exorbitant,& which happly for that reafbn you pad 
over in (Hence, thereisaferibedto it another revolution about 
its own centre, contrary to the former o f twenty four hours, 
and which finilheth its period in a year. In this my underAao^ 
ing apprehendeth a very great contradiRion.

S A L v. As to the motion o f defeent, it hath already been con* 
eluded not to belong to the TerreArial Globe which did never 
move with any fuch motion,nor never (hall do  ̂but is ( if  there he 
Rich a thing) that propendon of its parts to reunite them&lves 
to their whole. A s , in the next place , to the Annual motion, 
and the D iurnal, thefe being both made towards one way, are 
very compatible , in the fame manner juA as if we (hould let a 
Ball trundle downwards upon a declining luperdcies, it would iu 
its defeent along the fame fpontaneoudy revolve in it felf As 
to the third motion adigned it by CopcrH/cKg , namely about it 
felf in a year, onely to keep its Axis inclined and dire&ed 
towards the fame part o f the Firmament, I will tell you a thing 
worthy of great conddcration namely ?;* <?%<?/? (although
it be made contrary to the other annual) it is fo far Rom having 
any repugnance or difficulty in it,that naturally and without any 
moving caufe, it agreeth to any whatfoever (ufpended and !ibra- 
ted body, which if  it fhal! be carried round in the circumference 
o f a circle, immediate of it fe!f, it acquireth a convcrdon about 
its own centre, contrary to that which carrieth it about, and of
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G. G A H  L A U S ,  M



&tch velocity, tint they both frnifh one revolution in the fame 
timeprecifely. You may fee this admirable , and to our pur- 
pote accommodate experience, if  putting in a Bafbn o f water a 
BaH that will fwim ; and holding the Bafbn in your hand , you 
turn round updn your toe , for you dial! immcdidtly fee the Ball 

' begin to revolve in it felf with a motion, contrary to that o f the 
Baton, and it fhall finifh its revolution, when that oftheBafon it 

, fhallhniih. ]S!ow what other is the Earth than a penfil Globe 
I] hbrated in tenuous and yielding aire, which being carried a- 

bout in a year along the circumference o f a great circle , muff 
needs acquire, without any other mover, a revolution about its 
own centre, annual, and yet contrary to the other motion In like 
manner annual ? You fhall fee this effeR I fay, but if  afterwards 
you more narrowly confider i t , you fhall find this to be nO real 
thing, but ameer appearance; and that which you think to be 
a revolution in it felf, you will find to be a not moving at a l l ; 
but a continuing altogether immoveable in refpeR o f all that 
which without you,and without the vcRel is immoveable : for i f  in 
that Ball yon fhall make* fome mark, and confider to what part o f  
the Room where you are, or o f the Field , or o f  Heaven It is 
fituate , you fhall fee that mark in yours, and the veflels revolu
tion to look alwayes towards that fame part ? but comparing it to 
the veflcl and to yOur felf that are moveable^ it will appear to go 
altering its direRion, and with a motion contrary to yours, and 
that of the veflcl, to go Retting all the points of; its circumgyra* 
tion; (o that with more reafon you and the bafbn may be faid 
to turn round the immoveable B all, thafn that dt mbveth round 
in the bafbn. In the fame manner the Earth ftrfpendcd arid Vi
brated in the circumference o f the Grand O rbe, and feifuate in 
fuch fort that one o f its! notes, as for ex^mplc^ its North Foie,Ioo^ 
keth towards fuch a Star or other part o f  the Firmament,it always 
kcepeth direRed towards the fame ^  although carried round^By 
the annual motion about the circumference of the faid Gtaiid 
Orbe. This alone is fufHcient to make the Wondenceafe, ^nd 
to remove dll difHculties. - But what will fajy  ̂ i f  to
this non-indigence of the co-operating caufe^We fhonld^adde 
an admirable intrinfickvertue e f the TeffeRrial Globe, of-look
ing with its determinate parts towards determinate parts' of^the 
Firmament, 1 fpeak of the Magnctick vertuecodRafidy^pdRicP 
patedby any whatfoever piece o f Loade-Rohc^ ^And i f  every 
minute partide^ o f that!3ione have id iofuch a Vertue^ who ^ ill 
queRion but that the fame more powerfully tefldesinthis vvliole 
TerrcRria! Globe , abound!ng in that Magnetic^ matter, mid 
which happily it felf ̂  ^  to its internal and primary RibRance;' 'i3 
nothing cite but a huge made o f Loadadtonc* "  : .  ̂ h
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S i M p. Then you are one o f thofe it feems that hold the Mag^ 
nctick Phylofophy ^

SA^v. 1 am for certain, and think that all thofe that have 
Arioufly read his Book, and tried his experiments, will bear me j 
company therein; nor (hould f defpair, that what hath befallen 
me in this cafe, might podibly happen to you a!fo, if  fo be a cu- 
nofity^like to mine, and a notice that ̂ infinite things in Nature 
are Aill conceal'd from the wits o f mankind, by delivering you 
from being captivated by this or that particular writer in natural 
things, fhould but flacken the reiues o f your R eafon, and mol- 
lihe.the contumacy and tcnaceoufneffe o f your lenle ; jfo as that 
they wou!d not refufe to hearken lometimes to novcitics never 
before fppken o f  But (permit me to ufe this phraic) the pufilla- 
nimity o f vulgar Wits is Pome tothatpade^ that not only like 
blind men, they make a gift, nay tribute o f their own aflentto 
whatfoever they find written by thofe, Authours^ which in the 
infancy, o f their,$tudies were laid before them, as authentick by 
thdyf Tutors, but refufe td hear (not tp fay examine) any new 
Proportion or JPrdhieme, although it not dnly never hath been 
confuted, but hot fo much,a$ examined or confdered by th^ 
Authoutt.nAmphgA which^oneis this, ofinvefiigating what is 
thetrue^ proper, primary, interne, and general matter and fub- 
Aanceof.thisPurTerreAnal Globe; For although it never catne 
into the mind either o f  or o f any one elfe, before Jfih

to think that itunight be a Magnet, fo far are ^  
ahd the reA Aom confuting this opinion , yet nevertheleUe 

thaye met withrmany, that at 3 ie very firA mention o f it, as a 
idorfe at his owh fhadow^have Aart back, and refuted to dif* 
courfe thereof, and cenfured the conceipt for a vain C%yW<*, 
yea^fbr aj(plemn hiadneCe; and its pofHble the Book of 
had hevejr come to my hands,if a Peripatetick Philofopher,of great 
fapi&i,a$ believe, 'to Rec his Library frdmits contagion, had not 
givgndthfe. : i ^  -  r
^ $ A ^ y J  ,LwhoingenupuAy conR ffem yfelfrto be one of 
tbofir yulgar.W ^.andnpver. jtill within thefe fewdayes that! 
h^tc,h}ehn admitted-toa iharein your conferences^ could f pre- 
te[n4 tobave Jhlthe leaA withdrawn from thofe trite and popu- 
!atjp$th$iiyptijfp^all that,!! think Thave advantaged my ^  
n^^hy^as that ̂  could without much trouble or difficulty, maAer 

yrpUghneAes o f  thef^novbhand fa^taAica! opinions.
&;t,v. If.that which w*ritetlPbe<frue, then is it no o-

pinipn, but thefubje&b&Science ; nor is it new, but^as antient 
Earth itfelf^m O t can jit (being true) be^rugged ot diS- 

cplt,^bm,plain ^nd,ea6$^ ^and when you pleafe* L fhall makeydn 
Rel the fame in your haAd,lfor that yptrof your :felf fancy itto
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!
bcaGhoR, and Rand in fear of that which hath nothing in it of 

I dreadful!, like as a little child doth fear the Hobgoblin, without 
knowing any more of it, fave the name; as that which befides 

 ̂ the name is nothing.
S 1 M p. I (hould be glad to be informed, and reclaimed from 

an errour.
S A L v. Anfwer nle then to the queffions that t (hall ask you.

And ArR of all, Tell me whether you believe, that this our Globe, 
which we Inhabit and call Earth, conAReth of one foie and Am- 
ple matter, or elfe that it is an aggregate of matters different 
fromeachother.

S i M p. i fee it to be compofed of fubAances and bodies very 
different s and ArR, for the greateA parts of the compofition,
I fee the Water and the Earth, which extreamly differ from one 
another.

S A L v. Let us, for this once, lay afide the Seas and other W a
ters, and let us confidcr the fblid parts, and tell me, if you think 
them one and the fame thing, or eife different-

S1 M p. As to appearance, I fee that they are different things, 
there being very great heaps of unAuitful fands, and others of 
fruitful fbiles; Theft are infinite (harp and Aeril mountains, full 
of hard Rones and quarries of fdveral kinds, as Porphyfe, Ala- 
blaRer, ]afper,anda thoufand other kinds of Marbles : There 
are vaR Minerals of fo many kinds of metals; and in a word, 
fuch varietien of matters, that  ̂ŵ hole day would not'fufHce on- 
ly'taenuLheratefhem.

8 A L v.. .Î ow 0*f all thefe different matters, do you think, ^
that in the compoAtibn of this grand made, there do concur por
tions, or elfe that htnongR them all there is one part that! far ex
ceeds the reR/and is A were the matter and fubRance o f the ^
itnmenfê ltimp? ' ' ^

S : M p. "i believe that the Stones, Marbles  ̂Metals, Gems, and 
the fo many other fcVeral matters are as it were Jewels, and ex- 
teriour anh fuperAiial Ornaments of the primary Globe, which 
in grodê  as f bdieve, doth Without compare exceed all thefe 
things put together. * . ' ^

SALv. And this prineipaPandvaR made, ofwhibh thofe 
things abô e namedare as it were excredences and ornaments, of 
what matter do yob think that it i$ compofed ?

^1 M.p. I thinkthat it is the Ample, or lede impure element of 
&arth.

SALV. But what do you un'detRand by Earth? ts it haply 
that whichls difpetfcil all over the Reids, which is broke up with 
Mattqck§ and Ploughs, wherein we fbweebrne, and plant fruits,
n̂d in which great bofeages grow Ap, Without the help Of cul

ture
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ture, and which is, in a word, the habitation ofaH animals, and 
the womb o f a!I vegetables ?

S i M r. Tis this that I would afHrm to be the fubfiance of this 
our Globe.

S A L v. But in this you do, in my judgment? afHrm that which 
is not right: for this Earth which is broke up, is lowed, and is 
fertile, is but one part, and that very fmall o f  the fiirface of the 
Globe, which doth not go very deep, yea, its depth is very final], 
in tomparifon o f the diRance to the centre ; and experience 
fheweth us, that one fhall not dig very low, but one (hall hnde 
matters very different ft om thisexteriourfeurf, more (olid, and 
not good for the produRion o f vegetables. Befides the interne 
parts, as being compreRed by very huge weights that lie upon 
them, arc, in all probability, Hived, and made as hard as any 
hard rock. One may adde to this, that fecundity would be in 
vain conferred upon thofe matters which never were deftgned to 
bear fruit, but to re# eternally buried ip the profound and dark 
abyffes o f the Earth.

S i M p. But who fhall allure us, that the parts more inward 
and near to the centre are unfruitful ? They alio may, perhaps, 
have their produRions o f things unknown to us ?

S A L v. You may afwell be affured thereof, as any man e!&, 
as beihg vety capable to comprehend, that i f  the integral bodies 
o f theUniverfebc produced onely for the benefit oi Mankind, 
this above all the reR ought to be deRin d to the foie convenin' 
ces o f  us !ts inhabitants. But what benefit can we draw from 
matters fo hid and remote from us, as that we fhall never be a- 
b letom akcufe o f them ? Therefore the interne fubRance of 
this our Globe cannot be a matter frangible, diflipable, and non
coherent, like this RiperRciai part which we call * E  A R T p : 
it muR, o f neceflity, be a moR denfe and (olid body, and in a 
word, a moR hard Rone. And, i f  it ought to be fo, what reafbn 
is there that fhould make you more fcrupulous to believe thatir 
is a LoadRone than a Porphiry, a Jafper, or other hard Mar
ble ? Happily if rf had written, that this Globe is all com
pounded within o f*frf;r4 *S ;rf# 4 , or o f  the paradox
would have feemed to you leHe exorbitant ?
 ̂ S i M p* That the parts o f this Globe more intern arc more 

compreffed , and fo more flived together and folid , and more 
and more fo , according as they lie lower, I do grant, and fo 
fikewifedoth v4r//h?;/f , but that they degenerate and become 
other than E arth , o f  the fame fort with this of the fuperficiaf 
parts, i fee nothing that oblicgedi me to believe.

undertook not thisdifeourfe with an intent to prove 
demooRi^tively that the primary and real fubRance o f this ouf 

^ Globe
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Globe is LoadrAone ; but onely to fhcw that no reafon could be 
given why one fhould be more unwilling to grant that it is of 
Load-Rone, thanoffom e other matter. And if yon will but 
lerioudy eonAdcr, you (hall And that it is not improbable, that %*v; ^  
one foie, pure, and arbitrary name, hath moved men to think * § ^ ' * ^ * ^  
that it conliRs of Earth; and that is their having made ufe com- ^  ^  
tnonly from the beginning of this word Earth , as well to Agni- 
6e that matter which is plowed and (owed , as to name this our 
Globe. The denomination of which if it had been taken from 
Rone , as that it might as well have been taken from that as 
from the Earth ; the faying that its primary AibRance was Rone, 
would doubtleRe have found no icruple or oppofition in any 
man. And is fo much the more .probable, in that I verily be
lieve, that if one could but pare off the feurf o f this great Globe, 
taking away but one full thoufand or two thouiandyarrds; and 
afterwards feperate the Stones from the E arth , the accumulati
on of the Rones would be very much biger than that o f the fer
tile Mould. But as for the rcafons which concludcntly prove <sf<?

, that is our Globe is a Magnet, I have mentioned none o f 
them nor is this a time to alledg them , and the rather , for that 
to your benefit you may read them in CiMfrf ; onely to encou
rage you to the perufal of them, I will fet before you, in a Ami- 
iitude o f my own , the method that he obferved in his Philofb- ^  
phy. I know you underRand very well how much the know- 
iedg o f the accidents is fubfervient to the invcRigation o f the 
fubRancc and cRencc of things ; therefore I deftre that you 
would take pains to informe youf felf Well o f many accidents and 
properties that arc found in the M agnet, and in no other Rone, 
or body ; as for inAance o f attra&ing Iron , o f conferring up
on it by its foie prcfencc the fame virtue, o f communicating 
likewife to it the property of looking towards the Poles , as it 
alfo doth it fe lf ; and moreover endeavour to know by trial, 
fhatitcontaincthin it a virtue o f conferring upon the magnetick 
needle not onely the dire&ion under a Meridian towards the 
Poles, with an Horizontal motion , (a  property a long time ago 
known)but a new found accident, of declining (being balanced 
under the Meridian before marked upon a little fpherical Mag
net) of declining 1 fay to determinate marks more or !eRe, ac
cording as that ne&dle is held nearer or farther from the Pole, 
till that upon the Pole it felf it efe&eth perpendicularly , where
as in the middle parts it is parallel to the Axis. Furthermore pro
cure a proof to be made, whether the virtue of attra&ing Iron, 
reRding much mote yigbroufly about the Poles, than about the 
middle parts, this force be not notably more vigorous in onO 
Pole than in the other J and that in all pieces o f M agnet; the

Rrongex

Gilbert
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Wronger o f which Poles is that which looketh towards fthe South. 
Obferve, in the next place, that in a little Magnet this South and 
more vigorous Pole, becomcth weaker, when ever it is to take 
up an iron in prefence o f  the North Pole o f another much big
ger Magnet : and not to make any tedious difcourfe o f it, ader- 
tain your felf  ̂by experience, o f thefeand many other properties 
deferibed by which are aH fo pecu!iar to the Magnet, as
^hat none o f them agree with any other matter. Tell me now, 

CM; if there were laid before you a thoufand pieces of
<*Magnet. feveral matters, but aH covered and concealed in a cloth, under

which it is hid, and you were required, without uncovering them, 
to make a gucRc, by external Rgnes, at the matter o f  each of 
them, and that in making trial, you fhould hit upon one that 
fhould openly (hewitfelf to have all the properties by you alrea
dy acknowledged to rciide onc!y in the Magnet, and in no other 
matter, what judgment would you make o f the cflence o f Rich a 
body ? Would yon fay, that it might be a piece of Ebony, or 
AlablaRer, otT in .

S i M p. I would fay, without the lea A h a lation , that it was a 
piece o f Load-Rone.

S A r. v. I f  it be fo, fay refolutcly, that under this cover and 
feurfof Earth, Rones, metals, water, &c. there is hid a great 
Magnet, forafmuch as about the fame there may be feen by any 
one that will heedfully obferve the faiqc, all thofe very accidents 
that agree with a true and viRble Globe o f M agnet; but if no 
moreyyverc to be feen than that o f the Declinatory Needle, which 
being parried about the Earth, more and more inclineth, as it ap* 
proadieth to the North Pole, and declineth leRe towards the B* 
qumoRial, under which it finally is brought to an 
it might ferve to perfwade even the moR fcrupulous judgment- t 
forbear to mention that other admirable effeR, which is fenfibly 
obferyed in every piece o f Magnet, o f which, to us inhabitants 
o f the Northern Hemi(phere,the Meridional Pole o f the faidMag* 
net is more vigorous than the other; and the difference is found 
greater, by how much one recedethfrom the Equino&ial; and 
under the EquinoRial both the parts are o f equal Rrength, but 
notably weaker. But, in the Meridional Regions, far diRant 
from the EquinoRial, it changeth nature, and that part which to 
us was more weak, acquircth more Rrength than the other: and 
all this I confer with that which we fee to be done by a 6nall 
piece of Magnet, in the prefence o f a great one, the vertue of 
which fuperating the leRer, maketh it to become obedient to it, 
and according as it is held,either on this or on that fide the Equi* 
RoQiai o f the great one, maketh the felf fame mutations, 
which I have (aid arc made by every Magnet, carried on this 

1 Rde
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Ade.̂  or that Adc of the^E<fuinbAiaH of the Earth.
-SAGR. I waiiperfwadcM^ at the vcfy ArR reading o f the Book 

ofG ^T rt7^ ;(an d  having met with'am oA d^cdlent p ieceo f^
Magnet)!, fo ra long time, made many Ob(ervations,-add^ll 
worthy of cxtrcam wonder;; but above all, t^at (ebmeth td me /r^,
very Rupendious of increaAng the faculty , o f taking up iron ̂ (o 
much by arming it, like as the laid Authour tcach ^th an d  with 
acming thatrpiece of mibe,i multiplied its force in oRtiple prdpor- .
tion; and whhreas unarmed it (career took up nine octnCeS o f  
iron^ it being armed did take upl above Ax pounds:* And, it  ̂
may be; yoti have lecn thisToadRonc in the  ̂T (jallery d f^ o n r  + OrQofcc cf 

(to whom f  prefentcd^^t) upholding' miti's. 
two little Adchbrs o f iron. - oi ,  ̂ . ! '  i y

SAL v. -i (aw it many times, and .With great admiration ̂ tili 
that a little piece o f  thelikc Aonegavemegreatefcau(cdf\^dn^ 
de^ that is in4:he keeping o f our Academick, . which being mb 
more than o f  Ax. ounces weight, and(uAainingy^When uhKPrhed, 
hardlytwdounccs, doth, when armed, take up t do. ounces,^ (of* 
as that it is o f  80. times more force armed than unarmed^' ^nd 
takes up a weight 36. times greater than its own $ a much greater 
wonderthan could ever meet; with, who writeth^tH& -hd/
could never get any LoadRone that could reach to take- up^four 
timesicsown weight^. *! c id ^ ^

S!A o R. In my opinion, this Stone.offers; to the^wit o f  niafi ad 
large Field to Phy!o(opbate in ; abd I have many times thought 
with my (elf, how it can b^ that  ̂it conferreth on that Iron, %vhicH 
armeth it, a Rrength (o (uperiour toits own J; aqd Anally, I Ande 
nothing that giveth meifatisfaGion "herein ; nor do I And any 
thing extraordinary in that which rewrites about this partis 
cular ; 1 know not*whether the fame may have befallen 
you. .. i ici  ̂ d , ^

S A L v .. I ^xtreamly praife, admire,^ and envy this Authouf, 
for that a edpeeit (bAupc^diousAiould come* into his minde^ 
touching a thing handled by inAnite iublime wits, and hit upon 
by none of .them : I think him moreover vvorthy o f extraordi
nary applauie for the many new and true Obicrvations that he 
made, to the dKgracc of (o many fabulous AuthourS)* that write 
not only what they do, not know, but what ever they hear (po- " 
ken by the foo!i(h vulgar, never feeking to aAure them(elves o f  
the (ame by experience, perhaps^ bccaufe they are unwilling to 
diminish the bulk o f their Books. That which I could have de- 
Ared in is, that he had been a little greaterMathematici
an, and particularly well grounded, in Cf <?*%?!?%' the prafUce 
whereof would have rendered him le(s re(blute:in accepting thofe^ 
tca(ons for true DemonR^tion^ which he pro^ugeth fbr trud 
1 A a a cau&i
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Caufesoffhe true conc!uf!ons'obfcrvcd by himfclf. Which reg
ions (freety fpcaking) do not knit andTund fo faih asthofe un
doubtedly ought to do, in thit o f natural^ neceflary, and tailing 
conctufions tnay.be altedged. A nd! doubt not, but that in pro" 
cede of time this new Science- will be perfected with.new oblet- 
vations, and, which is more, with true and neceflary< OemonAra- 
tiops. Nor ought the glory'of the ArA Inventor to be thereby 
diminifhed, ^nor.do; 1 leffc efieem, but rather more-admire, the 
Inventor of thetHarp (although it may.be luppofed 'that the In- 
Arument at ArAwas but rudely frathed,! and more rudely Anger- 
e d )^ a p  an hundred otheeArtiAs, that'in the infuing Ages red"* 
ced thM; p̂  ofeQipu to great petfeRiom And methinks, that A"*' 
tiquity had very good teafon to enumerate the ArA Inventors of' 
th e^ob le  Arts'amongff the.G ods; feeing that the common wits 
havc fo }itcle curtojlty; ancLare fo little regardful o f  rare and elc* 
gant things, that .though they fee and hear them exetcitated b/ 
the exqujfite profeAors o f  .them, yet are they not thereby per- 
f^aded^tp a  deftre qflearnidg them. Now judge, whether Capa* 
chips ojf this kind .would ever have attempted to have found out 
the OgatAugof the.Harp, or dhe.invention: o f  MuAck, upon the 
hint p f  jth.e; whiAlingvuoife-of the dry finews of a Tortois, or 
frotQithp linking) o f  .fouf Hammers. The application to great 
inventions moved by (mail hints, and the thinking that' under a 
primary and chiidiA' appearance admirable Arts may he hid, is 
not ths'part o f  a trivial; but b fa  fuper-humane fpirit. Now an* 
f^  ering ,tp your demands, I fay, i that Idalfb have long thought 
upoq,#rat might.poAbly. be the caufe p f  this fo tenacious anti 
pptet^union,.that wc fee to 'be made between the one Iron that 
anpeth ;;he Magnet, and the oiher that conjoyns it felf unto h- 
And,prA, we are certain, that the vertue and Arength of the Anne 
doth not augment by being armed, for it neither attraQs at 
greater drAance, nor doth it hold an Iron the faAer, i f  between it) 
andthctarmingdr cap,a very fine paper; of a leaf o f beaten gold; 
l^e intqtpdfed ; nay, with that interpoAtion, the naked Aone 
mkes upmore Irdn than the armed. There is therefore no alte
ration in the vertue'/ and yet there is an innovation in the effe& 
Add b e e t le  itsneceflary, that a new eHeR have a'new caufe, if 
it.be inquired what novelty is introduced in the aR o f taking"? 
With the.cap or artiling, there is no mutation to be difeovered, but 
in the different contaR ; for wihereas before Iron toucht Load- 
Gone, rro\V,Iron toricheth Iron. Therefore it is neceflary to corM 
elude; th it the diverAty o f contaRs is the caufe o f the diverAty 
of efFeRs.^t And for the difference o f contaRs it cannot, as Ilee, 
be derived from any tMhg elfej fave Aom that the fubAance of 
the Iron v* o f  pMts more fubtil, more pute, and more compaR-

ed
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cd than thole of the Magnet, which are more groAe, impure, and 
rare. From whence itfolloweth, that the AperAciesof tw ol- 
tons that are to touch, by being exquiAccly plained, Sled, and 
burnKhcd, do fo exaRly conjoyn, that all the infinite points o f 
the one meet with the infinite points o f  the other ; fo that the 
laments, i f  i may fo fay, that collegate the two Irons, are many 
more than thole that collegate the Magnet to the Iron, by reafbn 
that the (ubRance of the Magnet is more porous, and IcAc com- 
pa&, which maketh that all the points and filaments o f the Load- 
Rone do not clofc with that which it unites unto. In the next 
place, that the fubRance o f Iron (efpccially the well refined, as 
namely, thepurcA Reel) is. o f parts much more denfc, fubtil, 
and pure than the matter o f the LoadAone, is feen, in that one 
may bring its edge to an extraordinary (harpncAe, fuch as is that 
of the Rafor, which can never be in any great mealure effe&ed in 
a piece of Magnet. Then,as for the impurity o f  the Magnet, and ^  
its being mixed with other qualities o f Aone, it is RrA AnAbly 
difeovered by the colour of iome little fpors, Ar the moA part ^  
white; and next by prefenting a needle to it, hanging in a 
thread which upon thofc AonyneAes cannot And repo A) but 
being attraRed by the parts circumfuled, leemeth to Ay from ^
' t °  I^P  upon the Magnet contiguous to t&fi* ; and hereby ^^ech
as fbme o f thple Heterogeneal parts are for their magnitude ve- ^  aone 
ry viRble, fo we may believe, that there are others, in great a- G^of^nctick 
bundance, which, fbr.their fmallneAe, are imperceptible, that are miner, but thac 
diReminated throughout the whole maAc. That which I iay, ^ i n g ^ ^ h ^  
(namely, that the multitude o f contaRs that are made between ocher pares of the 

Iron and iron, is the caufe o f the (o foiid con;undion) is con- 
Srmedby an experiment, which is this, rhat i f  we prclent the Aanc colour, con- 

fharpned point o f a needle to the cap o f a Magnet, it will Aick bodie$'
no AAer to it , than to the fame Aone unarmed: which can ircattraRed. 
proceed Aom no other caule, than Aom the equality o f the con*
M&s that are both of one foie point. But what then ? Let a 
* Needle be taken and placed uponr a Magnet) fo that one of its * A common 
extremities hang fomewhat over, and to that prelent a N ail; to tewing needle, 
which the Needle willinAantly cleave) infomuch that withdraw
ing the Nail, the Needle will Rand in Aifpenfc) and with its two 
ends touching the Magnet and the Iron , and withdrawing the 
Nail yet a little further, the Needle will Arfake the Magnet ; 
provided that the eye o f the Needle be towards the Nail,' and 
the point towards the Magnet; but if  the eye be towards the 
LoadAone, in withdrawing the Nail the Needle will cleave to 
the Magnet  ̂ and this, in my judgment, A*r no other reafpn) 
lave onely that the Needle, by reafon it is bigger towards the 
eye, toucheth in much more points than itsAiarp point doth.

A a a  ̂ S *  ^
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S A G R. Your whole difcourfe hath been In my judgment very 
concluding, and this experiment o f the Needle hath made rue 
think it little inferiour to a Mathematical DemonAration ; and 
IingenuoudyconfeRe, that in all thcMagnetickPhilofophy? 1 
never heard or read any thing? that with (uch Arong reafbns 
gave account o f its fo many admirable accidents? o f  which? if the 
cauies were with the fame perfpicuity laid open , I know not 
what Aveeter food our Intelleds could deAre.

S A L v. in  (eeking the reafons o f concluAons unknown unto 
u s , it is requiAte to have the good fortune to dired the dif- 
cour(e from the very beginning towards the way o f truth ? in 
which if  any one walk, it will eaAly happen? that one Aiall meet 
with (everal other Proportions known to be true ? either by dif- 
putes or experiments, from the certainty o f which the truth of 
ours acquireth Arength and evidence ; as it did in every relpeR 
happen to me in the prefent Probleme , for being deArous to af 
Aire my (elf^ by Aime other accident, whether the realon of the 
Proportion? by me found, were true ? namely, whether the &b- 
Aance o f the Magnet were really much leRe continuate than that 
o f  Iron or o f  Steel, 1 made the ArtiAs that work in the GaHery 
o f  my Lord the Grand D u k e, to Anooth one Ade o f that piece 
o f Magnet, which formerly was yours, and then to polifh and 

^  burniOi it  ̂ upon which to my (atisfadion I found what I deAred- 
For I diAovered many (pecks o f colour different from the red? 
but as fplcndid and bright, as any o f the harder Air t o f  Rones; 
the reA o f the Magnet was polite, but to the tad  onely , not 
being in the leaA (plendid ; but rather as if  it were Aneered over 
with foot ; and this was the fubAance o f the Load-Aone, and 
the Alining part was the fragments of other Aones internet 
therewith, as was fenAbly made known by prefenting the face 
thereof to Alings o f Iron, the which in great number leapt to 
the Load-Aone, but not lo much as one grain did Aick to the 
faidlpots, which were many , fame as big as the fourth part of 
the naif o f a mans Anger, others fomewhat leAer , the leaA of 
all very m any, and thofe that were (carce viAble almoA innu
merable. So that I did aAiire my (elf^ that my conjedure was 
true , when I ArR thought that the AibAance o f the Magnet 
wds not olo(e and com pad, but porous, or to fay better, 
g y ; but with this difference, that whereas the fponge m 
Cavities and little cels conteineth Air or Water, the Magnet hath 
its pores Aill o f  hard and heavy R one, as appears by the exqui- 
Rte luRfc which thofe (pecks receive. Whereupon, as I have (aid 
&om the beginning , applying thefiirface o f the Iron to the (u- 
perRcies o f  the Magnet the minute particles o f the Iron, though 
perhaps more continuate than thefe of any other body (**s its
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(hieing more than any other matter doth (hew) do not a l l , nay 
hue very few of them incounter pure Magnet ; and the conta&s 
heingfew, the union is but weak. But becaufc the cap o f  the 
Load-Rone , beRdes the conta& of a great part o f  its fuperKcies, 
inveRs its fclf al(o with the virtue o f the parts ad;oyning, al
though they touch n ot; that fide o f  it being exa&ly Rnoothed 
to which the other face, in like manner well pohihr o f the Iron to 
be attra&ed, is applyed, the contraR is made by innumera
ble minute particles, if  not haply by the infinite points o f  both 
the fuperheies , whereupon the union becometh very Rrong. 
Thisobfervation o f Rnoothing the furfaccs o f the Irons that arc 
to touch, came not into the thoughts o f  , for he makes
the irons convex, (o that their conta&isvery Rnall; and there
upon it cometh to paile that the tenacity, wherewith thofe Irons 
conjoyn , is much leRtr.

S A G R. 1 am , as 1 told you before, little lefle fatisHed with 
this reafon, that if it were a pure Geometrical DemonRration ; 
and becauie we fpeak o f a PhyRcal Problem , i  believe that alio 
<%vp/^%Fwill RndhimlelfiatisRedas far as natural fcience ad
mits in which he knows that Geometrical evidence is not to be
required-

S i M p* I think indeed , that with a Rne circumlo
cution hath fo manifeRly difplayed thecaufc o f this effe& ,.  that 
any indifferent w it, though not verRin the Sciences, may ap
prehend the fame; but we, conRningour felves to the terms o f 
Art, reduce the caufe o f thefe and other the like natural eHc&s 

which is a certain agreemet and mutual appetite 
which arileth between things that are (emblableto one another 
in qualities; as likewKe on the contrary that hatred & enmity for 
which other things (hun & abhor one another we call

S A c  R. And thus with thefe two words men come to render 
tealbns o f a great number o f  accidents and cffe&s which we fee 
Hot without admiration to be produced in nature. But this kind 
of philoR phating ieems to me to have great fympathy wit^ a 
certain way of Painting that a Friend o f  mine ufed, who writ 
upon the Tf/e or CanvaRe in chalk, here I will have the Foun
tain with Dr4#4 and her Nimphs, there certain Hariers, in this 
corner I will have a Huntsman with the Head o f a Stag, the reff 
M l  be Lanes, Woods, and H ills; and left the remainder for 
the Painter to fet forth with Colours; and thus he perfwaded 
himfelf that he had painted the Story o f S fp # , when as he had 
contributed thereto nothing o f his own more than the names. 
But whether are ^  wandred with fo long a digrefRon, contrary 
to our former refolutions ? I have almoR forgot what tile point 
Was that we were upon when we fell into this magnetick dif*

co&rfe?
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courfc t and yet I had fomething in my mind that I intended td 
have fpoken upon that fub)e A.

S A L v. W e were about to demonArate that third motion a- 
icribed by Copern/fiay to the Earth to be no motion but a quie- 
icence and maintaining o f it A lf immutably direAed with its de
terminate parts towards the fame & determinate parts o f the Uni- 
verfc, that is a perpetual conservation o f the Axis o f its diurnal 

^revolution parallel to it (elf, and looking towards Rich and fuch 
Axed Aars; which moA conAant pofition we faid did naturally 
agree with every librated body fufpended in a fluid and yielding 

, which although carried about, yet did it not change di- 
reAionin refpeA o f things external,but oncly feemed to revolve in 
its (elf, in refpeA of that which carryed it round, and to the 
veRel in which it was tranfported. And then we added to this 
fimple and natural accident the magnetick virtue, whereby the 
felf Terre Arial Globe might fo much the more conAantly keep it 
im m utable,-----

$ A o R. Now !  remember the whole buAneRe ; and that which 
then came into my minde,& which I would have intimated, was a 
certain confideration touching the fcruple and objeAion o f

which he propounded againA the mobility o f the Earth, 
taken from the multiplicity o f motions, impoRible to be aRigned 

^  to a Ample body, o f which but one foie and Rmple motion, ac
cording to the doArine o f can be natural; and that
which! would have propofed to conAderation, was the Magnet, 
to which we manifeRly fee three motions naturally to agree: 
one towards the centre o f the Earth, as a Gn?<y<r; the fecond is 
the circular Horizontal Motion, whereby it reAores and con- 
ferves its Axis towards determinate parts o f the Univerfe; ^d  
the third is this, newly difeovered by GzMerf, of inclining i^ 
Axis, being in the plane o f a Meridian towards the furface or the 
Earth, and this more and leRe, according as it (hall be difiant 
from the EquinoAial, under which it is parallel to the Axis of 
the Earth. BeRdes thefe three, it is not perhaps improbable, 
bu& that it may have a fourth, o f revolving upon its own Axis, in 
cafe it were librated and fufpended in the air or other fluid and 
yielding fo that all external and accidental impediments
were removed, and this opinion Gz/%?rf himfelf feemeth alfo to 
applaud. Sothat, youfeehow tottering the Axiomc
of is.

S i M p. This doth uot only not make againA the Maxime, but 
not fo much as look towards i t : for that he ipeaketh o f a Ample 
b ^ y , and o f that which may naturally conAA therewith; but 
yo^P^pofe that which befalleth a mixt body ; nor do you tell 
U S o f  any thing that is new to the doArine o f for that

he



he likewife granteth to mixt bodies compound motions by— . ^
]  ̂ SAG a.Stay alittlc j^ fw pA ^^ ,& an fw erm eJ:o  the queAions

1 (hail ask you. You fay that the Lbad-Aone is no Ample b od y ,; 
nowtdeAreyou to tell me what thote Ample bodies are^, that/ 
mingle incompoAng the Load-A one/' . j

S i M p. I know not hOw to tell you th'ingredien^s nor Am pies 
preCiAly  ̂ but it tufHceth that they are things elementary^

S AL v/ So much itiAicethme allb. . And off thete.Ample ele? 
nltntary bodies, w ^ t  are the natural motions? ^ ^

S i M p. They are the two rights and AmpUd m o t i o n s ^ / x t / K M * ,  

and&<?r/?n?7. * ' r -  i
S A.G R* Tell meth^the next place ? i D o you believe that the 

motion, that (hall remain natural to that tame mixed Body ,Aiould 
be one that may retultfrom the composition o f the *twodimp!e 
natural motions o f the Ample bodies compoundings or tha^it 
may be a motion impoAible to be compoied of them. " < b 

S i Mp. f  believe thdt it (hall move with the motion refusing 
from the compofition o f the motions o f  the  ̂Ample bodies com- 
pounding? that with a motion impoRible to be cohipofed.of 
thefe,it i$ impoAible that it (hould move.  ̂ L r i  ̂ t) 1

S A c R* B u t , w i t h  two right and Ample motions,you 
ihall nevet be able to compote a circular motion , tiich Ure the 
two) orthice circular motions thatiithe magnet hath: you tee
then into what abturdities evil grounded Prmciples, o f / t o  fay 
better, the ill-inferred confequences o f good'Principkg aury a 
man ; for you are now forced %) fa y , that-the Magnet is a mix
ture compounded o f tubAancesjelementary and'cceleAial^ ifyou  
will maintain that the Araight motion is a peculiar to ̂ the Ele
ments, and the circular to thelcceleAial bodies. Therefore i f  
you will more tafely argue, you muA tay , that o f  the integral 
bodies of the Univerfe, thofe thatnre by nature moveable, do all 
move circularly, and that therefore the Magnet, as a part o f  the 
true primary, apd integral fubAatlce o f our Globe, pertakethof 
the fame qualities with it. And^take notice of  ̂this your fallacy^ 
in CalUng the Magnet a nlixtbody^ and the TerreArial G lobe a 
Amp^body, which is (enAbly perceived to be a thoutknd times 
more compound : for, betides thatit Containeth an hundred an 
hundred matters, exceeding different from one another, it con*' 
taineth great abundance of this which you call mixt  ̂ I mean 
df the Load-Aonc. This teems to me ;uA as i f  one fhould call 
bread a mixt body, and * f  a Ample body, in which there 
is put no tmaH quantity o f  bread, betides many orher things edi
ble. This (eemeth to me a very admirable thing,among!} others

o f
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of the PeripateticksJ, whorgrant^nofcap-iicbP^cnie^J^jhatour 
TerreArialGlobe is, av.com p o ^ d ^ p f jinA^itc^diAerent
matters; -and grant-farther that.of compQupd bodie$/hc motipn 
ought to.be compound: now tM.piotion^ th%t adip^t jo^ compo- 
Ation are the right and circular ; jFPr the jjy o  ng}it, motions, as 
being contrary, arefncompatiblcitpgethe6<?i j^cy/gfny ip, that the 
pure Elrment.of_ Earth is; no, wh^tc. tP; be fpund ^ they confcfa,j 
that if never hath'ibeen moved with a ioca^^qtion p and yet they 
willintroduce in Nature tha t body which is ^ t j o  b^^qund, and 
makeifn\oye,wth that mbtipnjwfupbit ^iever exercif^d, por, ne
ver (hall do, and to that body which hath, and ever hgd a being?- 
they deny, that mptipn, whiehjbgfp^e they granted, ought iptu- 
rally toa^ree therewith^ n: or ,{ ^  ^

8  Atw. J  beAech you, let us yiot, \yeary cu^ felves*
anymore about theie. particulats, and^thq^r^dic^bqcauAyon 
know that our purppA was not (to determine apfolutely, or tb, 
accept for true, this or that opinion, bu^^y^toprp[)oA  Atoor 
divertiAmentAich rea Ahs, an&gpfwcr^ a^,may be alledge^ on 
therone Ade, or on the ,other 5 and makedi this an^
Aver, in defence o f his Peripatd;icks, therefore let . us jleave the 
judgment in fufpehA, and r̂e;nit the dcterminatiQ^i into the 
hands.of fuch as ar.empre Known than v/e^j^n^becauC^ f  think 
that;we have, with fufHcient prolixity, jin the A three^.dpyes, dib 
courfejf^upon theSyAeme o f; th^UniycrA,, it will no\yh-e Aafn* 
nable?that we proceed to the grand accidcnt^frorn whencc one 
D en tatio n s took beginning, i  tpean, o f thê  ebbing and Rowing 
o f the $ea, the cauA^whercbfmay, in all,probability,' be referred 
to the motion o f the^Earth.^ But that, i f  you A) pleaA, we will 
rpArve tiUtP morro^.. In the,mean time? that 1 may not forget 
it, I will fpeak to one particular, to which I could haypwidicd, 
th a tC i^ r ?  had not lent an ear; I mean that o f admitting, that 
in cafq alit.tle Spherq o f .LoadAqne might be exa&ly Jibrated, it 
\vould revolve in it A lf ; bccauA there is no rea An why it Should 
do fo ^  For i f  the whole TerreAiial Globe, hath a natural facul
ty o f i^eyplving about its own centre in twenty four hburs, apd. 
that, all its parts ought to have the fame, I mean, that faculty of 
turning round together with their about its centre in twen
ty four hours; they already have the lame in effe&, whilA that, 
being upon the Earth, they turn round along with it: And the 
aligning them a revolution about their particular centres, Wpuld 
be to.alcribe unto them a Acond motion much different Rom the 
ArA: for fo they would have two, namely, the revolving in tweth 
*y four hours about the centre o f their rphp/f; and the turning 
about their ow n: now this Acond is arbitrary, nor is there any

( j .  C  A L ! L U S ,
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reafon for the introducing o f it : i f  by plucking away piece 
of LoadRone from the whole natural maAb, if Were' deprivedf^f 
the faculty o f following i^ as it did^ whilR it^as^united 'H?&eto, 
lb that it is thereby deprived o f the reydhitMH^b&l^ t35e univer- 
ia! centre o f the TerreiMai Globe, itm iglA ^aply , withfome- 
what greater probability be thought by fome, that the (aid Mag
net was to appropriate to it felf a new converAon about its parti
cular centre ; but if it do no leRe, when feparated, than when 
conjoyned, continue always to purfue its ArR, eternal, and natu
ral coutie, to what purpoie fhould we go about to obtrude upon 
it another new one ?

S A G n. 1 underRand you Very well, and this puts me in mind 
of a Dilcoutfc very like to this ior the vanity of it, falling from 
certain Writers upon the Sphere , and I think, if I well remem
ber, amongR others from who, to fhew how the E-
lement of Water, doth, together with theparth, make a com- 
pleat Spherical Figure, and to between them both compofe this 
our Globe, writeth, that the feeing the (mail * particles o f water 
fhapethemiclves into rotundity, as ip the drops, and in the dew 
daily apparent upon the leaves o f  feigpral herbs, is a Arong ar
gument; andbecaule, ^ego^ding tp^he trite Axiome, there is 
the fame reaion for the whole, a ^ r  the parts, the parts aReRing 
that lame Agure, it is neceCary^that the fame is proper to the 
whole Element: and truth i s , methinks it is a great overAght 
that thcle men fhould not perceive (b apparent a vanity, and con- 
6der that if their argument had run right, it would have follow
ed, that not only the (mail drops,but that any whatfoever greater 
quantity of water feparated from the wholeElement,fhould be re
duced into a Globe: Which is not ieen to happen; thdugh indeed 
theSenlesmay fee, and the UnderRanding perceive that the E- 
lement o f Water loving to form it felf into a Spherical Figure 
about the common centre o f gravity, to which all grave bo
dies tend ( that i s , the centre o f the TcrreRrial Globe )  it 
therein is followed by all its parts, according to the Axiom e; 
lb that all the furfaces o f Seas, Lakes, Pools, and in a word, 
of all the parts o f Waters conteined in veflels, diRend 
themCelves into a Spherical Figure , but that Figure is an arch 
of that Sphere that hath for its centre the centre o f the Ter- 
rcRrial Globe , and do not make particular Spheres o f them- 
felves.

!Mf3f4f/cW 
fppryvr JE/f.
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SALv. The errour indeed is childifh ; and if  it had 
been onely the Angle miRake o f , I would eaAly
have allowed him in i t ; but to pardon it alfo to his Com
mentators, and to other famous men , and even to

B b b him^
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himieife; this I cannot d o , without biuOiing for their repu* 
tation. But it is high time to take leave , it row being 

very late , and we being to meet again to morrow? 
at the uiual hour, to bring all the foregoing 

EMcourfes to a fina! conclufion.

-
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S Y S T E M E
O F T  H E

WORLD.
The Fourth Dialogue.

JN T E R L O C W O R &

S A L V I A T U S , S A G R . E D U S ,  & S l M P U C I U S .

know not whether your return to our 
accuRomed conferences hath really been 
later than ufual, or whether the deRre 
o f hearing the thoughts o f 54^%?%?, 
touching a matter fo curious , hath 
made me think it fo : But I have tar
ried a long hour at this window, expe
cting every moment when the 
w juld appear that I lent to fetch you.

SALV. I verily believe that your imaginattonmore than our 
tarriance hath prolonged the time: and to make no longer de- 
murre, it would be well, i f  without interpoRng more wonts, we 
came to the matter it (e lf; and did (hew, that nature hath per- 
uiitted (whether t h e b u l i n e i s b e l o ,  or elfe to olav

B b b  2 S " '*" " * '* '/ :
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and (port with our Fancies) hath) I (ay, hath permitted that the 
motionslCr^yery othey re(pe&, §xcep^to redone thc^bbing.an^ 
Adwing (g tl^  Sea,aHlfgRed long Ancc td the earm,(hort!<^be found 
now at1a!ttoan(w er cxaAly tothecauf?Tt^reof; and, aslc 
were, with mutuaha emulation % th& Aid ̂ ebbing and Aowing 
to appear in confirmation of the TerreAriaEnlption : they^dre^y 
whereof have hitherto been taken from the coele Aial Phenomena, 
in regard that o f thoA things<A4 t Mppen on Earth, not any one 
wps oAforq&to jyove q^e ^pinioptnore*thai^anoth^r ^  ̂ s we al* 
ready^ave ^ (a tg ^ p r o v ^ t^  (hewing that al^tne terrene occur  ̂
r^ ^ e^ ip o n w ilic f^ h e^ ib iy  the Earth and mobility of fhe 
Sunlmd Firmament is commbnly iiiArred, are to'Aem "to us per
formed in the fame manner, thpugh^w^iuppoAd the mobility of 
the Earth, and the immobility o( them. The Element of Wa- 
ter oneiy, as being moA vaA,^ and which is nM annexed an3  con
catenated to the TerreArial Glpb$ as all its other Alid parts arc; 
yea,-rather which by reaAn o f its A uiditv^fem aineth^art^ 
yar^y, anJTiec, is to be ranked amongA moAAblunary things, 
from which we may colled (ome hinte and intimation of what the 
Earth doth in relation to motion and reA. AAer I had many 
and many artime examined with nty (elf th^cfAds and accidents, 
partly Aen and partly^underAood from others, thar arc td be ob- 
Arvedin the motions o f waters: and moreover read and heard 
the great vanities produced by many, as the cau As o f thoA acci
dents, I have been induced upon no (light reaAns to omit the(e 
twoconcluRons (having made wAhal the neceAarypreAppo* 
(als) tha t in ca A the terre Aria! Globe be immoveable, thefux 
a8d SrMAxdf' the Sea cannot be natural jf and that, in cafe thoA 
motions be con Arred upon the (aid Globe, which have been long 
Cnceadignedtoit, itisneceAary that the Sea be (ub jcR to eb
bing and (lowing, according to all that which we obArvc to hap. 
pbh tA fh8 Ame. ^ ' '
**,S'^ The. Pix)poAt!on is very confiderable , as well for it

what Allo^eth upon the (ame by way o f confluence, 
ip thâ t i'fhaH the more intenfly hearken to the explanation and 
ConArmatidii o f it.

SA i/V. BccauA in natural queRions, o f which number this 
which wehavdln hand is one, the knowledge o f the efAds is a 
means tb gtpdelis to the inveAigation and diAovery o f the cau- 
As,' and Without \vhich we (hould walk in the d a r k n a y  with 
moreuncertainty, for that we know not whither we would go, 
whbreas''tli& blind,at !eaA,know where they defire to arrive; there
fore RrRqf allitisneceAaryto know the eAeds whereof we en
quire the* cauAs: b f which eAeds you ,S^gre^^  ought more 
^bundantjy and more certainly to be inArmed than I am ,
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asone^ that beRdes your being born? and having, for a long 
time, dwelt in f, where the Tides are very notab!e for their 
greatneRe, have alfo failed into and, as at! ingenuous ^and
apprehenlive wit, muA needs have made many Obiervations up
on this.fubjeA: whereas I, that could oncly fora time, and that 
very fhort,oblerve what happened in theleextream parts the 
^^r^tzc^ Gulph, and in our Seas below about* the 
Chores, muR heeds take many things upon the-relation] o f  o* 
thers, who, for the moR part, not very well agreeing, and eon- 
lequently being very uncertain, contribute more o f confuRon 
than.conRrmation to our (peculations. NevcrthefeRe, from thole 
that we are lure o f , and which arc the principal, I think 1 am a- 
ble to attain to the true and primary cauies; not thatoi pretend 
to be able to produce all the proper and adequate realbn^ o f 
thole effe&s that are new unto me, and which consequently t 
could never have thought upon. And that which 1 have to lay, 
I propole only, asakeythatopencth the d o o d to ap a th  never 
yet trodden by any, in certain hope^ thatlome wits morelpecu- 
lative than mine, will make* a further progreRe Rerin, and pene
trate much farther than Khali have done in this my RrR Difoo- 
very : And although that in other Seas,remote from us, there may 
happen leveral accidents, which do not happen in our Mediter
ranean Sea, yet doth not thb invalidate the Srealbn and caule that 
Ifhall produce, if lo be that it veriRe and fully relolve the ac
cidents which evene in out Sea f fbr-that in concluRon there can 
be but one true and primary caule o f theeffe&s that are o f  the 
fame kind. 1 will relate unto y o u ,^ therefore^ the eRFeRs'that I 
know to be true, and adigne the cauies thereof that I think 
to be true, and you atto, Gentlemen, (hall produce luch 
others a$ arc known to you, befides mine, and then we wiil 
try whether the caule, by me aliedged, may fatisRe them 
alfo. ' '

1 therefore afHrm the periods that are oblerVed in the fluxes 
and refluxes o f the Sea-waters to be three : the- RfR and' princi
pal is this great and moA obvious one; namely,the diurnal,accor
ding to which the intervals of (ome hours with the waters Row and 
ebbe ; and thele intervals are, for the moR part, in the Mediter- 
rane from Rx hours to Rx hours, ot thereabouts^ that is, they for 
Rx hours Row, and for Rx hours ebbe. The fecond period is 
monethly, a.nd it leemes to take its origen from the motion o f 
the Moon, not that it introduced other motions, but only al
tered! the greatneRe o f thole before mentioned, with a notable 
difference, according as it fhal! wax or wane, or come to the 
Quadrature with the Sun. The third Period IshnRual, and is 
leen to depend on the Sunne, ahd dnely altereth the diurnal

motions^
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motions, by making them di Aerent in the tiines o f the Sot* 
Rices, as to greatneAe, from what they are in the Equinoxes.

W ew illfpeak(in the ArA place, o f the diurnal motion, as 
being the principal, and upon which the Moon and Sun Aem to 
excrciA their power Acondarily, in their monethly and annual 
alterations. Three differences are obArvable in the A horary 
mutations; for in Ame places the waters rife and fall, without 
making any progrefhve motion ; in others, without riling or fal
ling they run one while towards the EaA, and recur another 
while towards the W eA ; and in others they vary the heights 
and courfe alfo, as happeneth here in where the Tides in
coming in rile, and in going out fa ll, and this they do in the cx- 
termities o f the lengths of Gulphs that diAend from WeA to 
EaA, and terminate in open Ihores, up along which fhorcs the 
Tide at time of Hood hath room to extend it A lf : but if the 
courfe o f the Tide were intercepted by Cliffes and Banks of 
great height and AeepneAe, there it will How and ebbe without 
any progr^flive motion. Again, it runs to and again, without 
changing height in the middle parts o f the Mcditerrane, asnota* 
bly happeneth in the * F jn? &  between and &*-

where the Currents, by reafon o f the narrownelA of 
the Channel, are very fwife; but in the more open Seas,, and 
about the IHes that Aand farther into the Mediterranean Sea, as 
the towards the
CoaAs, ALr/tF, * the changes o f watermark are
very Anall; but the currents indeed arc very notable, and efpe- 
cially when the Sea is pent between iGanJ?) or between theta 
and the Continent.

Now thefe onely true and certain cAeRs, were there no more 
to be oblerved, do, in my judgment, very probably perfwade 
any man, that will contain himlelf within the bounds o f natu
ral cauAs, to grant the mobility o f the Earth: for to make the 
veRel (as it may be called) o f the Medicerrane Aand Aill, and to 
make the water contained therein to do, as it doth, exceeds my 
imagination, and perhaps every manse!A, who will but pierce 
beyond the rindeintheA kind o f inquiries.

SiMP. TheAaccidents,^4/v7^t^y, begin not now, they are 
moA ancient, and have been obArved by very many, and Avcral 
have attempted to afUgne, Arne one, Ame another cauA for the 
fame * and there dwelleth not many mile&from hence a famous 
Peripatctick, that alledgeth a cauA for the Arne newly Hfhed out 
of a certain Text o f  , not well underAood by his Ex-
poAtors, Rom which Text hecolle&eth, that the true cauA of 
theA motions doth only proceed Aom the diAerent profundities 
o f S^as: fbr that the waters o f greateA depth being greater in

abun-
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abundance , and therefore more grave , drive back the Waters 
of leAe depth, which being afterwards raided , deiire to de- 
lcend, and from this continual colhi&ation or conteA proceeds 
the ebbing and Rowing. Again thole that referre the fame to the 
Moon are many, faying that (he hath particular Dominion over 
the W ater;, and atlaR  a certain Prelate hath publifheda httlc 
Trcatife ) .wherdn he faith that the Moon wandering too and 
fro in the Heavens attra&cth add draweth towards it a Made of 
Water, which goeth continually following.it, fo that it is full Sea 
alwayes.in that part which lyeth under the Moon ; and becaule; 
that though fhe be under the Horizon, ^et nevertheleRe the Tid^ 
returncth, he faith'that noanord can be faid for the falving of that 
particular, laveonely, that-thcMoon doth not onely naturally 
retain this faculty in her fe lf ; but .in this cafe hath power to con
fer it upon that degree of the? Zodiack that is oppofite untditf. 
Others, a$ I believe you know, do fay that the Moon is able 
withhcrtemperatcJieattorareRcthc W ater, which being rd- 
rcRed, doth thereupon How. Nor hath there been wanting fbime 
that —— ' - . , '

S A G R. I pray yon let us heat* no more o f thein^
for I do not chink it is worth the while to waR time in relating 
diem ? or ^  fpcnd.our breath in confuting them ; and for youf 
part, if  gave your aHent to any o f thefe or the like foolc- 
des ? yo^ dM a great injury to your judgment; which neverthe^ 
leHe t acknowledgtobc very piercing. 't T

S A L:v.. But 1 that am a little more Hegmatick than yoti^
will fpend a few words in favour o f if  haply

he thinks that any probability is to be found in thofe things that 
he hath related. 1 lay therefore : The Waters) that
havc their exteriour AiperRcies higher, repel thole thiaf are infe- 
tiour to them , and lower ; but lo do not thole Waters that are 
of greateA profundity ; and the higher having once driven back 
the lower, they in alhort time grow quiet and "level. This 
your f  mu A needs be of an opinion, that all the Lakes
in the World that arc in acalme , and thatall the Seas where 
theebbing and Rowing isinfenCble, are level in their bottoms; 
but 1 was fo fimple , that 1 perlwadcd my felf that had we no o *. 
ther plummet to found with, the ides that advance lb high a- 
bove W ater, had been a (ufKcient evidence of the unevenneAe 
of their bortomes. T o  that Prelate! could fay that the Moon 
rurlncth every ddy.along the whole Mediterrane, and yet its 
Waters do,noc rife thereupon, fave onely in the very extreani 
bounds o f it EaAward, ana here to us ^t And for thofe
that make the Moons temperate heat able to make the Watef 
fwel! i bid them put Rrc under a Kettle full o f Water  ̂ and hold

thek
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their right hand therein till that the Water by rcafon o f the heat 
do rite but one foie inch, and then let them take it out, and 
Write off the tumefaRion o f th&Sea. Or atleaA defire them to 
(hew you how the Moon doth to. 1 arcHe^a certain part of the 
Waters ^and not the remainder^ as for inAance, the A here of 
^e;7/re, and not thoA o f the truth is
Poetick Wits are o f two kinds ? iomc are ready and apt to 
invent Fables, and others difpo Ad and inclined to believe them.

S 1M. Pi I beiieve.that no man believeth Fables , (o long as he 
knows them to be ( o ; and of the opinions concerning the cauAs 
o f ebbing and Sowing y^which anelmahy , becauA 1 know that of 
one Angle cAcR there isbuc'one (ingle cauA that is true and pri
mary, 1 underAand vecy>weH;<and.am certain that but oiie alon$ 
at the moAcan be trite, and for.ali the reA L am Are that, they are 
fabulous, and fjalA ;-and its poflible that the true one may not be 
among thole that have been' hitherto produced ; nay L.verify be
lieve thatitisnot  ̂ forit would be very-Arange that the truth 
(hould have ib little light, as that it (hould not be vifible among# 
the umbrages o f (o many fallhoods. But this I (hall Ay with the 
liberty that as permitted amongA us,. that the introduRion o f the 
Earths motion ,, and.the making at thecauA o f the ebbing and 
fkwingiof t T ides, Aemeth to me: as yet a cohjeRure naleAe fa  ̂
bulous than the reA o f thole that I have .heard ; and if there; 
(hould not be propoAd to me reafons more conArmable to natu
ral matters, t would without any more ado proceed to believe 
this to be 3 fupematural eAeR, and thereAre miraculous , and 
unsearchable to the underAandings of men,as infinite others there 
are, that immediately depend on the Omnipotent hand o f God.

S A o R. You argue very prudently , and according to the 
D oAdm epf y%r̂ ?<7/A, whp you know in the beginning of his 
mechanical queAions reArreth thoA things to a Miracle, the 
^auAs whereof are occult. But that the caufe o f the. ebbing and 
Rowing is one o f  thoAthat are not to be found out, i believe 
you have no greater proof than onely that you Ae , that among# 
all thoA that haye,hitherto been produced for true cauAs there
o f  3 there .is not one wherewith, working by what artifice you 
wilt, we arc*ab!e to repreAnt fuch an eAeR i iu regard that nei
ther with the light o f the Moon nor o f the Sun , nor with 
temperate heats, nor with different profundities, (hal! one ever 
artificially make the W ater conteined in an immoveable VeAe! 
to run one way or another, and to ebbe and Bow in one place, 
and not in another. But i f  without any other artifice, but with 
the onely moving o f theVelAl, lam  able punRually to repre
Ant all thbA mutations that arc obArved in the Sea W ater, why 
wi!! you tefu& this reaAn and run to a Miracle ?
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StMy. 1 wit! mn to a Miracle Ai!!, i f  you Jo  not with fome 
other natural caufes, beddesthatof the motion o f the V edelsof 
the Sea-water didwade me from it  ̂for 1 know that thofe Vedels 
move not, in regard that aH the entire TerreArial Globe is natu- 
ratiy immoveable.

S A L V. But do not yon think,that the TerreArial Globe might 
fhpematurally, that is, by the abfolute power o f God, be made 
moveable ? S i M p. Who doubts it ?

S A L v. Then Riwp/rf;?ar, feeing that to make the dux and 
redux of the Sea, it is necedary to introduce a Miracle, let us 
(uppofe the Earth to move miraculoudy, upon the motion of 
which the Sea moveth naturally : and thiseAeR (hall be alfo the 
more Ample, and 1 may fay natural, amongA the miraculous o- 
perations, in that the making a Globe to move round, of which 
kind we lee many others to move, is lede difficult than to make 
an itnmcnfe made o f water go forwards and backwards, in one 
ptace more fwifcly, and in another Icde, and to rife and fall in 
iome places more ; in fome lede, and in fome not at all : and to 
work all thefe different effeRs in one and the fame Vedei that 
containethic : beddes, that thefe are fdveral Miracles, and that 
is but one onely. And here it may be added, that the Miracle 
of making the water to move is accompanied with another, 
namely i the holding o f the Earth AedfaA againA impetuodties 
of the water, able to make it (wage fometimes one way, and 
fometimes another, if  it were not miraculoudy kept to rights.

S A G R. Good Sr#?phff%F, let us for the prefent Aifpend our 
judgement about fentencing the new opinion to be vain that S%/- 

is about to explicate unto u s , nor let us fo haAily Aye out 
into padton like the fcolding overgrown Haggs: and as for the 
Miracle? we may as well recurre to it when we have done hea
ring the Difcourfes contained within the bounds o f natural cau
ses: though tofpeakfree)y, all the Works o f nature, or rather 
of God, are in my judgement miraculous.

S A L v. And 1 am of the fame opinion; nor doth my faying^ 
that the motion o f the Earth is the Natural caufe o f the ebbing 
and flowing, hinder, but that the faid motion o f the Earth may 
he miracutous. Now readuming our Argument, f apply, and 
once again afdrm, that it hath been hitherto unknown how it 
might be that the Waters contained in our Mediterranean 
Straights fhould make thofe motions , as we fee it doth, i f  fo bq 
the faid Straight, or containing \  ede! were immoveable. And 
that which makes the difficulty , and rendreth this matter inextri
cable, are the things which la m a b o u tto fp eak o f, and which 
ire daily obferved- Therefore lend me your attention.

We are here in Urnif e, where at this time the W aters are low,
C c g  the
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the Sea calm, the Air tranquil ; fiippofe it to be young Hood, 
and that in the term of Eve or fix hours the water do rife ten 
* hand breadths and more ; that rife is not made by the HrR 
water, which was (aid to be rarefied, but it is done by theacccf- 
fion o f new Water : Water o f the fame fort with the former,
o f the fame brackifhnefs, o f the (ame denfity, o f the (ame 
weight: Ships, Hoat therein as in the former, with
out drawing an hairs breadth more water ; a Barrel o f  this (econd 
doth not weigh one (ingle grain more or le(s than Rich another 
quantity o f the other, andretaineth the fame co!dncfs without 
the IcaR alteration : And it is, in a word, Water ncw!y and vi(i- 
b!y entred by the Channels and Mouth of the * L/p. Coniider 
now, how and from whence it came thither. Are theie happ!y 
hereabouts any Gu!phs or Whirle pools in the bottom of the 
Sea , by whhh the Earth drinketh in and fpucth out the Water? 
breathing as it were a great and.monAruous Whale ? But if this 
be fo, how comes it that the Water doth not How in the (pace of 
fix hours in in * in C(?r% where the Tide is ve
ry (mall, and happjy unobfervable ? Who will invent a way to 
pour new Water into an immoveable VeRel, and to make that 
itrifeonelyin one determinate part o f  i t ,  and in other places 
not ? W ill you fay, that this new Water is borrowed from the 
Ocean, being brought in by the Straight of ? This
will not remove the doubt afbrciaid, but will beget a greater- 
And, RrR tell me what ought to be the current o f that Water? 
that entering at the Straights m outh, iscarried in fix hours to 
theremoteR Creeks o f the Mediterrane, at a diRance o f two 
or three thoufand Miles, and that returneth the fame (pace again 

in a like time at its going back ? What would Ships do that lye out 
at Sea ? What would become o f thole that fhould be in the 
Straights-mouth in a continual precipice o f a vaA accumulation of 
Waters, that entering in at a Channel but eight Mile broad, is to 
give admittance to fo much W ater as in fix hours ove:*Howeth a 
tra& o f many hundred Miles broad,& thoufands in length? What 
Tygre , what Falcon runneth or Hyerh with fo much iwiftnefs ? 
With the fwiftneis, I fay, o f above ij.oo Miles an hour. The cur
rents run (nor can it be denied) the long-waycs of theGu!ph,but 
fo (lowly, as that a Boat with Oars will ouf-go them, though in
deed not without defalking for their wanderings. Moreover,if this 
Water come in at the Straight, the other doubt yetremaineth? 
namely,how it cometh to How here fo*high in a place fo remote, 
without HrR riling a like or greater height in the parts more adja- 
cert ? 'In a word,! cannot think that either obRinacy^or HiarpneA 
o f wit can ever Hnd an anfwer to thefc Objections, nor conle* 
quently to maintain the Aability of the Earth againA them, keep
ing within the bounds o f Nature. S A c R.
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D ; A L O C U E. IV.
3 A G R. I have all the whUe perfeRly apprehended youin tMs?

1 Rand greedily attending to hear in what manner thefe won
ders may occur without obdru&ionAom the. motion already af- 
iigned to the Earth.

$ A L v. Theie effe&s being to cnfiie in confequence o f the mo
tions. that naturally agree with the Earth, it is necedary that they 
not oncly meet with no impediment or obAacle,but that they do 
follow eadly, & not oncly that they follow with facility,but with 
nece(Hty,(o as that it isimpodible that it fhould fucceed otherwife^ 
lor luchis the property & condition o f things natural & true. Ha
ving therefore fhewen the impodibility of rendring a reafon bf the 
morions diicerned in the Waters, & at the fapie time to maintain 
the immobility of the vcilel that containeth them:we may proceed 
to enquire, whether the mobility o f the Container may produce 
the required c Ae6f, in the manner that it is observed to evene*

Two kinds of motions may be conferred upon a Vcde!, where
by the Water therein contained, may acquire a faculty o f  du- 
Auating in i t , one while towards one dde , and another while 
towards another; and there one while toeb b e , and another 
while to How. The drA is, when ArA one, and then another o f 
thofe ildes is declined, for then the Water running towards the 
inclining Ode, will alternately be higher and lower  ̂ fometimes 
on one fide,and fometimes on another.Butbecaufe that this ridng 
and abating is no other than a recedion and acceRion to the centre 
of the Earth, fuch a motion cannot be aferibedto the concavi
ties o f the faid Earth, that are the Vedels which contain the W a
ters ; the parts o f which Vedel cannot by any whatfoever motion 
adigned to the Earth , be made to approach or recede from the 
Centre of the famei The* other fort of motion i s ,  when the 
Vedel moveth (without inclining in the leaA) with a progredive 
motion, not uniform, but that changeth velocity, by fometimes 
accelerating, and other times retarding .* from which difparity 
it would*fb!low, that the W ater contained in the Vedel its true, 
but not fixed fad to it; a§ its other (olid part§, f but by reafbn o f 
itsduidity , a^if it were feparated andat liberty ; and not Obli
ged to follow all the mutations bf its Cbntainer^in the retardation 
of the Vedel, it keeping part o f .the before conceived i
Would run towards the the preceding part, whereupon it Tvbuld 
bf nccedity come to rife; and on the contrary y i f  new velocity 
fhould beadded tothe Veffel, with-retainingparts of Astardity, 
Raying foilieWhat belhnd^ beforelit Could habituate it felfto the 
new it would hang back towards the following part )
where it Would come to file fomething. The Which e(Fe&$ we 
may plainly declare and make but to the Senfe by the exaniple of 
one of thofe fame Bark$ yonder, which Continually com b ^ ^ m
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+ A Town !y-  ̂ F r^^ ,laden  with frc(h water,for the lervice o f the CiLy.
MgS.E.of Let us therefore fancy one o f thole Barks, to come from thence 

with moderate velocity along the Lake,carrying the water gently, 
o f which it is fill): and then either by running a ground, or by 
fome other impediment that it (hall meet with, let it be notably 
retarded. The water therein contained (hail not, by that means, 
lofe, as the Bark doth, its pre-conceived but retaining
the fame, fhall run forwards towards the prow, where it (hall 
rife notably, falling as much a Aern. Btit if, on the contrary, 
the laid Bark, in the midR o f itslmooth courle, (hall have a new 
velocity, with notable augmentation added to it, the water con
tained before it can habituate it (elf thereto, continuing in its 
tardity, (hall Ray behinde ? namely a Rem, where o f conle- 
qucnce it (hall mount, and abate for the fame at the prow. This 
e(fe& ts undoubted and manifeR, and may hourly be experimen
ted ; in which I deHre that for the prelcnt three particulars may 
be noted. The Hr A is, that to mak^ the water to rile on one 
fide,of the vedel, there is no need o f new water, nor that it run 
thither, fbrfaking the other lide. Theffecondis, that the water 

\ \  in the'middle doth not rife^or fall notably, unlelle the courle o f 
the Bark were not before that very Iwift, and the (hock or other 
arref^ that held it exceeding Rrong andludden, in which cafe its 
poCtble,, that not only all the water might run forwards, but 
that the greater part thereof might ifluc forth o f the Bark : and 
the lame allb would 'enlue^ whijA that being under fail in a 
Imootjk ,cour(e, a moA violent (hould, upon an inRanf,
overtake i t : But when to its calme motion there is added a mo* 

^ derate retardation or incitation, the middle parts (as I (aid) un-
obletvedly rile and fa il: and the other parts, according as they 

. . .1  a^eneerer to the noddle, rife the lcRe; and the more remote,
. more. third is, that whereas the parts about the midA do

makell{ttle alteration in riAngand falling, in relpeR of the wa* 
 ̂ ters o f  f  des; on the contrary, they run forwards and back*

i w ard^yerym ud^incom patilpnoftheextream ^.. N ow , my 
[, ^'1*^ Maj&ers, !that which the Bark doth, inrelpeA o f the water by it

contained, and that which, the water contained doth, in 
Ipe&jof the B?fk;its container, is the A lf  fame, to an hair, w^h 
tha^,which the Mediterranean VeAcl doth, in relpedpf the ^a-
^ e r ^  it contained, and that which th e a te r s  contained do, jp 

the Mediterranean :VeRe! their container. It fpllow- 
^  (:hat we demonArat^howi, andiin;Yyh23 n ipper it is 
thatqthqMedi^rrape, and.ail the other Straits; and.jn a word) 
Ahthepart^ oLjthe Earth do; all move, with a motion notary 
^neveu, thQpgh^qJ^notioil that is not regular and, ippiform^'is 
^he^byfaingued to all the Aid Globe takep polle^ively^
 ̂ - - s J   ̂ SlMP*
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D I AL OG U E i n 3 S p
$ i M p. This Proportion, at firR fight to me, that am neither 

Geometrician nor AAronomer, hath the appearance o f a very 
great Paradox; and ifitfhouldbetrue, that the motion o f the 
ipho/c, being regular, that o f the parts, Which are all united to 
their may be irregular, the Paradox will overthrow the
Axiome that afRrmeth, rjt/cw;;/ ^

$ AL v. I wilt dcmonAratc my Paradox, and leave it to your 
care, .SzzRp/hvMd-, to defend the Axiome from it, or elfe to re
concile them; and my dcmonRration (halt be fhort and fa
miliar, depending on the things largely handled in our prcce* 
dent conferences, without introducing the lea A fyllablc, in fa
vour of the flux and reflux.

We have (aid, !that the motions aligned to the TerreArial 
Globe are two , the RrR Annual, made by its centre about the ^  
circumference o f the Grand Orb, under the Ecliptick, according 
to the order o f the Signes, that is, Aom WeA to EaR ; the other 
made by the laid Globe revolving about its own centre in twenty 
four hours ; and this likewife from WeA to EaA : though a- 
bout an Axis home what inclined, and not equidiAant Rom that 
of the Annual converfion. From the mixture o f thefetwo mo
tions, cad* o f it felf uniform; f fay, that there doth refult an 
uneven and deformed motion in the parts o f the Earth. Which, 
that it may the more eafily be underRood, 1 will explain, by. 
drawing a Scheme thereof And AfA, about the centre A j^% 
Fzg. i .  ^  I Will'defcribe the circumference o f
the Grand Orb B C !, in which any point being taken, as B, 
about it as a centre wc willdefcribe this leAcr circle D E F G ,  
representing the TerreArial G lobe; the which we will Rippofe 
to run thorow the whole circumference o f the Grand Orb, with 
its centre B, from the WeA towards the EaA, that is, from the 
part B towards C ; and moreover we will (uppofe the Terre
Arial Globe to turn about its own centre B likewife from WeA 
to EaA ? that i s , According to the fuccedion of the points 
D  E F G , in the (pace of twenty four hours. But here we 
ought carefully to note, that a circle turning round upon its 
own centre, each part of it tnuiiy at different times, move with 
contraty motions : the which is thanifeR, coniidcring that whilA 
the parts of *the circumference, about the point D  mdve to the 
lefthand^that is, towards E, thd oppoHte^Arts that are about F^ 
approach to the right hand, that is, towards G ; fo^that whed 
the parts D  (liall beinF, their motion fhallhe contrary to what 
it was before.' when it was in D  Furthermore , the jfAme time 
that the parts E  defeend, if t may fofpeah, towards F ;th o fe  id 
G afeend towards D. h being therefore prefuppoAd, that

there

cwM ffnfrf



r

? 9 ° G  ̂ G A H  L ^  U S, ^
there are Aich contrarieties o f motions in the parts of the Terre- 

Surface, whilAitturneth round upon its own centre, it is 
m/, neceAary, that in con)oyning this Diurnal Motion, with the other

Annua!, there do refult an abfolutc motion for the parts of the 
<?f ;%? {frr<r/?W4/ f^id TerreArialSuperAcies, one whiie very acce!crate, and ano- 

ther while as (low again. The which is maniAA, conAdering 
ArA the parts about D , the abioiute motion of which fhall be 
extream Avift  ̂ as that which proceedcth from two motions made 
both one way) namely, towards the !eA hand; the ArA of 
which is part of the Annua! Motion, common to a!! the parts of 
the Globe, the other is that o f the laid point D ., carried likewile 
totheleA, by the Diurnal Revolution ; (o that, in this cafe, the 
Diurnal mo ion increafcth and accclerateth the Annual. The 
contrary to which happenethin the oppoAte partT, which,whitA 
it is by the common annual motion carried, together with the 
whole Globe, towards the left, it happeneth to be carried by the 
Diurnal conversion alio towards the right : A) that the Diur
nal motion by that means detraReth from the Annual, where
upon the abfolute motion, reiulting Aom the compoAtion of both 
the other, is much retarded. Again, about the points E and C, 
the abfolute motion becometh in a manner equal to the Ample 
Annual one, in regard that little or nothing increafeth or dimi- 
nifheth it, as not tending cither to the left hand, or to the right, 
but downwards and upwards. W e will conclude therefore, that 
like as it is true, that the motion o f the whole Globe, and of 
each o f its parts, would be equal and uniforme, in cafe they did 
move with one Angle motion, whether it were the meer Annual,

. ' or the Angle Diurnal Revolution, fo it is requiAte, that mixing
thofetwo motions together, there do refult thence for the parts 
o f the (aid Globe irregular motions, one while accelerated, and 
another while retarded, by means of the additions or fubAraRi- 
ons o f the Diurnal converAon from the annual circulation. So 
that, i f  it be true (and moA true it is, as experience proves^ that 
the acceleration and retardation of the motion o f the Vcf- 
fel, makes water contained therein to run to and again the long 
wayes o f it, and to rife and fall in its extreames, who will make 
fcruple'of granting, that the faid effeR may, nay ought to Aic- 
ceediothe.Sea-waters, contained within their Veflels, fubjeR to 
fuchlikealterations^andefpeciallyin thofe thatdiAend them- 
felves long-wayes Aom WeA to EaA, which is the courfe that 
the motipn, o f thofe lame VeAels Accreth ? Now this is the 
moA potent and primary caufe.of the ebbing and Bowing, with- 
out the which no (ucheAeR would enfue. But beca.ufe the par
ticular accidents are many and various, that in fevera! places and 
times are t^bferved, which muA o f  neceAity have dcpcndancc

on
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on other different concomitant caufes, although they ought all 
to have connexion with the primary ; therefore it is convenient 
that we propound and examine the feveral accidents that may 
be tht caufes o f luch different cffe&s.

The hr A of which is, that when ever the water, by means o f a 
notable retardation or acceleration of the motion of the VcfRl, 
its container, (hall have acquired a caufe o f running towaids this 
or that extream, and (hall be railed in the one, and abated in the 
other, it fhallnot neverthekde continue, for any time in that 
Aatc, when once the primary caufe is ceafed: but by vertue o f .
its own gravity and natural inclination to level and grow, even it ^  ^ ^
(hall fpeedily return backwards of its own accord, and, as being  ̂
grave and fluid, (hall not only move towards $ but
being impelled by its own fhall go beyond it, riling in
the part, where before it was loweA y nor (hall it Ray here , but 
returning backwards anew, with more reiterated reciprocations of 
its undulations, it (hall give us to know, that it will not Rom a 
velocity o f motion, once conceived, reduce it (elR in an it Rant, 
to the privation thereof, and to the Rate o f red, but will fuccef- 
Rvely, by decreafing a little and a little, reduce it (elf unto the 
(ame, )uAin the fame manner as we fee a weight hanging at a 
cord, after it hath been once removed from its Rate of reR, that 
is, from its perpendicularity, of its own accord, to return thither 
and fettle it fe lf, but not till Rich time as it (hall have often 
paR to one Rde, and to the other, with its reciprocal! vi
brations.

The (econd accident to be obferved is , that the before- /* 
declared reciprocations o f motion come to be made and repeated 
with greater or lefler frequency, that is, under (horter or longer 
times, according to the different lengths o f the Vellels contain
ing the waters s fo that in the (horter fpaccs the reciprocati
ons are more Aequent, and in the longer more rare : )uR as in 
the former example o f pendent bodies, the vibrations o f thofe 
that are hanged to longer cords are feen to be leRe frequent, 
than thofe of them that hang at (horter Rrings.

And here,for a third obfervation, it is to be noted, that not fA* 
onely the greater or lefler length of the Ve(M is a caufe that 
the water maketh its reciprocations under different times; but 
the greater or lefler profundity worketh the fame effe& And 
it happeneth, that of waters contained in receptacles of equall 
length, but of unequal depth, that which (hall be the deepeR, 
maketh its undulations under (horter times, and the reciprocati
ons of the fhallower waters are lefle frequent.

Fourthly, there are two effe&s worthy to be noted, and di- 
!igent)y ob&rved, which the water ŵ tketh in thofe its vibra

tions;



dons ; the one is its rifing and falling a!ternate!y towards the 
one and other extremity ; the other is its moving and running) to 

?%**?;& lo {peak) Horizontally forwards and backwards. Which two dif- 
wJS* ^   ̂^  ferent motions differently refidc in divers parts o f the Water : 

for its extream parts are thofe which moR eminently rife and fall; 
thofe in the middie never absolutely moving upwards and down
wards ; o f the reR fuccefRvely thofe that arc neereR to the ex- 
treams rife and fall proportionally more than the remote: but on 
the contrary) touching the other progreRive motion forwards 
and backwards, the middle parts move notably) going and re
turning, and the waters that are in the extream parts gain no 
ground at a l l ; fave onely in cafe that in their rifing they over
flow their banks) and break forth o f their RrR channel and re
ceptacle ; but where there is the obRacle o f banks to keep them 
in, they onely rife and fa ll; which iyethindereth not the waters 
in the middle from RuRuating to and again ; which likewiie 
the other parts do in proportion, undulating more or leRe, 
according as they are neerer or more remote from the middle.

<?/ The fifth particular accident ought the more attentively to b e , 
ConRdered, in that it is impoRible to reprefent the effeR there

o f  o f  by an experiment or example; and the accident is this. In
*rt. the veRels by us framed with art, and moved, as the above-

named Bark) one while more, and another while leRe fwiftly, 
the acceleration and retardation is imparted in the fame manner 
to all the veKel, and to every part o f it ; fo that whilR <z/. g. 
Bark forbeareth to move, the parts precedent retard no more 
than the fubfequent, but all equally partake o f the fame re
tardment ; and. the felf-fame holds true o f the acceleration) 
nam ely, that conferring on the Bark a new caufe o f grea
ter velocity) the Prow and Poop both accelerate in one and 
the (amd manner. But in huge great veRels, fuch as are the very 
long bottdmes o f  Seas, albeit they alfb are no other than cer
tain cavities made in the folidity o f the TerreRrial Globe, 
it alwayes admirably happeneth, that their extreams do not 
unitedly equal!, and at the fame moments of time increafe 
and diminifh their motion, but it happeneth that when one of its 
extreames hath, by vertue o f  the commixtion of the two 
Motions, Diurnal) and Annual, greatly retarded its velocity* 
the other extream is animated with an extream fwift motion. 
Which for the better underRanding o f it we will explain) reaf- 
Rmting a Scheme like to the former ; in which if  we do but fup* 
pofe a traR o f Sea to be long , <z/. g. a fourth part, as is the arch 
B C*{jn  f  2, j  becaufe the parts B are, as hath been already 
declared, very fwift in motion, by reafon o f the union of the 
two niotions tRuvnal and annual, towards one and the fame way.
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but the part C  at the fame time is retarded in its motion , as Be 
ing deprived o f the progreflion dependant on the diurnal motion:
!f  we iuppofe, I fay, a tra& o f Sea as long as the arch B C  , we 
have already feen, that its extteams (hall move in the fame time 
with great inequality. And extreamly different would the velo* 
cities of a tra& of Sea be that is in length a femicircle , and pla
ced in the portion B C D ,  in regard that the extream B would 
be in a moA accelerate motion, and the orher D , in a moA (low 
one  ̂ and the intermediate parts towards C , would be in a 
moderate motion. And according as the fai&tra&s o f Sea (hall 
be (horter, they (hall leffe participate o f this extravagant acci
dent , o f being in (ome hours o f the day with their parts diverdy 
affc&ed by velocity and tardity of motion. So that, if^as in the hr A 
cafe, we fee by experience that the acceleration and retardation  ̂
though equally imparted to all the parts of the conteining VeHei, 
is thecauie that the water contained,Au&uates too and again,what 
may we think would happen in a Veffel fo admirably difpofed, 
that retardation and acceleration o f motion is very unequally 
contributed to its parts ? Certainly we muA needs grant that 
greater and mom wonderful caufes o f the commotions in the 
Water ought to be looked for. <And though it may feem im- 
podible to fome,that in artificial Machines and Veffels we (hould 
be able to experiment the effects o f fuch an accident; yctne- 
vertheleAe it is not abfolutely impdffible to be done; and I have 
by me the model o f an Engine, in which the effe& o f thefe admi
rable commixtions o f motions may be particularly obferved. But 
as to what concerns out prefent phrpofe, that which you may 
have hitherto comprehended with your imagination may fuf* 
See.

S A G R. 1 for my own particular very well conceive that this 
admirable accident ought neceffarily to evened in the Straights o f 
Seas, and efpecially in thofe chat diAcnd themfelves for a great 
length from VVeA to EaA ; namely according to the courfe o f 
the motions o f theTerreArial Globe; and as it is in .ascertain 
manner unthought o f ,-and without a prefident among the moti
ons poffible to be made by us , fo i; is not hard for me to believe, 
that effe&s may be derived from the fame, which are not to be i- 
mitated by our artificial experiments. *

S A L v< Thefe things being deqlpred , it is time that we pro
ceed to examine the particular accidents, which? together with 
their diver Aties, are obferved by experience in the ebbing and 
flowing o f  the waters. And ArA we need not think it hard to 
gutQe whence it happencth, that in Lakes, Pooles,and alfo In the 
leAer Seas there is no notable flux-and reflux $ the which hath ^  
^wo very Midreatons. T heonei:, thatSy reafonof the fhort-
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f4*/M neRc o f the VeRe!, in its acquiring in (cveral hours o f the day 
^ eta l.d egrees o f velocity, thty are with very little diRcrcnce 
acquired by all its parts; ior as well the precedent as thefublc- 
quent, that is to lay, both the EaRcrn and VVeRcrn paits, Jo  
accelerate and retard almoR in the lame manner ; and withal 
making that alteration by little and little, and not by giving the 
motion o f the contcining VeRcl a fudden check, and retard
ment, or a Ridden and great impulleor acceleration; both it 
and all its parts, come to be gently and equally impreRed with 
the lame degrees o f velocity ; from which uniformity it follow
e d , that alfo the conteined water* with but fmall refinance and 
oppohtion, received the fame impredtons, and by coniequencc 
doth give but very obfeure fignes o f its riling or falling, or of its 
tunning towards one part or another. The which efieR is likewife 
manifcRly to be (ecn in the little artificial VeRels, wherein the 
contained water doth receive the felf fame impreRtons o f veloci
ty ; when ever the acceleration and retardation is made by gentle 
and uniform proportion. But in the Straights and Bays that for a 
great length diRend themfelves R o m E aR to W cR , the accele
ration and retardation ia more notable and more uneven, for 
that one o f its exticams (hall be much retarded in motion, and 
the other (hall at the fame trine move very fwiftly : The reci
procal libration or levelling o f the water proceeding from the

that, it had conceived Trpm the motion of its container. 
The which libration, as hath been noted , h ad  its undulations 
very frequent in (mall VeRels; from whence enfues, that though 
there do reddc in the TcrreRrial motions d c  cauicof confer 
ring on dewaters a motion oncly from twelve hours to twelve 
hours, for that the motion of the contcining VeRels do ex* 
treamly; accelerate and extrcamly retard but once every day, 
and no more ; yetnevertheleRe this fame (econd caufe depend
ing on the gravity of the water which Rriveth to reduce it lelf to 
equilibration) and that according to the (hortnede of the Vcf 
fel hath its reciprocations o f one, two, dree, or, more hours  ̂ this 
intermixing with d c  RrR, which alfo it felf in Rnall VeRels is 

* very little ) itbecommeth upon the whole altogether infendble. 
For the.primary caufe, which hath the periods o f twelve hours, 
having not made an end of imprinting the precedent, commoti
on , it is overtaken and oppoled by the other (econd, depen- 

, dant on the waters own weight, which according to the brevity 
and profundity o f the VcRel, hath the time of its undulations of 
one, two, three, four, or more hours ; and this contending 
withthe other former one, diRurbeth and removed i t , not per;

Y i"hxing, it to come to the height, no nor to the half o f its mot**
' on 3 and by thisconteRation the evidence o f the ebbing and
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lowing is wholly annihilated, or at leaA very much obfeured.
1 palfc by the continual alteration o f the air , which difquieting 
the watery permits us not to come to a certainty, whether any, 
though but fm a!l, cncrealc or abatement o f half an inch, or 
IcRc , do reilde in the Straights, or receptacles o f water not a- 
bove a degree or two in length.

1 come in the fccond place to refolve the queRion, why^ there  ̂^ ^  ̂
not reRding any vertue in the primary principle of commoving 
the waters, lave oncly every twelve hours, that is to lay, once 
by the grcateR velocity, and once by the greateR tardity o f 
motion; theebbingsand Rowings Ihould yet nevertheleReap^ 
pear to be every Rx hours. To which is ani wered , that this dê - 
termination cannot any wayes be taken from the primary caufe 
onely ; but there is a ncccHity of introducing the lecondary cau^ 
fe s, as namely the greater or leRc length of the Veffels , and 
the greater or leRe depth o f the waters in them contcincd.
Which caules although they have not any operation in the moti
ons o f the waters, thole operations belonging to the foie prima
ry caulc, without which no ebbing or Rowing would happen, 
yet nevertheleRe they have a principal fhare in determining the 
times or periods of the reciprocations , and herein their inRu- 
ence is to powerful, that the primary caulc muR of force give 
way u n t o  them. The period of Rx hours therefore is no more 
proper or natural than thofe o f other intervals of tim es, though 
indeed its the moR obferved , as agreeing with our Mediterrane, 
which was the onely Sea that for many Ages was navigated : 
though neither is*that period obferved in all its parts ; for 
that in (ome more anguR places , fuch a9 are the H?#?*
/)?<?%* , and the Sea , the periods are much.fhorter ,
and alio very divers. amongR themlelves ; for which diver- 
Rties , and their caufes incomprehenRblc to lome
fay , that after he had a long time Obferved it upon fome 
cliffes of Negyvpc#? , being brought to delperation , he threw 
hlmlelf into the adjoyning EMripyay , and voluntarily drowned 
himfelf.  ̂ ..

tn the third place we have the reafon ready at hand, whence ^  <4^ 
it contmeth to paRe that Ibme Se^s, although very long , as is Ft*;, 
the Red Sea, arealmoR altogether exempt Rom Tides, which 
happenetH bccaufe their length extendethnot from EaA to 
W eR , but rather tranfverRy from the SoutheaR to the North- 
weR; but the motions of the Earth going from WeR to EaR ; 
the impulles o f the water, by that meahs, alwayes happen to fall 
in the Meridians  ̂ and do not move from parallel to parallel; -
infomuch that in the Seas that extend thetnfelves athwart to
wards the Pol&s, and that the contrary Way are narrow there is
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no caufe of ebbing and Bowing, favc one!y by the participation 
of another Sea , wherewith it hath communication, that isiub- 

to great commotions.
^  in the fourth p!ace wc fhall very cafily dnd out the reafon 

^  vtrhy the duxes and reduxes are greatcR, as to the waters ridng
w/f/J ^^d failing in the utmoR extremities o f  Gulphs, and JcaR in the
^  intermediate parts; as daily experience fheweth here in

/<? lying in the farther end of the Sea , where that diffe
rence commonly amounts to dve or d x fe e t ; but in the places 
o f theMediterrane, far diRmt from the extreams, that mutati
on is very final!, as in the Ides o f and , and
in the Strands o f R<??;;e and , where it exceeds not half a
fo o t ; wc (hall underRand alfo , why on the contrary , where 
the ridngs and fallings are fmall, the courfes and recourfesare 
grea t: I fay it is an eade thing to underRand the caufes o f thefc 
accidents, feeingthatwc meet with many manifeR occurrences 
o f  the fame nature in every kind o f Vcdel by us artidcially coin- 
pofed , In which the fame eRe&s are obferved naturally to fol
low upon our moving it unevenly, that is, one while faRer, and 
another while dower*

^ *Myr<w .. Moreover, conddering in the fifth place , that the fame 
?/<*w f<wr/r quantity o f  Water being moved, though but gently, in a fpatious

^ Channel ^ commthg afterwards to go through a narrow patiage, 
A"g"* will o f  necedity run,with great violence,we fhall not dnde it hard

to comprehend the caufe o f the great Currents that are made 
in the narrow Channel that fcparateth C ^^M  from 
for that all the W ater that, by the fjpacioufnede o f the Rle, 

-and by the Gulph, happens to be pent in the EaRern
^part ofthe^Sea, though it do in that, by reafon o f its largenefi, 
gently defeend towards the WeR, yet neverthelcde, in that it 
is pbnt up in the it doweth with great violence be-

^tw een^i^ah dC ^W M ^, andmakethagreat agitation. Like to 
which,indmuchgreater, is faid to be betwixt ^nd the
great Me .o f S t.^ L Jrc^ ^ , where the Waters o f the t\vo vaR 
Seas, and that lie round it, muR needs be

t , I  Rrai^itn^d into-aUede Channel between the (aid Idc and the 
t. .? i iE t& ifp^G oaR ^  uAnd the Currents muR needs be very gregc 

 ̂ 'in the Straights b f  which joyne together the
y ^ '>vaR Oceana of^EthiepM, an d !P JZ ?rr , called alfb the

! d
^  . /  It folfbWs now^ in the dxth place, that to render a reafon of

^ f ^ ^ ^ ^ ^  (bme*moredbRtufb arid incredible accidents, which are obfer- 
veduppn this occadon, we^nakeacondderable rede&ion upon 
the twJiprincipM'eaufes o f ebbings and Rowings, afterwards 
compounding audimixing them together. The drR and idmpIcA

o f
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of which is (as hath oRen been {aid) the determinate acceteta* 
tion and retardation o f the parts o f the Earthy from whence 
the Waters have a determinate period put to their decurCons 
towards theEaA, and return towards the W eA , in the time of 
twenty four hours. The other is that which dcpendeth on the pro
per gravity o f the Water, which being once commoved by the 
primary caufe, feeketh, in the next place, to reduce it felf to

with iterated reciprocations; which are not deter
mined by one foie and prefixed time ; but have as many varies 
ties of times as are the different lengths and profundities o f the 
receptacles, and Straights of Seas; and by what dependeth on 
thisfecond principle, they would ebbe and Aow, fome in one 
hour, others in two, in four, in fix, in eight, in ten, &c. Now if 
we begin to put together the ArA caufe, which hath its (et Period 
Rom twelve hours to twelve hours, with fome one of the (econ- 
dary, chat hath its Period <pfr&. gmt. from Avc hours to Ave 
hours, it would come to paffe, that at fbmetimes the primary 
caufe and Secondary would accord to make impulfes both one 
and the fame way ; and in this concurrency, and (as one may call  ̂
it) unanimous confpiration the flowings (hall be great.  ̂At other 
times it happening that the primary impulfe doth, in a certain 
manner, oppofe that which the* iecondary Period would make^ 
andinthisConteAone o f the Principles being taken away, that 
which the other would give, will -weaken the commotion o f the 
Waters, and the Sea will return to a very tranquil State, and 
almoR immoveable. jAnd at other times, according as the two 
aforefaid Principles (hall neither altogether \:onteA, nor altoge
ther concur, there (hall be other kinds o f  alterations made in 
the increafe and diminution o f the ebbing and Bowing. It may 
Hkewife fall out that two Seas , conAderably great and which 
communicate by (bnic narrow Channel, may chance to have^by 
Teafon of^he mixtion of the two Principles o f  motion , one 
cauie to Aow at the time that i:he Other hath caufe (to move a 
contrary Ways in which cafe in the Channel, whereby they diC- 
Smboguc'themlelves! into each jOther, there do extraordinary 
'conturbations infue, with oppoAte and vortick motions, and 
tuoR dangerous boilings and ̂ breakmgs , as frequent relations 
and experiences do aHure us. From Rich like diAordant moti
ons, dependent not bncly on thcdiffer&r poAtions and longi
tudes, but very mudh abb upon the different profundities o f the 
$ea^, which^havethefaid mtetcOurA there! do; happen at (ome- 
times different commotions inlthe^ Waters, irregular, and that 
Can be reduced to no rules o f  obfervation, the reafons o f which 
have much troubfed^ and alwayesdd trduble MarinerSy f̂or that 
they meet with them without leeing eithe^hhpulfe o f  winds, of

other
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tocher eminent acreal alteration that might occafionfhc fame bf 
which diAurbance of the Air we ought to make great account 
in other accidents, and to take it tor a third and accidental 
caufe, able to alter Very much the observation of the ejfMs de
pending on the Secondary and more eAential cauies. And it is 
not to be doubted, but that impetuous windes, continuing to 
blow, for example, from theEaA, they (hall reteinthe Waters 
and prohibit the reAux or ebbing ; whereupon the Second and 
third reply o f the flux or tide overtaking the former, at the 
hours prefixed, they will (well very high ; and being thus born 
up for Some dayes, by the Arcngth o f the Winds, they (hall rife 
more than uAial, making extraordinary inundations;

W e ought a!So, (ana this Stall Serve for a feventh Probleme) 
to take notice o f another caufe o f morion dependant on the 
great abundance of the Waters o f great Rivers that difeharge 
themfelvcs into Seas o f no great capacity, whereupon in the 
Straits or Bi^phpW that communicate with thole Seas, the Waters 
arefeen torun always one way : as it happeneth in the

Bp/pnpr#? below C0n/?4%A?Mp/f , where the water alwayes 
runneth from the B/gf^Sed, towards the : Form the
(aid B /gc^ by reafon bf its (hortneAe , the principal caufes 
o f ebbing and Sowing are but o f (mail force. But, on the con
trary, very great Rivers falling into the fame, thofehuge dc- 
Suxions o f water being to paSe and difgorgc themfelves by the 
the Straight, the ^courfeis there very notable and alwayes to
wards the South. Where moreover we ought to take notice, that 
the (aid Straight or Channel, albeit very narrow , is not fub)e8 
to perturbations, as the Straight o f and for that
that hath the above towards the North ; and the fr<?-

the <^gf%%, and the Seas joyned unto it,
though by.a long traR towards the South; but now, as we have 
obferyed  ̂ the Seas,.though o f never fo great length, lying North 
and South, are not much (ubjc&to ebbingsand flowings ; but 
becaufethc Straight i&Atuate between the parts of the
Meditcrrane diAended for a long trad or diAance Aom WeA to 
E aA , that is, accordingto the courfcof the Auxes and refluxes? 
therefore in. this the agitations; are very great; and would be 
much mdre violent between Herfa/fy F /^ ry  , in cafe the 
Straight o f  did open leAe ; and thofe o f the Straight o f
M^geC^^ey are reported to be extraordinary violent.

This is what, for^the prefent, cometh into my mind to fay unto 
you about the caqfbs o f  this ArA period diurnal o f the Tide, and 
us various accidents,, touching which, i f  you have any thing to 
offer, you may let us hear i f ,  that fo we may afterwards pro
ceed to th^othet two,periods, monethiy and annual. f

S i  M p.

C. G A n  L ̂  u s,



D i A E O G U  E IV . 3 P 9

S i M p* In my opinion) it cannot be denied, but that yout 
couric carrieth with it much of probability, arguing) as we fay? 
fx ? namely, granting that the Earth moveth with
the two motions aligned it by G?pt?r#/f%F: but if  that motion 
he difproved, all that you have laid is vain, and indgnidcant: 
andforthedifproval o f that it is very manifeAly
hinted by your Difcourfe it lelf. You, with the fuppodtion of 
the two TerreArial motions) give a realon o f the ebbing and 
8owing.).<and then again, arguing circularly, from the ebbing 
and Rowing, draw the realon and confirmation of thofc very 
motions; aud fo proceeding to a more fpecious Difcourfe, you 
fiy that the Water, as being a fluid body, and not tenacioudy' 
annexed to the Earth, is not contained pnn&ually to obey eve
ry o f its motions, from which you afterwards infer its ebbing 
and flowing, Now I, according to your own method, argue 
the quite conrrary, and fay ; the Air is much more tenuous, and 
Raid than the Water, and leffe annexed to the Earths fupcrdci- 
es, to which the Water, if it be for nothing eHe, yet by realon 
of its gravity that predeth down upon the fame more than the 
light Air, adhcrcth.; therefore the Air is much obliged to fol^ 
low the motions o f the Earth : and therefore were it io, that the 
Earth did move in that manner, we the inhabitants o f it, and 
carricd^ronnd with like velocity by it, ought perpetually to feel 
^ Wiude from the EaA that beateth upon us with intolerable 
force. And that fb it ought to fall out) quotidian experience af- 
fiuretli us^ for if with onely riding'poA, at the (peed o f eight or 
ten miles an hour.in the tranquil Air, the incountering of it with 
our face feemeth to us a Wjndathat doth not lightly blow upon 
us, what fhould we expe& .from. our rapid courfe o f 800. or a 
thoufand miles an^hour, againAthc Air, that is, free from that 
motion ? And yeti notwithAanding. we cannot perceive any 
thing of that nature. *: .n ^

SAL v^':To thisobje&ion that h^thmuch of likelihood in it, t 
reply, that its true, the Air is of greater tenuity and levity; and, 
by rea(bn,of its levity; ledc adhereht to the Earth tham Water fo 

^muchmorcgrave aiid 'bulkyitbuEyet thcCpnfequcnce is fade 
that vou infer from thdfc qualities namely^ that upon account 
of that its levity, tenuity, dn&leCb adherence to the Earth, it 
fhould be more exempt tham.thc Water from following the 
Terre Aria! Mo t i o n s f b  as that [to us, who abfolutely pertake o f 
of them, the (aid.exemption (hould be Andble and manifeA  ̂
nay, it happencth quite contrary; for, if you well remeitlber, the 

^caufepf the ebbing Rnd dow ipgof the Water adignedby us; 
condAethit^the Waters not Mlbwing the unevenhede of;the 
^notion of its Vedcl, butretaining.the conceived before,

without
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without diminishing or increasing it according to the preciA rate 
of its diminishing or increasing in its VeSAl. BecauA therefore 
that in the conservation and retention of the before con-
^ved, the diSobedience to a new augmentation or diminution of 

' motion conHAeth, that moveable that Shall be moA apt for fuch 
a retention, Shall be alfo moA commodious to demonArate the 
eSfed that followerh in conAquence of that retention. Now how 
much the Water is difpoAd to maintain fuch a conceived agita
tion s though the caufes ceafe that imprefs the Same, the experi
ence of the Seas cxtreamly diAurbed by impetuous Winds Shew- 
eth us; the Billows of which, though the Air be grown calm, and 
the Wind laid, for a long time after continue in motion ; As the 
Sacred Poet pleaSantly Angs,

(2 fgep, &c.— —— —

^  Ami that long continuing rough after a Aorm, dependeth on 
M ^ the gravity of the water : For, as I have el A where Said, light bo-

^As are much eaSier to be moved than the more grave, but yet 
Mw+ are Sbmbch the leA apt to ConArve the motion imparted, when

once the moving cauA ceaAth. Whence it comes that the Aire, 
as being of it Alfyery light and thin, is eafily mov'd by any very 
Small force, yet it is withal! very unable to hold on its motion, 
the Mover once cealing. Therefore, as to the Aire which envi
rons the TerreArial Globe, I would Ay, that by reaSon of its 
adherence t̂ is no leAe carried abbut therewith then the Water; 
ahd efpecially that part which is contained in its veRcls; which 
vefAls are the Valleys cncloAd with Mountains. And we may 
""*** much more reafon afHrm that this fame part of the Air is 
carried rbund, and born forwards by titc .rugged parts of the 

^  than-yhat thehigher is whiff'd about by the motion of the
***?'<?*. Heavens, as ye maintain. . A

'/*t< What, hath been, hitherto fpoken, Aems to me a fufHcient an-
^  ^  to the allegation of ; yet nevertheless with a new

 ̂ ipAance And Alution, Aunded upon an admirable experiment, I 
wiMfupembundandyfatishehim,,and confirm to ^ rrdxrthe 
mobility ofthc Earth.J ! have told you that the Air, and in par
ticular that part of it which aAendeth not above the tops of the 
higheA Mdhntains, is carried round by the uneven parts of the 
Tarths Surface ; &dnh whence it Should Aenr, that it muAof con
Aquence cbme topaSle, that in caA the fuperAcies of the Earth 
wcrenotunevdh,butStnoothandp!ain, no cauA would remain 
ĥr drawing the Air. albng with ir,t?r at leaA for revolving it with 

much%niArmiry. rH^ow thefurface of this our Globed is not 
1̂1 t r̂a^y n̂d Tugged,but there 'arc exceeding great trads very 

 ̂ even,
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even, to wits the furfaces o f very vaA Seas, which being alfo fat  ̂
remote from the continuate ledges of Mountains which environ 
it, teem to have no faculty of carrying the fuper-ambient Air 
along therewith: and not carrying it about, we may perceive what 
WiH of conference entire in thofe places.

8 ! M p. I was about to propofc the very fame difficulty,which 
1 think is o f great validity.

§ A L v. You fay very well Sf wp//ci^r,for from the not Ending 
in the Air that which o f confequence would follow, did this our 
Globe move round;  you argue its immovcableneAe. But in cafe 
that this which you think ought o f ncceflary confluence to be 
found, be indeed by experience proved to be to ; wii! you accept 
It for a fufHcient teAimony and an argument for the mobihty o f 
the taid Globe?

8 1 M p. In this cafe it is not requifite to argne with me alone, 
fotif ir fhould io fall out, and that I could not comprehend the 
caufe thereof, yet haply it might be known by others.  ̂ ^

S A r v. So that by playing with you,a man fhall never get,but 
be alwayes on the loAng hand ; and therefore it would be better 
to give over : Neverthelefs, that we may not cheat our third man 
We Will play on* W e faid even now, and with iome addition we 
reitterate it, that the Ayr as if it were a thin and fluid body, and 
aatfolidly conjoyned with the Earth, feem'dnot to be necefli- 
tated to obey its motion; unlcile fo far as the cragginefs o f the 
tentArialfuper&cies^ trAnfporrsandcarries withit a part there
of contigiou§ thereunto; which doth not by Any great fpace ex- 
ĉeed the grcateA altitude of Mountains: the which portion o f Air 

ought tob elo  much lets repugnant to the terreRrial converfion, 
by how much it is repleat with vapours, fumes, and exhalations, 
matters all participating o f terroie qualities, and confcquently 
apt o f their own nature to the fame motions. But where there are 
'wanting the caufes of motion, that is, where the furfaceof the 
Globe hath great levels, and where there is lefs mixture o f the 
terrene vapours, there the caufewherebyi the ambient Air is con- 
'Aralhed to Igive entire obedience to the terreArial converAon will 
Ctafe in part; fo that in fuch places!, whilA the Earth revolveth to
wards theHaA, there will be continually a wind .perceived which 
Will bear upon us, blowing from the EaA towards the WeA : 
^nd fuchgales will be the more fenfible, where the revolution of 
the Globe is moA fwift; which will be in places more remote from 
the Poles, and approaching to the grcateA Circle o f the diurnal 
converHon. But now &  experience much con6:meth this 
Phylofophical argumentation ; for in the fpatious Seas^od in their 
parts mo A remote from L^nd,and Atuate undtr.the Torrid .Zone, 
that is bounded by the Tropicks, where there are aoneofthdfe

E e e



Tr#-
Miydri/;

^ 0 3

y^r/?-India's 4̂ -

Sf4;.

yy#w #4̂ yrcw ^  
f̂#r c^rw^N- 
^  yAf e/*

t%*JE*r;%.

* i^*
* W hich Wind 
w ith ou rE n glifh  
Mariners is called 
the 7*

faitie terreRrial evaporations , we Unde a perpetual gale move 
from the EaR with fo conRant a blaR, that (hips by favour there
of fail profperoufly to the %%S-iH6f/4 'j. ^And from the fame 
coaRing along the Mtxic 4% fhore, they with the fame felicity pafs 
the f  4r/^c^Ocean towards the ; which to us are EaR) but
to them are WeR* Whereas on the contrary the Courfe from 
thence towards the EaR is difficult and uncertain, and not to be 
made by the fame Rhumb, but muR vere more to Land-ward, to 
recover other Winds,which we may call accidentary and tumul
tuary, produced from other Principles, as thofe that inhabit the 
continent find by experience. O f which produ&ions o f Winds, 
the Caufes are many and different, which (hall not at this time be 
mentioned. And thefe accidentary Winds are thofe which blow 
indifferently from all parts of the Eatth, and make rough the Seas 
remote from the Equino&ial, and environed by the rugged Sur
face of-the Earth ; which is as much as to fay environ'd with 
thofe perturbations o f Air, that confound that primary Gale. 
The. which, in cafe thefe accidental impediments were removed, 
would be continually felt, and cfpecially upon the Sea. NoW 
fee how the effe& o f the Water and Air feem wonderfully to ac- 
cor&with the CeleRia! observations, to conSrm the mobility of 
our TerreRrial Globed

S A G R. I alfo for a Rnal dole will relate to you one particular, 
which as I believe is unknown unto you, and which likewife may 
ferve to confirm the fame conclufion : You $4/1^4;%.? alledged, 
That Accident which Sailers meet with between the Tropicks ; 
!  mean that perpetual Gale ofW inde that beats upon them from 
the EaR, o f which I have an account from thofe that have many 
timesmade the Voyage: And moreover (which is veryobfer- 
vable) f underRand that the Mariners do not call it a , but 
by another * name, which I do not now remember , taken haply 
from its fo fixed and conRant Tenor ; which when they have met 
with, they tie up their fhrouds and other cordage belonging to 
the Sails, and without any more need o f touching them, though 
they be in a fleep,they can continue their courfe.Now this conRant 
Trade-wind was known to be Rich by its continual blowing with
out interruption^; for if it were interrupted by other Windes, it 
would not have been Acknowledged for a.lingular ERe& , and 
different from the reR : from which I will infer, That it may be 
that alfo our Mediterranean Sea doth partake of the like accident; 
but iris not obferved,as being frequently altered by the conflu
ence o f  o ther windes. And this I fay, not without good grounds, 
yea upon very probable con)e&urcs whch came unto my know* 
ledge,from that which tendred it fe lf to my notice on occaRon of 
the voyage that 1 made into Syri4 , going Conful for . this Nation

to
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And this it i s : That keeping a particular accountant 
memo^al of the dayes o f the departure and arrival of the Ships in 
thePortsofy4/;x4M^r^, ofy4/ex4?7^rfff4, andthis of in
comparing fundry of them, which I did for my curiofity , i found /bw
that in exaRnefs o f account the returns hither, that is the voiages 
from EaA to WeA along the Mediterranc, arc made in lefs time 
then the contrary couries by in the Hundred ; So that We fee 
that one with another, the EaAern windesareAronger then the 
WeAcrn.

S AL v. I am very glad I know this particular, which doth not ;
a little make for the confirmation of the Earths mobility. And 
aithough it may be alledged, That aii the W ater of the Meditef- 
rane runs perpetually towards the Straits-mouth , as being td 
diHmbogue into the Ocean, the waters o f as many Rivers, as do 
difeharge themfeivesinto the fame  ̂I do not think that that cur
rent can be fa great, as to be abie o f it fe!f alone to make fb no
table a difference : which is alfb manifeA by obferving that the 
w aterintheFh^r^ofS^/y runneth back again no lefs towards 
the EaA, than it runneth forwards towards the WeA.

S A G R' I? that have not as an inclination to fatif-
fie any one befides my felf  ̂am fatisfied with what hath been faid 
as to thisRrA particufar : Therefore when you think
it fit to proceed forward, I am prepared to hear you. '

S A L v. t M I  do as you command me, but yet I would fain 
hear the opinion alfb of S /w p ^ t*}, from whofe judgement I can 
argue how much f may promife to my felf touching thefe diP 
courfes from the Per/pgfefM?^ Schools, if  ever thcyfhould come 
to their ears. .

S i M p. i defire not that thy opinion ihould ferve or Aand for 
a mcafure, whereby you fhould judge o f others thoughts; for 
as t have often faid, 1 am inconfiderable in thefe kinde o f Audies, 
and fuch things may come into the mindes of thofe that arc enter
ed into the deepeA paAagesof Philofophy, as f  could never think 
o f; as having (according to the Proverb) fcarce kiAhef M aidi 
yet neverthelefs, to give you my fudden thoughts, f (hall tell 
you, That o f thofe cffeRs by you recounted,and particularly the 
la A, there may in my judgement very AifHcient Reafbiis be given 
without the Earths mobility? by the mobility o f the Heavens one- 
ly ? never introducing any novelty more? than the inverAon o f 
that which you your felf propofe unto us. It hath been received 
by the Schools, that the Element of Fire, and alfb a[
great part o f the Aire is carried about according to the Diurnal 
converfion from EaA to We A, by the ContaR o f the Concave o f 
the Lunar Orb, as by the VeRel their contained. Now without 
going out o f your track, t will that we determine the Quantify o f ^
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die Aire which partaketh o f that motion to diRend fo low as to 
the Tops of the higheR Hills, and that like wile they would reach 
to the Earth, if thole Mountains did not impede them , which 
agreeth with what you lay : For as you affirm, the Air, which is 
invironed by ledges of Mountains, to be carried about by the 
afperity o f the moveable Earth ; wc on the contrary fay  ̂ That 
the whole Element o f Air is carried about by the motion of 
Heaven, that part only excepted which lyeth below thole bodies, 
which is hindred by the afperity of the immoveable Earth. And 
whereas you laid, That in calc that alperity Ihould be removed, 
the Air would alfo cealc to be whirld abopt; we may lay* 
That the (aid afperity being removed, the whole Aire would con
tinue its motion. Whereupon,becaule thefurfacesof fpacious 
Scasarefmooth, and even; the Airs motion fhall continue upon 
thofe,alwaies blowing Rom the EaR : And this is more fenfbly 
perceived in Climates lying under the Line, and within the Tro- 
plcks, where the motion o f Heaven is fwiftcr;. and like as that 
CeleRial motion is able to bear before it all the Air that is at 
liberty, lo we may very rationally alHrm that it contributed the 
lame motion to the Water moveable, as being fluid and not con* 
ne&ed to the immobility of the E arth ; And with fo much the 
metre confidence may weafHrmthe fame, in that by your con- 
lefnon,that motion ought to be very fmall in refeR o f thclefHcient 
Caufe ; which begirting in a natural day the whole TerreArial 
Globe, pafleth many hundreds o f miles an hour, and efpecially 
towards the EquinoRial; whereas in the currents o f the open Sea? 
it moveth^but very few miles an hour. And thus the voiages to
wards the W eR fhall come to be commodious and expeditious, 
not oncly by rcafonofthe perpetual EaRern Gale , but o f the 
courfe alfo o f the Waters; Rom which courfe alfo perhaps the 
E&bingand Flowing may come, by reafon o f the different feitu- 
ationoftheTerreRrial Shores : againR which the Water coming 
to beat, may alfo return backwards with a contrary motion, like 
as experience fheweth us in the courfe o f Rivers ; for according as 
the W ater in the unevennefs o f the Banks, meeteth withfonie 
parts that Rand out, or make with their Meanders fome Reach of 
Bay, here the Water turncth again, and is feen to retreat back 
a confiderable fpace. Upon this i hold , That of thofe eBbSs 
Rom which you argue the Earths mobility, and alledge it as a 
caufe o f  them, there may be afGgncd a caufe fufHciently valid, 
retaining the Earth RedfaR , and reRoring the mobility of 
Heaven.
. S A i. v. Itcannot be denied,but that your difeourfe is ingenious? 
& hathmuch o f  probability,I mean probability in appearance,but 
not in reality & exiRence: !t  confiReth o f two parts:In thehrR it 
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alHgnes a rea An of the continual motion o f the EaAern Winder 
and al(o o f  alike motion in the Water. In the Acond, It \vpuld 
draw frdm thb fame Sour A the cauA ofthc Ebbing and Flowing. 
The Gr A part hath as i.liave faid) fomc appearance of probabi
lity, but y&t'c^treamlyle A then that which ̂ ve take&om th^ 
TerreArial motion* The Acond is riot onely wholly hnprobabA? 
but altogether impoGible and falA: And coming to the rib A,
Whereas it ig fard that thc^Concave ;ofthe Aloon carrfethiabout 
the elementkyf'FirC) and the whole Air, even ito the top3 of jdie 
higher Mountains. I anfwcr GrA, that, it is duhiousiwhsther 
there be any element o f Fire : But^AppoA there be, it is much 
doubted ofthcOrbc o f the Moon,as alio of all the rcA ; that is? 
Whether there be any fudh (olid bodies and VaA, or elA, Whether 
beyond the Air there be extended a continuate expanCon o f a 
AbAancc of much more tenuity and purity than our Ait) up and 
down which the Planets go wandring, as now at laA a good part 
bfthole very PhyloAphefs begin to think: But .he it in this &r in 
that manner, there is no reafon A r which the Fire, by A Ample 
ContraR to afapetGcies, whichyo^i your A lf grant to be Gnooth 
andterA,(hould be according to its whole depth carried round in 
a motion diAerent from its natural inclination; as hath bcemde- 
fu Aly proved,and with AnGble rea Ans demonArated by^ J/ ^ jgr 

: BeGdes the other improbability o f the laid^ motions 
transAGng it telf from the AbtileA Fire throughout the Air^much 
more denA;^nd from that alA again to the Water. But*that 
abody of nigged and mountainous Arface , by revolving in it 
Alf? (hould carry with it the Air contiguous to i t ,  and again A 
which its promontarics beat, is not onely probable but qedeHaryi 
and experience thereof may be daily A en ; though without fee!* 
ingit,! believe that there is no judgement that doubts thereof! 
Asto the other part, fuppoHng diat the motion of Heaven did 
carry round the Air, and alfothe W ater; yet would that motion 
fw all that have nothing Ro do with the Ebbing and Flowing. 
For beingihat from one onely aud uniform cauA, there can fol
low but one Ale and uniform cffeR^ that which fhould be diAo- 
vettd in the Water, would be a cohtinuatc and uni Arm courA 
Rom RaR to W eA ; and in that a Sea onely, which running v:dm- 
paA environeth the whole Globe. ^Butdnjdetcrminate Seas,Tuch 
asistheMeditc?yaneAut upm'thejEaA^ ther^c^uld be no Ach 
motion* For if its Water might be drived by^Fhe^outAof 
Heaven towards the WeA , it would have dry m an^ages
Ance: BeGdes that our Water runneth not onely tow ards^e 
WcR^Bm; returneth backwards towards the E&A, and that^^hpr^ 
dinal Periods And whereas you Ay by the-example of Rivei^ 
that though the courfe of the Sea drere Originally th^t <a:?piy
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from &aKt to WeA, yet neverthelcA the different .Pohtion of the 
Shores may make part of the .Water regurgitate, and return 
backwards: I grant it you, butitisneceAary that you tak$ no
tice my thar where the Water upon that account
teturneth backwards, it doth fo there perpetually ; and where 
it runneth Araight forwards, it runneth there ahvayes in the fame 
manner; for fo the example o f the Rivers fhewes you: But in the 
cafe o f the ebbing and Bowing, you muAAndc and give usfome 
reafonwhyitdothin thefelf fame place.run one while oneway^ 
and another while another;Effe&s that being contrary & irregular, 
can never be deduced from any uniform and conAant Caufe: 
Andthis Argument, that overthrows the Hypotheiis o f the mo
tion contribute! to the Seai Aom the Heavens diurnal motion? 
dothalfo confute that Portion of thofe who would admit the foie 
diurnal motion^f the Earth J and believe that they arc able with 
that alone tc^gn?e a reafon of the Flux and Reflux : O f which 
effe& finceit is irregular? the caufe mu A of neceflity be irregular 
and alterable. _ ^

StMP.  1 have nothing to reply, neither of my own, by reafan 
o f the weaknefs o f  my underAanding ; nor of that of others, for 
that the Opinion is fo new: But I could believe that if it were 
fpread amongA the Schools, there would not want Phylofophers 
able to oppofe it.

S A c R. Expe& fuch an occafion ; and we in the mean time 
i f  it feem good to will proceed forward.

S A L v. All that which hath been (aid hitherto , pertaineth to 
the diurnal period o f the ebbing and Bowing;of which we have in 
the ArA place demonArated in general the primary and univer&l 
C aufe, without which, no Arch effe& would follow : AAerw ds 
pafAug to the particular Accidents, various, and in a certain fort 
irregular,that are obferved therein : We have handled the Aeon- 
dary and concommitant Caufes upon which they depend. Now 
follow the two other Periods, Monethly, and Annual, which do 
not bring with them new and different Accidents, other than 
thofe already conAderedin the diurnal Period; but they ope
rate on the fame Accidents, by rendring them greater andleAer 
in feveral parts o f the Lunar Moneth, and in feveral times of 
the Solar Y ear; as i f  that the Moon and Sun did each conceive 
it A !f apart in operating and producing o f thofe Effc&s; a thing 
thattotallyclafhethwithmy underAanding, which feeing how 
that this o f Seas is a local and fenAble motion, ma^e in an ini' 
menfe maA of Water, it cannot be brought to Aibfcribe to 
Lights, tP temperate Heats, to predominates by occult Quali
ties, ̂ nd to fuch like vain Imaginations, that are fo far&om be
ing) pricing pofRble to be Caufes o f the T ide; that on the con

trary
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trary, the Tide is the caufe o f them, that is, of bringing them 
into the brains more apt for loquacity and oAentation, than for 
the fpeculation and difcovering o f the more abArufe (ecrcts o f  
Nature; which kind of people, before they can be brought to 
prononnce that wife, ingenious, and mode A fentence, i  ft 

fuffer to efcape from their mouths and pens all manner o f ex
travagancies. And the onely obferving, that the fame Moon, and 
the fame Sun operate not with their light with their motion,with 
great heat, or with temperate, on the lcRer reeeptaclcs o f Water, 
bat that to effc& their Rowing by heat, they muA be reduced to 
little leRe than boiling, and in (hort, we not being able artificially 
to imitate any way the motions of the Tide, fave only by the mo
tion of the VeRel, ought it not to fatisAe every one, that all 
the other things alledged, as caufes of thole eRe&s, are 
vaine fancies, and altogether eAranged from the Truth. I 
fay, therefore, that if it be true, that o f oneeReR there is but 
one foie primary caufe, and that between the caufe and eAe&* 
there is a Arm and conAant connexion ; it is neceRary that when- 
fbever there isfeen a Arm and conAant alteration in the cReR, 
there be a Arm and conAant alteration in the caufe. And be- 
Caufc the alterations that happen in the ebbing and Rowing in 
ieveral parts o f the Year and Moneths, have their periods Rrm and 
conAant, it is neceRary to fay, that a regular alteration in thofe 
fame titnes^happenethin the primary caufe o f the ebbings and 
Sowings.. And as for the alteration that in thofe times happens 
in the ebbings and Rowings conAAeth onely in their greatnefs; 
that is, in the Waters riRng andrfalling more or leRe, and in 
running with greater or, leRe ; therefore it is neceRary,
that that which is the primary caufe o f the ebbing and Rowing* 
doth in thofe fame determinate times incrcafe and diminifh its 
force '-!' But we have already concluded upon the inequality and 
irregularity ofthe motion of the VeRels containing the Water to 
be the primary caufe o f the ebbings and Rowings. Therefore 
itisneceRary^ that that irregularity, from time to time,-corre- 
fpondently grow more irregular, that is, grow greater and leRer. 
Now it is requilitc, that we call to minde, that the irregularity, 
thatis,the.differentvelocity o f the motions .of the VeRels, to 
wit, of the parts o f the Terre Arial Super Acres, dependeth on 
their moving with a compound motion, refultingfrom thecom^- 
tnixtion o f the two mdtions, Annual and Diurnal) proper to the 
whole TerteArial Globe ; o f which the Diurnal converAon, by 
one while adding to; and another while fubAraRing Aom , the 
Annual motion, is that which produceth the irregularity in the 
compound motion ; (o that, in the additions and fubAraRions, 
that the Diurnal revolution makethiAdnLthc Annual motion,

edn^
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fÂ
4/f^4 M̂4 c/ fAf 
*̂ (&rMMJ d" /"%-

<̂*'#4/ ̂ trM̂/raa* 
fAf*MW*4/.

conHAeththe original caule o f the irregular motion o f the Vef- 
lels, and confequently o f the Ebbing and Flowing : inlomuch 
that if  thele additions and fubfiraRions (liotild alwayes proceed 
in the fame proportion, in relped of the Annual motion, the 
caufe o f the Ebbing and Flowing would indeed continue , but 
yet lb as that they would perpetually return in the lelf lame man* 
ner : But we are to 6nde oat the caule o f making the lame Eb* 
bings and Flowings in divers times greater and lcHer: There* 
fore we mult ( if  we will retain the identity o f the caule) find the 
alteration in thele additions and fubAra&ions, that make them 
more & lels potent,in producing thole effe&s which depend there* 
upon.But 1 lee not how that potency and impotence can be intro* 
duced, unlede by making the iame additions and fubAraRions, 
one while greater, and another while leHer ; io that the accelera
tion and the retardment of the compound motion) may be made) 
lometimesin gteater, and lometimes in leHer proportion.

S A I feel my lelf very gently led, as it were, by the hand, 
and though 1 Unde no rubs in the way, yet neverthelelK^ like It 
blind mans i  lee not whether your Clue leadeth me, nor can 1 
imagine where fuch a journey will end.

S A L v.' Though there be a great difference between my Oow 
pact Philolophy, and your more nimble Realon, yet neverthe* 
lede, in this particular which we are now upon, I do not much 
wonder, i f  the apprehenflvenede of your wit be a little obicu* 
red by the dark and thick miff that hides the mark, at which W& 
aime: and that which IcQenethmy admiration is, th&rcmetn* 
brance o f the many hours, many dayes, yea more, many night! 
that I have confirmed in this contemplation, and o f the many 
times that, delpairing ro bring it to a period, I have, for an in- 
couf^gement of my lelf, indeavouredto believe, by the exam* 
p!e of the unfortunate that that might not poHibly be
true, which yet the teAimony o f fo many credible men let be* 
fore my eyes: wonder not, therefore^ if this once, contrary to 
your cuAome, you do not forelce what !  intend : and if you will 
needs admire, I believe that the event, as far as I can judge un* 
expcRed, will make you ceale your wonderment.

S A G R. i  thank God, that he did not permit that defperation 
o f yohrs to end in the ExA that is fabled o f the milerable

nor in that which haply is no lelle fabuloudy related of 
 ̂ that loneither my lelf nor others Ihould be deprived 

ol the dilcovery o f a thing, as abArule as it was delirable: !  
belecch you, therefore, to latishe my eager appetite as loon as 
youcan. '

S AL v. i am ready to lerveyou : W e were upon an inquiry 
in what manner the additions and lubAraRions of the TcrreArf-

all
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!̂! convcrhonAomthc Annua! morion, could be made, one 

white in a greater, and another while in a lefler proportion ? 
which diverticy, and HP P^her dung, could be afHgned ior the 
caufeof the.aitcration^Monethlyapd Annual, that are fecn in 
^hegreatnedcof thcEbbingsand Flowings. I will nowcon- 
hder how th;s proportion of the additions and fubAra&ion$ o f 
the Diurnal Revolution, and Annual morion may grow greater 
and lefler three fevera! wayes. Qne is by increafing and dimi- 
mlhing the velocity o f the Annual mption, retailing the additi
ons and fpbAraRions made by the Diurnal conversion in the 
fame 'greatneSIe, beca^fe the Annual^ motion being about three 
times greater, that is, more ve!ocious than the Diurnal motion 
(considered Jikewii^ in the Grand Circle^ if we increale it 
3new  ̂ the* additions and fubAra&ions o f the Diurna! motion 
will occahon leAe alteration therein: but, dn the other Side, 
making it more (low, it wi!! be altered in greater proportion, by 
that fame diurna! motion, )uA as the adding or iubAra&ing 
four degrees of velocity from one that moveth with twenty de
grees, altprcth his courfc leAc, than thofe very four degrees would 
do, added or fubAra&ed from one that fhou!d move onely with 
ten degrees. The feeond way would be, by making the additi
ons and fubRraRions greater and leAer, retaining the annua! mo
tion in the tame velocity ; whieh i$ as eahe to be under Aood,as it 
is manifeA)that a velocity <p.gr. o f ^o. degr.19 more altered by the 
addition or fubAraRionof to.deg.than by the addition or lubAra?, 
Aion of ^.The third w^y would be,m cafe thefe two were joyned 
together^dimioithing the annual motion,S( increafing the diurna! 
additions, and AibRraRions. hitherto , as ypp fee , it was no 
hard matter to attain, but yet it proved to me very hard to find 
by what means this might be eSe&ed in Nature. Yet in the end,
I findc that fhe doth admirably make ufe thereof and in wayes 
almoA incredible : 1 mean, admirable and incredible to us, but 
not to her, who woiketh even thofc very things, which, to our 
capacity, are of infinite wonder, with extraordinary facility and 
Rmplicity : and that which it is hard for us to underAand, is ea-̂  
Ac for her to effe&. Now to proceed, having fhewn that the 
proportionbetween the additions and fubAra&ions of the Diur
nal converfionand Annua! motion may be made greater and lef* 
fer̂  two wayes, ( and I fay two, becaufc the third is comprized m 
the two hr A) 1 adde, that Nature maketh ufe o f them both: 
and furthermore, I fub)oyn, that if fhe did make ufe but o f  one 
alone, it would be neceffary to take away one of the two Perio
dica! alterations. That o f the Monethly Period would ceafe, if 
the annual motion fhould not alter. And in cafe the additions 
and fiibAra&ions o f the diurnal revolution fhould Continually
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be "equal -, the alterations of the annua! Period would fad.
SACK, it ieems then) that the Monethly alteration of eb

bings and Rowings dependeth on the alteration of the annual 
motion o f the Earth ? And the annual alteration o f thole cb- 
bings and Rowings do, it leems, depend on the additions and 
lubArafiions o f the diurnal converRon ? And here now i Rnde 
my felf worfe puzzled than before , and more out o f hope of 
being able to comprehend how this intricacy may be, which is 
more inextricable, in my judgment, than the Gordian knot. And 
I envy from whole lilence i argue that he doth ap
prehend the whole buRneRe, and is acquit o f that confulion 
which greatly puzzlcth my brains.

S IMP. 1 believe verily, S^greabar, that you arc put to a 
a Rand ; and I believe that 1 know alio the caufe of your con
fuRon, which, if I miAake not, rileth from your underAanding 
part o f thole particulars but even now alledged by 
and but a part. It is true likewile that I Rnd my felf free from the 
like confuRon; but not for that caufe as you think, to wit, be* 
caufe I apprehend the whole, nay it happens upon the quite 
contrary account; namely , Rom my not comprehending any 
thing ) and confuRon is in the plurality of things, and not in 
nothing.

S A G R* You lee how a few checks given to <ŷ ;#pff-
in the dayes preceding , have rendered him gentle , and 

brought him from the cupric/ tq the B u t! belcech^oU
without farther delay, put us both out o f fulpence.

SAL v. I will endeavour it to the utmoR of my harlhwayof 
cxpreRing my fe lf, the obtufeneRe of which, the acuteneRe of 
your wit (hall Ripply. The accidents o f which we are to enquire 
the caufes are tw o: The RrA relpe&eth the varieties that happen 
in the ebbings and Rowings in the Monethly Period ; and the o* 
thrrclatethtothe Annual. We will RrA fpeak o f the Moncth- 
ly*, and then treat of the Annual; and it is convenient tha& we 
relolve them all according to the Fundamentals and Hypothecs 
already laid down, without introducing any novelty either in A* 
Aronomy,or in the Universe, in favour o f the ebbings and Row* 
in g s; therefore let us demonArate that of all the feveral acci
dents in them obferved, the caufcs reRde in the things already 
known ) and received for true and undoubted. I (ay therefore, 
that it ^  ̂  natural,yea neccRary thing, that one and the fame
moveable made to move round by the fame moving virtue in a 

 ̂ t t  longer time , do make its courle by a greater circle , rather than 
by a leRcr ; and this is a truth received by all , and con-

a feW; 
to mo
derate
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&med by all experiments , o f  which we will produc 
Inthewheebdocks, and particularly in the great ones



derate tlictSnic, the Artificers dut make ttiem accomodate a cer- 
voluble AaAc.horozontally.,, and at each end o f it they At- 

Aen two Weights o f L ead , and when the time goeth tpoflow, 
hy the o^ly^removing thoA Leads ajittle .nearer to thejCentre: 
ofthcAaAe^ theyrrenderits vibrations more frequent,; and on 
the coritrary^to retaHi i t , it is but drawing thoA Weights morer . 
towards tHe'cnds; A cfo the vibrations arejnade more feldome^ 
and conie^^dntiytthd iritervalsaf jtbc hours are prolonged^

Here th^iijOVentwertde is the Arne, nameiy.the counterpoiA, 
the movables arebthbie^Ame^Veights o f-iead i and^theitvi- 
brations^^m breSequent whemthey ardneeter to the centre, 
that is^b*\vhen they^moye by IcfAr circles^ Hanging equal 
Weight^at unequal dordk  ̂ jand beingireipdygd from theit per
pendicularly , lettingl&em go ^.^weHall Ae thoA that are pen
dent at the (hotter cords, to make dtheir vibrations under fhorter 
times, as thofc thatmo^e by lqfAr circle?; Again^ let fuch# 
kind of Weight be faAcned to a cord , which cord let play.jupon 
a Aaple faRencdin the Seeling, and dp you hold the ^fh^rend 
bf the ebrd in your hand, and having given .the motion to the 
pendent \ \ 7clght , whilA it is making its yibrations., pul^the 
end o f the cord that you hold in your hand, (o that the&Weight, 
may rife higher and higher : In its riftng you (hall fee the fre
quency of its vibrations encreaA^ in  regard that they arq made 
fticccfhvely by leffer and lefAr circies. And here I deftre you tor 
take notice of two particulars worthy tobeobferved.,^ One,is 
that the vibrations of one of thole plummets are made with^fuch 
a necefAty under fuch determinate times , that it is altogether 
impofRblc to caulethcm to'be made under other times, j(in}eAe 
it be by prolonging ^Lor abreviating the cord ; o f wMch you 
may a!fb at this very inAant aicertain your Alves by experience, 
tying a Aone to a packrthrced  ̂ and holding the other end in, 
your hand , try ing whether you cian ever by any artifice be able 
tofwingit this way and that way in other than one determinate 
time, unlcflcby lengihening or Shortening! the Aring, which 
you will find to be absolutely ImpofAble. The other particular 
truly admirable is i that the A lf fame pc/76MM/% makes it^vibra^ 
tions with one and the-fame Aequency , or very little , and as it 
Were in AnAbly diAerqut, whether they be made by very great,- 
or very (mall arches of the AlAfame circumArence. I mean that 
whether we remove the from perpendicularity one^two^
Or three degrees onely , or whether we remove it 70 . 80*' nay tô  
an entire quadrant, itbeinglef gOj will in the one caA andin 
the other make its vibrations with the fame Aequency, as well 
the A)rmer where it is to move by an arch of but four or Ax de
grees , as the Acond , where it isjtp pa(A ardhes of 1 6 0 . or more
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degrees. Which may the better.be A^n, by .hanging two weights 
at two Arings of equal length, and then removing them from per
pendicularity,one a little way, and the othiy very far j;, the which 
being At at liberty,will go & return under the fame times,the one 
by arches very Snail,&  the other by very great.ones, ^rom whenqe 

p^- followeth the concluAon o f an admirable Problem ; which is, 
That^a Quadrant o f a Circle being given (take a little diagram of 
the lame, []in Ft^. 3.] )  as A r inAance : ^Ar B.ere& to the Hori- 
zon,lbas thatit reAupon the plain rouching/in the point B. and 

^  ^  an Arch being made with a Hoop well plained and fmopthed in
*&<?/* Orc/t. the concave part, bending it according to thecurvity o f the Cir*

cumference A D B. So that a Bullet very round and Imooth 
may freely run to and again within it (the rim o f a Sieve is very 
proper for the experiment) I lay, that the Bullet being put in any 
whatever place, neer or far from the loweA term B. As for in- 
Aance, putting it in the point 0 ;  or here in D , or jm ]E; and then 
let go, it will in equal times, or inAnAbly' different arrive at the 
term Bj departing Aom C , or from D , or AomE, or from what
ever other place; an accident truly wonderfull. W e may add 
anotheraccident no lelsArange than this, which is, That more
over by'all the cords drawn Aom the point B to the points C , 
D , E ; and to any other whatsoever, taken not onely in the Qua
drant B A, but in all the whole circumference of the Circle the 

" laid moveable lhall deicend in times absolutely equal ; inlomuch
^ that it (hall be no longer in dclcending by the whole Diameter 

T erc& perpendicularly upon the point B, then it lhall in delcend- 
ing by B. C. although it do Aiblend but one Sole degree, pr a leA 
fer Arch. Let us add the other wonder, which is, That the mo
tions o f the falling bodies made by the Arches o f the Quadrant 
A B ; ' are made in (horter times than thole that are made by the 
cords oft thole lame Arches ; So that the IwiftcA motion, and 
made by a moveable in the IhorteA time, to arrive Aom the 
point* A, to the term B, lhall be that which is made, hot by the 
right line A ,B , (although it be the IhorteA o f all thole that can 
dedrawn between the points A. B . )  bnt by  the circumference 
A D  B. And any point Being taken in the laid Arch; as for 
example : The point D . and two cords drawn A D , and D . B* 
the moveable departing Aom the qoint A , lhall in a lels time 
come to B, moving by the two cords A D  and D  B. than by the 
Sole cord A, B. But the IhorteA of all the times lhall be that of 
the fa jlby  the Arch A D  B. And the A lf lame accidents are 
to be under Aood o f all the other Idler Arches taken from the 
lowermoA term B. upwards.

& *  G n. No more, no more ; for you lo confund and All me 
WithWonders, and diAra& my thoughts fo manyAveral wayes,

that
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that!fear i)*haH have buta*fma!l part o f  it left free and diiin- 
g^gcd, to apply tothe principal matter that is treated o f , and 
whichofitlelfis but even too obfcure and intricate; So that 
I intreat yon to vouchfafe me) having once difpatcht the bufineA 
bf the ebbings and flowings, to do this honour to my houfe (and 
yours) fome other dayes? and to di&ourfe upon the A) many other 
Problems that we have left in fufpence ? and which perhaps arc 
no lefs curious and admirable, than this that hath been difcuded 
thefe dayes paA , and that now ought to draw to a con
clusion.

S A L v. f  fliall be ready to CerVc you, but we mu A make more 
thanoneortwoSeflions^ifbeM esthe other qucAionsrefefved 
tobe handled apart, we would dilcuife thofe many that pertain 
to the local motion? as well o f natural moveables, as o f the reced
ed : an Argument largely treated o f by our Lypced#

But turning to our fir A purpofe, where we were about to 
declare, That the bodies moving circuiarly by a movent virtue^ 
which continually remaineth the fame, the times o f the circula
tions were preAxt and determined, and im podlbletobe made 
longer or fhorter, having given examples, and produced experi
ments thereof, fenAble, and feafible, we may confirm the lame 
truth by the experiences o f the CeleAial motions o f the Planets; 
in which we fee the fame rule obferved? for thofe that move by 
greater Circles, confirm longer Ames in paflin^them. A moA 
pertinent oblervatioii o f this we Mvc from the Pla
nets, which in fhort times make their revolutions about ?npiter : 
Infomuch that it is not to be queAioned, nay we may hold it Air 
lure and certain, that i f  for example, the Moon continuing tob6 
movedby the fame movent faculty, fhould retire by little and 
little in lefler Circles , it would acquire a power o f abfeviating 
the times of its Periods, according to that ffTnsfu/HM?, o f  which in 
the courfe o f its vibrations, wc by degrees fhortned the cord, that 
Is contra&ed the Semidiameter of the circumferences by it paRed. 
Know now that this that I have alledgcd an example of it in the 
Moon, is (een and verified cRentially in fa&. L et us call to mind? 
that it hath been already concluded by us, together with -
'***? That it is not pofUble to feparate the Moon from the Earth; 
about which it without difpute revotveth in a Moneth: L et us 
remember alfo that the TerrcArial Globe, accompanyed alwayes 
by theMoon,goeth along the circumference o f the Grand Orb
about the Sun in a year, in which time the Moon revolveth about 
the Earth almoA thirteen times; from which revolution it follow- 
^th, that the faid Moon fbmetimes is found near the Sun; that is, 
When it is between the Sun and the Earth? and fometitues 
UMchmoferemdte,thatis, when the Earth is Rtuite betWced

the
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the Moon and Sun $ neer, in a word, at the time o f its conjun 
&ion and change; remote, in its Full and OppoAtion ; and the 
greateA vicinity differ the quantity of the Diameter b f the Lu
nar Orb. Now if  it be true that the virtue which ̂ moveth the 
Earth and Moon 3 about theJSun, bealwayes maintained .tn 
the fame, vigour ; and if itjb^ true tha^ the AmeJ^oveable 
moved by the (ame yirtuc , but in circles ^unequal, do in Shorter 
times paRe like arches of leAer circles, AanuA needs be granted) 
that thjs Moon whe^ it is at a telle diAance from the Sun , that is 
in the time of conjun&ion , paAeth greater arches o f the Grand 
Orb,than when it is at a greater diAance,' that is in its Oppphtion 
and Full. And this*Lunar inequality muA of ncceHtty be imparted 
to the Earth al(b;for if we (hall fuppofe a right line produced from 
the centre o f the Sun by the ceptfe of the TcrreAria! Globe, and 
prolonged as far as the Orb o f the Moon , this fhall be the femi* 
diameter of the Grand Orb , in which the Earth, in cafe it were 
alone, would move uniformly,but if in the fame femidiameter we 
fhould placc another body to be carried about, placing it one 
while between the Earth and Sun? and another while beyond 
the Earth 3 at a greater diAance from the Sun , it is ncceAary, 
that in this Acond cafe the motion common, to both, according 
to the circumference ^ f  the great Orb by means o f the diAance 
o f the M oon, do prove a little flower than in the other cafe, 
when the Moon is between the Earth and Sun , that is at a leAer 
diAance. So that in this bufineAc the very fame happeneth that 
befals in the time o f  the clock ; that lead which is placed one 
while farther Aom the centre , to make the vibrations o f che 
AaAe or ballance leAe frequent , and another while nearer, to 
make them thicker, representing the Moon. Hence it may be 
manifeA, that the annual motion o f the Earth in the Grand 
Orb , and under theEcliptick, is not uniform, and that its ir* 
regularity proccedeth Aom the M oon, and hath its Monethly 
Periods and Returns. And becaufe it hath been concluded, that 
the Monethly and Annual Periodick alterations o f the ebbings 
and flowings, cannot be deduced Aom any other caufc than 
Aom the altered proportion between the annual motion and the 
additions and fubAra&ions o f the diurnal convcrfion ; and that 
thofe alterations might be made two wayes ? that is by altering 
the annua! motion, keeping the quantity o f  the additions un* 
altered, or by changing o f the bigneAe o f  thefe , rcteining the 
uniformity o f annual motion. W e have already found the RfA 
p f thefe, depending on the irregularity o f the annua! motion 
occafionedby the Moon , and which hath its Monethly Periods. 
It is therefore neceAary , that upon that account the ebbings 
and Aowingg have a Monethly Period in which they do grow

greater
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greater and lcffen NoW you ice that the caufc o f the Monethly 
Period refideth in the annual motion ; and withal you fee how 
much the Moon is concerned in this bufinefs, and how it is there
with interrupted apart,without having any thing to do with either,
With Seas or Waters.

S A G R. i f  one that never had lccn any kinde o f Stairs or La- 
der, were (licwed a very high Tower, and asked if ever he hoped 
to climb to the top of it, I verily believe that he would anfwcr he 
did not, not conceiving how one (hould come thither any way 
except by Hying; but (hewing him a Rone of but a foot high, and 
asking him whether he thought he could get to the top of that, 
turn certain that he would anlwer he could; and farther, that he 
Would not deny,but that it was not onely one, but ten, twenty, 
and an hundred times eafier to climb that: But now if he (hould 
he (hewed the Stairs, by means whereof, with the facility by him 
granted, it is podible to get thither, whither he a little before had 
afRrmed it was impodible to afcend, I do think that laughing at 
hitnlcif he would confefs his dulnefs cf apprchenHon. Thus, 

have you Rep by Rep fo gently lead me , that , not 
without wonder, I Rnde that 1 am got with (mall pains to that 
height which 1 defpaircd of arriving at. 'Tis true; that the Stair- 
cafe having been dark, I did not perceive that I was got nearer 
to, or arrived at the top, till that coming into the open Air I dif* 
covered a great Sea, and (pacious Country : And as in amending 
one Rep, there is no labour; foeach of your propoRtions by it 
felf feerned to me fo plain, that thinking 1 heard but little or no
thing that was new unto me, 1 conceived that my benefit thereby 
had been little or none at a l l : Whereupon I was the more ama
zed at theunexpe&ed ex?tof this difeourfe, that hath guided me 
to the knowledge of a thing which 1 held im podible tobede- 
monRrated. One doubt onely remains, from which! dedre to 
be freed, and this it i s ; Whether that if the motion o f the Earth 
together With that of the Moon under the Zodiack are irregular 
motions, thofe irregularities ought to have been obferved and ta
ken notice o f by which ld o  not know that they
are: Therefore 1 pray you, who are better acquainted with thefe 
things than 1, to free me from this doubt, and tell me how the 
cafe Rands.

SALV. You ask a rational queRion, and anfwering to the Ob-
)edion, I fay ; That although in the courfesof many w^rtM*;***^
ages hath made a great progrefs in difeovering the canRitution ^
and motions of the CeleRial bodies, yet is it not hitherto arrived 
at that height, but that very many things remain undecided, and ' 
haply many others alfb undifeovered. It is to be fuppofed that the 
6rR obfervers o f Heaven knew no more but one motion common
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rÂr /̂ /? ô -
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to all the Stars, as is this diurnal one: yet I believe that inAw 
dayes they perceived that the Moon was inconAant in keeping 
company with the other Stars,  but yet withal, that many years 
paA,before thatthey diAinguifhcd all the Planets: And in par
ticular,! conceit that t$4fMr# by itsflowncfs, and Mercury by rea- 
ion of its feldom appearing, were the la A 4hat were, obArved to 
bewandnnganderrant. It is to be thought that many more 
years run out before the Aatioi s and retrogradations o f the three 
fuperiour Planets were known, as alio their approximations and 
recdUons from the Earth,neceAary occafions; o f introducing the 
Eccentrix and Epicicles, things unknown even to y%rj/?c*lf,fbr 
that he makes no mention thereof. Mercury, and with
their admirable apparitions ; how long did they keep AArono- 
mers in, Atfpencc, before that they could rcfolve (not to fpeak of 
any other o f their qualities) upon their fituation ? Infomuch 
that the very order oncly o f the Mundane bodies, and the inte
gral ArtrRure o f the parts o f the UniverA by us known, hath been 
doubted o f untill thenm eof Cppcrp/ctty, who hath ac laA given 
usnoticopfthetruecpnAitution,and real fyAemc, according to 
which thoA parts are dilpoAd; fo that at length we arc certain 
that Mercury , Fcpyurj and the other Planets do revolve about 
the Run $ and that the Moon ,revolveth about the Earth. But 
how each Planet governeth it felf in its particular revolution,and 
how precisely the Aru&ure of its Orb is Aamed; which is that 
which is vulgarly called the Theory o f the fAmetr, we cannot as 
yet undoubtedly reAlve. Mery, that hath A) much puzied our 
Modern A Aronomers, is a proof o f this .* And to the Moon her 
A lf there have been aligned Averal Theories, aAer that the Aid 

much altered it Aom that o f  f  fo/o%?y. And to 
deAci^d to our particular caA, that is tQ Ay, to the apparent mo
tion o f the Sun and Moon ; touch ing the former, there hath been 
obArved.a certain great irregularity, whereby it paReth the two 
Agiicircles o f the Ecliptick, divided by the points o f the Equi
noxes in Very different times; in paRing one o f which, it fpend- 
eth abou^ nine dayes more than in paRing the other; a difference, 
as you Ae? Very great and notable. But if in paRing fmall arches, 
Ach for example as are the twelve Signs, he maintain a moA re
gular motion, or cl A proceed with paces, one while a little more 
iwiA, and another more Row, as it is neceRary that it do,in cafe 
the annua! motion belong to the Sun onely in appearance, but 
in reality to the Earth in company with the Moon, it is what hath 
nothitherto been obArved, nor it may be,fought. Touching 
the Moon in the next place, whoA reAitutions have been prin
cipally lopkt into an account o f  the EclipAs, for which it is (uA 
Rcient to have an exaR knowledge o f its motion about the Earth,
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h hath not been likcwife with a perfect curiofity inquired, what 
its courfe is thorow the particular arches o f the Zodiack. That 
therefore the Earth and Moon in running through the Zodiad&> 
thatis round the Grand Orb, do fomewhat accellerate at the 
Moons change, and retard at its full, ought not to be doubted ; 
for that the laid difference is not manifeA, which cometh to be 
unobferved upon two accounts; FirA, Becaufe it hath not been 
lookt for. Secondly, Becaufe that its poffibie ic may not be very 
great. Nor is there any need that it fkould be great, for the pro
ducing thccffcR that we fee in the alteration o f the greatnefs o f  
ebbings and flowings. For not ouely thofe alterations, but the 
Tides themfelves are but fmail matters in refpeR o f the grandure ^
of the fnb)e&s on which they work ; albeit that to us, and to our ** 
httlencfs they feem great. For the addition or fubdu&ion o f 
one degree 01 velocity where there arc naturally yoo, or  ̂ooo, 
ean be called no great alteration, either in that which conferreth 
it, or in that Which recei\/eth it : the Water of our Mediterrane 
carried about by the diurnal revolution, maketh about 700 miles 
an hour, (which is the motion common to the Earth and to it, and 
therefore not perceptible to us)8c that which we fenfibly difcern 
to be made in the Areams or currents, is not at the rate of full one 
mile an hour, (1 fpeak o f the main Seas, and not of the Straights) 
and this is that which altereth the 6rR, natural!  ̂ and grand mo
tion ; and this motion is very great in refpeft' o f us, and of Ships ; 
for a VeRel that in a Aanding Water by the help o f Oares can 
make three miles an hour , in that, fame current will row 
twice as far with the Aream as againA i t : A notable difference 
in the motion of the Boat, though but very (mail in the motion 
ofthe Sea, which is altered but its feven hundredth part. The 
like I fay of its rifing, and falling one, two , or three feet ; and 
fcarcely four or five in the utmoA bounds of a Areight, two thou- 
fand,or more miles long,and where there are depths o f hundreds 
of feet; this alteration is much lefs than if  in one of the Boats 
that bring us fredi Water, the faid Water upon the arreA o f the 
Boat fhould rife at the Prow the thicknefs o f a leaf. I conclude 
therefore that very fmail alterations in re(pe& o f the immenfe 
greatnefs, and extraordinary velocity o f the Seas, is fufHcient to 
make therein great mutations in relation to our fmallnefs, and to 
our accidents.

S A c R. I am fully fatished as to this particular; it remains to 
declare unto us how thofe additions and fubAraAiOns derived 
from the diurnal Mtrtigo are made one while greater, and ano
ther while ld?er; from which alterations you hinted that the an
nual period of the augmentations and diminutions o f the eb* 
bings and Aowings did depend;
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S A L v. I wiH ufe my utmoA endeavours to render my A!f 

intelligible, but the didiculcy of the accident it A lf, and the 
^ a t  attention of mind rcquifite for the  ̂comprehending of it, 
conArains me tobeobAurc.. The unequalities o f the additions 
and lubAra&ions, that the diurnal motion maketh to or from 
the annual dependeth upon the indination o f the Axis of the di
urnal motion upon the plane o f the Grand Orb, or, i f  you pleale, 
o f  the Ediptick; by means o f which inclination the Equino&ial 
interfe&eth the laid Ediptick , remaining inclined and oblique 
upon the lame according to the laid inclination o f Axis. And the 
quantity o f the additions importeth as much as the whole diame
ter o f the faid Equino&ial, the Earths centre being at the lame 
time in the SolAitial points; but being out of them it importeth 
lede and lode, according as the laid centre luccedively approa- 
chcth to the points o f the Equinoxes, where thole additions arc 
ledcr than in any other places. This is the whole buGneHe , but 
wrapt up id the oblcurity that you lee- ,

SAGA.  Rather in that which 1 do no not lee; lor hitherto! 
comprehend nothing at all.

S A L v. !  have already foretold it. Nevcrthelede we will try 
whether by drawing a Diagram thereof , we can give fome 
final! light to the lame; though indeed it might better be let 
forth by folid bodies than by bare Schemes; yet we will help out 
Iclves with Perlpective and fore-lhortning. Let us draw there
fore, as before, the circumference o f the Grand Orb, A?,?;# 
Ffg- 4 .^  m which the point A is underRood to be one o f the 
SolAitiaH, and the diameter A P the common Se&ion o f the 
SolAitial C olure, and o f the plane o f the Grand Orb or Eclip- 
tick ; and qn that lame point A let us fuppofe the centre o f the 
TerreArial Globe to be placed , the Axis o f which C A B ,  in
clined upon the: Plane ̂ )f the Grand Orb, falleth on the plane o f 
the laid Colure thacpaAeth thorow both the Axis o f the Equino- 
&ial, and of the Ediptick. And for to prevent confuAon, let 
us only draw the Equino&ial circle, marking it with thele chara- 
&crs D  G E  F, the common le&ion o f which, with the plane of 
the grand O rb,let be the line D E ,  lo that half o f the laid E- 
quino&ia! D  F E  will remain inclined below the plane of the 
Grand Orb, and the other half D  G E elevated above. Let 
now the Revolution o f the faid Equino&ial be made, according 
to the order of the points D  G E F, and the motion of the cen
tre from A towards E. And becaule the centre o f the Earth 
being in A , the Axis C B (which is ere& upon the diameter of 
theEquino& ialD E) falleth, as hath been faid , in the SolAi
tial Colttre , the common Se&ion of which and of the 
Grand Orb , is the diameter P A ,  the faid line P A lhall

rt ,
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be perpendicular to the fame D  E, by realon that the Colure is 
erc<A upon the grand Orb ; and therefore the faid D  E, 
lhall be the Tangent o f the grand Orb in the point A. 
So that in this Pohtion the motion of the Centre by the arch 
A E ; that is, of one degree every day diRereth very little; yea, 
is as if it were made by the Tangent D A E .  And becaufe by 
means o f the diurnal motion the point D , carried about by G ; 
unto E, cncrcalcth the motion o f the Centre moved almoR in the 
fame line D  E, as much as the whole diameter D  E  amounts 
unto; and on the other lidc diminilheth as much , moving about 
the Other femicirclc E F D . The additions and fubdu&ions 
in this place therefore, that is in the time o f the folAice , (hall be 
meafured by the whole diameter D  E.

Let us in the next place enquire, Whether they Be o f the fame 
bignefs in the times o f the Equinoxes ; and tranlporting the 
Centre o f the Earth to the point 1, diRant a Quadrant o f  a 
Circle from the point A. Let us luppolc the (aid Equino&ial 
to be G E  F D , its common fe&ion with the grand <3 rb D  E, the 
Axis with the lame inclination C  B; but the Tangent o f the grand 
Orb in the point I (hall be no longer D  E , but another which 
lhal! cut that at right Angles; and let it be this'marked H I L ,  
according to which the motion of the Centre I, lhall make its pro- 
grefs? proceeding along the circumference o f this grand Orb. 
Now in this Rate the Additions and SubRra&ions are no longer 
meafured by the diameter D  E, as before was done; becaufe that 
diameter not diRendingit felf according to the line o f the annual 
motion H L , rather cutting it at right angles, thole terms D  E, do 
neither add nor fubRraA any thing ; but the Additions andt 
SubAraRons arc to be taken from that diameter that falleth 
in the plane that is erre& upon the plane of the'grand Orb, and 
that intcrleAs it according to the line H L  ; which diameter in this 
calc MH be this G F and the Adjedivc, if  t  may io fay, (halt 
be that made by the point G, about the femicircle G E F, and the 
Ablative Ihall be the reA made by the other femicircle F D  G . 
Now this diameter , as not being in the fame line H L  o f  the 
annual motion, but rather cutting it, as we lee in the point I, the 
term G being elevated above, and E depreRed below the plane 
o f the grand Orb, doth not determine the Additions and Sub- 
RraRions according to its whole length,but the quantity o f thole 
RrR ought to be taken from the part o f the line H L , that is in
tercepted between the perpendiculars drawn upon it from the 
terms G F ; namely, thelc two G S, and F V : So that the mea- 
furc o f the additions is the line S V leRer then G F, or then t )  E ; 
which was the meafurc o f the additions in the SolRice A. And 
lo fucceHivcly 3 according a$ the centre d f the Earth (half be con-
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Aituted in other points o f the Quadrant A I, drawing the Tan- 
gents in the (aid points, and the perpndiculars upon the fame fal
ling from the terms o f the diameters o f the EquinoRial drawn 
from the erreR planes by the faid Tangents to the plane of the 
grand Orb ; the parts o f the faid Tangents (which (hal! conti
nually be leffer towards the EquinoRials, and greater towards the 
SolAices)fhaU give us the quantities o f the additions and fubfira- 
Rions* How much in the next place the leaA additions differ from 
the greateA, is eafic to be known,becauA there is the fame dif
ference betwixt them, as between the whole Axis or Diameter of 
the Sphere? and the part thereof that lycth between the Polar- 
Circles  ̂ the which is lefs than the whole diameter by very near a 
twelfth p art , (uppofing yet that we (peak of the additions and 
fubRraRions made in the EquinoRial ; but  in the other Paral
lels they are leRer, according as their diameters do dimini A.

This is all that 1 have to (ay upon this Argument,and all perhaps 
that can fall under the comprehension o f our knowledge, which, 
as yop well know, may not entertain any concluAons, (ave oncly 
thofe that are Arm and conAant, fuch as are the three kinds o f  Pe
riods o f  the ebbings and Sowings; for that they depend on cauAs 
thatareinvariable, Ample, and eternal. But becaufe that Se
condary apd particular cauAs,able to make many alterations) in
termix with the(c that are the primary and univerfal; and thefe 
fecondary cauAs being part o f them inconRant, and not to be 
observed; as for example, The alteration of W inds, and part 
(though terminate and Axed) unobferved for their multiplicity, 
as are the lengths o f the Straights, their various inclinations to
wards this or that part,the (o many and (o different depths o f the 
Waters, who (hall be ab!e,un!cis after very long ob(ervations,and 
very certain relations, to frame (o expeditious HiAories thereof,as 
that they may fervefor H ypothecs,and certain (uppoAtions to 
fuch as will by their combinations give adequate reafons of all the 
appearances, and as I may (ay, Anomalie, and particular irregula
rities that m aybe diAoveredin the motions o f the Waters? I 
will content my (elf with advertiAng you, that the accidental 
caufes arc in nature, and are able to produce many alteration: i 
for the more minute obArvations, I remit them to be made by 
thoA that frequent Averal Seas: and onely by way of a conclu- 
Aontqthis.ourconArence, IwillpropoA to be conAdered,hoW 
that the preciA times o f the Auxes and refluxes do not onely hap
pen to be altered by the length o f Straights, and by the diffe
rence o f depths; but I believe that a notable alteration may a!(o 
proceed from the comparing together o f (iindry tarRs o f Sea, 
different in greatnefs; and in portion, or, i f  you w ill, indina* 
tiotl i which difference happeneth cxaRly here in the

Gulph,
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Gu!ph,lcAe by far than the re A of the Mediterrane,and placed in 
fo different an inclination, that whereas that hath its bounds that 
indolcth it on the EaAern part, as are the CoaAs of Syr%%, this is 
(hut up in its more WeAerly part: and becaufe the ebbings and 
Rowings arcmuch greater towards the extremities, yea, becaufe 
the Seas riiings and fallings are there onely greateA, it may pro
bably happen that the times of Flood at ? may be the time o f 
low Water in the other Sea, which, as being much greater, and 
diRendcd more dire&ly from WeA to EaA, cometh in a certain 
fort to have dominion over the and therefore it
would be no wonder, in cafe the effe&s depending on the pri
mary caufes, fhould not hold true in the times that they ought, 
and that correfpond to the periods in the as it doth
in the re A of the Mediterrane. But thefe Particularities require 
long Observations, which 1 neither have made as yet, nor (hall f  
ever be able to make the.fame for the future.

S A G R. You have, in my opinion, done enough in opening Us 
the way to fo lofty a fpeculation, o f which, i f  you had given us 
no more than that ArA general Proportion that feemeth to me to 
admit o f no reply, where you declare very rationally, that the 
VeRels containing the Sea-waters continuing AedfaA, it would 
be impofHble, according to the common courfe of Nature, that 
thole motions fhould follow in them which wc fee do follow i 
and that, on the other fide, granting the motions aferibed, for o- - 
ther refpe&s, by CopernicMf totheTerreArial Globe, thefe fame 
alterations ought to enfue in the Seas, if I fay you had told us no 
more, this alone in my judgment, (o far exceeds the vanities in
troduced by fo many others , that my 'meer looking on them 
makes me naufeate them , and i  very much admire, that among 
men of fublime wit, of which never thelefs there arc not a few, 
not one hath ever confidered the incompatibility that is between 
the reciprocal motion of the Water contained, and the immobi
lity of the Veflel containing, which contradi&on feemeth to me 
now fo manifeA.

S A L v- ft  is more to be admired, that it having come into the 
thoughts o f fomc to refer the caufe o f the Tide to the motion o f 
the Earth, therein *fhcwing a more than common apprehension, y. y&? 
they fhould, in afterwards driving home the motion clofe with ^ 
no fide; and all, bccaufe they did not fee that one Ample and 
uniform motion, as <y.gr. the foie diurnal motion o f the Terre- 
Arial Globe, doth not fufHce, but that there is required an une
ven motion, one while accelerated, and another while retarded : 
for when the motion o f the Veffels are uniformc, the waters 
contained will habituate themfelvcs thereto, without ever ma
king any alteration. To fay alfo (as it is related of an ancient
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Mathematician) that the motion o f the Earth meeting with the 
motion of the Lunar Orb, the concurrence o f them occaAoncth 
the Ebbing mid Flowing, isanabfblute vani ty,  not onely be
cause it is notexpreA, nor teen how it Aiould fo happen, but the 
faUity is obvious, for that the Revolution o f the Earth is not con
trary to the motion of the Moon, but is towards the fame way. 
So that all that hath been hitherto (aid, and imagined by others, 
is, in my judgment, altogether invalid. But amongA all the 
famous men that have philofophatcd upon this admirable eife& 
o f Nature, I more wonder at Kfp/er than any of the reA, who 
being o f a free and piercing wit, and having the motion alcri- 
bed to the Earth, before him, hath for all that given his car and 
affent to the Moons predominancy over the Water, and to oc
cult properties, andfuch like trifles.

S A GR. I am o f opinion, that to the A more fpaculative per
sons the fame happened, that at prefent befalls me, namely, the 
not underAanding the intricate commixtion o f the three Periods 
Annual, Monethly, and D iurnal; And how their caufes fhould 
feem to depend on the Sun, and on the Moon, without the Suns 
or Moons having any thing to do with the W ater; a bufmeAc, 
for the full underAanding o f which I Aand in need of a little 
longer time to conAder thereof, which the novelty and difficulty 
o f it hath hitherto hindred me from doing : but I delpair not, but 
that when I return in my folitude and Alcnce to ruminate that 
which remaineth in my fancy, not very well digeAed, I (hall 
make it my own. W e have now, from thefe four dayes Dif* 
courfe, great atteAations, iu favour o f the SyAcme,
amongA which thefe three taken : the ArA, Aom the Stations and 
Retrogradations o f the Planets, and from their approaches, and 
receffions from the Earth; the facond, Aom the Suns revolving 
in it felf  ̂ and Aom what is obferved in its (pots; the third, Aom 
the Ebbing and Flowing o f the Sea do (hew very rational and 
concluding.

S A L v- T o  which alio haply, in (hort , one might adde a 
fourth, and peradventure a Afth ; a fourth, f fay, taken Aom 
the Axed Aars, feeing that in them,upon exaR obfervations, thoA 
minute mutations appear, that thought to have been
infenAble. There Aarts up, at this inAant, a Afth novelty, Aom 
which one may argue mobility in the TerreArial Globe, by 
means o f  that which the moA IlluArious d/gMore C ^ r ? ,  of the 
noble Family o f thcM 4r/% ;of and a Ly#ff4% Aca-
demick,diAoverethwith much ingenuity, who in a very learned 
Tra& o f his, (heweth very particularly how that he had obferved 
a continual mutation, though very Aow in the Meridian line? 
o f  which Treatife, at length, with amazement, perufed by me,
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! hope he will communicate Copies to ail thofc that are Students 
of Natures Wonders.

S A G R. This is not the fir A time that i  have heard (peak o f 
the exquifite Learning o f this Gentleman , and of his fhewing 
himAlf a zealous Patron of all the Learned, and if this, or any 
other o f his Works fhall come to appear inpublique, wd may be 
aforehandaCurcd, that they will be received, as things o f great 
value.

S A L v. Now becauA it is time to put an end to cur Difcour- 
As, it remaineth, that !  intreat you, that if, at more leafure go
ing over the things again that have been alledged you meet 
with any doubts, or Aruplesndt ŵ Yl refolved, you will excuA 
my overfight, as well for the noVclty o f the Nation, as for the 
weaknede o f my wit, as alfo for the grandtire o f the Subje&; 
as alfo finally, becaufe 1 do not, npr have pretended to that aA 
fent from others, which 1 my feff do not give to this conceit, 
which 1 could very eafily grant to be a , and a meer
paradox ; and you although in the OiAourAs paA
ydu have manjr times, with great applauA, declared, that you 
were pteaAd with Ame o f my cdrt)d8:ures, ydt do I believe, that 
that was in part more occaAoned by the noVelty than by ̂  the cer
tainty o f them, but much more, by. your courtcde, which did 
think and defire, by its afAnt, procure me that edntent Which 
we naturally ufe to take in the approbation add applaufe *oF our 
own matters: and as your civility' Kith obliged me tô  ybu y fo 
am 1 alfo pleafed with the ingenuity of N ay f his
conAancy in maintaining the DoAr;ne o f his MaAer, with, fb 
much Arength & undauntcdneA,hath made me niuch to love him. 
And as I am to give you thanks, A r yo<ur courttrbtr  ̂af-
feflion; A) o f f ask pardon, i f  I have Ametimes
m^ved him with my too bold and reAlute fpeaking : and let him 
be adured that 1 have not done th'e fame out o f any inducement 
bffiniAeraffeRion, butonelytogi^ehim  occadon to At before 
us more lofty fancies that might make me the more knowing.
' S r M p. There is no teafon why you fhould make all thefe ex:- 
eufes, that arc needlede, and efpecially to me , that being accu- 
Aomed to be'at Conferences and^ublique Difputes, have an 
hundred times Aen the Difputants not'onely to grow hot and an
gry at one another, but likewiA to break forth into injurious 
words, and fbmetimes to come very neer to blows. As for the 
paA Ditcourfes, and particulatly in this laA, o f the reafon o f 
the Ebbing and Flowing of the Sea, 1 do not, to fpeak the truth, 
Very well apprehend the fame, but by that dighc what c- 
ver it be, that t have formed thereof to my fe lf , I conAde that 
your conceit Aemeth to me Ar more ingenuous than any o f all

D ! A L O G U B .  i V .
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tbofe that t ever heard beHdes, but yet ncverthelede ! eAeem !t [ 
not true and concluding : but keeping alwayes before the eye?  ̂
o f  my mind a folid Do&rine that I have learn't from a moR  ̂
learned and ingenuous perfon, and with which it is neceffary to 
fit down ; I know that both you being asked, Whether God, by 
his infinite Power and Wifdome might confer upon the Element 
o f  W ater the reciprocal motion which we obferve in the fame in 
any other way, than by making the containing VcRel to move  ̂1 
know, I fay, that you will anfwer, that he might, and knew how 
to have done the fame many wayes, and thofe unimaginable to 
our (hallow underftanding: upon which 1 forthwith conclude? 
that this being granted, it would be an extravagant boldnede 
for any one to goe about to limit and confine the Divine 
Power and Wifdome to fome one particular con)e&ure of 
his own.

S A i* v. This o f yours is admirable, and truly Angelical Do- 
Rrine, to which very exa&ly that other accords, in like manner 
divine, which whilR it giveth us leave to difpute, touching the j 
conRitution o f the World, addeth withall (perhaps to the end, 
that the cxercifeof the minds o f men might neither be difeou- 
raged, nor made bold) that we cannot find out the works made 
by his hands. Let therefore the Difquifition permitted and or
dain d us by God, a(RR us in the knowing, and fo much more 
admiring his greatneRc, by how much lede we Rnde our (elves 
too 3 uU to penetrate the profound Abyfles of his inRnite Wif
dome.

S A G R. And this may fefve for a 6na! clofe o f our four dayes 
Difputations, after which, i f  it feem good to to take
fome time to reft himfelf^ ourcurioRtym uR,of necedlty, grant 
him the fame, yet upon condition, that when it is leRe incommo
dious for him, he will return and fatisRc my deRre in particular 
concerning thc-Problemes that remain to be difcuR, and that I 
have fet down to be propounded at one or two other Conferen
ces, according to our agreement: and above all, 1 (hall very 
impatiently wait to hear the Elements o f the new Science o f our 

about the natural and violent local Motions. And 
in the mean time, we may, according to our cuRome, (pend an 
hour in taking the Air in the Gp/MfpA* that waiteth for us.

G? G A L I L & U S , ^

F  jf N  ;  F.
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arc oblcure and hard to be underRood by the meer help of 
ratiocination; where treating (as we) of a certain natural conclu- 
Ron concerning CeleRial Bodies, he thus writes : (4 ) Baf #<?:?

4 rf/jpe# p fc j* Cr4^/(y,
n?e crfght t(? Mot ĵ/7g ?^4 d^f/er//y ^  4
we c^Mce/g/e 4 j?re^M^ce 4g 4 / ^  ^^rErr^r,
w^/c^TrMt^^ere4y^er to %?&#<? n?j/e co^tr^^tot^e
^ 4cre^ Boo^r either^the 0 / ^  or New Te^4777e/%t.

IthathRncecometo pals, tha^T'ime hath by degrees dilco- 
vcred to every one the truths before by me indicated: and to
gether with the truth of the f a ^  a discovery hath been made of  ̂
the differqiice of humours between thole who Rmply and with- 
ot^gafCoptdid tefufe to admit luch like f  h<*r#<?;%f/i4 for true, and 
t^ofaJ% pto theif incredulity had added iome dilcompoled af- 
fe&ion: For as thole who were better grounded in the Science of 
ARronomy, and Natural Philofophy,became latisRed upon my 
RrR ntim ationofthenews;fo all thole who Rood not in the 
Negative, or in doubt for any other realon, but becauleit was 
an unlookt-for-Novelty,andbecaule they had not anoccaiionof 
ibeing^ lbliRble-experiment thereof did by. degrees come to la* 
tisRe th^mlelves :;Buc thole, who beRdes tha love they bore to 
their ht'RfEhrou^, di&ve f knownot what imaginary interels to 
rend^theirfdifaRbdlbd ; not (o much towards the things, as to
wards Author o f them, not being able any longer to d^ny 
them, cbhcealthemlclves updoranobRinate Rlence; and being 
exafperat^morethan-ever by thsw whereby thole others were 
latisRed add convinced, they divert their thoughts to other pro- 
je&s, and leek to prejudice me fame other wayes: o f  whom 1 
gtblels thktl would make no more account than t have done of 
thole whc^heretoforehavecontradided me (at whom i?a!waies , 
laugh; as being aRuredbf theiRue that the buHnefs is to have) 
but that I lee that thofe new Calumnies and. Perlecutions do not 
determine in our greater or leRer Learning ( in which I will fcarce , 
pretendtoany thing) but extend lb far as to attempt to alperle 
me with Crimes which ought to be*,antf are abhorred by me
than Death it le lf: Nor ought I to content my lelf that they 
are known to be unjuR by thole onely who know me and them, 
butby'afimen whatsoever. TheyperRRitig therefore in their tj 
RrR Relolution,Of ruining meTaiid whatfoever is mine , by all 
imaginable'waies; and knowing* how that -1  in my * Studies of 
ARronomy and jPhildlophy hold , as to the Worlds SyRetne,
That the Sun, without changing place, is Rtuate in the Centre 
oftheCbnverRon o f the CeleRial Orbes; and that the Earth, 
convertible about its own Axis, moveth it lelf about the Sun :
And moreover underRanding^that I proceed to maintain thiaPo?

Rtion
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fition, notone!) by refuting the Reafons of ftF/pwy and 
t/f, but by producing many on the contrary ̂  and in particular, 
dome PhyHca! pertaining to Natural EReds, the caufes o f  which 
perhaps can be by no other way aQigned  ̂ and others Agrono
mical depending upon many circumRances and, encounters o f 
new Difcoverics in Heaven, which manifeRly Confute thePtolo- 
maick SyReme, and admirably agree with and confirm this other 
Hypothcfis; and poflibly being afhamed to fee the known truth 
of other Portions by me aflerted, different from thofe that have \
been commonly received ; and therefore diRruRing their de
fence to long as they fhould continue in the Field of Philoso
phy: fortlufc retpeRs, 1 fay, they have reiolved to try whe
ther they could make a Shield for the fallacies o f their Argu- „

I mentsof the Mantle of a feigned Religion? and of the Autho
rity of the Sacred Scriptures, applyed by them with little judg
ment to the confutation of fuch Rcaio.ts o f mine as they'had 
neither underRood, nor fo much as heard.

And RrR, they haveindeavoured, as much as in them !&%to 
divulge an opiniou thorpw the Univerfe, that thole PropoRtions 
are contrary to the Holy Letters, and consequently Damnable 
and Heretical : And thereupon perceiving, that for the moR 
part, the^nclination of Mans Nature is more prone to imbtace 
thofe enterprises, whereby his Neighbour may, although un- 
juRly, be opprefled, than thofe from whence he may receive 
)uR encouragement ; it was no hard matter to find thofe Com
plices, who for fuch (that is, for Damnable and Heretical) did 
from their Pulpits with unwonted confidence preach it, with but 
an unmerciful and lefs conRderate injury, not only to this Do- 
dfrine, and to its followers, but to all Mathematicks and Ma- 

! thematicians together. Hereupon afluming greater confidence,
I and vainly hoping that that Seed which firR took root in their un- 
 ̂ found mindes, might fpread its branches, and afeend towards 

Heaven, they went feathering rumours up and down among the 
People , That it would^ ere long be condemned,by Supreme Au- 

' thority : and knowing that fuch a ^ u l d  fuppTaiit
not onely thefe twoConclufions.of^the W orlds SyReme, hue 
would make all other ARrohoiqical and Phyfical .Qbfervadons 
that have correspondence and neceffar.y (onne&ion therewith to 
become damnable, to facilitate the buG^efs they feek all they 
can to make this opinion(at IcaR among the vulgar) to feem new? 
andpeculiar-tpmy fel^noj^owning toknow thatNffM%? C^er- 

was its Anthout, on f a ^ r  ReRorer and Confirmer: a per- 
fbn who was not only a Catholick, but a PrieR, Canonick, and 
fo cReemed^ that there being a Difpute in the 
Under L?<? touching the corr^aibn of the EccleRaRiclb C a

lender
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iendar, he was fent for to Rowe from the remote A parts of 
Gfr?M4#y,.for to aAlA in this Reformation, which for that time 
was left imperfe&, onely becaule as then the true mealure of 
the Year and Lpnar Moneth was not cxa&ly known : whereupon 
it was given him in charge by the Bifhop of wproMfg , at that 
timeSuper-intendentin that Affair, to Icarch with reiterated 
Andies and pains for greater light and certainty,touching thole 
CoeleAial Motions. Upon which,with a Labour truly 
and with his admirable Wit) fetting himfelf again to that Study, 
he made fuch a progrefs in thele Sciences, and reduced the 
knowledge of the CoeleAial Motions to fuch cxa&ncAc, that he 
gained the title of an Excellent And, according
unto his Do&rine, not only the-Calendar hath been Ance regu
lated, but the Tables o f all the Motions o f the Piancts have al- 
A) been calculated : and having reduced the laid Do&rine into 
6x Books, hepublilhed them to the World at the inAancc of 
the Cardinal o f C%pK4, and o f the Bilhop o f Cn/w4. And in 
regard that he had re-aAumed this fo laborious an enterprize by 
the order o f  The Pope; he dedicated his Book D f

to His SucceCour, namely which, being
then alto Printed, hath been received by The Holy Church, and 
read and Audied by all the* World, without any the leaA um* 
brage o f fcruple that hath ever been conceived at his Do&rine; 
The which, whilA it is now proved by manifcA Experiments and 
neceflary DcmonArations to have been well grounded, there 
want not perfons that, though they never law that fame Book in* 
tercept the reward o f thole many Labours to its Authour by 
cauCnghimtobecenlured and pronounced an Heretick; and 
this, only to latisfie a particular dilplealure conceived, without 
any caufe, againAanothcr^man, that hath no other intercA in 

but only as he is an approver o f his Do&rine.
Now in regard of thele falle alperAons, which they fo unjuAly 

feek to throw upon me, I have thought it neceAary for my juAi- 
Scation before^the W orld(*ofw hofe judgment in matters of 
Religion and Reputation f ought to make great eAeem) to 
diAourfe concerning thole Particulars, which thele men produce 
tofcandalizeand^fubvert this Opinion, and in a word, to con
demn it, not only as falfe, but alfo as Heretical; continually 
making an Hippcritical Zeal for Religion their shield 3 going 
bout moreover to intereA the Sacred-Scriptures in the Difpute, 
and to make them in a certain Anfe MiniAers of their deceiptfhl 
purpoles : and farthermoredefirii^yif I miAake not, contrary 
the intention off thenr, and of the Holy Fathers to extend (thatT 
may not fay abufe)their Authority,lo a? that even in ConcluHons 
meetly Natural, ^nd not df Fr&y they would ha ve us altogether 

. ' - leave
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leave Sen A and Demon Arative Reafons, for fome place o f  Scri
pture which (ometimes under the apparent words may contain 
a different fenfe. Now I hope to (hew with how much 
greater Piety and Religious Zeai 1 proceed,than they do , in that 
I propofe not,that the Book of C4per#yf%F is not to be condemn
ed, but that it is not to be condemned, as they would have it ; 
without underAanding it, hearing it, or A) much as feeing i t ;  
and efpecially he being an Author that never treateth o f matters 
of Religion or Faith ; nor by Reafons any way depending on the 
Authority o f Sacred Scnptures whereupon he may have crroni- 
oufly interpreted them; but alwaies infiAs upon Natural Conclu- 
Rons belonging to the CeleAial Motions, handled with AArono- 
mical and Geometrical Demon Arations. Not that he had not a 
refpeA to the places of the Sacred Leaves, but becaufe he knew 
very well that his (aid Do&rine being demonArated , it could 
not contradiA the Scriptures, rightly, and according to their true 
meaning underAood. And therefore in the end o f his EpiA!e 
Dedicatory, (peaking to The Pope, he faith thus: ( 4)  jy  fhfr?

to Af4y<f<?/0gy/?.f, ygyy0r4z?t 4//
p^tezz^/zg 4 /zz L 04rzzj/^^,

/^0ztM^4r#, zzp0zzt/z4 4 ^th4rzty 0̂  p/4f4 ^^crzpt^rc
yo f%7fzrpMrp0/l?, ?0 ^̂ zẑ zzzzz 4zẑ ( cezz/zzrr t/zfj zzzy Hyp0̂ ^zj* , L 
^4/^0 zz4t, jFzght yhefr zzzf0zzjz;%0r4 f0 y^^g0W0zzt. F0r
^  # 0? %%^K0B7#, th4t La&antius (^yhern?^!? 4 F4#?4*ay

th4zzgh ẑ 04zz M4th0zzz4 tzrz4zz) wrActh T/0zy (hz/Jz^/y f0Mrhzzzg the 
p 0rzzz 0/  the E jrth , when he /c e ^r thc^e yp%?0 4^?rzzz the E 4rth t0 

Ac zzz Ferzzz 0^4 G/0^ 0. J 0 th4t A 0ztght zzet t4^eez^ ^ r 4zzge t0 the 
I#geMz0%4' ,y / '4zzy /zzebyhezz/^ /z^ewr^e zzezy^erz^ez^. T7?eA%4- 

thezzz4tze^r 4 re zyrzttezzy^r Af4 thew4tztz4zzr, towhezzz (z^f^eeezve 
yy0y zzzy ̂ e/^* J  the/e E4hezzrj' 0̂ f zzz/zze/eezzz Z0 4^ J / 0zzzethzẑ g, 
4y 4/^0 t0 yhe Cewzzz0zz-M7e4 /e 0^ the Chttreh, 77^0/0 G0verzzzzzezzt A 
zzezy yyy the h4tz^y 0̂  T4Mr He/zzze/lr.

And o f this kinde do thefe appear to be who indcavour to 
perfwade that Ceper/zze#? may be condemned before his Book is 
lead ; and to make the W orld believe that it is not onely lawful! 
but commendable fo to do, produce certain Authorities o f the 
Scripture, ofDivines, and of Councils; which as they are by me 
had in reverence, and held of Supream Authority,infomuch that 
!  (hould eAeem it high temerity for any one to contradiA them 
whi!A they are ufed according to the In AitutesofHoly Church, 
fo I believe that it is no errour to fpeak, fo long as one hath rea- 
fon to fufpeR that a perfon^ath a defire, for fome concern o f 
his own, to produce and altedge them,topurpo(es diAerent from 
thofe that arc in the moA Sacred intention of The Holy Church. 
Therefore 1 not onely proteA (and my Ancerity fhall manifeA it

A lf)
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fe!^) th a t! intend to fubmit my fc]f freely to renounce thoie eA 
rors, into which, through ignorance,! may run in thisDiAourfe 
o f matters pertaining to Reiigion ; but I farther declare, that ! 
deflre not in theA matters to engage difjpute with any one, al
though it fhould be in points that are difputablc : for ipy end 
endeth one!y to this, That if in the A conAdcrations, beAdes try 
own profefAon, amongA the errours that may be in them , there 
be any thing apt to give others an hint of Arne Notion beneficial 
to the Holy Church,touching the determining about the

SyAemc, it may be taken and improved as fhall Aem bcA 
. tom ySnpcriours: !fn o t, letm yBookbc torn and burnt  ̂ Ar 

that 1 do rmther intend, nor p-etend to gain to my A !f any frui  ̂
from my waitings, that î  not Pious and Catholick. And more? 
over ahnO'igh that many of the things th at! obArve have beeti 
fpoken in my own hearing, yet ! fhall freety admit and grant tQ 
thoie that ipah.erhfm , that they never faid them, if A they 
peaie , b it  co.Afs th at! might have been miAaken: And 
theretore Wnat ! fay, let it be fuppoled to be fpoken not by them̂  
but by thofc which were of this opinion.

The motive therefore that they produce to condemn theOpb 
nion of the Mobility o f the Earth,and Stability of the Sun,i^that 
reading in the Sacked Leaves, in many places, that the Sun mo? 
veth, that the Earth Aandeth Aill; and the Scripture not being 
capable o f lying, or erring, it Alloweth upon neceAary confer 
quence, that the PoAJon ot thofe is Erronious and Heretical,who 
mamtnn that the Sun of it felf is immoveable , and the Earth 
moveable,

Touching thb Reafon !  think it fit in the ArA place, to com 
Ader, Thar it is both piouAy fpoken,and prudently affirmed, That 
^he Sacred Scripture can never lye,when ever its true meaning i$ 
undeiAood : Which i believe none wilideny to be many times 
very abAruce, and very different Aom that which the bare (bund 
o f the words AgniActh. Whence it cometh to pafs, that if ever 
anyone fhould conAantlyconAne himfelf to the naked Gram? 
matical Sence,he might, erring himielf, make not only Contra^ 
didionsand P.opoAtions remote Aom Truth to appear in the 
Scriptures, but alio grp A Here Acs and Blafphemies: For that we 
(iiould be forced to aAign to God Aet, and hands, and eyes, yea 
more corporal and humane afAdions, as o f Anger , o f Repen?
tance, o f Hatred, nay,and (ometimesthe Forgetting o f things
paA,and Ignorance of thoA to come : Which PropoAtions, like 
as (fo the Holy GhpA afHrmeth) thê r were in that manner r e 
nounced by the Sacred Scriptures, that they might be accommQ* 
dated to the Capacity o f the Vulgar,who are very rude and un? 
learned s A  HkewiA, for the fakes o f  thofe that deArve to be d^

Ainguifhed
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llinguifhed from the Vhlgar, it is U^&ffary' that grave and skilful 
ExpoAtots prbduce thetrue An As oP^them, "aiidi (hew the parti
cular Re^A^n^whytHeylir^di&atednnd^r fuch and Ach v^ord î 
And thi$m fDo&rint lb  true and 'common amonglL Divines, 
that it wtAld'^be fu^erAuou^ -to- produce any atteAatibn 
thereof. ' ^ 1  ihn! / /  ' ^  P

Hen&lACthinks 1 m^y\vith muchrAore reaAu^cdnclnder^ that 
th^Amc^h&lyWtir;*wheneverirhacBhad occaAon tb pronounce 
auynatnYal Conc]uAbA;and efpeciaHy, any oft thole which are 
more abArucc, and (liAicult to be underAood , hath not Ailed to 
ohletvethb Ride, that hf it wight ^not cauA!conAAonl Kmthe 
mindesof thbTcverypeople, and render thenl'the? moref&ontu- 
macidusagainAtheDo&rincs thatw^remoredubhmely myAen- 
ous: For (l^ e  as we have laid,' anda3 it plainly appeareth)ioUt 
o f the*Al'e^lelpe& of condefcending tb,Popular Capabky, the 
ScAptureAath not Arupled to lhadov^^over moA principal !and
fundamental Truths, Attributing,'^ven tdGodhimAlAqualities 
tAtreamly rbinote froMi$ and contrary unto his EHence. ; Who 
would p o lite ly  afHrrri that the Sduptute, laying aAde that re- 
fpê l 'in.lp^kingMtoccaAonallyiof the Earth, o f  the Water, o f 
the Sun, ^or of any other C reatufc/hath  choAn to conAr^pit 
!elf with^^!^g^^^ within the bare Wnd narrow literaHenle o f 
tĥ  wordŝ  t  Andrelpecially, i^ mentioning o f thole Crea
tures, thing^ nor at'alFbdncerning the primary InAitutidnbf 
the fame Sacred Volutne, to wit, the Service o f God, and'the 
fajvatiph & f3 bu!s, and in things infinitely beyond theappre- 
henhonbf^hcV ulgar?^-^ o f r  .

Thi$thereArcbcidg granted,'methinks that in the DiAuHion 
ofNatUra!*Problemes, weought'dbtto begin* at the authority 
ô  places' o f Scripture ; but at Senhble Experiments and Ne- 
CeQary CenionArations: For, Aom the Divine Word , the 
Sacred Scripture and Nature did'both'alike proceed ; the ArA, 
astheHo!yGhoAsln(piration $ thbAcond,.as the moA obler- 
vantExecu^ixof Gods Com m ands^- And moreover it being 
convenient in the Scriptures'(by'w ay-of condcAenAon to the 
OnderAandrng of a l f  men) to Ipeak* many things different, in 
appearance ;" aud lb far as* concerned the naked AgniAcation o f 
the words, fromablolute truth: But on the contrary, Nature
being inexorable and immutably -and never palling the bounds 
of the Laws alAgned hef, as one that nothing careth whether 
her abAruArealons and methods bf operating be, or benotex- 
ppfed to the Capacity^ o f M en;Yt conceive that that, concer
ning Natural Effe&s, which eilheir^SenAblc Experience Ats be
fore our eye$j or NeceAary DemonAratiohsrido prove unto us, 
ought nbt^upon any a^&unt, called into queRion, much

I i i leA
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ie(s condemned upon the t^Rimony of Texts o f Scripture) which [ 
may^ under their words, couch Senles lecmingly contrary there
to in regard that every ExprcRion o f Scripture, is qqt tie^ to 
lo RriR conditions, as every ElfeR o f  Mature ^Nor doth God 
lefs admirably dilcover himfclf unto us in Nat.urejs ARions, than 
in the Scriptures Sacred DiRions. Which peradventurc Terbd- 
//^^intendedto.exprelsin thole words.:

But 1 will not hence aRirm, but that we ought to have an ex
traordinary tReem for the Piaces o f  Sacred Scripture, hay, being 
come, to a certainty in any Natural ConcluRons, we ought 
to mahe ule o f .them, asmoR appoRte,helps to the true Expo* 
Rtion o f the^fameScriptures, andtothcinveRigation o f thofe 
Senles. which areneceRariiyconteinedinthem, asmoR true and 
concordant with the/Truths demonRrated.
( This makethmdtoluppole, that the Authority o f the Sacred 
Volumes was intended principally to periwade men to the be
lief o f thole Articles and Proportions, which, by tealon they 
(urpafs all humane dilcourfe, could not by any other Science, or 
By any other means be made credible, than by the Mouth of 
the Holy Spirit it. lelR BeRdes that, even in thole PropoRtions? 
which are .not &  the Authority of the lame Sacred Leaves
ought to be preferred to the Authority o f al! Humane Sciences 
thatfpre not written in a DemonRrative Method, but either with 
bare Narrations, or elfe with probable Realons; and this I hold 
to be lo far convenient and neceRary, by how far the (aid Di* 
vine Wildome furpaReth all humane Judgment and ConjeRure. 
But that that lelf lame God who hath indued us with Senles, 
Dilcpurle, and UndcrRauding hath intended, laying aRde the 
ule o f thele)to give the knowiedg o f thole things by other means, 
whioh we may attain by theie, lo as that even in thole Natural 
ConcluRons, which either by SenRble Experiments or NeceRary 
DemonRrations are (et before our eyes, or our UnderRanding, we 
otight to deny Senle and Realon, i do not conceive that I an* 
bound to believe it ; and elpecially in thole Sciences, o f which 
b u t#  Imall part, and that divided into ConcluRons is to be 
found in the Scripture : Such as, for inRancc, is that o f y4f/?r<?- 

.of which there is fo (mail a partin Holy Writ, that it doth 
not lo much as name any o f the Planets, except the Sun and the 
Moon, and once or twice onely under the name of Lxd- 

For if  the Holy Writers had had any intention to periwade 
People to beliqve the DilpoRtions and Motions o f the CoeleRial 
Bodies; and that=cpnlequently we are Rill to derive that know-
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ledge Rom the Sacred Books they would not, in my opinion, have 
ipoken fo Httic thereof that it is as much as nothing, in compa
nion of the infinite admirable Conclufions, which in that Sci
ence are comprized anddemonAratcd Nay, that the Authoms 
of the Holy Volumes did not only not pretend to teach us the 
ConAitutions and Motions of the Heavens and Stars, their Fi
gures, Magnitudes, and DiAanccs, but that intentionally (al
beit that all thefe things were very well known unto them) they . „ 
forbore to (peak of them,is the opinion of the MoRHoly & MoR 
Learned Fathers:and in we read the following words. Ag*r<* f;-
( e) It (owwott/y op w/oct Forw t̂t^Ftgttre
YPe zzzjy ĉ/z^T/e Z6z /?c, j^rjrz/zzzg Zp ẑ ?̂  ĉrzpZzzrey .* Ftir
ŵzzzy fonfenf/ zzzzzcb yẑ ẑzz 7^ ^  wj/Zfry, ir/?zf& z/?e grejZfrprzz-

o/'^zz//?pz*y^z^y^r^rzz Zp ypf^z^^ 4? Apr- pr̂ l
i#gZ%nrzrLf4 r/;fry//z r̂ /jZẑ zzZp /z/e ; 4#6?,
ĥe zr/zze/c/f Z^zgJ ^  zzzzzzr/? z?/'zEzzZ Zzwc *zpEzz?E ŷ zzzzM ẑr

/pfMf 7/? &z?/y exercz/l?y. Fz?r n?/;4 Z /Z Zp irEc zE?r JHê ẑ ẑz, ^ pr̂ ẑ r̂
4 tS*p&fre, z?;z j// yi^y f/ẑ /rẑ zz zEe Ê zrzE,  ̂ALz/lf Ezz/Ẑ /zrc J zzz
tEe w /^/f ^zEc ZFz?r//V;or zpEẑ zÊ y /z ê ẑ Dz/E zZ f̂zzzE Z7#f/y
or 0<yerf<z/f zEe ŷ zzzo ? BtzZ Eff4 M/l? ^c/z^^ ̂ crzpZzzre ZJ Mrgfzifyor ^
t Ẑĉ z/zyê EzrE ^  zzzczzZzo7zoz/,zEyzz Ay,FEyzZ %<7%e zEro;ẑ E
tg/zor4  ̂ Dẑ zzzo FErdyoyppEpzz zEey ̂ Ej//̂ zẑ  j/zy zEzzzg <y*zEzz
HzfRrF z?z,or ^  <rzZ?f/ ozzZ z?y z?zzr BzE/ea wEẑ E zzzjy /!?;;;;
to zzẑ /zẑ } C(7#f/M̂ z#%y, yEzwMEezzẑ MCPẑ Zziyiẑ peSzEzzr
trMzE,̂ êzz zEpy yẑ /zzozzz/E,rc/yzZê  r/e/ẑ er worepr^zzE/e zzẑ zery
BrzpĴ y Ef Ayp̂ ŷzz, ZyzzzcEzzzg zEp Fzgzzrp Hp̂ Tzpzẑ zEjZ 4zzr ŷ zz- ^
t̂ ory î zezp tf?<? tr7Ztf?;B7zZ Ẑ  ̂H. SpzrzẐ zz/̂ zẑ Z, Z^Z ;%?#. ^;z/^f
/c r̂zzwhjz zypnojiz^/f z<? zz^/i?r/iz/^Zz^. /L <̂ 1

Z  ̂ y p r p p . ' t r  WWŷ wr/ ^
ŷ(/̂/Z4W <&v/H4 ĉ w Jff ̂  t r̂/<r /*pfafr;; ZZẐ  ZV̂ Â ) ̂  ?X ZZẐr

pfrê pfv vttẐ ŷ r, ̂ Z/ty fM, r<ryrr̂  v̂Z mrr/Myî w,
Ẑpr̂ #̂̂ t?rZZw, rrr̂ Ẑy: Fryv̂ rtZt/r̂ ^̂ ŵ y?, %#p<ZvfrM4yZm-

^ : ŷcZ yp/r#ŷ w *Dft.,  ̂Mt prr Zp/ci /?̂ ttrZ ̂ r̂ r, (/?4 tZ?cyrr Ẑ cwwz, ̂ ZZZ 4tZ &.
Augû . Li5.2.1̂ "̂ Ccn.ad htcram̂Cap. p l̂ cm ctiam legitur apud F̂Zr/zw L̂ r̂tZzẑ % MagMtrum Jcntcntiarnm.

And the fame intentional filence of thefe (acred Penmen in 
determining what is to be believed of thefe accidents of the Ce- 
!eRial Bodies, is a âin Wnted to us by the fame Father in the en
tiling 1 o. Chapter upon the QueAion, Whether we are to believe 
that Heaven moveth , or Aandeth Rill,in thefe words: ( fQ %cre (<Z) <D; ,%;* 
4 rf yi?ZMe ẑ (? Br;zh)Y# Ẑ 4 Z 4̂zrz vz tyzẑ ?/(?zz <r<7Wff*vzz#g Ẑ e zzzjZz(?zz * "'**
ĤezZT/czz, yfÊ Ẑ cr zZ %<?)̂ xcz/, 'z?r ; F(?r z/* zZ

(Ŷ y ẑ eŷ ) M /Z yz Fzrzzẑ wzzzz ? ly' zzyfjzzcf)fz//, r/ti z/zcTc ^ ŵ -
Ẑyzryzy/zzc/zzẐ FjMz4 ^^xcrfg4 r(?7zzz^yr^zzE^ Z^fF^ , zE e^ rf ^^<^[

wor-Mcrr̂ r̂/zp̂ ryjrzzzz/ẑ ŷ r̂ZfrCzrczzzZyzzeyzr ẑ c P̂ /F ; yi) zÊ z F7rw4-
(p t^ert f<?/f, t<? /e<;m to re-

Mpozz jlzpze cẑ er ; %w z/* zfzer̂  zzoz 4#<?z%?fr ^ ^ ^  ẑ-
^  to wove <M <t Pt/0Mt- ? f ,  w&ow Z rep/y , T^t

I r i 3  z^ ê
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^f^t/Z ^77<Zproj^7777dZRoo[/o77y, /ortho
7774̂ 777̂  (?7ft whether they horo^ZZy/o, or/7o;tho 7f77̂ Zort̂ ^o/77g %/M% 

(?f irh/fh M 77otthor oo77h/Zf77t ty/th ;;;y ZejA^ro, 77or thoZr 
A*; Mĉ  ccĉ /r̂  ^7fty, who/7/ i rtoyyro to 777̂ tr77Ct 777 the 77000̂  jyy 777̂ 7tterj TTtore ot7- 
f4nA?,f*«/;<?v;r- reSZy 0077^770777(7 tOtheZr F7Ẑ 7̂t7077 . 477<ZtOthe hoTtoAtofFhe HoZy
y?4^f7M ^ //^ 4-
/tM f^t/?, v̂ / From which (that wc may come nearer to our particular cafe) 

^  neceAarily followeth, that the Holy GhoA not having intend- 
r ^ ^ , ^ / r ^  .edtoteachuS) whether Heaven moveth or AandethAill? nor 

d- /^ -  ^  Figure be in Form of a Sphere,or of a Difcus , or di-
Aenaed 7777/̂ 7777777 : Nor whether the Earth be contained m the 

r^ rc y ^ r ,^ -  Ccntrcofit, oronone Ade; he hath much leAhad an intention 
fa i lu r e  us of other ConciuAons of the fame kindc^ and in fuch 
a manner, cpnne&ed to the A already named , that without the

° " c  or the other
part ; which are,The determining of the Motion and ReA of the 

Earch, and o f  the Sun. And if the fame Holy Spirit hath 
purpofely pretermited to teachustho(cPropoAtions,as nothing 

t r̂nM- concerning his intention, that is, our (alvation ; how can it be af- 
Armed, that the holding o f one part rather than the other, Aiould 
be fo neccdary, as that it is &  FZ&, and the other erronious ? 
Can an Opinion be Heretical , and yet nothing concerning the 
falvation o f fouls ? Or can it be (aid that the Holy GhoA purpo- 

"CaTd.Batonius. fsd not to teach us a thing that concerned our (alvation ? I might 
Fpirtf" here infer t tHe Opinion o f an EccleAaAical  ̂Perfon, railed to the

degree of E;%7;7e;7t7jF "i3? to wit, Th^tthe 7777077/7077 ^  thê HoZy 
^ to te^oh t^hon? n?e/h^ZZgo to He<7<ye/7,4%fZ 7tot how Hô t-

4#MW, T7077g 00th.
^rdi^afpar^ But let us return to conAder how much nccedary DemonAra- 

tions?and (enAble Experiments ought to be eAecmed in Natural 
Conc!uAons?and o f what Authority Holy and Learned Divines 

. have accounted them,from whom amongA an hundred other atte-
Rations? ŷe have thefe that follow :(  e J  ZFe 7̂̂ 0 0%re/itZZy 

eh beerZ^/ ^Ztogef/jer ^oZ^z/th^^Z/Ttg. the DoSr777e o/M o(es, to
^ ^ ^^oh or/pe^^ 77y thZ77g ^r/Tt^tt^eZ^^tZ . f 07̂ 7tZe77tZy whZrh
0077t r ^ 7iSeththe 777̂ 777//̂  Exper7777e77tJ j77^Re /̂b77j- FhZZoZo- 
phy, ^  other ôZeTfreJ*. For ^we ^ZZTrĵ th Zy 77greê hZe to Tr#f%? 

^  theTr77tho/'HoZyZFrZto^7777othe oo/ttr^ry to the ôZtaZ He /̂o77i
ExpfrrMMtF c /

prr/wrr:FM DryrfpÂ r̂̂ w. cŵr
fp;%rr#<if, F4fr4r*M t7* PpZ?7̂ 4-

Pci er. m G°n. circaPrincipijm.

. AndinSf. we read: ( / )
.̂ 7, ^e^M thorZtyo^^oretZZFrtt,^t77̂ oZo4 r J 77dZ 77t j77̂ Z  R^̂ /oTt,

L*ff;r<*?wM Z?0 zA^tdoih/o, LyyoiyjTtotw^t Z?o M/toZort̂ iey ; For Z?0
4%;pr*-

^ 4 t77̂Z



Trzzt^,/?(?/ ;%?f ^crzp/zzr  ̂ xy
yczzrf hẑ  C(?wprc^^(?^ ẑzt r ^ f r  /ẑ y (ZM̂zz; zzi?r zŷ zzzt xy zzz zt, ẑzzt 

^ ^ / ^ z 7z/z^g zf zzẑ zzzzẑ //*, ^ej^zzzcy^^^zz/zt.
This granted, and it being true, (as hath been (aid) that two 

Truths cannot be contrary to each other, it is the ofRce^of a 
Judicious ExpoRtor to Rudy to Hnde the true Sonfes o f Sacred 
Texts, which undoubtedly (hal! accord with thofe Natural Con- 
cluRons, o f which manifcR Senfe and NeceRary DemonRrations 
had before made us fure and certain. Yea, in rcgaM ^hat/the 
Scriptures (as hath been faid^ for theReafbns alRdged, admit bf 
many places ExpbRtions far Rom the Senfe b f ^hc Words ; and 
moreover, we not being able tp afHrm, that all Interpreters 
fpeak by Divine Inspiration; For ( i f  it wCrefo) then there 
would be no difference between diem about the ^enfes o f the 
fame places; 1 Riould think that it would be an a6t o f great pru
dence to make it unlawful for any one to ufurp Texts o f Scri
pture, and as it were to force them to maintain this or that? Natu- 
rail ConcluRon for truth, o f which Sence, & DemonRrative,and 
ncceRary Reafons may one time or other aRure us the contrary. 
For who will preferibe bounds to the Wits o f men ? Who 'will 
aRert that all thatisfenRbleand kdowable in the World Is al* 
ready difeovered and known ? Will not th$y that in othekppi^ts 
difagrec with us, confefsthis (and it is a great truth) that E& 

Jz/zt zzzzzzzwzz pzzrj* ĉ zrzzzzz %%<e/g7;(7r47M̂ f ? Thfat thofe 
Truths which we know, are very few, in companion of thpfb 
which we know not? Nay more, if  we have it from the'Mouth 
of the Holy GhoR, that Dfzar fr%dzf/zf Mzzzẑ zzzzz z///pzz/̂ /ẑ zzr 
 ̂wzzzz, zzt n## zzfT/ezzzzzt ^̂zzzz(z ẑpzxr, ẑẑ zd (Zpfr%;%F D^#y 

zzzz/R ẑzẑ ẑ z .* One ought not, as I conceive, to Rop the way 
to Ree Philofophating, touching the things of*the World, and o f  
Nature, as if thatthey were already certainly found, and all ma- 
nifeR: nor ought it to be counted raRmcfs, if one do not Rt 
down fath Red with the opinions now become as it were com
mune ; nor ought any perfbns to be difpleafed, if others donot^ 
hold, in natural Difputes to that opinion which beR pleafeth
them ; and efpecially touching Problems that have, for thoufand^
of years,been controverted amongR the grcateR Philofophers,as is 
the Stability o f the Sun, and Mobility o f the Earth, an opinion 
heldbyl^fhFgprdy, and by his whole Se&; by 
tzczxr, whowas o f the fame optninion ; by theMaRer
of and by himlelf, as y4rz/?<z;/f relateth, and o f
which f/zztzzrch writeth in the life o f  Nzzwzz, that the faid 
when he was grown old, (aid, It is a moR abfurd thing' to think 
otherwiR : The fame was believed by ^ rz^ zzrt^  as
wehaveitinyfrchzzzzirde^; and probably by

(elf ?

/ ^ P H I L O S O P H I C A L  C O N T R O V E R S I E S . '
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felf i by M(ff4?thcPhHo(bpher, upon the teAimony of *SrA*fr<?, 
andby many others. And this opinion hath, Anally, been am
plified, and with many Obfervations and DcmonRrations con
firmed by And Je/7er^, a moA eminent
Philofopher , in his Book De advertizeth us that we
ought, with great diligence, feck for an aflured knowledge, 
whether it be Heaven, or the Earth, in which the Diurnal Con- 
vcrCon refides.

And for this caufe, it would probably be prudent and profi
table counfel, if  befides the Articles which concern our Salvati
on, and theeAabliAiment o f our Faith (againA the liability of 
which there is no fear that any valid and folid DoRrinc can e- 
ver rile up) men yvould not aggregate and heap up more, with
out necellity : And if it be fo, it would certainly be a prepoAc- 
rous thing to introduce fuch Articles at the rcqueA o f perlons 
who, befides that we know not that they (peak by infpiration 
o f Divine Grace, we plainly fee that there might be wiflied in 
them the undemanding which would be neceflary ArA to enable 
them to comprehend, and then to difculs the Demon Ararions 
wherewith the fubtiler Sciences proceed in confirming Amh like 
ConcluAons. Nay, more I (hould fay, (were it lawful to Ipcak 
my judgment freely on this Arguincnt) that it would haply 
more fuit with the Dfcpruw. and MajeAy of.thofe Sacred Vo
lumes, if care were taken that every (hallow and vulgar Writer 
mighc not authorize his Books (which are not feldome grounded 
upon foo!i(h fancies) by inArrting into them Places of Holy Scri
pture? interpreted, or rather diAorted toScnfes as remote from 
the right meaning of the (aid Scripture, as. they are neer ro deri- 
riflon, who not without oAentation Aourifb out their Writings 
therewith. Examples o f fuch like abufes there might many be 
produced, but lor this time I will confine my felf to two, not 
much befides thefe matters o f One o f which, is that
o f thofc Pamphlets which W e r e  publifhcd againA the Mfd/ff**# 
Planets, o f which I had the fortune to make the difeovery ; a- 
gainA the exiAencc o f which there were brought many places of 
Sacred Sctipturc : Now^ that all the World ieeth them to be 
Planets, 1 would gladly hear with what new interpretations 
thofc very AntagoniAs do expound the Scripture,and excufe their . 
own Ampiicity. The other example is o f him who but very 
lately hath Printed againA and that
the Moon doth not receive its light from the Sun, but is o f its own 
nature rcfplcndent: which imagination he in the cloleconfirm- 
eth, or, to fay better, periwadeth himfelf that he conArmcthby 
Amdry Texts o f  Scripcure, which he thinks cannot be reconciled 
upleGc his opinion fhould be true and neceAary. NevertheleAe,

c/*ScR!PTURE,
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the Moon of it felf is Tencbrofe, and yet it is no leRe lucid than 
the Splendor of the Sun.

Hence it ismanifeR, that thefe kinde of Authors,in regard they 
did not dive into the true Sence o f the Scriptures,would (in cafe 
their authority were of any great moment) haveimpofed a nccef- 
Hty upon others to believe fuchConclufions for true as were re
pugnant to manifeR Reafon, and to Senfe. Which abufe Pezz^
ẑ̂ ert jt , that it do not gain Countenance and Authority ; for if it 

thould, it would in a (hort time be neceRary to protcribe and in
hibit all the Contemplative Sciences. For being that by nature 
the number ̂ ffuch a? are very unapt to underRand perfe&ly 
both the Sacred Scriptures, and the other Sciences is much great- 
erthanthat oftheski]fnll and intelligent ;thofe. o f the RrR fort 
Rtperficially running over the Scriptures,would arrogate to them- 
felvesan Authority ofdecrecing upon all the QueRions in N a
ture, by vertue o f fome Word by them mifunderRood , and pro
duced by the Sacred Pen-men to another purpofe ? Nor would 
the fmall number o f the Intelligent be able toreprefs the furious 
Torrent of thofe men, who would Rnde fo many the more fol
lowers, in that the gaining the reputation of Wife men without 
pains or Study, is far more grateful to humane Nature, than the, 
confuming our felves with reRlefs.contemplations about the moR * 
painfull Arts. Therefore we ought to return infinite thanks to 
Almighty God, who o f his Goodnefsfreethus&om this fear, in 
that he depriveth fuch kinde o f perfons o f all Authority and, re- 
pofeththeConfulting, Refolving, and Decreeing upon, fo im
portant Determinations in the extraordinary Wifdom and Can
dor of moR Sacred Fathers; and in the Supream Authority o f 
thofe, who being guided by his*Holy Spirit, cannot but determin 
Holily : So ordering things, that o f the levity o f thofe other men, . 
there is no account made. This kinde of men arc thofe, as f be
lieve, againR whom, not without Reafon, Grave, and Holy Wri
ters do fo much inveigh ; and of whom in particular S. Hzen?/* . ^
writeth : ( g )  Tĥ y (Scilicet the ^ ere^  Serzptzzre ) the t /̂^zzzg
^  BP##?4#,the ^etz/zg z/zjzz, the tj/J^ztz^e ^ephz^er, ê/ztzzre 
zzpezz,/̂ eer̂ zte, tê zrh, J77  ̂th jt  he^ere they ĥ zve /eizrzzz zt. O/herr 
ZTẐ Meeefhy Frz^e, t/zwTzgzTzteh^rf^r^r^Phz^ph^zte T̂zzezzgyi p6,y7*
F̂ewezz , tezzehzzzg the He/y Serzptzzrer. Otherr ?(0h yhgzzze- 

/M/ / J  Lejrzz t?/' M^zze# ^h^zt they tê teh te Mezz; , ztr zjf tĥ y ^wz^w^
Tyerezzethzzzg,/7Z zzrert ẑzz yjrz/ztye^zper^r, f  zzẑ zy / j y ^  
tfezzre, expezzzẑ  te ether r M?h4f they Mzẑ er^̂ zẑ  zzet the777/e/^cA I  
/<pr̂ ê zr te ype^z^^th ^  zzzy ezpzz Fre ê̂ zeTZ, n?h^, z/'^/ter Hzt- zrwzt̂ zzz, "";r 
^zjtze Lê rzzzTZg they eĥ zzzre t(? ẑtt̂ z/z te the f fe/y 3*%rzptKre.f,  ̂^
tzr^/e the ê zry e/'the peep^ zyzth 4^e8e;f<MMf ̂ tzzofze  ̂expre^r^^^ ^v^A4.zw. 
they <ẑ ?rBi thzzt ẑB they /izy,zy te he ezztert̂ zTtê  ^  the L<np

vtrw
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d* w ĉ rwm 4 Mf/#Mj?C<?p(Mgfo/c4 f 8 i/jf f g M ^ f  ^
^<r^n<!^w  ' ^ 7 /wcŵ rMPW Z^wOM/c j- (<? S?M/g : ^

K̂ crc f/je'gfHM 7̂7<;, c*M̂  ccrr^p( ?v^  /g JtrM-
^""" 4%M, feMcê . a ^  ffr<r^ Scripfarf fg i/:dr gWM %wpn^r gMf̂
.pw. ccM(rgffn3 c^owM^wr. n  ^

I will not rank among thefefame fect)^r,,^Vrit;ers any T ^c- 
," ^  ! whom! repute to be men o f profound learning, and fo-

r̂a/jrM MMr4( ber Manners, and therefore hold them in great ^ftecm and vene- 
Mww, <$- ^r- ration : Y^t I cannot deny but t that t ĥ tV? a certain,(crnple in 
gHMmycrt</;w<</- my unnu.,anucontcqucntiy am dcitrous'yo [save it!removed^ 
r̂/M ; whUA I hear that they pretend to a power,of containing others

Authohty o f the Scriptures to foliow that opioiop in Natn< 
wc /r/ro ^4^- ra! DilpO cations, whAh they think moA agtceth. with .the.Texts 

o fth a< t Holding withaH, that they are. not bound tq.aniwe^ 
^  theReaAn^and Experiments on the contrary : In Rxpbcati^u 

y^w/imw ̂  and ^onbtmat!on o f  which their judgm ent they fay, That T%f-
a/eg f^ b e^  the Qcieen or all the Science^, ,0)e ought not iipou 
any^^^oU^t to Aoop to accomodate her.felf to the PofAions of 
thcreA^Afs worthy,! and inArior to hdr.: Rut that^they ought 
tordAfthetnAlveytoher (as to theirtSupt^am Epipprefs) and 
changefend a!tef their Condunons , accprd in g^^rs/sg /rg { 
StatUttf^andDecre^sJq And-they} further add  ̂ That if  in th^ 

fon^Ela. ^  inferior &cieticc there fhould.be any Condubon certain by ver- 
p^/. 103..  ̂ tueofDdMonArationd.orCxperihcent8, to which there, is foupp 

in Scripture another Qondubon repugnant; the very^Profedors 
of that Science ought o f them Alves to refolvc their DemonArati- 
ons, khd diAover the falacies o f their own Experiments, without 
repairing ^  Theologers and Textuaries,, it not fuiting (as hath 
bden Aid) with the dignity o f A to. Aoop to the inveAiga-

* non ofthd falacies o f  the inferior Sciences :.But it AfHceth her, 
to detehnihe the truth o f the Conclubon With her abAlute Au
thority^ ^nd by her infallibility. And then the Natural Conelu- 

- Hon  ̂idw hichtheyiaythatw eoughtto bideby the;neer Au- 
? thority o f the Scripture, without gloMing , or expounding it to 

denies diHereUt Aom the Words, they amrm to be .Thole of 
which the Scripture fpeakethalwaies in the fame manner; and 
the Holy Fathers all receive, and , expound to the fame 

<t< Sen A. '"   ̂ .
* Now as to the A Determinations, I have had occadon to conC-

der Arne particulars (which I will purpoA) for that I was made 
cautious thercof/bythoA who underAand more than I in theA; 
bubneAe^ and to whoA judgements I alwaies Abmit my A!A 
And firA I could fay, that there might pobibly a certain kinde of 
equivocation interpoA, in that they do not diAinguifh .the prehe- 
minences whereby Sacred A meriteth the Title o f Queen.
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1̂ For it might be called lo, either becaulc that that which is taught 
by all the other Sciences,is found to be comprized and demonAra- 
ted in it,but with more excellent means, and with more iublime 
Lcarning;in like manner, as for example^Thc Rules o f meafuring 
of Land,& of Accountantlhip are much more excellently contain
ed in the Arithmatick and Geometry of Enf//;/,than in the PraRi- 
Icsof Surveyours and Accomptants:Or becaule the SubjeR about 
which 7 bf<?/pgze isconverfant, excellcth in Dignity all the other 
SubjeRs, that are the Matters o f  other Sciences: As alfo becaule 
ksDocumcnts arc divulged by nob!er waies. That the Title 
and Authority of Queen bclongeth to in the RrA
Sente, I think that no Theologers will afHrm , that have but any 
in-Ught into the oth^r Sciences; o f which there are none (*as I be
lieve) that will fay that Geometry, Agronomy MuHck, and Me
dicine are much more excellently and exaRly contained in the 
Sacred Volumes, than in the Book? o f in in

and in Therefore it is probable that the Regal
Prehemincnce is given her upon the fecond account, namely, By 
redfon o f the SubjeR, and the admirable communicating o f the 
Divine Revelations in thole CodcluHons which by other means 
could not be conceived by men, and which chiefly concern the 
acquiR o f eternal Beatitude. * Now if T&p/pgyf^being convex 
{^nt about the loiticR Divine Cohtemplatibn, and reliding for 
Dignity in the Regal Throne of the Sciences, (whereby Ihe be- 
comcth of liigheA Authority) delcendeth not to the more mean 
and humble Speculations oi the inferior Sciences; Nay; (as hath 

„ been declared above) hath no regard to them, as not concerning 
Beatitude ; the Profclibrs thereof ought not to arrogate to them* 
leives the Authority to dctcrtniii o f Controverliesin thole Pro- 
fedions which have been neither praRiled nor Audiedbythem. 
F orth isw ouldbeasifanA blo luce Prince, knowing that he 
might fieely command, and caulehimlelf to be obeyed, fhould 
(being neither Phidrian nor ArchiteR) undertake to adminiAer 
Medicines, and crcR Buildings after his own falhion, to the great 
endangering a f  the lives o f the poor Patients, and to the manifeA 

i deAruRion of the Edifices
Again, to command the very ProfeGors o f  that

they of rhemfelves lec to the confuting o f their own Oblerva- 
tions and DemonArations, as thole that can be no other but 
Falacies and Sophifmes, is to gnjoyn a thing beyond all polHbi- 
lity of doing : For it is not oncly to command them that they do 
not lee 'thatwhich they fee, and that they do not underAand 
that which they underAand ; but that infeeking, they Unde the 
contrary o f that which they happen to meet with. Therefore be
fore that this ts to be done, it would beneceAary that they were

K k k (hewed
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ihewed the way how to make the Powers o f the Soul to command 
jone another, and the inferior the Superior ; fo that the imaginati
on and will mighty and fhould behcve contrary to what the intel- 
leR underAands: I Am mean in Proportions purely Natura!,and 
which are not and not in the Supernatural, which are

I would entreat thefe W iA and Prudent Fathers, that they 
would withal diligence confider the difference that is between 
Opinableand DemonArativcDoRrines: To the end, that well 
Weighing in their minds with what force Neceflary Illations ob
lige , they might the better afeertain thcmfclvcs, that it is not in 
the Power o f the ProfcAorsof DemonArative Sciences to change 
their Opinions at pleafure, and apply themfelves one while to 

 ̂ one fide, and another while to another ; and that there is a great
difference between commanding a Methametitian or a Philofo- 
pher, and the difpofing o f a Lawyer or a Merchant; and that the 
dcmonArated Concluiions touching the things of Nature and of 
the Heavens cannot be changed with the lame facility, as the 
Opinions are touching what is lawful or not in a ContraR, Bar* 
gain, or Bill o f Exchange, th is  difference was well underAood 
by the Learned and Holy Fathers, as their having been at great 
pains .tp confute many Arguments, or to fay better, many Phi- 

 ̂ (f) IofbphicalFallacies,doth prove unto us - and as may exprefly he
^  ^  read in fome o f them, and particularly we have in S.
yip;;**;; the following ;words : (" g )  ^  to /or ^

^OWOÂ r̂ roof to^oh^g N%tKr<?/
^ r  .* %#y ^ : r

^  ^  J5oo4  ̂ M tpHtrgry to tA?o flo(y ocr^pt^roy, ?y/t/707ft F%̂y
ro/?o/M & /tto^o^?o/f/^//o ;^^ ^ooorof^oto o;/ro^//^y

/*MFMF4w,f4FMr4- W tA;o /jw o  4ppf%r: /ot ^ / o  t%7f r  ̂ t̂t? o/ o^r

^4  ^Kdt^er/irofMffd H7z^  t^oLo^M ^ty o/' fM(/op%y,
cr^4ww,F^/^- /c^ ro ^ ^ y ^ c /i7p o r^ /t /o ^ ^ 4 Co^toy/o/t RoBgto/%.
^  From which words, I conceive that I may colleR this Do-
ww,̂ F4w Rrine, namely, That in the Books o f the Wife o f this World, 

there are contained fome Natural truths that are folidly demon- 
D ^ F F ,^ ,, Arated, and others again that are barely taught; and that as to 

drA fort, ^  the OAicc o f wiA Divines to (hew that they 
F4,nfF,t'<c, are not contrary to the Sacred Scriptures ; As to the rcA, taught,

but not ncccflarilydemonArated, if they (hall contain anything
contrary to the Sacked Leaves, it ought to be held undoubtedly 

y&*w/4f4 and Aich it o^ght by all poflible waies to be demon**
**HV4FH%r+ S . -
Gen.adLitttnn!. * *  therefore Natural CopciuConsventabiy demonArated, are 
RF..Cp.,y. j not
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not to be poRpofcd to the Places o f  Scripture, but that it ought 
to be (hewn how thole Places do nPt interfer with .the laid Con- 
clufions; theh its ncceRary before a PhyRcal^PropoRtion be 
condemned, to (hew that it is not neceffarily den^oqRrated 
this is to be done not by them who hold it; to be true,but by thofe 
who judge it to be falte;, And this feemeth vĵ ry reasonable, 
and agreeable to Nature; that is today, that, they may much 
more eafily find the fallacies in a Difcourfe, who,believe it to be 
falfe, than thofe who account it true and concludent. Nay, in 
this particular it will come:to paRe, that the followers o f this o- 
pinion, the more that they (hall turnover Books, exatnine^the 
Arguments, repeat the Obiervations, and compare the JExperi* 
ments, the more (hall they be confirmed in this belief. And your 
Highnefs knowtth what liappened tolthc late MatJbematick,,pro- 
fcRor in the Univerfity of Who betook himfeif in his old 
age to look into the DoRrjneof C(?per^i^, with hope that he 
might be able (olidly to confute it (for that he held it (o far to 
be falfe, as that he had never Rudied ir) but it was his fortune, 
that as (oon ashe had underRood the grounds, proceedings, and 
demonRrations o f Cpjyfr/nfMF, he found himfelf to.be pcrRvaded, 
and o f an oppofer became his^moR confident. Defender. I 
might alfo nominate othcr^ Mathematicians, who being mpved * p. Chvius the 
by my laA Difcoveries, haveconfeRed it necefsary to chapge^the Jĉ ice. 
formerly received ConRitution of the World, it not being.^ble 
by any means.to fubfiR any longer J  ^

If tor the banifhing this, Opinion and HypotheRs out o f the 
Worlds it were enough tp Aopfthe mouth o f one alone , as it 
may be they perfwade themfelves 'who mcafuring others judge
ments by their own, think it impoflible that thisDo&rine (hould 
be able to luMR and findc any followers, this would be very ea- 
Rc to be done, but the buiineA Randeth otherwife : For to 
execute fuch a determination, it would be neceRary to prohibite 
not oncly the Book of C<?]>fr;Rf7;y, and the Writings o f the o- 
ther Authors that follow the fame opinion, but to intcrdiA the 
whole Science o f  ̂ and which is more, to forbid men
lookingtowards Heaven, that fo they might not fee and

at one time neer to the Earth, and at another farther off  ̂
with fuch a difference that the latter is found to be fourty times, 
and the former fixty times bigger in furface at one time than at 
another; and to the end $ that the fame might not be
difcovered to be one while round, and another while forked, with 
moR fubtil hom es; and many other fenRble Observations which 
can never by any means be reconciled to the PfpfpMMic^SyReme, 
but are unanRverable Arguments for the C<?pcr*MC4%.

But the prohibiting of hi$ Book, now that by many
K k k  2 new
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newOb(ervations, and by the application of many of the Lear
ned to the reading o f him, his Hypothecs and Do&rine doth 
every day appear to be more true) having admitted and tolerated 
it for fomany years, whilAhe was !eAe followed, Audied, and 

.con&med , would ieem, in my judgment, an affront to Truth, 
and a (eekingthcmoretooblcure and (upprede her, the more 
(he fheweth her (elf clear and per(picuous.

The abolifhing and cenfuring, not o f the whole Book, but 
onely A) much o f it as concerns this particular opinion of the 
Earthy would, if I miAake not, be a greater detriment
to (ouls, it being an occadon of great (candal, to (ee a PoRtion 
proved, and to fee it afterwards made an HcreAc to believe it.

The prohibiting of the whole Science, what other would it 
be but an open contempt of an hundred Texts o f the Holy Scri
ptures, which tea^h us, That the Glory, and the GreameAecf 
Almighty Cod isadmirablydifcerned in all his Works, and di
vinely read in the Open Book o f Heaven? Nor let any one 
think that the Le^iureof the lofty conceits that are written in 
thole Leaves Rni(h in only beholding the Splendour o f the Sun, 
and of the Stars? and their filing and letting, (which is the term 
to which the eyes o f  bruits and o f  the vulgar reach) but there 
are couched in them my Aeries lo profound, and conceipts (o(ub- 
lime, that the vigils, labours, and Audies o f  an hundred and an 
hundred acute Wits, have not yet been able thorowly to dive 
into them after the continual difquiRtion o f lome thoufands of 
years. But let the Unlearned believe, that like as that which 
their eyes dKcern in beholding the a(pe& o f a humane body, is 
vel*y little in companion o f the Aupendious ArtiSces, which an 
ex^uilite and curious AnatomiA or Philolopher hndsin thefamc 
vyheRbeis&archingforthe u leo f lo many Mufcles, Tendons, 
Nerves, and Bones; and examining the OfHces o f the Heart, 
and o f the other principal Members, feeking the (eat o f the vi
tal Faculties, noting and oblcrving the admirable Rru&ures of 
th^fnArumentsof theSen(cs, and, without ever making an end 
o f  latisfying his curioRty and wonder, contemplating the Re
ceptacles o f  the Imagination, o f the Memory, and o f the Un- 
derAandirlg ; So that which rcprelcnts it (elf to the meer Rght, 
is as nothing in compari(on and proportion to the Arange Won
ders, that by help o f  long and accurate Obfervations the Wit 
o f Learned Men di(covereth in Heaven. And this is the (ub- 
Aance ofwhac I hadtoconAdcr touching this particular.

lathe next place, as to tho(e that adde, That tho(c Natural 
PropdRtions o f which the Scripture Ail! (peaks in one conAant 
tenour, and which the Fathers all unanimoudy receive in the 
famefeRfe, ought to be accepted according to the naked and

literal
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literal (en(e o f the Words, without glodes and interpretations; 
and received and held for moA certain and true ; and that con- 
Aquently the Mobility o f the Sun, and Stability o f the Earth, 
as being fuch, are to be held for true, and the contrary
opinion to be deemed Heretical .* f (hall propole to confidera- 
tion, in the HrA place. That o f Natural Proportions, fome there 
are, o f which all humane Science and Difcourfe can furnifh us 
only with fome plaufible opinion, and probable conje&ure ra
ther than with any certain and damonArative knowledge; as for 
example^ whether the Stars be animated : Others there are, o f
which we have, or may confidently believe that we may have,

! by Experiments, long Observations, and NeceAary DemonAra- 
! tions an undubitable aGurance ; as for inAance, whether the 

Earth and Heavens move, or n o t; whether the Heavens are 
Spherical, or otherwife. As to the utA fort, I doubt not in the 
leaA, that i f  humane Ratiocinations cannot reach them, and 
that consequently there is no Science to be had o f  them, but on
ly an Opinion or Belief^ we ought fully and abfolutely to com
ply with the meer Verbal Senfe o f  the Scripture: But as to the 
other Portions, Ifhould think (as hath been faid above) That 
We are 6rA to afeertain our (elves o f  the fa& it felf  ̂ which will 
a(HA us in finding out the true (enfes o f the Scriptures; which 
(hall moA certainly be found to accord with the fad  demonAra- 
ted, for two truths can never contradiA each other. And 
this f take to be a Do&rine orthodox and undoubted, for that 1 
Sndeit written in Saint who (peaking to our point
of the Figure of Heaven, and what it'is to be believed to be, in 
regard that which AAronomers afHrm concerning it feemeth to 
be, contrary to the Scripture, * (they holding it to be rotund, 

t and the Scripture calling it as it were a *  Curtain, determi- * a'Sklnla 
[ ncth that we are not at all to regard that the Scripture contra- Origins!, but 
j dids AAronomers; but to believe its Authority, i f  chat which *
f they fay (hallbefalfe, and founded ̂ only on the con)e&utes o f 

humane infirmity : but if  that which which they afHrm be pro
ved by indubitable Reafons, this Holy Father doth not fay, 
that the AAronomers are to be enjoyned, that they thcmfclves 
reviving and renouncing their DemonArations do declare their 
Condufion to be RHe , but faith , that it ought to be de- 
monArated, That what is faid in Scripture o f a Curtain is not 
contrary to their true DemonArations. Thefe are his words: fh) ^  ^  ^
(h) But /in#? ; H w  doth h t h e ^
Bih/er, Who Aretchethout the Heaven as a Curtain, w<t^eth
""t the/e n?he the He<t-ye/rr ta he tw ^gwre O j f g L  ^
<ŷ here ? Let Ft he th<tt he whteh the, d t̂rMte .* f  cr
th jttr  trw thw htehyj^e^e hy DFvhte ^Mthertt^, father th^tt QuiweaditC^l

eh.t <KMtpeHw<!
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/^n?hzc^prjcf^yr(?;zz Hzz/zzJzzejIzẑ rzzzzZy.

f^?y y%w;/;% ^  p r^ ^  ;%^r fc^tz^z .^y^izc^ Expf rzzzzf zzfjr
^  Mtm v^w ^pzrty zt̂ MZ c/' %%(%^ zZ ^  ^  ^  prJ<z/ê ,,Z%MZ ^^h ẑZ ^ ŷ zzz/zzz 

%K̂  SrrzZ?Zzzre ĉ zzrer̂ zzzi?  ̂ C%rZ%z/̂  /  z/az/z zzz zẑz <z"&z/l? ^J/c/z v̂fc?Ŵ , , * ^/r p r^ *  ̂  ̂  ̂ '
pcz#ŵ 4Ŵ//(#̂ , f%7f/r?7/4# ^ ^ K f ^ ( 77?Jj. ' . !#L* ,̂ *
9*^. ^ """" He prpceedcth afterwards to admonilhJ us that wq ought to be
&rj?%rT!/A^ ^  leAcarcfulandobArvantin^econcihn^aText o f Scripture 
m/i%w z//#^- with a.demonArated Natural PropoAtionJJ* tlian \Vth another 

Text Scripture which Ihould'lound to a contrary Senfe! * Nay 
methinks that the circumlpe&iorfof this §amt is worthy to be ad- 
mired and imitated, who even in oblcurc ConcluHons  ̂ ando^ 

J  which we may aRure our felves that we can], have no knowledge
Raw, v*r* ^  pr Sciencc by humane demonAratron, is very relerved in 'deter  ̂

mining wjiat is to be believed ^as we lee by that which he wri- 
teth in the end o f his (ccond &ook,^e Gf/ze/z.^d Lzzẑ rJzzz J  Ipeak- 

0 ) /H ing,whether the Stars are to be believed animate : (* z ) ' 7fAzr%
f^'/y

^ezjyzz^^zzztzzzr^z'A ^fr^fej^^^^zzzl/zzzg Ẑze ycr^pz^y^ 
^ c z  B?zZ%7zzz^zr^ pê fzzẑ zzz p / ^ y  Mp<z# n?h/ch zz ?yz// 

%fp̂ f#zzZZ$^%4 deZer̂ zzzẑ zzzy Ẑ zzjzg jpr ffrẐ zxz, j?fZ^ ẑz-

^z/(7^^/.p^zzzz,/c^ p^rh^pz <z"z/e rc^eS Z^Z OMZzz/* r^p^Sz^z 
*/;%K̂ ,f4MfMfrc- ^Mrprr^Mr, vzz^zchh^re^terTrzzzh zzzjydz/c^z^er , Z(? %e i#3M

Z(z4 ^  ̂^^creJ^z/zz/zz^y (zf the OM ẑz^Ne-z/ /̂ Te-̂
ŷ wp̂ rwĉ r̂ NC- yt̂ WeZZt.̂  f,- ' -
*; * gy  ^his and other places (if I deceive not my le li) tbe intent

o f the Ho]y; fathers appeareth to be, That in Natural queRions, 
and which are not ^ F z ^ ,  it is ArA to be conAdered , whether 
they be indubitably dcmonArated, or by lenAble Experiments 

^  known ,; or whether luch a knowledge and demonAration is to be
had ;\vhich having pbt^ined,andit being the gift o f G od, it 
ought to be^applyed to And out the true Sences o f the Sacred Pa- 

F  ^  thole,places^ which in appearance might feem to fpeak to
M.rt** r̂- a contrary pieanmg : Which will unqueAionably be pierced into 

D A ^ ^  Pfudent Divines, together with the occaHons that moved the
CenJ ĵ Z ^4- Holy GhoA, (for our exercile, or for fame other rcafbn to me un- 
^w ,!ib.:.^^. known) to veil it lelffometimcs under words o f different Agni- 

Scations.
As to the other point, O f our regarding the Primary Scope of 

r * thole Sacred Volumes,! cannot think that their having Ipoken
alwaiesinthelametcnour , doth any thing at all diAurb this 
Rule, jpj^ hath been the Scope o f the Scripture by way of 

-^padetcention to th& capacity o f the Vulgar at any tim e; toex- 
* * * preA
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prefsa Propofitionin words, that bear a Ante different from the 

 ̂ Eflcnceof the faid Propofition s why might it not have obferved 
the fame, and for the fame refpeft, as often as it had occafion to 
(peak of the fame thing? N a y l  conceive , that to have done 
otherwife, would but have encreafed the confufion , and dimi- 
nifhed the credit that thefe Sacred Records ought to have a- 
mongA the Common People.

Again, that touching the Reft and Motion o f the 5 un and 
I Earth, it was neceffary, for accommoda:ion. to Popular Capa

city, to affert that which the Littcraffcnfe of the Scripture im- 
porteth, experience plainly proveth: For that even to our dayes 
people far lets rude, do continue in the fame Opinion upon R ea
sons, that if they were well weighed and examined , would be 
found to be extream trivial, and upen Experiments , either whol
ly falfe, or altogether befides the purpofe. Nor is it worth 
while to go about to remove them from it, they being incapable 
of the contrary Reafons that depend upon too exquifite Obfer- 
Vations, andtoofubtilDemonArations, grounded upon AbAra- 
Aions, which, for the comprehending of them, require too Arong 
an Imagination. Whereupon , although that the Stability o f 
Heaveu, and Motion of the Earth fhould be more than certain 
and demonArated to the Wife $ yet neverthelefs it would be 
neceffary, for the confervation o f credit amongA the Vulgar, to 
affirm the contrary : For that of a thoufand ordinary men, that 
come to be queAioned concerning thefe particulars, its probab e 
that there will not be found fo much as one that will notan- 
fwer that he thinketh, and (o certainly he doth , that the Sun 

] movcth,and the Earth AandethAill. But yet none ought to 
take this common Popular Affent to be any Argument o f the 
truth of that which is affirmed : For if  we fhould examine 
thefe very men touching the grounds and motives by which they 
are induced to believe in ' that manner; and on the other fide 
fhould hear what Experiments and DemonArationslperfwade 
thofe few others to believe the contrary , we fhould Rnde thefe 
latter to be moved by moAfolid Reafons , and the former by 
fimple appearances, and vain and ridiculous occurrences. That 
therefore it was neceffary to aflign Motion to the Sun, and ReA 
to the earth, leAthe (hallow capacity o f the Vulgar fhould be 

I confounded, amufed^ and rendred obAinate and contumacious, 
in giving credit to the principal Articles, and which are abfolutc- 
l y & ^ & ,  it is fufHciently obvious. And if it was neceffary fo 
to do, it is not at all to be wondied at, that it was with extraor
dinary Wifdom (o done, in the Divine Scriptures.

But I will allcdge further, That not on e ly are fp e8 to  the 
Incapacity of the Vulgar, but the current Opinion o f  thofe times

made
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m^tdethc SacredWriters, in the points that were not ncceffary 
to falvation, to accommodate themielves more to the received 
ule, than to the true Effencc of things: O f which S. Hwc#;
treating, writeth: ( / ; )  y^jz/" 777<z/7y t/zz/zgy yp(7̂ p7z tzz
f%?6 H^(y Scrzptzzrej* jcct?rJz7ẑ  z<; ?b(? yzfd ĉwezzz ^  zh^e Zt/zẑ j* 
z?z whzch zhey zrer  ̂ ^zffe^, ẑzzz/ 77(71 jcr(7rt/z7z  ̂ Z0 7b%; n'hzrh 
trzzzh And elfewhere, the fame Saint: (/)  it z; c^-
yieweyior zAe f  c7Z-77Ze7Z ^  Jcrzpzzzre, Z(? Jf/zt'cr zhezr yzf̂ 7zzc77ZJ' nz 
zTẑ zzy t/M#g.r, (zrct7y^z7zg Z(7 ti?e c(7z;z77Z(77z rfeez <&<?;/ (7py/zz(7zz zh ẑ zf; /̂r 

/74f/<?y zhezzz. And  ̂S. IT?##;;# ŷ ẑzzzẑ  in upon thofc 
words, exZe7Ẑ zl ^̂ Mz/(?7zez?z /ziper c/jczzz/zzz, ^  jpp̂ zzz/zZ
T r̂r^zzz /iipt?r zzzhz/Mzzz: Noteth that the Scripture ca!!eth that 
(pace FdfM#;;; and Nz/zz/zz;;?, which imbraceth and invironcth the 
Earth, and which we know, not to be empty, bat filled with Air} 
Nevertheleffe, faith he, The Scripture to comply with the appre- 
henilon o f the Vulgar, who think that in that fame fpacc there 
is nothing, caileth it/^czzzz/Tz and Nẑ z/zzTzz. Here the words of 
S. TT?##;;#, 7̂ z?tM/ &  /zzpcrz^rz H^zzzz/p^r/c Ca?/z 77z/7z/ 7zo^^ jp- 
p^re^, zzẑ z yp^^zzz^z^erep/ezz?fw, ^o^T/zz/g^reji7(?z;zzZ7eyrepzzt^t
Hzrzyzz/̂  ; /(7̂ zzzZzzr̂ 7ZZ77Zj^czz7zJ;z77zcxz^z77Ẑ zz(777e77ZT/zf/ĝ z'Z77w /?p-
77zz7zzz77z,pr(7zzẐ  77Z(7J'z7zS(Zcr^ScrzpZzzr .̂. Now from this Place 
I think one may very Logically argue, That the Sacred Scripture 
for the fame refpedf had much more reafon to phrafe the Sun mo
veable, and the Earth immoveable. For if  wc fhould try the ca
pacity o f the Common People, we fhould find them much more 
unapttobepcrfw adedof the lability o f the Sun, and Motion 
o f  the Earth, than that the (pace that environeth it is full of Air- 
Thereforeif the facred Authors, in this point, w hich had not fo 
much difficulty to be beat into the capacity o f the Vulgar, have 
notwirhffandingforborn to attempt perfwading them unto ir, it 
muff needs feem very reasonable that in other Propofitionsmuch 
more abffrufe they have obferved the fame Rile. Nay Ĉ p̂ rzzzczzd* 
himfelf, knowing what power an antiquated cuffomc and way 
o f conceiving things become familiar to us from our infancy 
hath in our Fancy, that he might notincrcafcconfuhon and dif
ficulty in our apprchenflons, after he had RrA demonffrated, 
That the Motions w hich appear to us to belong to the Sun, or to 
the Firmament, arc really in the Earth ; in proceeding after
wards to reduce rhem into Tables, and to apply them to u(e, he 
caileth them the Motions of the Sun, and of the Heaven that is 
above the Planets ; exprefly terming them the Rifing and Ser- 
tingof the Sun and Stars; and mutations in the obliquity of 
the Zodiack, and variations in the points o f the Equinoxes, the 
Middle Motion, 7̂MZM4/z<z, f  r<^%p^rc/?.f o f the Sun; and fuch 
other things; which do in reality belong to the Earth : But be-

caufe



caufe being joyned to it, and consequently having a (hare in eve
ry of its motions,we cannot immediately difcern them in her, but 
are forced to refer them to the CeleRial Bodies in which they 
appear ; therefore we call them as if they were made there, where 
they feem to us to be made. Whence it is to be noted how net 
HeQary it is to accommodate our difcourfe to our old and accu* 
Homed manner o f under Handing.

That, in the next place, the common content ofFathcrs, in re
ceiving a Natural Proportion of Scripture, all in the fame fenfe 
ought to Authorize it fo far, as to make it become a matter o f  

' Faith to believe it to be * fo, f (hould think that it ought at moR 
to be underAood o f thofe Conclufions onely,which have beenby 
theiaidFathersdifcufled, and flfced with all poflible diligence, 
and debated on the one fide, and on the other, and all things in 
the end concurring to difprove the one, and prove the other. But 
the Mobility o f the Earth, and Stability o f the Sun, are not o f  
this kinde ; For, that the laid Opinion was in thofe times total
ly buried,and never brought amongA the QueRions o f the Schools, 
and not considered,much lefs followed by any one:So that it is to 
be believed that it never fo much as entered into the thought o f  
the Fathers to difpute it,the Places o f Scripture,their own Opinion, 
and the aflent of men having all concurred in the fame judgement, 
without the contradi&ion of any one, fo far as we can 6nde.

Befides, it is not enough to fay that the Fathers all admit the 
liability o f the Earth, &c. Therefore to believe it is a matter o f 
Faith : But its neceffary to prove that they have condemned the 
contrary Opinion: For 1 may affirm and bide by this; That their 
not having occaflon to make (atisfa&ion upon the fam e, and to 
difeufsit, hath made them to omit and admit it , onely as cur
rent, but not as ^dfolved and proved. And I think I have very 
good Reafbn for what I fay ; For either the Fathers did make 
reHcdion upon this Concluilon as controverted, or n o t : I f  not, 
then they could determin nothing concerning it; no not in their 
privatethoughts; and their incogitance doth not oblige us to 
receive thofe Precepts which they have not, (o much as in their 
intentions en joyned. But if they did refleR and condder there
on, they would long flute have condemned it, if they had judged 
it erroneous;which we do not find that they have done. Nay,after 
that fomc Divines have began to conflder it, we find that they 
have not deem d it erroneous; as we read in the Commentaries o f 

% ^tunica upon y#^,in Cap.p,^.6.on the w o r d s , f o n t -  
wove; Terra#; d/e Where he at large difeourfeth upon
the Copcr#/f4# Hypothecs, and contludcth, That the Moht/fty 

Ear?/?, ii %otcontrary to Scripture.
Withal, I may juRly queRion the truth o f that determination, 

namely, That the Church enjoyneth us to hold fuch like Natural
L 11 Con*
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ConcluHons as matters of Faith, onelybecaufe they bear the 
Aamp of an unanimous Interpretation o f all the Fathers: And 
 ̂ do iuppole that it may pofHbly be, that thole who hold in this 

manner, might podibly have gone about in favour o f their own 
Opinion, to have amplified the Decretal o f the Councils; which 
!  cannot hnde in this cale to prohibit any other, fave one!y ? f?r- 
vcrfif?g t(? Jc^l?F c^tr^ry fp fh^f c^H^/y Church , cr ^  fhf 
e^cMrrc/rf ^  Father F, th^/e p/^ecF f h ^  <?#f/y fh f̂

p^rf^i/? erf her f(? F jifh  cr A^/rfferF, (?r c^er/F  r?rrr eof/^f4fi<7# 
iff fhe Pe^lrirre ^ (T ri/? /4%*iy r fhr̂ F ypej/^F fhc CcMw/ ^  
Trerrf. 6 ^  But the Mobility or Stability o f the Earth? or 
oftheSun, arenot matters o f fa ith , nor contrary to Manners, 
nor is there any one, that for the Rablilhing of this Opinion? 
will pervert places o f Scripture in oppoficion to the Holy Church, 
o r to  the Fathers: Nay, Thole who have writ of this Do&rine, 
did never make ule o f Texts o f Scripture ; that they might leave 
it AM in the breaAs of Crave and Prudent Divines to interpret 
the laid Places, according to their true meaning.

And how far the Decrees o f  Councills do comply with the Ho
ly Fathers in thele particulars, may be fufHciently manileR ? in 
that they areio iar from enjoyning to receive Rich*like Natural 
ponclulions formatters o f  Faith, or from cenfuring the contrary 
Opinions as erronious ; that rather refpe&ing the Primitive and 
primary intention of the Holy Church, they do adjudge it un
profitable to be bulled in examining the truth thereof Let 
yourHighnefsbeplealed to hear once again what S. 
answers to*to thole Brethren who put the QueRion , Whether it 
be Itrue that Heaven moveth, or Randeth Rill? (   ̂)  fhe/r f 
^c^rer, Thjf Fc/fffF ^fh iy ffjf^re re tire   ̂ CMrie r̂ prJ- 

fh^f rf /ff̂ y. fr;r/y ^pp^^^n?hcfh^r they he 
frree^r!.yjye;.^n?er^ ^^r^/y^efff fyffh ?%y /e^y^re fffrefer- 
/j^e^r^oth(?ren?fyifh,'7̂ r  w if 4 f?y wjy ffeeej^ryyerfh^ye,
M?hr?f?f n?e e/^re f^ i^ r ; / /  ^  the fhingF fh^f w^re ffe^r//
roneer# their y /̂<z/ f̂je/f The Ch;frehfF J3f*
#e^f.

But yet although in Natural Propofitions we were to take the 
refolution o f condemning or admitting them from Texts of Scri
pture unanimoully expounded in the lameSenlc by all the Fa
thers,yet do I not fee how this Rule can hold in our Cafe;for that 
upon the fame Places we read (everal Expositions in the Fathers ?

Di<7#y/r%F y%re<?p4git% laying, Th r̂f the Fri^M^% M<;h;/e,
^ i^ . Saint y4ng;rj%;#e is o f  the lame Opinion? 

f " )  the. Ce/e^i^f F(?4fi<?F ^ere i7#^^ejh/e. And with them
concurreth^f%M/f#j?F. Butwhiehismore, am ongRthe Jewilh 
Authors (whom y^yeph#? applauds) fome have held, (^^) % 4f

thf

O^ScRlPTORE^
T

S

s
is

c
h
U
h
b
L
A

t)
t;
b
Q
0

)<

V
t<
it
b
M
v
h
(



L l P H f L O S O P H l C A L  C O N T R O V E R S I E S . 4?'
%cjM% 6fjf/ )?%%;/̂ ///, r/p, ^r//?g

p /̂er//?rp:y rp E/?c/;//pj-.
So fb: the Miracle in the time of Bwr(7fH//.f is o f  ^
opinion that it was not wrought on the Sun, but on the DiaH. i^ r *^ / /^ ,/ ; .  
Butthat, infhort, it isneccRary to CloRe and Interpret the 
words of the Text in yp/&M4 , when ever the Worlds SyReme ^  ^
is in difputc, I (Bail (hew anon. Now finally, granting to thefc h* .Cap,;?. 
Gentlemen more than they demand, to wit, That we are whol
ly to acquiefce in the judgment o f Judicious Divines, and that 
in regard that fuch a particular DifquiAtion is not found to 
have been made by the Ancient Fathers, it may be undertaken 
by the Sages of our Age, who having RrA heard the Experiments,
Observations, Rcaions, and Demonftrations of Philotopners and , ' 
AAronomers, on the one Ade, and on the other (Jecing that the 
ControverAe is about Natural Problems, and NcceAary D /̂f/%- 
a?4'.f, and which cannot poRibly be otherwife than in one of 
the two manners in ControverAe) they may with competent cer
tainty determine what Divine Infpirations fhall di&ate to them.
But that without minutely examining and difcuRIng all the Rea- 
(ons on both Ades; and without ever comming to any certainty 
of the truth o f the Cafe, inchaRefolutionfhould be taken, Is 
not to be hoped from thofe who do not Rick to hazzard the Ma- 
jeRy and Dignity of the Sacred Scripture, in defending the re/ 
putation of their vain Fancies; Nor to be feared Rom thofe 
who make ic their whole buAnefle, to examine with all in- 
tenfnefs, what the Grounds of this Do&rine are; and that only 
in an Holy Zeal for Truth, the Sacred Scriptures, and for the 
MajeRy, D ignity, and Authority , in which every ChriRian 
fhould indeavour to have them maintained. Which Dignity, 
who feeth not that it is with greater Zeal deAred and procured 
by thofe who , abfolutely iubmitting themlelves to the Holy 
Church, deAre, not that this, or that opinion may be prohibi
ted, but onely that fuch things may be propofed to conAdera- 
tion, as may the more afeertain her in the fafeA choice, than by 
thofe who being blinded by their particular IntereA, or Aimula- 
ted by malitious R!ggeRions, preach that fhe fhould, without 
more ado, thunder out Curies, for that (he had power (o to do : 
NotconAdering that all that may be done is not alwayes conve
nient to be done. The Holy Fathers o f old were not of this 
opinion, but rather knowing of how great prejudice, and how 
much againR the primary intent o f the Catholick Church, it 
would be to go about from Texts of Scripture to decide Natu
ral ConcluAons, touching which, either Experiments or ncceRary 
DemonRrations, might in time to come evince the contrary, o f 
that which the naked fenfe of the Words IbaAdeth, th^y have

L U s  not



not only proceeded with great circumfpc&ion, but have left the 
(?) following Precepts for the inAru&ion of others, (p ) pf/%;.f

p.^v,4^ ^ 4 -̂oh/ir;Frô Mc/roFFFoFoyyoFFFOMrtyFghF, ^  woco/FFo Fo ro4 f/4#yFh//?g 
cr#/M  ̂  ̂ pfSdcro^IPrFF ?h4f,B7Ffh<z Salvo to thofo/th Fh t̂ ^  

/cy^M^w^-FFFFhFFocF, FFFjyoorro/poFF^FyFFhyo^orj/ooFFprMCF/o/Fy, /ot FFJFFot yo 
ĥron?OMr yo/c/oy Mpo^j/^o/' tho;;FFy/Fh %prff/p/f<W oh- 

F^porhrFpy Fho Truth he/Mg FF/oro r//hgeFFF?y yo<Froh't 
;;i;p Ft /ho^/^ /Mjf/y Af/ ft? tho%r<7KF?;Z, ne FFtFoht &R toff/her

wa/AHM r̂yyw M̂Fth Ft: JFFF̂  / < ? thjtWO OO/FFOFFCt FFOtpOr ttFO yo/F/o cp
cjp?M4 Jor/pt^roy, h^t oFir ô FF, /% tĥ Ft tyo t^on/J h^ve th^t yyhFfh tt 

4^y J ^  p ' j ^  on?FF ^  ho *ho /^^/e ^ortptMro^, ^^ho/F 4F w o  yhoFF  ̂ r̂ - 
thor ĉ q/Fro tho Scr/ptaroj F/tô FFFFFg to ho o^rr.

t*%fĵ #4Vfr#f, fprr#.*WMy: pyap^^ff4 *PfV/M4y^^ryp^y4^w,pdpr4Mc/?y4 tf4 /̂w/c4wŷ , yy
Vr/rww Sŵ yyŷ ŷ w fjp,%%<c Fypy4 ̂ /t, fiat Jcy/p̂ r̂ rHW r/t, rjp v̂/f̂ r
D.vusAuguUin. in Gen. ad Licceramjib. z.c. *8 . 8c (cq.

4^2 O/S C RiPTURE,

(q) 7*4wdF̂  *M* 
^  (^y4

%'#;,<?; r̂ y- 
yp//4^y. 
p

p̂ ŷ̂ F, y?ca^c^4- 
^^4rD W44 Sfri- 
pfyyr4, pd pn- 
p^4( /g-
wŷ (#4. Ioyd.

He goeth on, and a little after tcacheth us, that no Propor
tion can be againA the Faith, unleAc RrA it be dcmonArateJ 
falle ; laying, ( ^  I t j  FFot %# tho wh /̂o oo/Ftr̂ try to F<Mth, FFFFt/f ̂  
ho ^pro^oof hy #*o/? cort̂ FFFFTrFFth,)yhFrh tty^o^Myo ^,t/?f jHo(y 
yortpt^re 4^rw*t/ /t ^ot, ^Mt fg^or^/too yitippo/lf  ̂ tt̂
Whereby we fee that the fenlcs which we itnpoA on Texts of 
Scripture, would be fahe, when ever they (hould diAgree with 
Truths demonArated. And therefore we ought,by help of de- 
monArated Truth, to feek the undoubted fenfe o f Scripture: 
and not according to the found o f the words, that may (eeni 
true to our weakneRe, to go about, as it were, to force Na
ture, and to deny Experiments and NeceRary DemonAra- 
tions.'

Let YourHighneflebepleafed to obferve farther, with how 
great circumipeRion this Holy Man proceedeth, before he af- 
firmeth any Interpretation of Scripture to be furc, and in Rich 
wife certain, as that it need not fear the encounter of any dif& 
culty that may procure it diAurbance , for not contenting 
himtelf that fomefenfe of Scripture agreeth with (ome Demon* 

(r) ^  Aration, heA!b)oynes. /y'
y^ yfr<*ff ^r^e, yft ?% the/ir
Pr^y/f, 4^ r  <y J^crfr/yrWptMrc thcF^w ^/F tĥ y ^  M;y r̂-
!ww ^ ^  F# C^Ft^

g**#iyKM jy' ĥ y y^^R pr^v^ f%?4 f FFFFc/F̂ ê  FF̂F Fhyy, jfff yy/̂  FF$t
^pHH! F̂ hFrh he H?na/c/ ĥ <z/̂  to ho MFFc/o^oo  ̂ho thoro/oro /^//e, hnt
r/r, 4w 4/^4^ 4- #Fo/? trFFf, F̂̂Ftf tĥ Ft B?hFfh fy F#oropro^t^h/o Fo ho <̂?<z/%//F.

y#w. pctffrd f<7wf;.%-;*p prw<?̂  ̂ vc/#ip̂ yĉ 4v̂ yit, p/pw fy/f 4/Fv̂  'fr
FwF̂ /̂  v^/^t,p  ̂ v^w, d- *;*Y;w o^wp4^r.

But that which increafeth our wonder concerning the dr-
cumipeRion,
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cumfpe&ion , wherewith this Pious Authour proceedeth, is, 
that not truAing to his observing, that both DemonArative 
Rcafons, and the fente that the words o f Scripture andthereA 
of the Context both precedent and fub(equent, do con(pire to 
prove the fame thing, he addeth the following words.

( y  ^  B ;//y /h e  Co/7/ex/^o Mo/ hoM yor/h 477y /h/77g/h 4 / 7774y 
/hyprog/e/h/s /ohe/he^M/horj* 6*e7ye,7/ ye/ re/77477/y to e#%%7re,
^he/her /he o/her 7774y 770/ he 777/e77&c( And not yet rctolving 
to accept ofoneSenfe, or re)eA another, but thinking that he 
could never uA fufHcient caution, he proceedeth: (̂  / )  B77/ iy ^p^I^^Bvc* 
/o he /h4 / /he o/her 777jy he 4//0 7%;4Mf,A he do/rh/e^ ^
whzeh ô /heTT/ he wo7f(^ h4 <&e toy 4̂77^  ̂or whioh 777 proh4h/A/y he 
7M4y he /hoMgh/ to 47777 4 /, 7̂ /he tr770C7r077777̂ 4770gJ 077 ho/h yir/ê  he
wejghe^. And laAly, intending to render a Realon o f this his 
Rule, by (hewing us to what perils tho(e men cxpo(e the Scri
ptures , and the Church ; who , more refpc&ing the (upport oi 
their own errours, than the Scriptures Dignity, would Aretch its 
Authority beyond the Bounds which it preicriberh to it (elf  ̂ he 
fhb)oyns the en(uing words, which ofthem(e!ves alone might 
AfBce to reprefs and moderate the exceBive liberty, which (ome 
think that they may aAume tothemfelves : (^n ) For 7/ 777477y 
/77770y y ^ ^ ^ ?  /h4 / <* Chr//?7477 7774y 770/yoy7fh[y7777& y }4 7 7 ^ 4  
p̂ jM/ooMeer/z/Mg F 4r/h, Fie4 T/f77, 477 /̂ /he re^ o/ /h/y ^ o r / ^

/ ^ P H I L O S O P H I C A L  C O N T R O V E R S I E S .

ffArf'0 Scr/pfBr4, 
vc/a^c w/c/- 

7^7 Jrr^pfcrcw , 
BPB ycpagB^vcWZ, 

fcy?4%#f 
^B4rcrc, BfrBB% Ch 
4/%B4BCB pcMtcr/r.

( y )  ^ a c 4 p
#BV4-

B c riw ^ , /Bccnaw 
cr*f; ^a/4B4w cc-

/cBMan* 
c^rcBw/?4B- 

y#4 /a^r4^4CBr.
( % ) P/craw^Bf 

cB#w 4 c c ^ c ,B /  a-* 
4? 71crr4,4# 

Cr/(7̂ r refer̂  
yw BCB̂ 4% c/cwr^- 
f Af,4c , r#B-
^cr/?fBC, vr/ cf̂ 4B% 
HP^M7;* 4 7 ;M 
/B^crv^Z/v J^4c- 
raw, <7* ccrtv 4c- 

Sc/̂  , <%* 
^a^4, 4cc#rcB/f7- 

HMMroMB & 
fCWp<yrBXB; 4c /V4-

E/e77/e/7/J*;/^eMo/7077, CoMVeyio//, M4g77A//^e, 4M ^P7^477^y 0 ^  

thf St4rJ, /he ror/4777 JeyeSi <y/he ^477 477 !̂ AiooM, /he Revo/x/z- 

0777* o/Tf4rJ' 4M^ T7777ei, /heN4/Mre ey y47777774f/,Fr7/7/J', &077e/*, 

477^o/her/h/77^joy/7^e 774/7/re , %rfo r^eyeM  ̂ /he y477fehy r/gh/
RC4/ 077, or 7774^e 7/ 0y{/ hy Exper777/e77/y. B/7/ 7/J- /00 grej/ 4/7 4h-
y//r^//y,ye4 777yE per7770707^r, 4770( ^ 7 ^ / 0  he 4<P07fhr6(, /o/e/ 477 

i/y//e/y777^e 4  Chr7^74Myo^?7/p7^, /h4/ h^ yho;iM 4rg/7e /h ^e 7/74/^
/er^ i oJ 7^ /hey were 4/roorA?7g /o ChrT/%74%  ̂ 4 /7^  w4^e
hi777 ( 4  ̂ /he f  ro^/erhy47/h) yojree 4h/e /o 0077/4777 h ^  /4%gh/er,yee- 
777g h7777y o ^ r  yro777 /he M4 r^.N or ^  /he 7774//er yo 7%%fh /h4/ 07/e 
777 477 erroMryhoMMhe/4Mgh/4/, h//Z /h4/ o;/r ^M/hor/* yhoT/M he 

/hough/ hy /he777 /hj/ ore wAhot//, /o he 0^  /he y477/e Op/77707/,47/^/0 
/hegre4/pre/7f^7ee 6y/hgye,who/ey4/^4/7077 we W47/yor,^e/7yMre^
477 /̂ re/eSe%( 4  ̂M77/e4 r 77e&For whe/7 /hdyy h ^  eo/y^/e 4 #y o/ze/y /he 

Chry^M ^ /// /h4/ 7774//er,wh7eh /hey /heTT/ye/̂ /j /horovy/y M77%fer- 
y?477of,4/7^y^4// /here/7p077 expryf /he/r /zgh/ y^ee777 (yo/tr Boo^r ; 
ho^/T/yh4///heye Foh/77/e  ̂he he//e^e^/oxeh777g /he Reyi/rreS/o// <y 
/heDe4 o(, /he Hope <ye/e/*774f Li^e , 477c( /he if777g^0777 ^y He4^e7/; 

s/<z/he77,4J /o /hye F 0777/J- <&z'h:fh 4 ^ 7777/ (y  pr^eM/ De7770/yr4/707/,
^M/7^oxh/eo( Re4yo77y,/h^y eo7/ee7^r/he777 /o heyj/^y vz/r///e/7. 
fa**)
Caw w <6- w rf, /yp #pnŵ  v4̂ 4wp?wfrx-
y/aw/â w ^  ///Af /4%rM /̂<?r̂ <7raw,
v/f  ̂ & &M j4w ^rWr/,vc//H^a^774^

fpr fM/̂ WpKv. Atw!
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vrr//, ar f*? 
r4//cHr v^/ 4 r̂p<r#-

y*w-
pd 4affW ^  BMW 
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Baw 4^
^a#/7
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/^ a rB ^ w ^/4 4c- 
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t^* a^a y^w BM/c-
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And how much the truly Wife and Prudent fathers arc dif- 
p!eafed with theA men, who in defence of Proportions which 
they do not underAand, do apply, and in a certain AnA pawn 
Texts o f Scripture, and afterwards go on to encreafe their hr A 
Errour, by producing other places leRunderAood than the for
mer. The fame Saint declared in the expreffions followings 

x J  fT^47 477̂ / B??4 ^ 77#^ert4 ^yry r̂z/Tg ;;p^#
d^/r ^yoipfpg Brcdrc/7, ^ #t7t t4 expr^f^f; ^T/h 7̂7 the/
%fg7# ^  ^  <t7;rf c^77v 7#cc^ ^  / ^ 7r 4 #%f 7777̂ 777#̂  Op7777(7#,

d ( ^  <y%d(? /;4 T/? 77(7 j^ r the ^M/hority t?Mr
777 &ye;;cc ^ T /v h jt thre^^h 4 7̂77̂  Tew^r/ty^^J #74777^^^4/- 
yhy, they h^^e ^rgerf; they /<*//7(7 C7t7/7̂g the
/or pr^^ o/'7t, or e//e repe4 t W477y v^or^j hy he4 rt 077; the;#, 
ffh irh  they C(777Cf7^eto W4^e /or the7r p^rpe/e ; 77et ô%"z/777g 
either tphjt they / 4y, or <&T'heree/'they 4̂ 7*777.

In the number of theA we may, as 1 conceive, account thofe, 
who, being either unwilling or unable to underAand the De- 
monArationsand Experiments, wherewith the Author and fol
lowers ofthis Opinion do confirm it, run upon all occasions to 
the Scriptures? not confidering t hat the more they cite them , and 
the more they perfiA in affirming that they are very clear , and 
do admit no other An As , fave thoA which they force upon 
them, the greater injmytheydo to the Dignity o f them (if we 
allowed that their judgements were of any great Authority) in 
caA that the Truth coming to be maniAAly known to the con
trary, fhouldoccafionany confufion , at leaA to thoA who are 
Aparated from the Holy Church ; o f whom yet fhe is very felici
tous, and like a tender Mother, defrous to recover them again 
into her Lap Your Highncfs therefore may Ae how prsepoAerouf- 
ly thoA Perfbns proceed, who in Natural Difputationsdo range 
Texts o f Scripture in the Front for their Arguments; and fuch 
Texts too many times,as are but (uperficially underAood by them.
- But if thefe men do verily think,& abfolutely believe that they 

have the true Ance of Such a particular place of Scripture, it muA 
needs Allow ofconiequencc,that they do likewiA hold Artcertain, 
that they have found the abAlute truth of that Natural Conclufi- 
on, which they intend to dtlpute:And that withall, they do know 
that they have a great advantage of their Adverfary, whoA Lot it 
is to defend the part that is falA? in regard that he who maintain
e d  the Truth,may have many Anfible experiments,and many ne- 
ceffary DemonArations on his fide $ whereas his AntagoniA can 
make u A of no other than dcceitAl appearances, ?4r4/og7/)#j- and 

Now if they keeping within natural bounds,& produ
cing no other Weapons but thoA of PhiloAphy,pretend however, 
to have A much advantage o f their Enemy ? why do they after

wards
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wards in coming to engage,prefently betake tliemMves to a W ea
pon inevitable & dreadful to terrihe their Opponent with the foie 
beholding o f ic?But if I may fpeak the truth,! believe that they are 
the hr A that are affrighted, and that perceiving themfelvcs'hndble 
to bear up againA the affaults o f theit Adverfary,go about to hnd 
out ways how to keep them far enough off,forbidding unto thern 
theufeof the Reafon which the Divine Bounty had voudhfafed 
them,8c abuhng the moA equitable Authority o f (acted Scripture, 
which tightly undei Aood and apptyed, can never, according to 
the common Maximc of Divines, oppofe the ManifeA Experi
ments, or NeceAary DemonArations. But thefe mens running
to the Scriptures for a Cloak to their Liability to comprehend,
Hot to fay refolve the Reafons alledged againA them, ought ^ if t 
he not miAaken) to Aand them in no Aead : the Opinion which 
they oppofe having never as yet been condemned by Hoiy 
Church. So that if they would proceed with Candor, they 
fhould either by (Hence confcfs themlelves unable to handle fiich 
like points, or hi A conhder that it is not in the power o f them Of 
others, but onely in that of the Pope, and of Sacred Councils to if thiŝ paRage 
cenfure a Pohtion to be Erroneous: But that it,is leA to their ê-
freedome to diipute concerning its ialhty. And thereupon, member that I do 
knowing that it is impohible that a Propohtion fhould at the butTuntiacc. 
fame time be True and Heretical; they ought,! fay, toimploy 
themfelves in that work which is moA p oper to them, namely, 
in demon Arating the falhty thereof : whereby they may fee 
how needleifle the prohibiting of it is, its falAood being once 
difeovered, for that none would follow it : or the Prohibition 
would be fate, and without all danger o f Scandal. Therefore 
SrA let thefe men apply themfelves to examine the Arguments* 
of Cpppyvi/fMy and others ; and leave the condemning of them 
for Erroneous aud Heretical to whom it belongeth : But yet let 
them not hope ever to hnde fuch rafhand precipitous Determina
tions in the Wary and Holy Fathers, or. in the abfolure W'f- 
dome o f him that cannot erre, as thofe into which they fuffer 
themfelves to be hurried by dome particular AfFLAion or Ince- 
reAof their own. In thefe and fuch other Pohtions, which are 
notdireAlydj certainly no man doubts but His Holinefs 
hath alwayes an abfolute power of Admitting or Condemn
ing them, but it is not in the power o f any Creature to make 
them to be true or faKe, other wife than o f their own nature, 
and &  they are.

Therefore it i siumy judgment more drferction to aAureus 
SrAofthe neceharyand immutable Truth o f the FaA, (over 
which none hath power) than without that certainty by condem
ning one part to deprive ones felf o f that authority of frecdomc

to
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to e leR , making thofe Determinations to become neceAary, 
which at preAnt are indifferent and arbitrary, and reA in the 
will o f Supreme Authority. And in a word, if it be not p o f 
Abie that a ConcluAon fhould bedeclaied Heretical, whilA we 
are not certain, but that it may be true, their pains are in vain 
who pretend to condemn the Mobility of the Earth and Stabili* 
ty o f  the Sun, unleAe they have RrA demonArated it to be im- 
poAible and falfe.

It remaincth now, that we conAder whether it be true, that 
the Place in y ^ H jb  may be taken without altering the pure Ag* 
niRcation of the words : and how it can be that the Sun, obey
ing the command of yp/%7H4%?, which was, it

the day might thereupon be much lengthened. Which bu- 
AneAe, if  the CeleAial Motions be taken according to the f  ;<?/<?* 
#*4if^SyAeme, can never any wayes happen, for that the Sua 
moving thorow the Ecliptick, according to the Older o f the 
Signes, which is Rom EaA to We A (which is that which maketh 
D ay and Nighty it. is athingmanifcA, that the Sun ceaAng its 
true and proper Motion, the day would become Aiorter and not 
longer ; and that on the contrary, the way to lengthen it would 
bctohaAenand velocitate the Suns motion ; iniomuch that to 
caufe the Sun to Aay above the Horizon for Rome time, in one 
and the fame place,without declining towards the WeA, it would 
be neceAary to accelerate its motion in fuch a manner as that it 
might (ecm equal to that o f the friwn#; AAA/A, which would be 
an accelerating irabout three hundred and Axty times more than 
ordinary. If therefore y^Md/? had had an intention that his 
words ihould be taken in their pure and proper AgniRcation, he 
would have bid the Sun to have accelerated its Motion to, that 
the Rapture o f the AAA7A might not carry it to the
WeA : but becauA his words were heard by people which hap
ly knew no other CeleAial Motion, fave th s grand and common 
one, Rom EaA to WeA, Aooping to their Capacity, and having 
no intention to teach them the ConAitution o f the Spheres, but 
only that they fhould perceive the greatneis of the Miracle 
wrought, in the lengthening of the Day, he (poke according to 
their apprehenfion. PoAlbly this Confidcration moved 

to fay that in this Miracle the
Rood AH!, and this Aopping, all the CeleAial Spheres did of 
coniequence Aay : o f which opinion is S. him AIR and
y%AM/f#/rfatlargeconRrmethit. Yea, that y^Md'a- intention 
w as, th^t the whole SyAeme o f the CeleAial Spheres fhould 
R*nd Rd), is colle&ed from the command he gave at the fame 
time to the Moon, although that it had nothing to do in the 
lengthening of the day ; and under the injun&ion laid upon the

Moon,
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Moon, we arc tounderRand theGrbes o f alt the other Planetsi 
palled over in lilcncc here,as a!fo in ail other places o f the Sacred 
Scriptures; the intention of which, was not to teach us the A gro
nomical Sciences. I fuppofe therefore , ( i f l b e n o t  deceived) 
that it is very plain, that if we allow the % SyRcme, we
muR of neccdity interpret the words to lo me fenle different from 
their Rri&hgniScation. Which Interpretation (being admo- 
nilhed by the moR ulelull precepts o f S. I will not
afhrmto beofnecclRty this above-mentioned , Once that fome 
other man may haply think of tome other more proper,and more 
agreeable Scale.

But now, if this lame paRagenlaybeunderRood in the C(?pcr- 
SyReme, to agree better with what we read in 

with the help ofanothcr Observation by me newly Ihewen in 
the Body o f the Sun ; I will propound it to conhdcration , Ipeak- 
'ngalwaics with thole laleRelerves ; That I am not lo aRe&io- 
natc to my own inventions, as to prefer them before thole of 
other men, and to believe that better and more agreeable to the 
Mention of the Sacred Volumes cannot be produced.

Suppofng therefore in the hrR place, that in the Miracle o f 
the whole Sy Rente o f the CeleRial. Revolutions Rood 

Aili, according to the judgement o f the afore-named Authors: 
And this is the rather to be admitted , to the end , that by the 
frying of one alone , all the ConRitutions might not be con- 
founded, and a great dilorder needledy introduced in the whole 
courle of Nature: I come in the lecond place to Confider how the 
Solar Body,a] though Rablc in one conRant place,doth neverthe- 
!efs revolve in it leif) making an entire Convcrlion in the (pace 
of a Month, or thereabouts ^as I conceive I have folidty demon- 
Arated in my Letters Which motion we
fcnUbly lee to be in the upper part o f its Globe , inclined to
wards the South !, and thence towards the lower part, to encline 
towards the North, juR in the lame manner as all the other Orbg 
ofthe Planets do. Thirdly, I f  weretpcR the Nobility of the 
Sun, and his being the Fountain o f L ight, by which, (as I necef 
Warily dctnonRrate) notsonely the Moon and Earth, but a!l the 
other Planets (all in the fame manner dark o f thcmfelvcs) become 
Ruminated J  conceive that it will be no unlogicalllllation to fay, 
That it, as the Grand MiniRer o f Nature, and in a certain fenle 
the Soul and Heart o f  the Wot Id, infuleth into the other Bodies 
Which environ it  ̂not onely Light, but Motion a lio ; by revol
ving * in it le l f : So that in the fame manner that the motion of 
the Heart o f an Animal cealing, all the other motions of its 
Members would ceale ;fo ; the Converlionof the Sun .cealing, 
the Convcriions of all the Planets would Rand Rill. And thouph

M m m i
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I cou]d produce the teAimonies o f many grave W aters to prove 
the admirable power and influence o f the Sun, I will content my 
felfwirh one M e place o f Holy Pzozzz/zzar ^reop^zt^ in his Book 
^ePz^zzzzy No/zzzzzẑ zzy; who thus writes of the Sun: (*^) Lzgf?z 
^zherezh 4#6f eozẑ grZy z7?zzẑ y zo /Maz/e/^, nẑ zr/? ẑre /ef/z, 

M<?- z//zz/7rjZez/, yy^x ^oz ĵzzz/ (̂ zzz  ̂ n?ornf) z/yn̂ e z/yzzzĝ  zphzrf?
^repr^r^e^f^y Lzy yy?/ezzz/̂ r: 7f%er^r?f/;ciS%%ar 
yi;rz/yjz /?e ro//e3 ez/z ^zzJg^Z^erez/z z^ez/yer^//z^zzz^y 
^ ^ d  3. little after of the Sun again he adds; ( *)  jy  zhzy Jzzzz 

^ n?e /re , ŷ zozzehzzzg z7ye E^/zrey ẑzz7 (?jz j/zZzey ^  Ẑ z/̂ z
T/T7zzhzzz <?nr êzzzg ^ery zzẑ zzy %?;// z7ẑ erezzZ ,

z/"hp M ozze, ẑzẑ  e%?z4 /(y ^c^(?vyej hzy Lzg^Z, /̂oz/? zWP?,
^ r l o y ^ z ^ z / ^ ,  ^yezz^pez^eS, ^ z ^ e ,  e^oyzz, eherz/& , zzz^^/rzzzZ^A 

czzererz/e, e/j ẑzge, ^ x , prof/zzee, ^zz^/^zozz ẑ// /z ẑzz  ̂;rf-
4 zzzrcy ; y%'Z<r% e*yerjf zTzzzzg /zz Ẑzzy *P#z<yfz/e ẑZ 7?zy f/e^z/izre  ̂ zyp4f*

^  ^  ^;z/ej-
n?hzeh p̂ zrZzrzp̂ Ze ^Tzzzzz, ŷre ê zz j//y zzzzZzezp̂ zZer/ zzz Lzzzz .- C(?rZ*ẑ ' 

rM ^ ;.& c . The Sun therefore being the Foun- 
tainoiLightand, Principle o f Motion, God intending, that-tt 

^ '"7"' the Command o f 7 ^ M a , at! the Worids SyAcme, ilrouidcon-
tmue many hours m the lame Aate? it fufHceth to make the Sun 
AandAill, upon whofeAay (all the other Conversions ceaflng) 

^ 4 f, the Earth, the Moon,the Sun did abide in the lame ConRitution 
y?""*' as before, as likewife all the other Planets : Nor in all that tin!?

did the Day decline towards Night, but it was miraculoufly pro* 
r<?; longed : And in'this manner, upon the Aanding Ai)] o f theSmiy

, fr. <yr,; without altering, of in the leaR diAurbing the other AfpeAsan^ 
mutualPohtionsortheStars, thcDay might be lengthnedoo 
Earth  ̂which exadiy agreeth with the Litteral (en(e o f the Sacred

7 " '  MR/."."',;,
ptrfi'f//? A c A.̂ .

But that o f which, if  I be not miAaken, we are to make no 
fui^!!^ccount, is, That by^heip o f this C(%?fr;zzf%;; Hypothefis? 

&<:. we have the Litteral, apert, and Natural Senfe o f another parch
cular that we read o f  in the fame Miracle^ which is, That the 
Sun Aood AiH z/z Mcz7zo C^/z: Upon which paAage grave Divines 
raife many qucAions, in regard it leemetb very probable, 
when y^zz^/z defiredthclcngthning o f the Day , the Sun iva? 
near Atdng,andnotin the Meridian; for if  it had been in the 
Meridian , it being then about the Summer *Sp//}zre, and con- 
lequcntly the dayes being at the longeA, it doth not feem likeiy 
that it was ncceAary to pray for thelengthning of the day , to 
profecute Vidory in a Battai!, the (pace c f feven hours and more? 
which remained to Night? being AtfHcicnt for that purpofe. 
-̂Ipon which Grave Divines have been induced to think that the 

Sun was near letting; And A) the words thcmle!ves feem to
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found, laying, Ne S#/,  77c For if it had
been in the Meridian, either it had been ncedlels to have asked 
a Miracle? or it would have been luHicicnt to have one!y praitf 
lor fome retardment. O f this opinion is C t o  which lub- 
Icribeth conSrming it by faying? that yp/Z?%% had
that very day done lo many other things before his commanding 
the Sun, as were not poGibly to be dilpatch't in half a day.
Whereupon they are forced to read the Words i;;
(toconfefs the truth) wirh a little harfhnels, faying that they 
import no more than this : Th%t the 3 %%^06 /̂^///,

th<;f ir, the But (if I do not erre)
we (hall avoid that and all other, harfh expoGtions, if according n,-
to the Syfleme we place the' Sun in the midR, that
h, in the Centre o f the CoelcAial Orbes,' and of the Planetary 
ConvcrGons/as itisjhoA requiGte'to do. For Appofihg ^hjr Ojecan^/^. 
hour of the day (either Noon, or any other? as you (hall plealc 
neerer to the Evening) the Day was lengthened, and all the 
CoeleAial Revolutions flayed by the Suns landing Gill, 7// the 
7Rid/i, that is, i73 the C?77tre ^  , where it refides : A
Senie fo much the more accomodate to the Letter (beGdes whac 
hath been faid already) in that, if the Text had deGred to have 
afHrmedthe Suns Reft to have been cauled at Noon-day, the 
proper expredion of it had been to fay, it Jfood JhR jtN ^ c /t-^ , 
or the Circle, and not h: the In
regard that the true and only M/tM/e of a Spherical Body (as is 
Heaven^) is the Centre.

Again, as to other places of Scripture, which feem contrary to 
thispoGtion, I do not doubt but that if  it were acknowledged 
for True and DemonArated thole very Divines who fo long as 
they repute it falle, hold thole places incapable o f ExpoGtions 
that agree with it would Gndc fuch In^rpretations for them, as 
Ihould very well luit therewith ; and efpecially if to the know
ledge of Divine Learning they would but adde lome knowledge 
of the AAronomical Sciences ; And as at prelent, whilA they 
deem it falle they think they meet in Scripture only with fuch 
places as make againA it, if they lhall but once have entertained 
3no:her conceipt thereof, they would meet perad venture as many 
others that accord with it, and haply would judge, that the Holy 
Church doth very appoGtly teach, That God placed the Sun in 
the Centre of Heaven, and that thereupon by revolving it in it 
^lf, after the manner of aWheel,  He contributed the ordinary 
Courlcs to the Moon and other Erratick Stars, whilA that (he 
Sings,

t)e?ay
Cf77frM777 f  off,
M m m &

J H ^ H t L O S O P H I C A L  C O N T R O V E R S I E S .



4$o
Ct777̂ repz77gM 7g 7?C(7, 
yl/l7gC77̂  fV^0r(7 //7 77/7772,

7̂ 72, 7̂77 ^ ^ 7777772̂ 777 
rO/J777 2C77̂ 7/77277jr 

L/f77̂  7777777̂ /*^ (71̂ 7772777, 
f777̂ y  Fy&ri7777.

? o / S c R t P T U R E

They might (ay, that the Name o f F 7r7/7^77727/t very well a- 
greeth, /R f r ^ ,  to the Starry Sphere , and to all that which 
is above the Planetary Converfions; which according to thisHy- '! 
pothefis is altogether^rw^ and immoveable, ^7^er^777(the ^
Earth moving circularly) they might underRand its f<?Ff, i 
where it's (aid, Ncr ^777 Terrj777yecfr^7, ^  7̂/7777/7̂ 7, Cardi- 

* Of Poles. Or^Tf Tlrrr^, Which F or ̂  ^77?g2j (eem to be afcribcd
to the Earth in vain, i f  it be not to turn upon them.
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A B S T R A C T
O F  T H E

Learned Treatiie
O F

J O H A N N I S  K E P L E R U S ,  

T h e  EmperoursAif%;^M%;MM%:

E N  T t T U L E D

A R S :

T  muR be confetled , that there are very 
many ^ho are devoted to HolineAe, 
that ditlcnt irom the Judgment o f &?- 

j p^rtt/c^y, fearing to give the Lye to the 
Ho!y GhoR fpcaking in the Scriptures, 
if they thould fay, that the Earth mo- 
veth, and the Sun Rands RiM. But let 
fuch contrder, that Rnce we )udge o f ve- 

' ry many, arid thole the moA principal 
things by the Sente o f Seeing, it is impofHble that we thould ali
enate our Speech from this Sente of our Eyes. Therefore many 
things daily occur, of which we fpcak according to the Sente o f 
Sight, when as we certainly know that the things themtelves are 
otherwHe. An Example whereof we have in that Verfe o f

froTehrMtMr p<?rtM, T e r r e n e

So when we come forth of the narrow Rraight of tome Val
ley, we fay that a large Field ditcovereth it tetf. So CiniR to 
Peter, Due ; ^Lanch forth into the Deep, or on high,]
as if the Sea were higher than its Shores; For fo it feemethto 
the Eye, but theOpticks thew the cau leo f this fallacy. Yet 
ChriR ufeth the moR received Speech, although it proceed from 
this delufion of the Eyes. Thus we conceive of the Riling and

Setting



o fS  C R ! P T U R E, !
Setting o f the Stars, that is to 6%  of their Afcenfion and Def- ) 
cenfion ; when at the fame time that we afHrm the Sun rifeth, o- 
theis (ay, that it goeth down. See my Opfzcf /

So in like manner, the afHrm, that the
Planetsyh;7zcf when for (ome dayes together they ieem to be 
fixed, although they believe them at that very time to be moved 
in a direR line, either downwards t o , or upwards from the 
Earth. Thus the Writers o f  all Nations ufethe word 
ẑ zzz, andyetthey^benythaf the Sun'dothreally Rand Rill. Like- 
wife there will fiever any man be (o demoted to C(?pt?)-7zzf7%f, but 
he will fay, the Sun entereth into and Le(?, although he
granteth that the Earth enters C4przf<?r% or y^^zzjrz^f : And fo : 
in other cafes of the like nature. But now the Sacred Scriptures, 
(peaking to men o f vulgar matters (in which they were not in* 
tended to inAruA men) after the manner o f men, that fo they 
might be underRood by men, do ufe fiich Expreflions as are 
granted by all, thereby to infinuate other things more MyRerious 
and Divine. What wonder is it then, if the Scripture fpeaks 
according to mans apprehcnHon, at fuch time when the Truth 
o f  things doth diRent from the Conception that all men, whe
ther Learned or Unlearned have o f them ? Who knows not 
that it is a Poetical alluRon^ where, whilR under the fi-
militude o f the Sun, the Courfe of the Gofpel, as alfo the Pere
grination of our Lord ChriR in this World, undertaken for our 
fakes, isdeferibed, The M̂7Z is faid 
c/e of the Horizon , gy % ^
y^czzzg zzGẑ /zZ to run gRgce ? Which ^zz^z/ thus imitates;

Tzfhp/zo cr^zzzzz /z/ẑ Mf/zy czzMe :

For the HrR Poets were amongR the Jews.The PfalmiR knew that 
the Sun went not forth o f the Horizon, as out o f its Tabernacle,
& yet it feemeth to the Eye fo to do: Nor did he believe,that the 
Sun moved, for that it appeared to his fight fo to do. And yet he 
faith both, for that both werefo to his feeming. Neither is ic 
to be adjudged falfe in either Senfe: for the perception o f the 
Eyes hath its verity, Ht for the more fecrct purpofc o f the Pfal
miR in (hadowing forth the current paHage o f the Gofpel, as 
alfo the Peregrination o f the Son o f God. y ^ K g  likewife 
mentioneth theVallies onorin, which the Sun and Moon mo
ved, for that they appeared to him at y^r^zz fo to do And yee 
both thefc Pen-men may obtain their ends. P j^ z ;/, (and with 
him JyrFfz^fj) the magnificence o f God being made known, 
which caufcd thefe things to be in this manner reprefented to 
%hr, or ocherwifc, the myRical meaning, by means of thefe 
ViHbles being difeerned : And y<?/&M4, in that the Sun, as to his

Senfe
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Scnfe o f Seeing, Aaid a whole day in the mid A o f  Heaven, where
as at the fame time to others it lay hid under the Earth. But in- 
cogitant perfpns one!y look upon the contrariety of the words,
Re S x / ; j i t / / ,  that is, The E ^ t r t h $ not confidering 
that tliis contradi&ion is confined within the limits o f the Op- 
ticks and A Aronomy : For which caufc it is not outwardly ex- 
poled to the notice and ufe o f men: Nor will they underAand 
that the onc!y thing y ^ ttah  prayed for, was that the Mountains 
might not intercept the Sun from him ; which requcA he expref- 
fed in words, that Anted with his Ocular Senfe : Betides it had 
been very unfcafonable at that time to think of AAronomy , or 
the Errours in Sight; for if  any one (liould have told him that 
the Sun could not really move upon the Valley of , but
one!y in relation to Senfe, would not yp/hnah have rcplyed,that 
his defire was that the day might be prolonged, fo it were by 
any means whatfoever ? In like manner would he have anfwercd 
if any one had Aarted a queAion about the Suns Mobility , and 
the Earths Motion. But Cod eaAly undcrAood by y<y%%ah.f 
tvords what he asked far, and by arreAing the Earths Motion, 
madetheSuninhisapprehepAon feem to Aaixjl Aill. For the 
fuiAnofy<^K4 '̂'' Prayer amounts to no more but this? that it 
might thus appear to him, let it in the mean time he n?hat 
ap it/^o fitfe lf For that its fofeeming, was not in vain and 
ridiculous, but accompanied with the deAred cAcd. But read 
die tenth Chap, of my that treats o f the O pt/e^^art^  ŷ f-

where thou (halt Andc the Rcafons why the Sun doth 
in this manner Aem to all mens thinking to be moved, and not 
the Earth? a$ namely, becaufe the Sun appearcth Anal!? and the 
Earth bigg. Again, the Motion of the Sun is not difeerned by 
theeye?byrcafon of his feeming tardity, but by ratiocina
tion olnely; in that aAer fome time it varieth not its proxim ity tor 
luch and fuch Mountains. Therefore it is impoHlble that Rca- 
fon, unlefsit bcfrAinAruAed, fliould&ameto it Alfany other 
apprehenfon, than that the Earth with Heavens Arch placed 
over it, is as it were a great Hou(e,in which, being immoveable, 
the Sun like a Bird Hying in the Air, pafleth in fo (mail a Species 
out of one Climate into another. Which imagination o f all 
Man-kinde being thus, gave the ArA line in the Sacred Leaves:

the (faith G^r! created theHea&'e# attdthe  ̂ Ccn. 1
Earth ; for that theie two are moA obvious to the eye. As i f  

(liould have faidthustoM an^ This whole Mundane Fa- 
brick which thou feeA, lucid above, and dark, and of a vaA ex
tent beneath, wherein thou ha A thy being? and with which thou 
art covered, was created by Cod.

In another place Man is queAioped? whether he f<t?2 jt#de cut *
the
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" Chap.i.v,̂ ,to 
9.

(9 ^ S  C  R 1 P T U R E ,

, pr p j^ E ^ r l / ?  : for
that each of them appeareth to men o f ordinary capacity, to have 
equally an infinite extent. And yet no man that is in his right 
mind will by theie words circumfcribe and bound the diligence 
o f A Aronomcrs,whether indemonftrating the moA contemptible 
Minuity of the Earth, in comparifon o f Heaven, or in fearching 
out AAronomical cr : Since thofe words (peak not of the
Rational, but real Dimention ; which to a Humane Body? 
whilA confin'd to the Earth, and breathing in the open Air, is al
together impodible. Read the whole ^ .C h ap te r  o fyp^ , and 
compare it with thofe Points which arc difputcd in AAronomy, 
and PhyAologie. If any one do alledge from That * T7?f
E^rtB Mpp?; tBp to the end that he may thence
infer fomc new Principle in Philofophy, abfurd to hear; as, That 
the Earth doth float upon the Waters ; may it not truly be toid 
him, That he ought not to meddle with the Holy Spirit, nor to 
bring him with contempt into the School o f Phyilologic. 
For the PfalmiA.in that place means nothing elie but 
that which men fore-know, and daily fee by experience ; namely, 
That the Earth ("being liAed up after the Reparation o f the Wa
ters) doth fwim between the Grand Oceans, and float about the 
Sea. N orisitA range that the exprefHon fhould be the fame 
where the J/nte/i/pr fing, * T%?4f f%?py/jfp <?# ?%)<? Ki^pr p^ B^^)'- 
fpy; 3 that is, %y the River fide, or on the Banks o f E^phr^tcj' and

it any one receive this Reading without fcruplc, why not the 
other ; that fo in thofe fame Texts which are wont to be alledged 
again A the Motion o f the Earth, we may in like manner turn our 
eyes from Natural Philofophy, to the fcope and intent o f Scri
pture. 0%p 4B7d[y, ("faith Eef/p/i^pyJ

Gp/2pr^tip/7 B^^ the E^rth /pr p^pr.  ̂ As
if Sp/p?"p% did here difpute with AAronomers, and not rather put 

- men in minde of their Mutability 3 whenas the Earth, Mankindes 
^habitation, doth alwaics remain the fame: The' Suns Motion 

doth continually return into what it was at Hi A : The Wind b 
aAcd in a Circle, and returns in the lame manner: The Rivers 
flowAomtheirFountainsintotheSea , and rerurn again from 
thence unto their Fountains : To Conclude, The Men o f this 

< Age dying, others are born in their room 3 the Fable o f Life is 
ever the fame 3 there is nothing new under the Sun. Here is uo 
reference to any Phyfical Opinion, ^ ^ . i s  Moral o f a thing m it 
felfmanifeA, and feen by the eyes ofall, but little regarded: Tis 
that therefore which Sp/p;7;p% doth inculcate.For who knows not 
that the Earth isalwaies the fame ? Who fees not that the Sun 
dothariCefrom the EaA ; That the Rivers continually run Into



the Sea ; That the viciHitudcs o f the Windes return into their 
primitive State ; That fomc men fucceed others ? But who con- 
Mereththat thefelFfame o f Life is ever a&ing, by diffe
rent per(ons ; and that nothing is ;?w in humane affairs ? There
fore <yo/(77%(7%inRancing inthofe things which all men fee, doth 
pat men in minde o f that which many thorowly know, but too 
lightly confider.

But the io/p. is thought by fbme to contain a Difcourfe
^together Phyfical, in regard it one!y concerns Natural Philofo- 
phy. Now God is there faid,Tb ^  Piatio .̂v!).

^ B u t  here al- 
fothePfalmiRis far from the Speculation o f Phyfical Caufes:
For he doth wholly acquielce in the GrcatneRc o f God, 
who did all thefe things , and fings an. Hymne to God the 
Maker of them, in which he runneth over the World in order, 
as it appeared to his eyes. And i f  you wcil confider this 
Pfalme, it is a Paraphrafe upon the fix dayes work of the Crea
tion : For as in it the three RrR dayes were fpent in the Separa
tion of Regions ; the RrR of Light from the exteriour Dark- 
nefs; ^he fecond, of the Waters from the Waters, by the inter- 
pofitionof the Firm amenta the third, o f the Sea from Land;
When a!fo the Earth was cloathed with Herbage and Plants:
And the three laR dayes were fpent in the Riling the Rej- 
gions thus diRinguifhcd ; the fourth , o f Heaven  ̂ the 
&fth, of the Seas and A ire; the Rxth, of the Earth : Sd
here in this Pfaime there are fo many diRin& parts pro
portionable to the Analogy of the fix dayes Works. For 
in 3. he cloaths and covereth the Creator with Light
(the RrR of Creatures, and work o f the RrR day) as with a 
Garment. The fecond part beginneth at 3. and treats o f  
the Waters above the Heavens, the extent o f Heaven and of Me
teors (which the PfalmiR feemeth to intend by the Waters a-^ 
hove) as namely o f Clouds, Winds, W hirl-winds,lightnings.
The third part begins at 6. and doth celebrate the Earth 
3s the foundation o f all thofe things which he here conHdereth.
For he referreth all things to the Earth, and to thofe Animals 
Which inhabit it̂  for that in the judgment o f Sight the two prin
cipal parts o f the World are Heaven and Earth.* He therefore 
here obferveth that the Earth after (b many Ages hath not falte
red, tired, or decayed y when as notwithRanding no man hath 
yet difeovered upon what it is founded. $ He goeth not about to 
reach men what they do not know, but putteth them in minde 
of what they ncglc&, to wit, the Greatnefle and Power of God 
in creating fo huge a Mafsfo firm and RedfaR. I f  an ARrono- 
R?er fhould teach that the Earth is placed among the Planets he

N n n . *ver-
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overthroweth not what the PfalmiA here faith  ̂ nor doth he con- 
tradiA Common 'Experience ; for it is true notwithstanding, 
that the Earth, the StruAure of God its ArchiteA, doth not de
cay (as our Buddings are wont to d o J by age, or confume by 
wormes, norfway and leane to this or that fide; that the Seats 
and NeRs o f Living Creatures are not moleAed; that the 
Mountains and Shores itand immoveable againft the violence of 
the Winds and W aves, as they were at the beginning. But the 
PfalmiRaddeth amoA Elegant Hypothefis o f the Separation of i 
the Waters from the Continent or Main-land, and adorns it ! 
with the produAien o f Fountains, and the benefits that Springs 
and Rocks exhibit to Birds and BeaAs. Nor doth he omit the 
apparelling the Earths Surface, mentioned by Mc/f j* amongA the 
works o f the third Day, but more fublimely deferibethitin his 
Cafe in expreSions infufed from Divine Infpiration ; and Houfi* 
fheth out the commemoration of the many commodities which 
redound from that Exornation for the Nourifhment and Com* 
fort o f  Man, and* Covert o f BeaAs. The fourth part begins 
at % r/e3o. celebrating the fourth dayes work, T/x. T^eSun 
and Moon , but chiefly the commodioufneAc of thofe things, 
which in their Scafons befall to all Living Creatures and to Man; 
this being the fubjeA matter o f his Difcourfe ; So that it plain
ly appeareth he aAed not the part o f an AAronomcr. For if he 
had, he would not then have omitted to mention the five Planets, 
than whofle moiton nothing is more admirable, nothing more ex
cellent, nothing that can more evidently fet forth the Wifdome 
of the Creator amongA the Learned. The BRh part begins,

25. with the fifth Dayes work. And it Aores the Seas with 
Fifhes, and covers them with Ships. The fixth part is more ob< 
feurely hinted at, 28. and alludeth to the Land-Creatures 
that were created the fixth day. And laAly , he dedareth the 
goodneile o f God in general, who daily creatcth and preferveth 
all things? So that whatever hefaidof the World is in relation 
to Living Creatures ; He (peaks o f nothing but what is granted 
on all hands; for that it was his intent to extol things known* 
and not to dive into hidden matters, but to invite men to con
template the Benefits that redouud unto them from the works of 
each o f thefe dayes.

And I doalfo befeech my Reader, not forgetting the Divine 
GoodneRc conferred on Mankind; the conlideration of which 
the PfalmiA doth chiefly^urge, that when he rcturneth from the 
Temple, and enters into the School o f he would
with me praife and admire the Wifdome and Greatneffe of the 
Creator, which f difeover to him. by a more narrow explication 
o f the Worlds Form, the DifquiHtion of Caufes, and DeteAion

o/ScRlPTUAS
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of the Errours o f Sight : And fb he will not onc!y extoll the 
Bounty of God in the preservation o f Living Creatures of a!i 
!undes, and eRablifhnlent o f the Earth ; but eVcn in its Motion 
alto, which is foArange, ib admirable, he wi!l acknowledge the 
Wifdomcof the Creator. But he who is fb Aupid as not to 
comprehend the Science o f or fb weak and Arupu-
)ous as to think it an offence o f Piety to adhere to C(?pfr#7f%y, 
him iadvife, that leaving the Study o f andeenfuring

I the opinions o f Philosophers at pleafure, he betake himfelf to 
his own concerns, and that defining from further purfuit o f thefe 

 ̂ intricate Studies, he keep at home and manure his own Ground ; 
J md with thofe Eyes wherewith alone he fe tth , being eleva- 
]) ted towards this to be admired Heaven, let him pour forth his 
' whole heart in thanks and praiAs to God the Creator; and af- 

lure himfelf that he fhall therein perform as much Worfhip tb 
Cod, as the on whom God hath beRowed this Gift,
that though he Aeth more clearly with the Eye o f his Under- 
landing i yet whatever he hath attained to, he is both able and 
willing to extoll his God above it. ^

And thus much concerning the Authority o f Sacred Scripture. 
Now as touching the opinions o f the Saints about thefe Natural 
Points. I anfwer in one word, That in Theology the weight o f  
Authority, but in Philofbphy the weight o f  Reafon is to be con- 
Rdered. Therefore Sacred was LdSgnfMKf, who denyed the 
^rths rotundity; Sacred was who granted the Earth
*obe round, but denyed the ; Sacred is the 'Liturgy o f
^M oderns, who admit the fmallnefle o f the Earth, but deny 
*ts Motion : But to me more Acred than all thefe is Truth, who 
ĵ ith refpeR to the Do&ors o f the Church, do .demonRrate 
ĵ om Philofbphy that the Earth is both round, circumhabited by 

o f a moR contemptible AnalneAe, and in a word, 
it is ranked amongA the Planets.
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v%%7;o , Pag. & An-
thefe Words, Chap. ?. Verie

E%r;& ^  ^  P i/-

!e-Sacred Pen-man here iets dowp another ef* 
fe& whereby God fheweth hts rAlmighty^ Pô  
wer, joyhed with infinite W if^om^ V^hj^ 
place, though It muA be confeAed very difS* 
cult to underAand, might be greatly dcare^ 
by the Opinion o f the fyfh%g<7ri4#.f , who 
hold the Earth to be moved of its ownbta* 

ture/and that the Motion o f the Stars can no other way be afccr* 
tained, they being lo extreamiy different in tardity and veiocity* 
O f which judgement was f  hi/o/gM?, and f

relateth in his Book Pe f : Who 
were followed by N%#f% , and, which 1 more regard,
The Divine f/%?3 in his old age ; infomuch that he affirmed that 
it was mo A abfurd to think otherwife, as the fame P/n? <*rfh tells 
^sinhis^NMAT/j. And in his Book De
calleththeAit^yarS^^, i. ^ T h e  Earths Chariot. But in this

our



our Age, C<?pfr% /fdoth demonAratc the courles o f  the Pla
nets to be according to this Opinion. Nor is it to be doubted 
but that the Planets Places may be more exa&ly and certainly 
aHignedby his Do&rine, than by ffo/pwiey Great AlmogeA or 
Syfteme, or the Opinions o f any others. For its manifeA, that 

could never delcribe either the Motion o f the Equi
noxes, or aHign the certain and polltive beginning o f t̂he Year* i 
ĥe which he ingeniously confeHeth in 3. D f Ai^g-

Ch. 2. and which he leaveth to be discovered in afeer times 
by thoSe AAronomers, who coming into the World much later 
than he, might be able to invent Some way to make more accurate 
observations.And although the *  Be# G?re
have attempted to explain them ? yet it appeareth that they have 
done as much as nothing. For the PoSitions o f the 
diSagree amongft themfelves, as proveth. And although
the Reafon o f b e  more acute, and that thereby he de
termined the certain beginning o f the year, (being that which 
Ptoh?#ry Sought for) yet it is now clear, that the ProgreSTions o f 
the Equinoxes are much longer than he conceived they could be. 
Moreover, the Sun is found to be much nearer to us than it was 
held to be in times paR, by above fourty thouSand t or
furlongs. The Caule and ReaSon of whole Motion , neither 
Pfo/<777/y nor any other AArologers could ever comprehend : And 
yet the ReaSons o f theSe things are moA plainly explained and 
demon Arated by C<7p?r#zc%Ffrom the Motion of the Earth, with 
^hich he (heweth that all the other Ph<e%P7%e%% of the UniverSe 
do more aptly accord. Which opinion of his is not in the lea A 
contradi&edby whattScfpMMH faith in *  f%<?

For that Text hgnihcchno more but 
this, That although the fucceSHon of Ages, and generations o f 
Men oh Earth, be various ; yet the Earth it Self is Aill one and 
the Same, and continueth without any SenSible alteration j For 
the words run thus : One Ge%fr%fi<M3
Ge/?er cawcfh ; the E^rtb yi;r ever. So that it
hath no coherence with its C on text, (a$ khilofophcrs Shew) if it 
be expounded to fpeak of the Earths immobility. And al
though in this Chapter E c^/e^^ej, and in many others, Holy 
Writ aScribes Motion to the Sun, which C<?perMif%? will have to 
hand Hxcd in the Centre o f the Univerfe ; yet it makes nothing 
againA his PoHtion. For the Motion that belongs to the Earth, 
is by way o f fpecch alRgnedto the Sun, even by Ct?per#if%F him- 
lelf, and thole who are his followers, fo that the Revolution of 
the Earth is often by them phrated, The Revolution o f the Sun. 
To conclude, Noplace can be produced out o f Holy Scripture, 
which lb clearly fpeaks the Earths Immobility, a$ this doth its

Mo-
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Mobility. Therefore thisText,.of which we have Ipohen, ise^- 
fily reconciled to this Opinion. And to let forth the Wonder
ful power and Wildome of God, who can indue and acluate the 
Frame of the Whole Earth (it being of a mo nitrous weight by 
Nature) with Motion, this our Divine pen-man addeth;

t r e b le ;  As if  he would teach us, from the 
Do&rine laid down, that it is moved from its Foundations.
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I

T d  the MoA

Reverend Father
S E B A S T I A N  O  F  A N T  &

C A R M E L I T E S

4 7 ?

N obedience to the Command ô f the No
ble a Neapo-
litan^and Knight o f ^

(^perfbn,'td(]peak*tlie truth/ o f  
fo great Merit, that in him' Nobility o f 
Birth, Affability o f  Manners, Hniverfal 
knowledge o f  Arts and things ? Piety 
and Vertue do all contend for ^rehcmi- 
llence) I refolvedwithorny felf to'un

dertake the,Defence o f the Writings o f  the Nb w, or rather Re^ 
newed, and from the DuR o f Oblivion (in which it hath long 
kin hid.) lately Revived Opinion, icy the MoMrfy ojf* t&f 

the S^^, in times paR fouhd out RrR by 
gor%y, and at laR reduced into PraSice by C ^per^^f.; who like^ 
^ife hath dcduced.the PoRtion o f  the SyReine 4 nd ConRitution 
of the W orld dnd its parts from th^t HypotheRs: on which 
SubjeR I have formerly writ to Ydu, MoR Reverend Sir : But
in regard I am bound for K.pM%e to preach there by your ConcH 
mands ^ud Rncethis Speculation may (eem more proper, for a  ̂
nothcr Trcatifc, to wit  ̂ a Volume o f which I anl
in hand with, and which i am daily buRe about? that .it may 
tome forth in company with'my C^wpe^hcw ^rhe.Lihe^/
v̂hich I have, already Rnifhed, rather than h o ^ to  difeufs it by it 

fclf, I thought to fot bear, imparting what I have done for the 
prefent=, tec  I was dcRrous to give, in the mean time, a brief ac
count of this my Determination, and to (hew You, MoR RevC*. 
rend Father, (to whom f owe all iny indeavours, and my very 
(elf) the Foundations on which this Opinion may Be grounded,. 
kaR, whilR otherwife it is favoured with much probability - it bd 
found in reality to be cxtreamly repugnant (at at RrR Rght it

O o d  feeRis)
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feems) not onely to Phyfical Rcafons, and Common Principal 
received on all hands (which cannot do (o much haim) but a]fo 
(which would be o f far worfecbnfeqnence) to many Authori
ties o f facred Scripture : Upon which account many at their 
RrR looking inhMt^cxplbde ity^the m o R ^ p d  Paradox and 
MonRrous that ever wa^hcard o f ., ^Which thing pro
ceeds only from an antiquated and long confirmed CuRomc, 
w}iichhath fo hardened men in , and habituated them to Vul
gar, Plaudble, and for that caufe by all men (afwell learned as 
unlearned) Approved Opinions, that they cannot be removed 
one Rep from them ; So great is the force o f CuAome (which 
not unfitly is Rileda fecond Nature) prevailing over the whole 
World, that touching things men are rather pleafed with, de
lighted in, and dedrous of thole, which, though evil and obnox
ious, are by ufc made familiar to them, than Rich, wherewith? 
though better, they are not accuRomed and acquamted. So in 
like planner, and that chiefly, in which when once they
are footed in the ^ in d^ men Rart at, and reje& all other! 
whatfoever ; not only thofe that are contrary to, but even all 
that e /̂er fo little difagtee with or vary from theirs, as harfh to 
the j?af, difcoloured tp the Eye, unplcafanttqthe Smell, naufe* 
pus to th eT aR , rough to the Touch. Anti no wonder: 
PhyficahTwh$ ar^ ordinarily fudged and ju d d ered  by men? 
not according to their ERence, but according to the preferiptof 
A?m cpncw hofedelctiption or d e f i n i t i o n  " o F  them games hi# 
Authority amongR the vulgar. * Which authority nevertheleR 
(dnee/ti^ po, more than humane) ought not to be fo cRecmed, as 
th3^hat(Whichdothm appear to the contrary, whether
from hq^er Rcafons lately found out, or from Senfe it RIFfhoulJ 

' fqsdHi^ke be cqntqtq^ed apd Righted ; Nor is PoRerity fo to be
bnt th aty  may,.anjdbares, not only proceed farther, 

but alio bring to l i g n ^  Experiments than tho&
which h ^  been delivered td us'by the Ancients. For *the 6?- 

of^tHe Aptiqnt?, as in Inventions they did not much fbr- 
pafs the W itso f our times; fo for the perfeRing o f Inventions 
this Age^pf our& feeins not only to equal, but far to excel! former 
A ges; Knowledge, whether in the Liberal or Mechanical Arts, 
daily growing to a greater height. Which ACertion mighr be 
eadly proved, were it not that in fo clear a cafe, there would be 
more danger o f  obfeuring, than hopes o f  illuRrating it with any 
farther light.

But(that I may not wholly be dlent in this point)have not the 
fevcral Experiments o f  Moderns, in many things, Ropped the 
mouth of Venerable Antiquity, and proved many o f their great* 
teA and weightieR Opinions, to be vain and fade? The Do&rine

of
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of the by many o f the Antients o f approved Wif-
dome and Learning was held a Paradox no lefs ablurd than this 
Our Opinion o f the Afpfrc/; may ieem to be ; as likewile
that of the ^  f^c Tlprr;^ : O f thefe Opini
ons, the 6tfl was accounted unpoGtble by many, but the latter 
'vagabfblutelydcnycd by the unanimous content o f a ! l :  But 
hter Authors (to  the great felicity and perpetual Glory o f 
their Age^) have, not lb much by Authority , as by accurate 
diligence and indefatigable Rudy to Unde out the truth , pro
ved them both to be undoubtedly true. Thus 1 alBrm that 
the Antients were deceived, and that in too lightly challenging 
Credid and Authority for their Inventions, they diicovered too 
much folly. Here for brevities fake I pals by many Dreams 
lately decc&ed, both of and other o f the antient Philo
sophers; who in all likelihood if they had-dived into the Obser
vations of Modern Writers, and underflood their ilea ions, would, 
hy changing their Judgements? have given them the precedency, 
and would havcfublcribcd to their maniieA Truth. Hereby we 
ke thac we are not to have lb high a refpeR for the Antiens ? that 
Whatever they aAert (hojld be taken upon truA, and that Faith 
Aould be given to their layings ? as if they were Oracles and 
Truths lent down from Heaven. But yet (which indeed is 
chiefly to be regarded in thefe matters) if any thing be found out 
that is repugnant to Divine Authority, or to the Sacred Leaves, 
that were dtefated by the Holy GhoA, and by His Infpiration 
expounded by the Holy DoRors of the Church, in this calc not 
onely Humane Rcafbn, but even Senfe it feif is to fubmirt: 
which, though by all manner o f weighty Conditions and circum- 
Rances it fhould hold forth any thing contrary to Divine Autho
rity, (which indeed is fo plain? that there is no way leic to evade 
therig!icun'erAandingofit)yct L i t  to be rcjeRed; and we 
muA conclude our Alves deceived by it, and believe that that is 
not true which Senfe and Realon reprefents unto us:For,however 
We judge o f things, we have, both in this and all other cafes, a 
more certain knowledge, which proceeds from Divine Faith ; as 
$. hath moA excellently expreA i t : Who though with his 
Senlcs he faw ? and perceived the Glory o f our Lord in his 
Transhguration, and heard his words manifeAinghis great Pow
er; yet neverthelels all thefe things compared wirh the Light o f 
Faith,he adds : *1% 4jf/p % #;prf /ity-e Pjf Prpp/?prj/,
Wherefore fince this Opinion of P y t^ g p ^  and hath
entred upon the Stage o f the World in (o Arange a DreA, and at 
the HrA appearance (beildes the reA^ doth leem to oppofc Ain- 
^ry Authorities ofSacred Scripture, it hath (this being granted) 
been juAly rejcRedofatl men as a meer abfurdity.

O o o 2 But
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Cu' yec bccaufc the common Sy Acme o f the World devited by 

Trc/c;;7yhathhijhertofatis6 ed none of the Learned, hereupon a 
f u s i o n  is riten up am ongftatl, even Ptt?/f;7iyb followers them- 
RLes, that there muR be (omc other SyReme,which is more true 
than this of Wo/cwy; For although the o f CelcRial
Bodys may (ecm to be generaHy refolved by this Hypothecs, vet 
they arc found to be involved with many dt&culties, and reicr- 
red to many devices; as namely, o f Orbes of fundry f orms and 
Figures, Epicicles, Equations,L)iffercnccs,Exccntrid\s, andinnu- 
merable fuch like fancies and Chymxra's which favour of (he 

of Logicians, rather than of any Rfj/?;;;
O f which kinde is that of the R^p/r/ than which I 6r.de
not any thing that can be more weakly grounded,and more cJi- 
]y controverted and difproved : And fuch is that conceit of the 
*H ^ v cn  void o f Stars, moving the inferior Heavens or Orbes: 
AH which arc introduced upon occafion o f the variety o f the 
Motions ofCeleRial Bodycs, which feemed impofHblc , by an) 
other way, robe reduced to any certain and determinate Rule* 
So that the Adcrtors o f that common Opinion, freely con&6) 
that in deferibing the Worlds S) Acme, they cannot as yet diico* 
ver, or teach the true Hypothecs thereof: But that their endea* 
vours are orcly to findc out ,amongR many things, what is mo6 
agreeable with truth, and may, upon better and more accomo
date Kcafons, anfber the Celt Rial P&<f#o;#e#j.

Since that,theTelefcope(anCptick !nvention) hath been found 
our, by help of which , many remarkable things in the Heavens, 
moR worthy to be known, and till then Unthought of, were dif- 
covcred by manifeR fenfttion; as for inRance, That the Moon is 
Mountainous; and S<??Kr7; Tricorporeal; andy^^pz/gr
C^uadricorporcal: Likewifethatin theF/^ inthc f / r
j/!^ey,and in the Stars called there are many Stars, and
thofeofthegrcateR Magnitude which are by turns adjacent to 
one another; and in the end it hath difeovered to us, new 6xcd 
Stars, new planets, and new Worlds. And by this fame Inline 
ment it appears very probable, that and Mercury do not
move properly about the Earth, but rather about the Sun ; and 
that the Moon alone moveth about the Earth. What therefore 
can be inferred from hence, but that the Sun doth Rand immo- 
vablein the Centre, and that the Earth,with the other CclcRial 
Orbes, iscircumvolvedaboutit? Whereforeby this and many 
other Rcalons it appears, That the Opinion of f y ^ ^ r ^ a n d  
CopcrM/fM? doth not difagree with ARronomical and Cofmogra- 
phical Principles ; yea, thatitcarryethw ith ita great likelihood 
and probability of Truth : Whereas amongR the io many ieve- 
ral Opinions, that deviate R om the common SyReme , and devitc

others,
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others, fuch as were thole of P/%fp, E^jfpxw; and fince  ̂ f! r?-
themof /iverrpp,  ̂ and others been Anti- n ^va i:c. Lie.:,
enc and Modern, there is not one found that is mo e faciie, more *' 
regutarty ahddeterminately, accommodated to the p/j^z/pwe??  ̂
and Motions of the Heavens, without Epicyr/fj-, Hp-

Deferents,and the fupputation ofthe Rapid Motion.
And this Hypothecs hath been allcrtcd for true, not onely by 
P^t/Mgpr^,and^ after him, by Cpper/Rr^, but by many famous 
men, as namely, and Efph4??t;^,Pjfh4Ppre4%.f, all the
DKciplcs of that SeR, Aizepfg o f AijrtM ^y C^peR^,and
many more. AmongR whom, thole (as we have laidy that 
have attempted the finding out of New SyRemes (for they refu
nd both this o f Py;h<?gor%r, and that of P^p/e;^) are numbcrlcfs; 
who yet notwithRanding allowed this Opinion of Pythjgor%t to 
carry with it much probability,and indircRly conRrmed it  ̂ inaf- 
much as that they rcjeRcd the common one as imperfeR , defe- 
8ive, and attended with many contradiRions and difEculties. P̂. Chvi ^in 
AmongR thefe may be numbered Father *  a moR learn-
cdjefuite; who, although he refutes the SyReme of P^th^gpr^, ^
yet acknowledged the Levity o f the common SyReme, and he 
inpenioudy confeReth,that for the removal ofdMHculncs,in which 
the common SyReme will not ferve the turn, ARronomers are 
forced to enquire after another SyReme , to thedifeoveryof 
which, he doth very carncRly exhort them.

Now can there a better or more commodious HypotheRs 
bedevifed, than this o f Coperyrh-My,? For this Cauie many M o
dern Autho s are induced to approve of, and follow i t : but 
with much hudltancy, and fear, in regard that ic ieemeth in their 
OpinionlbtocontradiRthc Ho]y Scriptures,as that it cannot 
p^libiy be reconciled to them. Which is the Reafon that this 
Opinion hath been long fupprcR, and is now entertained by men 
in a modeR manner, ad as it were with a veiled Face  ̂according 
to that advice of the Poet:

ppp%/; %%%%%%;;;

Upon conRderation of which, (out of my very great love to
wards the Sciences, and my ardent deRre to iee the cncrcafe and 
perfeRion of them , and the Light o f Truth freed from all Er- 
rours and Obfeut ities) 1 began to argue with my felf touching 
this Point after this manner: This Opinion o f the Pythjgpy-fdMj- 
is cither true, or falfc ; I f  falle, it ought not to be mentioned, and 
delervcs not to be divulged : I f  true, it matters not, though it 
contradiR all, as well Philosophers as ARronomers: And though 
foritscRablidimcnt and reduccment to ufc a  new Phiio&phy

and
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and AA onomy, ("founded upon new Principles and HypothcA) 
RiouldbccouAituted: Per the Authority o f Sacred Scripture 
will not oppoA t  ̂ neither doth one Truth contradiR another.
I f  therefore the Opinion o f P);htigt;r%f be true, without doubt 
God hath difpoied and diRatcd the words o f o f Ho^y Writ in 
fuch a manner, that they may admit an apt Anfc and rcconci!ia- 
tion with that Hypothecs. Being moved by the A R tafons, and , 
the probability ofthc (aid Opinion, I thought good to try whe
ther Texts of Sacred Scripture might be expounded according to 
Theological and Phyllcal Principles, and might be reconciled to 
it, io that (in regard that hitherto it hath been held probable) it ] 
may in afeer times, coming without fcruplc to be acknowledged 
for true, advance it felf, and appear in publick with an uncover
ed Face, without any mans prohibition, and may lawfhjlyand 
freely hold a Sacred intelligence with Holy T ruth , (b eamtAly 
coveted and commended by good Men. Which dengue,having hi
therto been undertaken by none that f know, wild am perl waded, 
be very acceptable to the Studious pf theA Learnings,efpeciahy to 
the moA Learned G%/;Af<? Gdh/^z, chief Mathematician to the 
moA Serene Grand Duke o f fujec/iy, and XcpAr, chief 
Marhematician to his Sacred and invincible Maj^Ay, theEmpc- 
rour, and to all that illuArious, and much to be commended Ac- 
cadcmyofthcLyHffjMtf ; whom, i f f  nuAake not, are all of this 
Opinion Although ! doubt not but they , and many other 
Learned Men might caiily have found out thefe or thelike Re
conciliations ofScripturaf cxprcHions; to whom neverthclefsi 
have thought he (in rclpcR of that proAfAon which f have under
taken, upon the faith o f my fbul,and the propenAty that I have 
towards Truth) to offer that o f  the Poet,

And in teAimony of my cAccm to them and all the Learned, 
to communicate thelc my thoughts ; conhdenrly aduiing my letf 
that they will accept them, witlA Candor equal to that where
with 1 have written them. +

Therefore to come to the buAnefs : AH Authorities o f Di
vine Writ which Aem to oppoA this Opinion , are reducible to 
Ax ClaAes; TheA rA isofthoA  that affirm the Earth to Rand 
Aill, and not to move : as fy<i/. pa. He 
.A/nrc, AE?4 fA  A lfoP^A  ro^.

the E^rrh, f%74f R ^  rfMWPff/ypr : 
And i .  ypr e-ypr : And others
o f  the like AnA.

TheA condis o f thoA which atteA the Sun to move, and
Revolve



Revo!vc about the Earth; as t p. J/z heyl?; 4
Tf^rzj^c/e yi?r the tS##, n?hzch c^weth y^rth 4  BrFdcgrpp#* CM# 

h;j rh-zw^fr, 4 /zd rc/^yceth ^  4 Cy<%#f t 7̂ r̂ z/z hẑ  C^Mr/e. ft 
^^zh^r/hyr^/zz the zzttcrw^pjrt the iie^Te/?, 4 4^ r;t4 4 eth 
^^^t;f77te th e e ^ e ^ ? t 4g 4 t4 ; 4 /tr/there zr 7z t̂h/z7ghzdyr^z the 
^et theree/  ̂ And Eff/f/hz/I.i. TheS/(/t r//cth, 47/d the *SM% 
cth d̂ n?7z, 4 /zd hjy?eth te the jp/^ee trhere he 4r<?/e: ztgeeth ten?4r f̂y 
^he^e/ t̂h, 4 /zd t^r/teth^hettt zzzztc the N^rth. Whereupon the 
Suns Retrogradation is mentioned as a Miracle, f / 4Z4h ^ 8 . The 
^^ret;tr/7e^tett degrees. AndEee/e^4^tett^^.8 . iithtytt;#ethe 

xre77t h4e^n?4r ^  jzzz/ /e/tgthette^ the /t/e ^  the i f  z7%. And
for this reafon it is related for a Miracle, in the Book o f y<yh%4 h, 
that at the Prayers o f  that great Captain the Sun Rood Rill, its 
motion being forbidden it, by him ; y^/h .io . <?%# th(?%
jiiR ape# Gthee#. Now if  the Sun fhould Rand Rill, and the 
Earth move about it, its Ration at that time was no Miracle ; 
and if y<yh#4h had intended, that the light o f the day fhould 
have been prolonged by the Suns fplendour, he would not have 
laid, *S*%#y?4#d the?;y?z#, but rather E%rthyf47;;f fhp# yizH.

The third ClaQis is o f thofe Authorities which (ay, that Hea
ven is and the Earth hf/tt nth ; of which (ort is that place
of y<7ff? fh%p.2. cited by S. Feffy,in y^Si.2. J n?zMyhetp 

H f4 ^e77 4 ^^/e, %M6fyi^zzei zzz the E^rth hez?? 4fh, with others o f  
the like purport. Hereupon ChrtR at his fncarnation is faid to 
f<7#;e ^wzzyr^zzz Hezrvezz ; and after his Refurre&ion to have <*/- 
redded zzp zzztz? h 4̂ T/e7z. But if  the Earth (hould move about 
the Sun, it would be, as one may fay , in Heaven, and confe- 
quently would rather be Heaven than hezze4 th it.. And
this is confirmed; For that the Opinion which placeth the Sun in 
the Centre, doth likewife place Mercury above the Sun, and 
%#%? above Mercury; and the Earth above Fezzzf J, together 
with the Moon, which revolves about the Earth, and therefore 
the Earth, together with the Moon, is placed in the third Heaven. 
I f  therefore in Spherical Bodies, as in the W orld, hf#<?4 ;h figni- 
Res no more than to be neer to the centre, and 4 %PTf, than to 
approach the Circumference, it muR needs follow, that for mai 
king good of Theological Portions concerning the Aiccnfion 
and Defcenfion o f ChriR, the Earth is to be placed in the cen
tre, and the Sun, with the other Heavens in the Circumference ; 
and not according to C(?per7HC#!y,whofc Hypothefis inverts this 
Order/ with which one cannot fee how the true Afccnfion and 
Defcenfion can be conRRent.

T h e  fourth ClaHis is of thole Authorities w hich make Hell to 
be in the Cen tre o f  the W o r ld , w hich is the Common Opinion 
o f D ivines, and conRrmed b y  this Realon, That (ince Hell (ta

ken
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M ain itsRriA denomination) ought to be in the toweA part of 
the W orld, and Rnce that in a Sphere there is no parr iower 
then the Centre, Hellfhallbe, as it were, in the Centre o f the 
Wdrid, which being o f a Spherical Figure, it mu A follow, that 
Hell is either in the Sun (forafmuch as it is fuppoled by this Hy
pothecs to be in the Centre of the W orld) or elle luppofing 
that Hell is in the Centre o f the Earth? if  the Earth fhould move 
about the Sun, it would ncceRarity enfue, that Hell, together 
with the Earth, is in Heaven, and with it revolveth about the third 
Heaven  ̂ than which nothing more abluid can be faid or imagi
ned.

The Rfth ClalRs, is o f thole Authorities which alwayes op- 
pole. Heaven to the Earth, and lo again the Earth to Heaven ; as 
if there were the lame relation betwixt, them, with that o f  the 
Centre to the Circumference, and o f the Circumference to the 
Centre. But if the Earth were in Heaven? it Ihould be on one 
fide thereof and would not Rand in the Middle, And consequent
ly there would be no fuch relation betwixt them ? Wvhich never- 
thclels dom&t only in Sacred Writ ,̂ butevenin Common Speech, 
ever and every where anfwer to each other with a mutual Oppo- 
Rtton. Whence that o f Ge/ze^r.r ^gg/A//////g Gc^

: :and fy y J .t i
i&e %re ^  the E%r/%? h<*/h ^ g /^ e //  to the
Chi/g/y-cp weyy ; and our Saviour in that Prayer which .he pre* 
feribethto us, Af^tth.6. T̂ ?y wit/ 6<? y;y E^r/h, tt /// 

a n d s .f j^ / ,  i CortntA. i^ . The ,%%% ^  ojfthe 
E^rth, o^rthy; the /e^ o ^  ^  ojf heytvo /̂y r and
Coheir. By hrtytwro yt//thrt?gj'rrF4te^thytt in 
tĥ tt t% Eytyth : and again, HgTz/Rg pejro through /he 
B/ooe/ ojf ĥ r Cro^e^or 4// th///gy, whether they he tht#gt ^  Ey/r/h 
or thF//g  ̂ r/tHe^ve/t .* and Ch^p.g. Set^oMr<^<%o//.f ^  th/^gr 
y/ho^/e^/toto/tth///gj'o//theE4rth; with innumerable other luch 
like places. ' Since therefore thelc two Bodies are alwayes mu
tually oppoled to each other, And Heaven, without all doubt? 
referrethto the Circumference, it mu A o f necelRty follow, that 
the Earth is to be adjudged the place o f the Centre.

The Axth and laA ClaHis is o f thole Authorities^ which (being 
rather of Fathers and Divines, than o f the Sacred Scripture) lay? 
That the Sun, after the day o f Judgment RiaH Aand immoveable 
in the EaR, and the Moon in the WcR.' Which Station, if the 
Py/h^gor/t^ Opinion hold trnc, ought rather to be aferibed to' 
the Earth, than to the Sun; for if  it be true, that the Earth doth 
now move about the Sun, it is neceRary that aAcr the day of 
Judgment it (hould Rand immoveable. And truth is, if  it muA 
lu&ilA without motion in one conRant place, there is no realon



whyitfhould rather Aand in one Ate o f that Place than in ano
ther, or why it fhould rather turn one part o f  it than another to 
the Sun, if (o be that every o f its parts without diAin&ion,which 
isdeftitute o f the Suns hght, cannot choofs but be difmal, and 
much worfe affcRcd than that part which is illuminated. Hence 
atio would ariic many other abfurditiesbeHdes thefe.

Thefe arc the ClaAes, &c. from which great aAaults are made 
againR the Aru&urc o f the Pythagorick SyAeme; yet by that 
timeKha!! have ArA laid down Rx Maximes or Principles, as 
impregnable Bulwarks ere&ed againAthem, it will be eaRe to 
hatter them, and to defend the Hypothecs o f Fyth^ger^f from 
being attaqued by them. Which before I propound, I do pro
ofs (with that Humility and ModeAy which becometh a Chri- 
Aian, and a perion in Religious Orders) that I do with reverence 
fubmit what t am about to (peak to the Judgment o f Holy 
Church. Nor have I undertaken to write thefe things out o f 
any inducements o f Temerity, or Ambition, but out o f Charity 
and a DeRre to be auxiliary to my neighbour in his inquiAtion 
alter Truth. And there is nothing in all this ControverRe 
maintained by me (that expe& to be better inAru&ed by thofc 
who profefs theic Studies) which I (hall not retra&, if any per- 
fons(hall by folid Reafons & reiterated Experiments, prove fome 
other Hypothecs to be more probable; but yet, until (uch time as 
they (hall decide the Point,! (hall labour all I can for its (upport.

My ArA and chiefeA Maxime is this; When any thing is at
tributed in Holy Writ, to God, or to a Creature, thats not be
am ing to, or incommenfurate with them, it muA o f neccfHty 
be received and expounded one, or more o f the four following 
Wayes; FirA, it may be (aid to agree with them 
end f  r(7p.7rf/0#4/{y, Secondly, t j
W  ^  Ce^Jer///g,^pprehe^A/?g,Ce/?eervft7g ,^ ^ e ^ J^ c f -
^g, Thirdly, dffer^Mg te the Opj^/e?t e /th e

the n?4y ejf Jp e^ ^ tg  ; to which Vulgar
Speech the Holy ChoA doth very often with much Audy acco
modate it (elf Fourthly, I?i re/peS ^  enr ^e/<ye.f, th^e
^  M7?te ^r. O f each o f thefe wayes there are
the(c examples: God doth not walk, (ince he is Infinite and Im
moveable ; He hath no Bodily Members, Rnce he is a Pure AR ; 
n̂d confequently is void o f all PafHon ofM inde; and yet in 

Sacred Scripture, G e 3. <z/er̂ .R. it is faid, He the
^ h e ^  ; and 22.<yeyyii^. it is faid, He n?j/^eth z# the ^ Cfr- 

and in many other places coming, departing, 
taking haft is aferibed to C o d ; and likewifc Bodily parts, as 
Ryes, Ears, Ups, Face, Voice, Countenance, Hands, Feet, Bow- 
*̂s, Garments, Arms; as alfo many PaRions, fuch as A n^r,

P p p Sor-
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Sorrow, Repentance, and the like. W hat fhall wc fay there
fore? Without doubt fuch like Attributes agree with God (to 
ufe the Schoolmens words M rt^h 7?r7C^//y,Py77p^rt77?77jiyy, 
7̂7777/7377̂ : And touching PaOions, it may be faid, that God 

condefcendeth to reprefent himfelf after that manner: as for 
inRancc, The 73 7̂77gry; i e. He rf%/f%/f?h ^777 /̂^773 <?77e ĥ/73 
73 777/gry ; He gr/e^e^f; i. c. He re^ej/et/; h/777 ê/̂  ^  e77e 
7 3 :  ft repe t̂e /̂h/773 th^t he h^^ w^f/e 777 J/7; i.e. He jee- j) 
7/3e^^3 e;7et^jtrepe77tecf. And indeed all thefe things are Ce;/7- )
p^rdfive jd  77̂ 3, and in refpeR o f us. So God is (aid to be in 
Heaven, to move in time, to fhew himfelf, to hide himRlf, to ! 
obferve and mark our R eps; tofeek us, to Rand at the door, 
to knock at the door; not that he can be contained in a bodity 
place, nor that he is really moved, nor in time ; nor that humane 
manners or cuRomes can agree with him, fave only according to 
our manner o f ApprehenGon: This Conception o f ours orderly 
diRinguifheth thefe Attributes in him one from another, when, 
notwithstanding, they are one and the fame with him : This Ap* 
prehenfionof ours diivideth alfohis aRions into feveral times) 
which, nevertheleRe, for the moR part, are produced in one and 
the fame inRant ; And this, to conclude, alwayes apprehendeth 
thofc things with fame dcfeR , which, notwithRanding are in 
C od moR perfcR. For this reafun doth the Sacred Scripture 
exprefsit Rlfdrrnrd/77gto  the %*/g4rOp/%7(7#, whilR it aRribes 
to the Earth Ends and Foundations, which yet it hath not; to 
the Sea a Depth not to be fathomed ; to Death (which is a Pri
vation, and consequently a Nonentity J  it appropriates ARions, 
Motion, Pa(Hons,and other Rich like Accidents, o f all which it is 
deprived, as alfo Kpithites and AdjunRs, which really cannot 
Rlit with i t : Jr  the h/tterTte^e ^  De^thp<7/% ? i Sam. i ^ .^2. 
Lef& jf& f##;? Pfald. He h^th^re^jy^/ the
wettt^ ^  De^th, Pfal.y.t^.. Th#Kr47/e/% 77/e 7̂7773 the ĝ 7te3 ^  
De^th, Pfal.8 .̂. Z73the 777/ ^ f  the y&46ftnp ^ D e ^ th , Pial.
Le^e 73 Jb-<?#g 773 De^th, Cant.8 ,p. The F/r/Z-Fertt e/' De^th Job  
i 8 .r ^ ^ / D e jt h y ^ ,^ r Jo b a 8 . a 3 .And who knows
not that the whole HiRory of the rich Glutton doth confIR of 
the like phrafes of F37^r speech? So Eee/e/7^3f773, Chap. 27. 
verf i r . The gn%f(y 773̂77 jht^/eth 377 43 rhe 3̂377; /̂ 73t %
yi?#/ eh^trgeth 773 the Moe/t; and yet the Moon according to the 
real truth o f the matter no wayeschangeth, but abides the fame 
for ever, as y4f/b*e77<7773er3 demonRrate , one half thereof remain
ing alwayes lucid, and the other alwayes opacous. Nor at any 
time doth this ftatevaryinit, unlefle yttreyp^Rf ^  773, and ^e- 

^ e  ojM#;<?77 the Ftt/g^r. Hence it is cleer, that the 
holy Scripture fpeaks according to the common form o f fpeech u-



Rd amongfc the unlearned) and according to the appearance o f 
things, and not according to their true Exigence, in like man
ner in thcde&ription o f the Creation o f  all things
the Light is (aid to be made (hit o f all, and yet it followeth in 
the Text, ^/7^/he /he M̂ r/77/Tg wj^fe r/^y :
and a iitdc after thefcvcral Ads o f the Creation are diRinguifhed 
and aligned to fcvcral days, and concerning each o f them it is 
(aid in the Text, /^4^/he Eff/zh/g the /he

; and then /he /h/nV e/^y, /he^T/r/h ^4y, Hence
many doubts anfe, aH which I (ha]! propound according to the 
common SyReme, that it may appear even from the Hypothecs 
of that SyReme, that the facred Scripture fometimes, for the a- 
Voyding o f emergent dKRcuhies, is to be undcrAood in a vu!gar 
fenfe and meaning, and in refpeR o f us, and not according to 
the nature o f things. Which diRinRioneven ^W/fez/e himfelf 
feemeth to have hinted, when he faith,  ̂ ^e;//e /h/#gt 4re 7//̂ re 

/e MF ; e^hery hy 77^77^  ̂ or /efMMafMP* ̂ e.

Fidt therefore; i f  the light were made before heaven, then 
it roHcd about without heaven to the making of the diRinRion 
of Day and Night. Now this is contrary to the very doRrine 
of thefemen, whoafRrmthatnoCoelcRiat Body can be moved 
HntcRc p<?r and by the motion o f Heaven, 4 (yof
iv  ̂ 4/ /he 0^ /he hogrd. Again, if it be (aid, that
the Light was created at the fame time with Heaven, and began 
tobe moved with Heaven, another doubt arifeth, that likewife 
oppofeth the forefaid common Hypt^/he^/ ; For it being faid, 
^hat Day and Night, Morning and Evening were made, that fame 
is cither in refpeR o f the Univerfe, or one!y in refpeR o f the 
Earth and us. If (o be that the Sun turning round (according to 
the Hypo/hcji/ of the Common SyReme) doth not caufe the 
Night and Day, but only toopacous Bodies which are deRitute 
of all other light, but that o f the Sun, whilftin their half part 
(which is their Hez/z/^ph^re) and no more, (for that the Suns 
hght paHcth over but one half of an opacous Body , unlcfs a ve
ry tmaH matter more in thofe of leRer bulk) they are illumina
ted by the Suns afpeR, the other half remaining dark and tcnc- 
hrofe, by reafon of a fhadow proceeding from its own Body. 
Therefore the diRinRion of dayesby the light o f  heaven, ac
cording to the defeription o f them in the facred Scriptures, muA 
^ot be undcrRood <7̂ /lohftc(y, a n d ) e ,  and N%/Mrc her 
fe ff; but in refpeR of the Earth, and o f us its inhabitants, and 
oonfcquently J"cc7f?;6ht7;; 77(?j. 'Tisnot therefore new, norunu- 
ioal in facred Scripture to fpcak of things ̂ ecM77̂ M77/ ahd On- 
7 R/ ^c/peS and/e^77rhf777 4pp4re?7/H^/; but not/ecMMdM7%
J^andre7  44Nu*4W, oc ^ ^ (a /e /y  and $/wpfy^

P p p  ^  ̂ And
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And if any one would undcrAand thcfe Days o f Acred Scn- 
pture, not only ?7̂ y, but alio ^^7777^77/ 77̂ 77̂ 777, as
circulations of CoeleAial Light returning to the fc!f fame point 
from whence it did at ArA proceed ; A) as that there needs no 
rcfpeR to be had to Night or to * DarkncAc, for which (ole rea
son we arc Ain to imbrace the Interpretation o f Acred Scripture 
y<?f KH6fH7% Mpy ; In oppoAtion to this we may thus argue : If the 
facred Scripture be underAood to (peak o f iterated
and AicceOIve circulations of light, andnotr^/]c>e#M%(?/?r;, as if 
thefc words ET/e77/77g M<?r77777g had never been in Artcd,which
In their natural acceptation denote the Suns habitude to us and to 
the E arth ; For that the is that time when the Sun be
gins to wax light, and to rife above the LAr7K,o77 in the EaR, 
and become viable in our and ETf/777/g is the time
in which the Sun declines in the WeA, and approachcth with its 
light ncerer to the other oppoAte Hanx,## and H f77;(yjcyh<t'rf, 
which is contiguous to this o f ours. But the word P%^ is a Co 
relative to the word Nrghf. From hence therefore it evidently 
appeareth, that thefc three words E^e77/ 77g, M(?r77z77g, and D ^ , 
cannot be underAood o f a Circulation of Light y<?,
an d^^A te^  but only 77̂ y, and 77^rz; and in
that fenfe indeed the M^rw/g and E^c/j/z/g do make the N?gh; 
and P^y,

In like manner, Gf77.i. 16.it isfaid,G(7^7;7^r/(?7^grr^r L/gh^y; 
tljc greyer Lzgbt to the P^y, %77<s! the /e^cr Lzght to r;;/e the 
Atght, ?̂77̂  the Story. Where both in the PropoAtion and in the 
ipeciAcationof it, things are (poken which arc verydifagreeing 
with CceleAial Bodies. Therefore thofe words arc in that place 
to be interpreted according to the forefaid R ules; namely, ac
cording to the third and fourth ; fothat they may be faid to be 
underAood^rcorr/zTtgt^thf/eTTyeojf th e ^ ;Jg jr , 7̂77̂! the 0̂777777077 

ojf ype^t^z/tg, which is all one, as if  we Aiould Ay, /77^.77^7 
4j7j7%re%?M#;, and yer7777fhf77z 77oy, ^e/ re/pe^bt 77ô rz. For ArA, it 
is Aid m the PropoAtion, ^ 776? God ẑ ẑ de tzyo greot Eighty; 
meaning by them the Sun and Moon, whereas according to the 
truth o f the matter thefe are not the Greater L igh ts; For al
though the Sun may be reckoned amongA the Greater, the Moan 
may not be f o , unlels 777 re/pe<S 0^ 7*r. Bccaufc amongA 
thole that are abAalutely the Greater, and a little IcAcr than the 
Sun (nay in a manner equal to i t j  and far bigger than the Moon, 
we may with great reafon enumerate Ŝ tMTVj, or Home of the 
Fixed Stars o f the Arft Magnitude, fuchas C%7Mp?ar, (otherwife 
called y4rc4774r) in the end o f a River ; or the L;tt/e Dog in 
the mouth of the Cre%t Pog ; or the Foot o f Orzo77, called Rz- 

 ̂ or his Right yhott/der, or any other o f that Magnitude.
, There-
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Therefore the tirpgre<*; L /gh ^  arc to be understood in refpeA o f 
ŝ, and according to vulgar eftimation, and not according to the 

true and reaH exigence of fuch Bodies. Secondly, in the fpeci- 
hcation o f the Propofition it is laid, The greater Light r^/e the 
D^y; hereby denoting the Sun ; in which the verbal lenfe o f 
Scripture agreeth with the Truth o f the Thing; For that the Sun 
istheGreatcftof all Luminaries, and Globes. But that which 
followeth immediately after, ^7;^ the Light t  ̂ rx/p th^
Night, meaning the Moon, cannot be taken in the true and real 
fenfe o f the words: For the Moon is not the lefler Light, but 
Mercury ; which is not only much lefler than the Moon, but alfo 
than any other Star. And if, again, it be faid, That the Holy 
Text doth not fpeak o f the Stars, but onelyof the Luminaries, 
for that prcfently after they arc mentioned apart, the .S ^ r^  
and that what we fay is true touching the comparison of the Stars 
amongA them Alves, but not in refpcR of the Luminaries, name
ly, the Sun and Moon ; This reply doth diAover a man to be 
utterly ignorantin the A Studies, and fuch who having not the 
lea A imattering in them, doth conceive an abfurd and erroneous 
Opinion o f the CoeleAial Bodies. For the Moon and Sun, con- 
fidcred in them Alves, and as they appear to us, if  they fhould 
he afar greater diAancc from us, than indeed they are, would be 
no other, nor would appear to us otherwife than S tars, as the 
teA do in the Firmament. But Great Luminaries they neither 
arc, nor Aem to be, fav e o n ly ^ rf/p g S g ^ M ? ; A n d fo , on 
the other lide, the Stars, as to themfeives, are no other than fo 
many Suns and fb many Moons ; yet are fo far remote from us, 
that by rcafon of their diAancc they appear thus Anall, and dint 
of light, as we behold them. For the greater and lefler diAancc 
of heavenly Bodies doth augment and diminith
their appearance both as to Magnitude and Light. 'And' there
fore the words which follow in that place o f

(as diAinguifhing the Stars from the Sun and M ooiiJ are* 
to be taken in no other acceptation than that which we have fpo- 
ken of, namely, 4ff0rfh#g thp Tn/gitr, /^p
ri?7;/;;^77;7/j7777prg/'/p^c/7. For indeed, according to the truth 
of the matter, all CoeleAial Bodies, being (hining Globes, are o f 
avaAbignefs, to which if we fhould be loneer as we are to the 
Moon, they would feem to us of as great, yea a greater magni
tude than the Moon : AslikewiA on the contrary, if we were as 
far difrant Aom the Sun and Moon, as we are from them, both 
Moon and Sun would (hew but as Aarsto U9. And yet the 
fplendor of the Sun would doubtlefs be greater 77;fe%/7<pe than 
that of any other Aar. For, although it fhould be granted that 
tome Aars (as thole o f the Fixed that twinkle) det fhine o f  them-

felvcs
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Reives, aud by their own nature, as the Sun, that derives not its 
light Rom others (which yet remains undecided and doubtful) 
and borrow not their light from the Sun ; Ncverthclcfs fince the 
brightness o f none o f the Aars may be compared with the Suns 
lplendour, which was created by Cod 6rR, and before all other 
Luminaries, in the higheA kind of Light, it would therefore 
notwithRanding follow, that none o f thofe Rars, although pla
ced in the lame proximity to us with the Sun, and therefore ap
pearing to us of the fame Magnitude as the Sun, can beAow up
on us fb much Light as we receive from the Sun: As on the 
contrary, the Sun, at the fame remoteneffe from us as they are, 
would indeed, as to its Magnitude, appear to us as one o f thole 
Rars, but o f a fplendour much more than that o f theirs.
So that, now, the Earth is nothing elfe but another Moon or Rar, 
and fo would it appear to us, i f  we fhould behold it Rom a con
venient diRance <?% blgb. And in it might be obferved (hi that 
variety o f Light and Darknefs which the Sun produccth in it by 
making Day and Night) the fame difference o f Afpe&s that arc 
feen in the Moon, and fuch as are obferved in tricorporate Ff- 
7W ; in like manner alio 'tis very probable that the fame might 
bedifeernedinother Planets, which fhineby no light o f  their 
own, but by one borrowed from the Sun. What ever there
fore may touching thefe matters be delivered in the facrcd Leaves 
or the common fpcech o f men, diffentingfrom the real truth, it 
ought (as we have faid before) absolutely to be received andun- 
derAoodyiftM77(Rt77* TMfgj y!p7iff77f/<tw, ^  f<?77;AVM77<?7/; ^

Andfo, to return toourpurpofe, if̂  all this considered, the 
f y t b ^ r f ^  opinion be true, it will be eafie, according to the 
fame Rule, to reconcile the authority of facrcd Scriptures with 
it, however they feem to,oppofe it, and in particular thofe of the 
RrR and fecond ClaHls, by my firA ; For that in
thofe places the holy Records fpeak according to our manner of 
underRanding, and according to that which appearcth inrefpeR 
o f  us; fbzRr R R 3vRb t b ^  Bodje.?,

they 4 re by /be ?rjy ^  bK;%4"f
^ t b ^ t  tb̂ r E^r/b

bcr.  ̂ And fo the Holy Scripture is ufed in the Commune and 
Vulgar way o f fpcaking ; becaufcin refpcA of our fight ? the 
Earth feems rather to Rand fixed in the Centre, and the Sun to 
circumvolve about it, than otherwife : as it happens to thofe that 
arc putting off from the Banks o f a River to whom the flioic 
feems to move backwards, and go Rom them : but they do not 
perceive(which yet is the truth)that they themfelvcs go forwards.

Which
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Which fallacy o f our fight is noted) and the Reafon thereof af- 
figned by the Opticks; upon wich, as being ftrange to? and be- 
fides my purpofc, I will not ftay) and on this account is 
brought in by Firgi/? faying ?

FrcT/ehi^/MrperfM? rerr̂ ê Me ^rhe/^Me rece<V%#f.

[] But it will not be amifs to conGder why the facred Scripture 
dothfo RudiouOy comply with the opinions o f the Vulgar, and

' why it doth not rather accurately inAru& men in the truth o f the 
matters, and the fecrcts o f  Nature. The Reafon is, RrA? the be
nignity o f Divine Wifdome? whereby it fweetly accomodates it

I icif to all things, in proportion to their Capacity and Nature.
[ Whence in Natural Sciences, it ufeth natural and neceffary cau

ses, but in Liberal Arts it worketh liberally, upon Generous 
Perfons after a fublime and lofiy manner; upon the Common 
People? familiarly and humbly ? upon the Skilful? learnedly; 
upon the Simple, vulgarly ; and fo on every one, according to 
his condition and quality. Secondly? becaufe it is not its In
tention to fill our mindcs in this life with vain and various curi- 
ohties? which might occaRon our doubt and fhfpenfe., For the
truth is? 0 * )  PR *h%f ^cre^ye^h^pew/er/ge? i/7cre^ye^h y^rrew.
Moreover it did not only permit? but even decree ? thatth e 
World fhould be very much buGedin ControvcrGesand iDifpu- 
tations? and th .̂t it fhould be imployed about the uncertainty o f 
things? according to that faying o f  ("hj He h^rh
/ef the IFer/c! iy/ their he<trf; yi? th^t 7%%% the wer^
*h%; Ge^ ;;/^^ethyrow the hegi/777/vg %;?;<* the And touching
thofe doubts, God will not permit that they Rial! be difeovered 
tousbcfbrethccndof the W orld : (*c^ y^twhichti;/7ehew iR  
bring rj fight the hiRtfen th/%g,r ^  Ri/r^e^e .* But Gods onely 
fcope in the facrcd Scripture is to teach men thofe things which 
conduce to the attainment of Eternal Life ? which having ob
tained? ( " I F f / e c  hin/ y^ce tc .* ( e^ yĥ /R he 
fif̂ e h/;77?y r̂ weyh^R jeeh in /^h e ti. Then fhall he clearly 
frier/ make known unto us all thofe CurioGties? and Dogmati
cal QyeRions? which in this life, (y^) in which we yee thre^gh % 
G/^Je R^r /̂y  ̂ could be known by us but imperfe&ly and R p ^ e-  
rieri? and that not without much pains and Rudy. For this 
caufethe Wifdome of God? revealed to us in the facred Leaves, 
Is not Riled Wifdome absolutely? but (g ) ^n^ing fF*yirhn%e; 
Its onely end being to lead us to falvation. And S. f  %;t/ preach
ing to the Ccrwh/^ny, faith 2 (h) iRetern/ineRt^ ^cw77(7th/ng 
^weng jn?n, yh^e y^y)^ Chrijl? hint cntc^ieR ; whereas not- 
withRanding he was thorowly inRruRed? and profoundly learned
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in a!] humane Sciences; but making no account o f thcfe things 
he profcflcth that it was his defrrc to teach them no more but the 
way to Heaven. Hence is that which God lpeaketh to us by 

'* De^r, /e yrt/Z/j )[Z <?;;?
thy B?h;fh te^cheth thee pr^t^h/e /hZ/Tgy.J Where the 6 / ^  
y^ry addcth, 7M%^ZtZ/Z  ̂[[not Ribtil tics.] For God neither taught 
us, Whether the ALtferz^fri/Mg o f Heaven, and the Elements 
be the fame ; nor Whether C^77/7777fjZ be compoied o f I:idivih- 
b ks, or whether it be divifiblc Z77 ; nor, whether the
Elements are formally M;?xf; nor how many the Ccckhial 
Spheres, and their Orbs are ; Whether there be Epicycles or 
Ecccntricks; nor the Vcrtucs of Hants and Stones; nor theM" 
tu reof Animals ; nor the Motion and influence o f the Planets; 
nor the Order o f thcUniverfe; nor the Wonders ot Mineral 
and universal N ature: but only things profitable, to
wit? his Holy Law ordained to the end, that we being put into 
poflefUon o f Bleflednefs, might at length be made capable of all 
perfe& knowledge, and the vifion of the whole Order and ad
mirable Harmony, asalfothc Sympathy and Antipathy of the 
Univerfe and its parts , z% h/j , wherein all thofc
things (hall moR clearly and diRin&ly, then, appear to us, which 
mean while, in this life, he hath remitted (bs far as its ability 
reacheth) to humane fcarch and enquiry: But it was not his 
purpofe to determine any thing, dire&ly or indire&ly, touching 
the truth of them. Becaufe as the knowledge thereof would lit
tle or nothing profit Us, but might in iome calcs prove prejudi
c ia l; fo the ignorance thereof can doubtlefs be no detriment, 
but may in fomc cafes be very beneficial to us. And therefore 
by his moR admirable Wifdome it comes to pafs, that though all 
things inthis World are dubious, uncertain, wavering, and per
plexed ; yet his Holy Faith alone is moR certain ; and although 
the opinions about Philofophical and Do&rinal points be divers, 
there is in the Church but one Truth of Faith and Salvation. 
Which Faith, as neccfsary to Salvation, is fb ordered by Divine 
Providence, that it might not on]y be indubitable, but alio un- 
fhaken, fure, immutable, and manifeA to all men : the infallible 
Rule o f which he hath appointed the Holy Church, that is waffl
ed with his precious Blood, and governed by his Holy Spirit, to 
whom belongs our San&ification, as being his work. This there
fore is theReafon why God would have Speculative Queffions, 
which nothing conduce to our Salvation and Edihcation,and why 
the Holy GhoA hath very often condcfccndcd to Vulgar Opini
ons and Capacities, and hath difeovered nothing that is fingular 
or hidden to us, befides thole things that pertain to Salvation. 
So that confequendy it is clear by what hath been laid, how and

why



why nothhig o f certainty can be evinced from the forcfaid An- 
thorities to the determining o f Controversies o f this Nature ; as 
alfo with what Reaton from this flrff 7̂ x70777? the Ob)eRions o f  
the 6rR and fecond Claffe arc caflly anf\vercd, as alfo any other 
Authority o f (acred Scripture produced againRthe Fyt%74g0rS%# 
and C0per/7/0477 Syffemc io long as by other proofs it is true.

And the Authorities o f the Second Claffe in particular by 
this fame Maximc, Ojf ?%7f 0r 7̂774ry 777477770̂  0^ 4ppr0^0770f/77g 
t%?7#g.f 4^ 4pp04r ^  %ar, 477̂ / j/ lr r  ^ 0  00777777077 nvy 0^

?77g, may be thus reconciled and expounded; namely, Oftentimes 
an Agent is commonly ,and not improperly Said to move, (though 
ithave no motion) notbccaufe it doth indeed move? but cx- 
7̂77̂ 0̂ 7̂70777777477077, becaufe receiving its influence and a&ion ac 

the motion o f the Sub)eR ; the Form and Quality infufed to 
theSubjeRby thefaid Agent doth likewife move. As for ex
ample, a Fire burning in a Chimney is an immoveable Agent) 
before yvhich a man opprcSt with co!d Sits to warm him Self who 
being warmed on one fide, turns the other to the Fire, that he 
tnay bp warmed on that Side alSo, and So in like manner he holds 
every part to the Fire fuccefllvely, till his whole body be warm
ed. 'Tis clear, that although the Fire do not move, yet at the 
Motion o f theSub)eR, to wit the Man, who receiveth the heat* 
and a&ion o f the Fire, the Form and Quality^ o f its Heat doth 
move !̂/7gM/4t7777, per p%rte.f, round about the mans body, and 
alwayes Seeketh out a new place ; and So, though the Fire do  
not move, yet by reafonof its.effeR, it is Said to go round aH 
the parts o f the Mans body, and to warm it) not indeed by a  
true and real motion of the Fire it Self̂  Since it is SuppoSed (and 
that not untruly) not to move, but by the motion to which the 
Body is excited, out o f a deSIre o f receiving the heat o f  the Fire 
in each o f its parts. The Same may be applied to the Illumina
tion imprcSlcd fuccefflvely on the parts o f any G lobe, which 
moves Orbicularly at the aSpeR of a Shining immoveable 
Light. And in the Same manner may the Sun be Said to rife and 
Set, and to move above the Earth, although in reality he doth 
not move) nor Suffer any mutation ; that is to fay, Inafmuch as 
his Light (which cffeR is the Form and Quality proceeding from 
him, as the Agent, to the Earth as the SubjeR) doth Senflbly 
glide forwards, by rcaSon o f the Orbicular motion o f  the Earth; 
and dothalwayes betake it Self to Some new place of her Surface; 
upon which ground he is truly Said (̂ 007777̂ 77777 ^77̂ 400777 / 0r/770- 
Me???) to move above, and revolve about the Earth : Not that the 
Sun doth move, (for by this Opinion we affirm the Earth to 
move, that it may receive the Sun one while in one, another 
while in another part of it) but that at the motion o f the jBarth

Qjq q  hef
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her felf a contrary way, the Quality diffutcd into her, and im* 
preffed upon her by the Sun, namely the Light o f the Day is 
moved, which rifeth in one part o f  her, and lets in another con
trary to that,according to the nature and condition of her motion; 
And for this rcafon the Sun it felf by confequence is (aid to rife 
and fet, (which notwithAanding ex Aands immovea
ble) and that no otherwife then per isf###/#/#;?;/#/??#? extr^z/ee^w, 
as hath been faid.

Jofhm c.io. After this manner the command o f
r̂. n. ^ud ^  Miracle o f  the Suns ceAation o f Motion wrought

by him, may be fo underAood, as that not the Solar Body pro
perly, but the Suns fplendour upon the Earth Aood A i]l; fo that 
not the Sun it (elf, (being o f it felf before that time immovea
ble) but the Earth that receivcth its fplendour, Aayed her Mo* 
tion ; which, as lhe inceAantly purfuing her ordinary Motion to- 

* <xpc#f& wards the Ea A, *  called up the Light o f the Sun in the WeA, & 
AandingAiH, the Suns light impreA upon it likewife Aood Ai!L 

38. v.8. After the fame manuer proportionally is that T ext o f ^ / ^ e x 
plained, touching the Suns going ten degrees backward upon the 
D ial o f So (which may ferve for another Example) the
Hand being moved about the Aame o f a burning Candle that 
Aands Ail], the Light moveth on the Hand, that is to fay, the 

. (aid Hand is illuArated now in one part, anon in another, when 
as the. Candle it felf all the while removes not out o f its place: 
whereupon the faid Light may
be afAtmed to rite and fet upon the Hand, namely, by the foie
motion ofthe faid Hand, the Candle it (elf never moving all the 
while/ And let this fufHce for the explanation o f my fir A f  rim 
cipledt whichby reafopof its difficulty and extraordi
nary weight inquired fome prolixity in the handling o f it.
\ M y  fecondM axim eisthis? Things both Spiritual and Cor

poreal, Durable and Corruptible, Moveable and Immoveable, 
have teceived from Cod a perpetual, unchangeable, and Inviola
ble Law,conAitutingtheEAence and Nature o f everyone of 
them : according to which Law all o f them in their own N** 
ture perAAing in a certain Order and Con Aancy, and obferving 
the fame perpetual Courfe, may defervedly be Ailed moA Stable 
and Determinate: \ Thus Fortune (than which there is nothing 
in the W orld more inconAant or fickle) is faid to be conAant 
and unalterable in her continual volubility, viciflitude , and in* 
conAancy, which was the occafion o f that Verfe,

' Efyirwpcr f 7%

And thus the motion o f Heaven (which by the conAan Law
o f
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of Nacure ought to be perpetual) may be (aid to be immutable 
and immoveable, and the Heavens themfelvcs to be immovea- 
b)y moved, and Tenene things to be immutably changed, be- 
caulc thole never ceafe moving, nor thefe changing. By this Prin
ciple or Maxime all difficulties belonging to the RrR ClaHIs are 
cleared, by which the Earth is faid to be (fable and immoveable, 
that is, by underRanding this one thing, That the Earth, as to its 

[ own Nature, though it include in it (elf a local Motion, and that 
threefold, according to the opinion o f Diur-

] nal, with which it rcvolveth about its own Centre; Annual; 
by which it moveth through the twelve Signes o f  the Zodiack, 
and the motion o f Inclination, by which its Axis is alwayesop* 
pofed to the fame part of the W orldJ as a!(o other Species o f  
Mutation, fuch as Generation and Corruption, Accretion and 
Diminution, and Alteration o f divers kinds; yet in all thefe (he 
is liable & conRant, never deviating from that Order which God 
hath appointed her, but moveth continually, conAantly and im
mutably, according to the fix before darned Species o f  Motion- 

My third Maximc (hall be this; W hcn.a thing is moved ac
cording to fome part of it, and not .according to its .whole , it 
cannot be faid to be jlwp/y & moved,but only per
^w ,for that liability taken (imply & abfolntly do rather accord 
with the fame. As for example, if a Barrel or other meafiire o f  
Water be taken out o f the Sea, and.transferred to another place? 
the Sea may not therefore be faid to be remo
ved from place to places but only per 4 cdde/M, and /efUMdmK 
ynid, that is, according to a part q f it, tu t  rather (to ipeak (im
ply) we fhould fay that the Sea cannot be carried or moved out o f 
t̂s proper place,, though as to its parts it be moved, and transfer

red to & again. This Maxime is manifeR of it (elf^and by it may 
the Authorities be explained which feem to make for the immo
bility of the Earth in this manner ; namely, The Earth per/e ^

conRdered as to its , is not mutable, feeing it is * 
neither generated nor corrupted neither increafed nor diminifhed; 
neither is it altered /ecM7?dM%; but only /fCK#6f%wp4rtf.f. 7%; ^<r*4 Ft-
Now it plainly appears, that this is the genuine and true Senfe o f 'undum Totum ^ 
^nat is afcribcd to it out of Ecdepj/re^e^p. t d?Mg& wt

CeTyerjfzo/i
j^r e<z/er: as if  he fhould fay; although the Earth, according to its 
parts, doth generate and corrupt,and is liable to the viciditudes o f 
Generation and corruption, yet in reference to its Whole it never 
generateth nor Corrupteth, but abideth immutable for ever:
Like as a Ship, which though it be mended one while in the Sail- 
yard? another while in the Stern, and afterwards in other parts 
h yet remains the fame Ship as it was at RrR. But tis to be adr

Q_q q 3 vertife^
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vertized, that that Scripture doth not {peak o f a Loca! Motion; 
but o f  Mutations o f another nature; as in the very fubRance, 
quantity or quality o f the Earth it felf. But if it be faid, that 
it is to be underRood o f a Local Motion, then it may be ex
plained by the infuing Maxime, that is to fay, a rcfpeR being had 
to the natural Place aOlgned it in the Univerfe, as fhall be fhewed 
by and by.

The fourth Axiome is this; That every Corporeal thing, mo
veable or immoveable from its very GrR Creation, isalotted its 
proper and natural place; and being drawn or removed from 
thence, its motion is violent, and it hath a natural tendency to 
move back thither again: alio that nothing can be moved from 
its natural p l a c e , F o r m o R  great anddreadM 
mifehiefs would follow from that perturbation of things in the 
Univerfe. Therefore neither the whole E arth , nor the who!e 
Water, nor the whole Air c a n f o f M ? #  be driuen or for* 
ced out o f  their proper place, Gte, or SyReme in the Univerfe, 
in refpeR o f the order and difpoGtion of other mundane Bodies. 
And thus there is no Star (though Erratick^ Orb or Sphere that 
can defert its natural place, although it may other wife have Home 
kind o f motion. Therefore all things, how moveable foever, 
are notwithRanding faid to be Rable and immoveable in their 
proper place, according to the forefaid fenfe, ?.?. /efMtMbiwfp' 

For nothing hinders, but that they may
fome waymove; which motion (hall not be natural, but violent. 
Therefor^ the Earth, although it (hould be moveable, yet it 
might b e faid to be immoveable, according to the precedent 
Maxime, for that itf neither moved in a right Motion nor out of 
the Courfe aRigneditinits Creation for the RandingRuleofits 
m otion; .but keep'within its own fite, being placed in that 
which istcalled the Grand Orb, above and beneath
and being in tHe^middle betwixt thefe (which according to the 
common opiniom is the Suns place) it equally and continually 
moveth about the Sun? and the two other intermediate Planets? 
namely and MerfRyy, and hath the Moon (which is another
Earth, but ^Etheria!, as after fame of the ancient Phi-
lofophers, will have it) about it fe lf From whence, inafmuch as 
fhe perCReth uniformly in her Courfe, and never at any time 
departeth from it, (he may be faid to be Rable and immoveable: 
and in the fame fenfe Heaven likewife, with all the Elements, 
may be faid to be immoveable.

ThcGAh Maxime followeth, being little different from the 
former. AmongR the things created by God, fome are o f fuch a 
nature, that their parts may be 4% or by turns, fe-
parated Rom themfelves, and d if  ioyned Rom their Whole $

others
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others may not, at lcaA, taken g^(y : now tho(c are pe^ 
rifhable, but the(c perpetual. The Earth therefore flnce it 
!s reckoned among A thole things that arc permanent, as hath 
oecnfard already, hath its parts, not ditnpable, nor i%g/7ff#;, ^
Sparable from its Centre (whereby its true and proper place is 
3{Hgned it) and from its whole, taken collcRively : becaufe ac
cording to its whole it is always preierved, compa&, united, and 
coherent in it (elf, nor can its parts be feperatedfrom the Cen^ 
tre, or from one another, unlefs it may (o fall out per 
and violently in fome of its parts; which afterwards, the obAacle 
being removed, return to their Natural Station fpontaneouAy? 
and without anyimpulfe. !n this Senfe therefore the Earth is 
faid to be Immoveable, and Immutable : yea even the Sea, Aire,
Heaven, and any other thing (although otherwife m oveable) fo 
long as its parts are not didipable and (eperable, may be faid to 
be Immoveable, at leaA taken This Principle
or Maxim differeth from the precedent only in that this referrs 
to the parts in order to P/4ff, and this, in order to the Wnole.

From this Speculation another Secret is difeovered. For hence <?*<*
itismanifeA wherein the proper and genuine formality o f the 
Gravity aad Levity ofBodyes conAAeth; a point which is not fo 
clearly held forth, nor (o undeniably explained by the Peripate- 
tick Phylo(ophy. Gr^g^Ay therefore is nothing elfe according to 
^e Principles o f this new Opinion, than a certain power and ap
petite o f the Parts to rejoyn with their Whole? and there; to reA 
isin their proper place. Which Faculty or DifpoAtion is by 
Divine Providence beAowed not only on the 'Earth, and Ter
rene Bodies, but, as is believed, on CceleAial Bodies alfb, name- 
ly the Sun, Moon, and Starrs; all whole parts are by this Impul*  ̂ ^
honconnefled, and conferved together, cleaving clofely to each 
other, and on all Ades prefling towards their Centre, until they 
come to re A there. From which Concourfe andCompreAion a 
Spherical and Orbicular Figure.of the CadeAial Orbes is produ
ced , wherein by this occult Quality naturally incident td 
each o f theni they of themfelves fubAA, and arc alwayes prefer
red. But Leg^/fy is the ExtruAon and ExcluAon of a more te- 
nuo(e and thin Body from the Commerce o f one more Solid and 
denfe, thatisH cterogencaltoit, by vertueofH eat. Where- t/M, yr^r b 
upon, as the Morion o f Grave Bodies is CoTMprcj^g'f ? fo the Mo- 
tion o f Light Bodies is Exfc7?jig'e .* For its the propperty o f Heat  ̂
to dilate and rarify tho(c things to which it doth apply, conjoine 
and communicate it (elf. And for this rea(on we And Levity 
and Gravity not only in re(pe& o f this our TereArial Globe, and 
the Bodies adjacent to it, but a!(o in re(pe& o f thofe Bodies 
which are faid to be in the Heavens, in which thole parts which
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by realbn o f their proclivity m âke towards their Centre are 
Grave) and thole that incline to the Circumference Light. And 
fo in the Sun? Moon) and Starrs) there are parts as well Crave as 
Light. And consequently Heaven it (ctf that fo Noble Body, 
and o f  a fifth EHencc, (hall not be conAituted o f a Matter diffe" 
rentfromthat of the Elements) being free from all Mutation in 
it's SubAance, Qtiandty, and Q uality: Nor lo admirable and 
excellent as y%ri/f#//e would make us to believe ; nor yet a folid 
Body, and impermeable; and much lcffe (  as the generality of 
men verily believe) o f  an impenetrable and moA obdurate Den
sity ; but in it (as this Opinion will have it) Comets may be ge
nerated ; and the Sun it lelf, as tis probable, exhaling or attra8- 
ing fundry vapours to the lurface o f its Body, may perhaps pro
duce thole Spots which were oblerved to be io various, and irre
gular in its : o f which G%/;he%F in a perticular *  Trcatifc
hath moA excellently and moA accurately lpoken ; inlbmuch, 
that though it were not bclidcs my prelent purpole, yet it is con
venient that I forbear to (peak any thing touching thofc matters, 
IcaA I (hould feem to do that which he hath done before m e: But 
now if there be found in the Sacred Scriptures any Authority 
contrary to thelc things, it may be lalved by the forclaid Argu
ments Analogically applyed. And furthermore it may be laid, 
that that Solidity is to be lo underAood) %r /h^f ?;

f/e/r, prpe^e/r4/7P///rp^n;he^ce the 
proceed. For the truth is, as that cannot be admitted in bodily 
Creatures, fo it is likewise repugnant to Heaven it fclf being 
indeed a Body o f its own Nature the moA Rare o f all 0- 
therS) and tenuole beyond all Humane Conception, andhapply 
hath the fame proportion to the A ire, as the Aire to the 
Water.

ft is clear alto from thele Principles how falle thcle words of 
</4rrjfp//e are, that: 0 ^ one yb/tp/e Boafy, there ry o;ze Metre;/;

thf^ e/'tH7e R/ght 4#;% Crre/J^r r the B ?^ht rj tn?ê
ypM,yro;;r the 7%e6f;%%?, /o the z^ee/b/;;;; the^r^f L?^ht Be- 
dfye.f, the y /̂re Ezre : the ypeozẑ  p/* Cr4<&e Boe/yej*, /he 
ff^ter ẑze/ E^rth : the Crrenldr, rrhzeh yzhozz/ /he zz7ê /;zzz7, he- 
Ipzzge/h /p He%Te;;, whfeh r J  zzebher Cr^T/e zzor Lrght: For all this 
Philofophy is now iorlaken, and o f it (elf grown intodif eAeem; 
for though it be received for an unqueAionable truth in this new 
Opinion, that to a Umple body appertains one only iimple Moti- 
on,yct it granteth no Motion but what is Circular,by which alone 

n* afimplc body is conlcrved in its naturall Place, and fubfiAs in its 
Unity, and is properly laid to move fn /ere jp/^ee:] whereby 

p;fK/;<!r it comes to pals that a Body for this realon doth continue to move
in it felf, [or about ?;,? ^wzz 4x7^;] and although it have a Motion,

. y "
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yet it abideth Aill in the fame place, as if it were perpetuaHy im
moveable. But right Motion, which is properly *<sf AM*;#', ^

can be alcribed only to thole things which are out o f their 
naturaM place, being far from union with one another, and from 
unity with their whole , yea that are feperated and divided from 
it: Which being that it is contrary to the Nature and forme of 
the Univerle, it neceAarily followeth, that right Motion doth in 
Aort fute with thole things which are dcAitute o f that perfection* 
thataccording to their proper Nature belongeth to them , and 
which by this lame right Motion they labour to obtaine , untill 
they are redintigrated with their Whole, and with one another, 
Hid reAored to their Natural! place ; in which at the length , 
having obtained their perfe&ion,they lettleandremaine immove
able. Therefore in right Motions there can be no Uniformity, 
nor Amplicity ; for that they vary by reafon o f the uncertaine 
Levity or Gravity o f their relpe&ive Bodyes : for which caule 
they do not pcrleverc in the lame Velocity or Tardity to the end 
which they had in the beginning. Hence we fee that thole things 
whole weight maketh them tend downwards, do delcend at ArA 
With a (low Motion ; but afterwards, as they approach neerer 
3nd neerer to the Centre,they precipitate more and more Iwiftly. 
And on the other Ade, thole things which by realon o f their light- 
nefs are carrycd upwards (as this our TcrrcAriall Are, which is no
thing elle but a fmoak that burneth,and is inkindled into a Aame) 
are no looncr afeended on high, but, in almoA the felRfame mo
ment , they Ay and vanilh out o f  Aght; by region o f the rare- 
&&ion and cxtenAon, that they as foon as they acquire, are freed 
from thole bonds which violently and againA their own Nature 
kept them under, and deteined th^m here below. For which 
realon, it is very apparent, that no Right Motion can be called 
Simple, not only in regard that ( as hath been la id ) it is not 
* even and uniformc, but allobecauleitism ixtw ith the Circu
lar, which lurketh in the Right by an occult'conlent, /cfAcetby 
reafon of the Natural affe&ion of the Parts to confbrme unto 
their Whole. For when the Whole moveth Circularly, itisre- 
quihte Hkewifc that the Parts, to the end that they may be uni
ted to their Whole, ^howbeitper they are lometimes
moved with a Right M otion) do move (" though not lo appa
rently) with a Circular Motion, as doth their Whole. And thus 
at length wc have evinced that Circular Motion only is Simple, 
Uniform and * Equable,and o f the fame tenor [pr r jf? j  for that 
it is never dcAitute o f its interne Caule ; whereas on the contra
ry, Right Motion, (*which pertains to things both l^eavy and 
Light) hath a Caufe that is imperfeR and deAcient, yea that ari- 
leth from Defe& it lelf, and that tendeth to, and fecketh after
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nothing eMe but the end and termination o f it fe!f.* in regard 
that Crave and L^ght Bodies, when once they have attained their 
proper and Natural Piace, do defift from that Motion to which 
they were incited by Levity and Gravity. Therefore: fince Cir
cular Motion is proper to the ffho/e, and Right Motion to the 
f^rty,thefe differences arc not rightly referred to Motion, fo as 
to call one Motion Right, another Circular, as i f  they were not 
confident with one anothet: For they may be both together,and 
that Naturally, in the fame B ody ; no leffc than it is equalty 
Natural fora Man to participate o f Senfe and Reafon, feeing 
that thefe differences are not dirc&ly oppofite to one another. 
Hereupon Reff and Immobility only are oppofed to Motion; 
and not one Species o f Motion to another. And for the other 
differences <i ;%?;&*, 4%f and wedniw, they are di-
Ringui(hcdnotr^Ry,buton!y^rw^Cy, as the Point, Line and 
Superficies, none o f which can be without the other tw o, or 
without a Body. Hence it appears, that in as much as this Phy- 
lofophy differs from that o f fo in like manner doth this
New Cofmographical Syffem vary from the Common one, that 
hath been hitherto received. But this by the way, upon occafion 
o f explaining the Fifth Maxim : For as to the truth or fa!fhood 
ofthefe foregoing Pofitions (although I conceive them very pro
bable) I am refolved to determine nothing at prefent, neither 
fhall 1 make any farther enquiry into them.

The Sixth and LaR Maxim is this. Every thing is Simply deno
minated fuch as it is in comparifon o f all things, or of many 
things which mak^ the greater number o f that kinde , but not in 
refpeA o f a few which make but the leffer part o f them. As, 
forinffance, a Veffel fhall not be called absolutely Great be* 
caufe it is fo whilA it,is compared with two or three others: but 
it fhall be faid to be great absolutely, and will be fo, i f  it ex
ceed in magnitude all indivials, or the greater part o f them. Nor 
again fhall a Man be laid to be absolutely Big, becaufe he is big
ger than a Pigmey; nor yet abfolutely Little, becaufc leffe than 
a G yant: but he fhall be termed abfolutely Big or Little in com- 
parifon o f the ordinary Stature o f the greater part o f  Men. Thus 
the Earth cannot abfolutely be faid to be High or Low for that it 
is found to be fb in refpe& of fome final! part o f the Univerfb nor 
again fhall it be abfolutely affirmed to be High, being compared 
to the Centre o f the World, or fbmc few parts o f the Univcrfe, 
more near to the faid Centre, as is the 5 #%, Mfrfwry or 
but it fhall receive its abfolute denomination according as it fhall 
be found to be in comparifon o f the greater number o f the 
Spheres and Bodies o f  the Univerfc. The Earth therefore, in 
comparifon o f the whole Circuit o f the Eighth Sphere which in
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cludethall Corporeal Creatures, and in companion o f
and together with theM ^^, and much more in

companion o f other Bodies, ( i f  any fiich there be) above the 
Eighth Sphere and efpecially the Empyrial Heaven, may be truly 
laid to be intheloweA place o f the World, and almoAinthe 
Centre of it . nor can it he faid to be above any o f them, except 
the AifrTMry and : So that one may app!y unto it the
name of an Inhmc and Low, but not a Supreme or Middle Body. 
And lo to come down Rom Heaven, efpecially the Empyrian,to it 
(as it is accepted in the Defcent o f ChriR Rom Heaven to his Holy 
Incarnation) and Rom it to go up to Heaven (as in ChriRs return 
to Heaven in his Glorious Afccntion) is truly and properly to 

Rom the Circumference to 'the Centre , and to 
Rom the parts which are ncarcR to the Centre o f the World 
to its utmoR Circumference. This Maxim therefore may eafily 
and according to truth explain Theologicall Fropoiitions: and 
this is fo much the more conRrmed, in that (as I have oblerved^ 
almoRallTextsofSacred Scripture which oppoie the Earth to 
Heaven, are moR conveniently and aptly underRood of the Em 
pyrial Heaven(being the HigheR o f all the Heavens,and Spiritual 
inrelpe&ofits end^ but not of the inferiour or intermediate Hea
vens, which are a Corporeal, and were Ramed for the benefit o f 
Corporeal Creatures: and thus when in the Plural Number 
Heavens are mentioned, then all the Heavens prqmifcuoufly and 
Without diRin&ion are to be underRood, as ^vcll the Empyrian 
it Rdf as the Inferiour Heavens. And this BxpoRtion indeed any 
man (that doth but take notice o f i t ) may And to be moR true. 
And fo for this Reafon the Third Heaveu into which St. 
was wrapt up, by this Maxim may be taken for the Empyrean : 
if for the the Fir A Heaven we underAand that immenle Space o f 
Erratick and Moveable Bodies illupnhated by the Sun, in which 
are comprehended the Planets, as alio  the Earth; moveable, and 
theSunimmoveable, Who like a King upop hisAuguR Tribu
nal, Rts with venerable MajeAy immoveable and conAant in 
Centre o f all the Spheres, and, with his Divine Beames, doth 
bountifully exhilerate all CoeleRial Bodies that Rand in need of 
his vital Light, for which they cravingly wander about him ; and 
doth liberally and on every Ode comfort and illuArate the Thea
tre of the whole World, and all its parts, even the very IcaA, like 
in immortal and perpetual Lamp o f high apd unfpeakable va* 
kte. The Second Heaven (hall be the Starry Heaven, common* 
ly called the Eighth Sphxre, or the Firmament, wherein are all 
the Fixed Starrs, which according to this Opinion ofPjff^gor;??, 
is (like as the Sun and Centre) void o f all Motion, the Centre 
*nd utmoR Circumference mutually agreeing with each other in

R rr immobility
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Immobility. And the Third Hiall be the Empyrean Heaven, that 
is the Seat o f the Bteiled. And in this manner we may come to 
explain and underRand that admirable Secret, and profound My- 
Aery enigmatically revealed by P/<?;<? to D/3%y/?%3- o f :
(*4^) 4 re4^ ;ft  the A?;/g ^ 4 / /  th/t^gJ*, S c c ^ f/th /^
4 heyftthe^ece^d , 4 /t^T7?frr/th/tygj 4 hcyft the Th/r^/ : For that 
C od being the Centre o f  Spiritual things , the Sun, of Cor
poreal, ChriA, o f thole that are Mixt, or made up of both, things 
do doubtlefle depend of that o f thele three Centres that is moA 
correfpondent and proportionable to them , and the Centre is 
ever adjudged to be the nobler and worthier place: and therefore 
in Animals the H eart, in Vcgitablcs the Pith or Kernel! wherein 
the Seed lyeth that conlcrve'th their perpetuity, and virtually in
cludes the whole Plant, arc in the MidA, and in the Centre : and 
thus much fhall fufHcc to have hinted at,* fince there may another 
occalion offer it (elf for a larger Explication ofthefe things. By 
thisMaxim the Authorities and Arguments o f the Third Fourth 
and Fifth Clafles are refolved*

It may be added withall, that even the 3 ;t%, iM? rcMry and %* 
MM? (  that is to fay in rclpeA o f the Earth )  are to be thought 
4 %K?Me, and not he%c4?b the Earth it felf, although in relpeR of 
theUniverfc, yea andallo  abfolutely, they are he/dip. The rea- 
fon is, becaufc in rcfpeR o f the Earth they-alwayes appear above 
its Surface : and although they do not environc it, yet by the 
Motion of the laid Earth they behold one while one part, another 
while another jpart o f its Circumference. Since therefore thole 
thingsiyhichin^a Sphxrical R jdy  are nearer to the Circumfe
rence and tnbre rdnote from thoCcnrre are laid to be 4&oe;f bur 
thole that are next adjoyning Tto the Centre arc faid to be ; 
itdeaH y folloWcththatwl^ilR the 3 %#, and ^ / ^ a r c
nor only turned'towards t l ^  Surface-and Gircumfei^hce o f the 
faid Earth, butane a? a very^gfe^tdiRance without it, Rt^elltvely 
turned about it, and evefy^ Way have a view of it, and are very 
farremote from it  ̂(Centre, they may,in relpe3  o f the faid Earth, 
b e la id to b e 4 %K?vrif; a sa llb q n  the other fide, thc^Earthm 
relpeS ofthenrmay belaid tobe^het/edth howbeit on- the con
trary, in rclpeR pAthe Univerle, the Earth in reality is much 
higher than they. And thus is falved the Authority o f

in many places, cxprelhhg thole things that are, dr are done 
on the Ecath in thele words, Ifhrch <?r wh/ch \yy-e
the 3^/7, And in the fame manner thofe words are reduced to their 
true Scnfe wherein iris laid^ That we are n%^r the 3 **;;, and 
dcrtbcM^ott, whereupon Terrene things arc expr^lURlby the 
nameof$HHM%4ry. i

The Sixth ClalHs threatncth a diRichRy which is Common ay
well

c/ScR!PTURE
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WeH to thts o f  as to the V u lg a r O pinion i fo  that they

arc both alike concerned in the fo lu tio n  o f i t :  Bur fb far as it  
oppofeth that o f  Cppfrn/fMf, its anfwer is eafy  from the F irR  

Maxim.

But that which is added in the Fourth C la B c, T h a t it fo llow - 

ethfrom this O p in ion , that H ell ( f o r  that it is included b y  the 

Earthy as is com m only heldj) doth move circularly about the 

Sun, and in Heaven, and that io B eit i t i e l f  wiH b c fo u n d .to  be 

in H eaven ; difeover^, in m y judgm en t,n oth in g but Ignorance 

and C alum n y, that in fn u a te  the b e lie f o f  their Argum ents ra- 
) ther by a corrupt fcnle o f  the W o rd s, than b y  folid Reafons 

taken from  the bofom e o f  the Mature o f  things. F or in this 

place H eaven is no w ile to be taken for Paradice, nor according 

to the Scale o f  Com m on O pin ion , b u t (a^ hath been laid above) 

according to  the H y p o t h e c ,  fp r th e . fubtileR  and

PureA Airc^ far more tenuous apd rare than this o f  o u rs; where* 

upon the Solid Bodies o f  the Stars, M o o n , and E arth, in: their 
Circular and O rdinary M otions, do pa Be thorow  it, (the Sphere 
o fF ireb ^ in g  by this O pinion taken a w a y .)  A nd as according 

to the Com m on O pinion it was no abfurdity to fay, T h a t H ell 

being demerged in the C en tre o f  the Earth and o f  the W o rld  it 
icl^hath Heaven and Paradice above and below  it, yea and on, 
atlHdes o f  i t ,  and that it is in the m iddle o f  all the CoeleR ial 

Bodies (  as i f  it were pofited in a more unw orthy place J  fo , nei

ther in thin w ill it b e  deem ed an E rror, i f  from  the other SyRem , 

^hich differeth n orm u ch  from  the V u lgar one, thole or the lik e  

things fo llo w  as do in that. F or b o th  in that o f  and

the V ulgar H yp oth c(L ,H ell is iuppofed to b e placed am ongA the 

very dreggs o f  the Elem ents, and in the C en tre  o f  the Earth it 

for the confinem ent and punishment o f  the damned. T h ere
fore we ought not ior w ant o f  Reafons to  trifle aw ay time in 
vain and impertinent Arife about Words, (ince their true Senle 

is c lo n e d  then w ith,no p b lcu rity , and in regard that it is very 

dear tqan\ man indued w ith  a refined In tellect, and that hath 

but an indifferent judgm ent in the L iberal A rts, and efpecially 
^ntheM atlicm aticks) that the fam e, o f  not very different C o n 

flu e n ce s  do Bow from both thefe Opinions.
By thefe Maxima and their Interpretations it appears, that 

the Py;?jFg<?r;6^anJ Opinion is fo probable, that its
M lb lein n ay  exceed even the in probability; and
*nce there may be deduced from it.a moR ordinate SyAeme, and 
 ̂ utroeadmirable and myAeripus^Hypothcns.of the World 
 ̂ from that o f P ^ / ^ y ;  the, Authorities of Sacred Scripture 
^nd Theological Tenent^ ip the mean while notoppoHngit, bo- 

opportunely and appofitely^as I^have fhowa how they may 
R r r 2
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be )  reconciled with it ; And Ance that by it not only the Phe
nomena ofali the CoeleAial Bodies are moA readily ja!ved, but 
alfo many Natural Reafonsarcdilcovercd, which could not o- 
therwile, but with extream diggculty) have been found out: 
And Ance it, laA o f all, doth open a more eafy way into AAro- 
nomy and Phylofophy, and rejcReth all thole fuperHuous and 
imaginary inventions produced by AAronomers to the end only? 
that they might be,able by them to render a rcalon of the lo ma
ny and io various Motions o f the CcelcAial Orbs.

Andwhoknows,butthatin that admirable compolurc of the 
Candle Aick which was to be placed in the Tabernacle o f God,he 
might out of his extraordinary love to us have been plealedto 
fhaddow forth unto us the SyAeme of the Univerfe, and more 

(aJExod.iy.;:. efpccially o f the Planets? (<*) Tbn;fyb4/t//74^e 4C477^/e/?/f^V 
(faith the T e x t ;)  ^be4te77n^yb4//7tbe7/74^r

" hi? fSb^/t, 4776? b^ Br477ebe^ , bt!? B ^ / i * , bty A ^py,
F/^n?ery(b]yb4// be they47//e. Here are Ave things defcribed,the 
ShaA o f the CandleAick in the midle, the Branches on the (ides, 
the Bowls, the Knops and the Flowers. And Ance there can be no 
more Shafts but one? the Branches are immediatly delcribed in 
thefe (  e ^  words: 3 ix Br^rbc^fyb4// ant they?6?ej*
three Brj/zebej* attt a^ tbe o#ey/6?e, 4776? three Br477cbe  ̂<?%? ^^be 
ether y!& ; Happly thele Ax Branches may point out to us Ax 

d)Heavens,which are moved about the Sun in this order; S%Mr%, 
the AoweA and moA remote o f all, Anifheth his courle about the

,
4 M E- 

M!

ftff*
7^^PacicsCan- 
dehbr'^m du&i- 
lcde AJromun- 
diHimo, H^itc 
ejas,& Caiimos, 

^phxruks, ac 
l-ilia,ex ipfo pre
cedential

(c) i:. Sun thorrow all the twelve Signes o f the Zodiack in thirty Years:
^  y^p/ter, being nearer than he, in twelve Years : Mjr^,being yet 

nearer than him, in two Years: The E^rth, which is RiH ncaret 
A;?; than he , doth perform the fame Revolution , together with

^4- the Orbe o f the Ai<M%, in the (pace of a Year, that is in Twelve 
M onths: %%%?, which is yet nearer than all thele, in(e)p Months: 
And laA o f all Merrjtry, whole vicinity to the Sun is the greate# 

iy, ^  o f all, accomplifheth its whole converAon about the Sun in eighty
tu$llSa"diliov Dayes. AAerthedeAriptionof the Ax Branches, the (acred 

Text proceeds to the deAriptionofthc Bowls, the Knops, and 
7.p#.3.<%4.n. the Flowers, faying , ( ^ )  Three Ba7y/j*7̂ 46?e //Ĵ e ?f77ta

R^tb ^ K^^p 4 /76? 4 F/<7B?er 777 a7?e B r^ eb  ; 4 /76? three Baw/i ///^^ 
Vcrus ^/777 a776?J* 7/7 the atber Br477eb,w/tb 4 K/7ap 4776? 4 F/(?H7er; tbtJ*
^  yb^//betbe B?ar^ ^  tbe^x Br477cbey tb4tr<?777e ant ajftbe Jb4/t.

^ 6? 777 f%?c C4M6f/e/Ac^y&4// be ^anr Ba?n/^ 77746/e /7^%%tP^b- 
777̂ 776?̂ , n?itb tbe7r if;/<?p.f 4776? tbe/r F^yp^ry ; there yb<?// be  ̂^7?op 

'* whifA M776?er tH7J br477fbej* ^ th e  y477/e, 4776/ 4  X 77̂ p M776/er Br477cbey 
^ y ^ 77te, 4776? 4 if ; 7̂ p H776?er tn?̂  Br477ebey ^ tb e  / 477/e ; ^b/rb 
^etber4rey7xBr477rbeJ', prj6ee6?777gyr̂ 777 n77e^b4/t. The truth 

(f)v'?b33'34* the AtallowneAe o f  my underAanding cannot Athomethc
depth



depth o f all tl̂ e MyReries that arc couched in this moR wife 
difpoiurc o f things: nevertheleRe being amazed, and tranfported 
withadmiration^ Iw iH fay ; Who knows but that thofe three 
Bowls Jikc unto Ahnonds to be reprefented on each o f the 
Branches o f the CandleRick may fignifie thofe Globes which are 
apter(as is this our Earth)for the receiving than emitting of Influ
ences ? Perhaps alto they denote thofe Globes o f  late difeovered 
by the help o f the Optick Tclefcope , which participate with 

and pofRbly alfo with the dther Planets ?
Who knows likewifc,but that there may be fomc occult propor
tion between thefe Globes and thofe MyRerious Knops and 
Lilies infinuated unto us in the facrcd Scriptures ? But this 
fhall here fuRice to bound humane Prefumption, and to teach us 
to exfpe& with an Harpocratick Rlence from Time, the Indice o f 
Truths a difeovery o f thefe MyReries: made ten (g ) iK in g s f .y .

CandlcRicks by the fame Patern of Mp/ipr, which he placed, five 
on one hand and five on another, in the Temple erc&ed by him 
inhonour o f the moR High C o d ; which Very thing doth alfo, 
without all queRion,contain moR abRrufe Rgnifications. More- 

' over, that Apple o f the Know lidgof Good and Evil prohibited 
! our RrR Parents by God is not without a MyRery ; which fome 

fay was an Indian Figg. In which thefe things are to be obferv* 
ed : FirR, T hatit is replete with many Kernels, every one o f
which hath a particular Centre. Secondly, 'Though o f it felf it 
he hard and folid, yet about its Circumference it is o f  a more rare 

! and tenuoufe fubRance ; herein refembling the Earth, which 
though in its Centre, and thdfe parts which are neareR to it, it 
be Rony,Mctallick,and compa&, yet the dearer one approacheth 
ta the Circumference, its parts are feen to be the more rare and 
tenuoufe ̂  and withal! it hath another body, more rare than its 
own, namely the W ater, above which thefe is yet another, more 
hibtil than all the reR o f inferiour Bodyes, that is to fay, 
the Aire,

The fame Rcprefentation with that o f the Indian Figgis held 
forth to us by the or Pomegranate, withits
Innumerable polycentrick Stones or Kernels,all which in the parts 
niore remote from their Centre, and nearer approaching towards 
the Circumfercnce,are of a fubRance fofubtil and rare,that being 
but lightly comprefled, they in a manner wholly convert into a 
moR tenuofe Liquor or juice : O f which fruit it pleafed Divine 
Wifdom to make mention, and otdained that its Figure fhould be 
iinbroidered and wrought with a needle in t h e G a r m e n t  
of<4 <?r<7%: (bjBc%(?4f^(faiMi:C}od) HpoR *%?<? ^  (h)Exod.i8.^j

PoWfgt'jfMfeJ- ^77̂  t^ p 77rp^, 34) &

L ?  P H I L O S O P H I C A L  C O N T R O V E R S I E S .  ^§I i
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O ^ S c R i P T U R E
4/^07// : 4  ^ 9 /^ /7  4 //r/ 4 ^ 0 7 /7 ^ 7 -4 ^ 4 /0 , 4  ^0/0/0// ^ 0 / 7  4 4 / /4

4̂7770̂ 7-4/74/0, 7/̂ 077 /Z/4 P07/70̂ 7/70 R.4^4 7-07/77// 4/̂ 4///. Ai d that this 
was a MyRical Representation of the Worlds ERigies, is averred 
by 0̂/47/7077, faying; G47/774/7/ /Z/4/ ^
//4/Z 4/7 / F 4 r / / / ;  4 /7//  7 % /h c j^ z /T -e  7-4/yj* ^

/ F c  C / 07^' ^ /%?<; F 4 / ^ e 7 - y g r 4 ^ 0 7 / ,  4 /7//  /F y  A f4 /e /?y  7/7 ^ * *
4/Z47/7 4/"  /yxy H 0 4 //.

ThefamelikewilcisRgniRcd to us by the Grape, and in like 
manner by all other Fru its; butelpeciallytheFigg, Grape, and 
Pomegranate : whence theie three are almoR alwayes placed to
gether in the Sacred Scriptures. So 20. the People of l(ra-
el complain againR M0/0J and 4̂7-4/7 : ( /%/)
77/%//? 7/̂  /0 44/770 7/p 0%; 0̂ /0 7/̂  777/0 /^^ 0^// p/^rt?
ipF0r0 //70r0 44%gr0iy #0 3*04//, 77f//^er 7j /^er4 e//^trr F ^ j * ,  0r 
F/#0^, 4r P 4/;70gr4774/0y?.Intim atingthat thefe kinds o f Fruits 
were preferred by them for t^eir excellency before all others. 
And in Y00/ (# ) T%0 F7/70 75 //rye// 7/p, %/;// //;e 
e /^ t/7e f^ e ^ r ^ / 7̂ e-/refyt/7e f^//77-/ree 4//^; 4#// /Z/e^pp/e-tw, 
ê e/% 4// /Ff Treej* 0^7/70^0/// 47-0 ny/Z/f/r//; ^ 0 0 4 / 7 / 4 ?r M?7//?/r- 
e^4 n?4yyr0;77^eg/;/7̂ 0^M^c. Likewile in H 4^ 4 / ;  (0) Jj/^e  
/eetsf ye/ 7% t/;e B///Z ? 4/?// /?4 /Z? 4̂  ye/ //;e Â /70 4//z/ 7/74 p'/g-zree , 
4/7// /pg P-0/77e^r4 /74/e, 4/7// 7̂ 0 0/7̂ /0-77-00 Zv0//f%7/ ybr/Z/ ? in like 
manner am DfM/er077t?7M:e the Land o f Promife is commended to 
be' (p )  ^  L##(/ 0^/F^e4 /, 477// J6 4 r/y, 4/7// 777 gr4^ ,
F/^g-Zreej*) 477// P4;77e^r4774/e^, 4/74/ 0/7^4-/400^, &c. And in the 
Stru&rneof the Temple undertaken by 80/0777̂ /7 uponJDiyjpetn- 
lpitation tihe(^)t Chapiters o f rhe Pillars were adorned \v ith (eve- 
ralrowesrtof Pomegranates: which particular's mentioned, not 
in one but many.pl^qesof Holy^Vrit. Yea and fdmetimes acci- 
dentally^nd occaiioil^ly tly fdply h ChoA .xnigma/icaljy re- 
prclcntcd^ht$^mo^ admirabl,e^nd MoA W^fc. Sm&m.e o f the 
World, Ac.Ord^r of the Heavens^ and thedilpofurc of Crea
tures Spiritual and Corporeal by Emblems, Parables, and Figures, 
leaft they fliouldbc^asit wcredazledand blinded, by the reful
gent -fplcndor o f fo excellent an Obje&. Hence \ye ice  ̂ !that in 
thefe Do&rina! & Dubious Points we may difcouri^c iii fuch man
ner by help o f the Holy Scripture as is meet for the underRanding 
of the Prophets; which feeing they arc very obfcurc,they (hall be 
fully underRood, and may be aptly applyed only then when they 
Rial! be fulhllcd^ and not before : So alfo when once the true 
SyReme o f the Univerfe is found out, then, and not till then, the 
meaning o f thefe*Figures, and ^Enigma's (hall be made known 
unto us : Thus befpre the coming of the Son o f God had difeo- 
ver6 d unto us the MyRery o f the Holy Trinity, none were able 
to comprehend or. imagine what was concealed under thole

words
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Words; ( r )  Li E/<?hLy; ^  Tcrr4;;/ ; for
thatthey did not lee how the Noun Plural E/<?hyw(which is as much 
as to lay P/y, ^ Gods] Aiould be joyned with the Verb Singular, 
Crc4<z/j;: But the MyAcry of the Unity o f EAence and Trinity 
of Perfons in God being revealed, it was prefendy known, that 
the Singular Number, C rr^A , had reference to the Unity of Ef- 
fence, (in regard that the Works of the Trinity 46? ex?r4 arc in- 
divihble) and the Plural, to the Perfons. Who, I pray,
in elder times could have found out this My Aery ? And thus the 
Name o f God is thrice repeated in fy 4 /. 67. (  j  )  G<?6?, f <yc;; <?Mr 

) C<?r/ 7^, G(?J y^4 ?/ Which at hr A might
Aem a Pleonafine, and iuperfluous repetition; but afterwards it 
Was evident that did there fet out the BencdiAions o f fe
deral Perfons itnplycd, to wit, the Father, Son, and Holy GhoA.

, Innumerable Examples of the like kind may be found in the Sa
cred Leaves. Therefore, to conclude, I will fay with *P%<z//6?,

I Pjj/. pa. 0 h L fr 6? bon? 4 re fhy thy
' <*re T/ery : 44 MMipi/fWiiM ^46?  ̂ 7^^

^a?er^446? the/e tht/tgj'.
TheAiare the particulars that I have thought At to offbr , as 

a Divine, concerning the not-improbable Opinion of the Mobili
ty o f the Earth and Stability o f  the Sun : which! hope'will be 
acceptable to you, Reverend Sir, out o f the love and diligence 
wherewith you perfue Virtue and Learning. But (to the end 
that you may alfo receive an account o f my other Studies) 1 
hope very fhortly to publifh in Print my Second Tome * 0y  the i%- 

L f 4r?MHgi, which (hall containc all the Liberal! 
Arts, a^I have already AgniAed in that Sy;tt4x, and SjMfMf/fB by 

heretofore put forth, and publifhed under your Name. The 
other Avc following Tomes by me promifed (which Aiall treat o f 
Phylofophy and Theo!ogy) arc not altogether A) forward, ne- 
^crthclefs they will be fpcedily AniAed. In the mean time there 
will come forth my Book C(MKer#i%g* 0 r4cL^, now AniAied, to
gether with a Treatife  ̂ P f ^ 4 tz<?/7. And for a
P^dge thereof, I And you at this time annexed to thisEpiAlea 
TraA  ̂ N4 tMr4 Ĉ<y)yt<?/<?gyc4  ̂D^/Hgnpp, or o f Natu
ral PrognoAicks, and Prefages of the Changes o f Weather, and 
other things which fall within the coiupaAe of Natue. God grant 
you all HappineGc.

Str
I'LffLE.P, AomtheCovent 

oftheC4 r;/7c//t^y, J^n.
6. t 6 i $ .

f  ̂ OLO ANTONIO JFO SC^R IN t 

F I N I S ,

f

5 0 3

(f)Cet) Ii

(') Ptal. %?y. y. {ĵ 
7-

P̂f̂ Lp̂  y.y,6t

% Dc Dtv;w*M;p-
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T A B L E
O f the moA Ob(ervab!e

IP E R S (31ST S a"d M A T T E R  S
Mentioned in the F 1R s T P A R T of

The FirR Tome.
A  - *

A B S T A C T.
^T*Hings arc cxadly the fame as

inConcrete. iSy

A i R E .  ^
The part of the inferiour to the Higher 

Mountains doth follow the Motion of the 
Earth. 124

The motion of the apt to carry with it 
lightthings,butnot heavy. , ,124

The aiwayes touching us widT.tho fame 
part of it, cannot make us feclit^ 228 

It is more reafonable that the ^/^be com moved 
by the rugged furface of t he Earth, than by 
the CeleRial Motion. 400

It is demonRrated, inverting the Argument, 
that the perpetual Motion of the y4/'<?&om 
EaR to -WcR , commeth from [the Motion 
of Heaven. 403

A N I M A L S .
The Motion of

The caufeof the WcarineRe that attends the 
Motion of 344

APOLLONIUS*  .. 
and Copernicus demonRrate the Rc- 

trogradations o f Venus and Mercury. 311

Somein^g%/%g Rx in their minds the Conciu- 
Ron believed by them? and then adapt their 
Reafonstothat. - 230

One

One finglc Experiment or found DcmonRrati- 
on, overthroweth all mecrly pro
bable. 103

A plealant Example (hewing the invalidity of 
fome PhiRcal 363

A m s . T A R C H U s .
Rcafon and Difcourfc in and Coper

nicus prevailed over manifcR Senfc  ̂ 301

, ARISTOTLE* .
maketh the World perfed ? bccaufcic 

hath the Threefold DimenRon. ^
hisDemonRrations to prove the Worlds 

DimenRonstobcthree, andnomore.  ̂
his DcRnition o f  Nature cither imper- 

R d  or unfeafonable. 7
y?r//7p;/; accomodates the Rules o f Architedure 
, to tlie Frame of the W orld, and not the 

Frameto the Rules. 8
cannot equivocate, being the Inventer 

o f Logick. _ 2
his Paralogiimc in proving the Eart: 

to be in the centre o f the World. 24
^/?.ParalogiRne another way difcovcred. 24 

his DHcourfc to prove the Incorrupti
bility of Heaven. 26

y^7/2c;/fproveththat Circular Motion hath no
Contrary. , 2d

deiedivc in aRigning the Caufes, why 
-the Elements arc Gcnerable and Corrup
tible. 31

would change his opinion* dLl he fee 
the Novelties of our Age ' 3 7

*  [  W ]



3%
prefer res Senfe before Ratiocination. 42 

r̂(/7̂ afRrmeththe Heavens alterable, rather 
thcnotherwi(e,byh!sDodnne. 42

Rcquifites to fit a man to Philofophate wellin 
the way of 92

Some of Senators impaire his Repu
tation , in going about to enhanfe it. 9 3 

Thefervile Spirit offome of followers. 9 5 
Too clofe an adherence to /*y7#(n/% is blame- 

able. 9$
and argue againR the Diurnal

Motion aferibed to the Earth.  ̂ 97
A  Proportion that filched from the

Ancients, and fbmewhat altered. 99
his Arguments for the Earths Quie

scence and Immobility. 107
were be alive , would cither refute his 

Adverfaries Arguments, or elfe would alter 
his Opinion. 113

RtR Argument againR the Earths Mo
tion , is defe^iycin two things. 121

The Paralogifme of <<4r#R?t/6 and Ptolomy in 
. fuppoiing that for know nw hich is in que  ̂

Rion. 221
admitteththat the Fire moveth dire6f- 

ly upwards by Nature, and round about, by 
Participation. 122

and Ptolomy feem to confute the Earths 
Mobility againR thofe who think that it, ha
ving a longtime Rood Rill, began to move in 
the time of Pythagoras. 168

his errour in afhrming falling Crave 
Bodies to move a c c o r d in g  to the proportion 
oftheirgravities. 199

.<*?#<?;/; his DemonRrations to prove the Earth 
is finite; are all nuIIiSed  ̂ by denying it to 

* be moveable. 294
maketh that Point to be the Centre o f 

the Vnivcrfe, about which all the CeleRia! 
Sphertsdo revolve " 294

A qucRion is put,if were forced to receive
one of two Proportions, that make againR 
his Do&tine, which he would admit. 294 

his Argument againR the Ancients, 
who held that the Earth was a Planet. 344

taxeth Plato o f being over-Rudious of 
Geometry. 361

holdeth thofe Effe&s to be miraculous, 
of which the Caufes arc unknown. 384

ASTRONOMERS*

confuted by Anti-Tycho. 3 8
The principal Scope of is to give

ateafon of Appearances and Phenomena. 308 
all agree that the greater Magni

tudes.

tudesof theOrbes is thecaufeof thetardity 
in their ConverRons. 3 3 r

perhaps have not known what 
Appearances ought to follow, upon the An
nual Motion of the Earth. 3 3 3

A#'MMBfr.f having omitted to inRancc what al
terations thofe are , that may he derived 
from the Annual Motion of the Earth,/do 
thereby tcRifie that they never rightly un- 
derRood the fame. 34?

ASTRONOMICAL.

Observations wreRedby Anti-Ty* 
cho to his own purpofe. 3P

InRrumcnts are very fiibje# to 
errour. #6*

ASTRONOMY.

A^tvMwy reRored by Copernicus upon the 
Suppofitions o f Ptolomy 308

Many things may remain as yet unobferved in 
A/7r ^ ^  4:5

AUCUPATORIAN-

An A*tHp4M%w Problem for (hooting o f Birds 
flying. i ? 7

A x i o M E ,  or

In the theaddi^
tionof^^^^isfiiperH uous. 10%

Three that areiuppofed manifeR. 230
Certain A y f^ s  commonly admitted by all 

Philofophers. 3d:

R
B o D Y and

Contraries that corrupt, rcRdc not itl the fame 
F^thatcorrupteth, 3̂

GRAVH BoDT^ IftheCcl^Rial Globe were 
perforated, a Gniff defeending by that
Bore, would paRe and afeendas far beyond 
the Centre, as it did defeend. 203

The motion of <7nM% Vide
The Accellerationof (7̂ ^  that defeend 

naturally , increafeth from moment to 
moment. 20̂

W e know no more who moveth (TW 
downwards, than who moveth the Stars 
round ; no^know we any thing of thefe 

" "  ' Courier



Courfes, more than theNames impofed on 
them by our (elves. 210

 ̂ the great Made of <7r<K% #<?;%?/ being trani  ̂
) ferred out of their Place, the feperated parts

would follow that Made. 221
&BNSiLE Bo DY;  Every carried

round in the Circumference of a Circle, ac
quired of it felf a Motion in itfelf contrary 
to the fame. 3 62

C u s s T i A L  B o  D1 E$ neither heavy nor 
' light according to 23

C ^ /j/F ^ '^ a rc  Cencrablcand Corruptible 
becaufe they are Ingenerable aud Incorrup
tible. 2 9

t Amongd there is no contrariety.!9
0̂̂ /̂  touch, but are not touched by the 

 ̂ Elements. ** . 30
Rarity and Denfity in , diderent

, from Rarity and Denfity in the Elements. 30 
I defigned to ferve the Earth, need

no more but Motion and Light. 4?
want an interchangeable Opera

tion bn each other. 4^
alterable in their externe parts.46 

Retied Sphericity why aferibed toCr/^/4/FJ- 
^ b y  Peripateticks. 69

AH Cf%#'<*^Mf'f'have Gravity and Levity.493 
I E m  ME START BoDtE$;Theirpropcnd- 
I ,-o follow the Earth, hath a limited Sphere

o f ARivity. ^
t UoHT Boons cafier to be moved than heavy,

but lede apt to conferve the Motion. 400 
h u Mi s o u s  B o o n s ;  JM/;;naturallyL#* 

are different Brom thole that are by na
ture Ob&ure. ^4

The reafon why appear fo much
, the more enlarged, by how much they arc
! leder. 304

Manijfed Experience fhews that the more
do much more irradiate than the 

lede Lucid. jo6
S i M P u  BoDYE$ have but one SiiRple 

Motion that agreeth with them. 494
SPHERICAL BODI ES;  In

is the Centre, and &<?/&?% the Cir- 
ference. 4 7 ^

B O N E S .

the ends ofthe J?M^arerotund,andwhy. 23! 

B ^ O N A R R U O T T I .

a Statuary of admirable ingenuity.
-  ̂ --------------  8̂

C* -

c
C A N O N .

A  (hameful Errour in the Argument taken from 
the C<MM-Bullcts falling from the Moons 
Concave. 197

An exad Computation of the fall of the 
Bullet from the Moons Concave , td thd 
Centre ofthe Earth. 198

C E L E S T I A L

Subdanccs that be Vnalterable , and 
Elementary that be Alterable, neccdary in 
the opinion of ^

C E  N T R R.

The Sun more probably in the C^r^of the ^  
niverfe, than the Earth- 22

Natural inclination o f  all the Globes o f the 
World to go to their 2 2

Grave Bodies may more rationally be affirmed 
to tend towards the Gw;?* o f the Earth, than 
oftheUniverfe. 3^

C  H Y M 1 s T S.

interpret the Fables o f Poets to be Se2 
crets for makingof Gold. * "

C I R C L E ,  a n d

It is not impodible with the Circumference o f d 
frnall few times revolved, to meafure 
and deferibe a line bigger than any great C/r- 

whatfoever. 222
The perfect, according to

and the Right imperfect, and why. 9

C L A R A M 0 N T I U S 4

The Paralogifmc of 24f
The Argument o f rccoilcth upon

himfeid 24%
The Method obferved by in confu

ting Adronomers, and by Salviatus in re
futing him. 2 %

G L o u D s.

lede apt than the Moon to be illumi
nated by the S uiL - -  73

C d ^



? % ?  7 *

C o N C L U S i o ^  and

The certainty ofthe helpcth by a refb-
lutive Method to Rnde the DcmonRration.37 

The Book of awf/v/7#- y , frequently mentioned, 
was writ by ChriRophcr Schciner a ^ciuit.

iP5,

C O N T R A R I E S .

that corrupt, refide not in the fame 
Body that corrupted. 3 o

C o p  E RNI  CAN.

Anfwers to the three RrR Objections again# the
303

The difRcu! to bcunderRood,
but eaRc to be eff eded. 3 $4

A plain Scheme reprefentingthe 0̂ ??%/;%% J)- 
^Mfanditsconiequences. 334

Theptofcribingof the Dodrine, af
ter fo longaTollcration, and now that itis 
.morcthm ever followed , Rudied and con
firmed, would bean affront to Truth. 444 

ThcC%w?. SyRem admirably agreeth with the 
Miracle of in the Literal Senfe. 4$ 6

If Divines would admit of t̂he Sy-
Reni,they mightfoonRnd outExpoRtions for 
all Scriptures that feenTtodnake again# it.4yp 

The 0%>f?-%Kr4H SyRem rejeded by n)any,outof a 
devout tefped to Scripiurc Authorities. 461 

T h c ^ ^ / r ^  SyRem more plainly aRertcdm 
Scripture than the f;<7/<7W4/;%. 46^

 ̂ ^ A 'O :
* Co PERN' I CANs ' S . ^;  ' n

L.
arc not moved through ignorance of 

the Arguments omthe Adverhrpaft. 110 
C^F/M;f,M.fwerc all RrR again# that.Opinion, 

but the Pcripatcticks were never on the 
od Rde. . 110

C%*fW<-<?%y too Recly admit certain PropoRti- 
onsfbrtrue, which arc doubtful.

He that will be a G?pf7Wf4g muR deny his Sen- 
fes. 228

A  Great Mathematician made a  ̂ by
looking into that Dodrine , with a purpose 
to confute it. * 443

C o P B R N i C U S .

eRcemeth the Earth a Globe, like to 
a Planet. 1

Objddions of two Moderne Authours [Schci- 
ner and Claramont ius] again# 1 p 5̂

d^^/r^his Opinion overthrows the 
of Phylofophcrs. 223

A  groRe Errour in the Oppofer c f
and wher&i it appears. 234, 23 y, &  23̂  

A  fubtlc and withal Rmple Argument again#
234

his Opponent had but little Rudiea 
him,as appears by anothergroRe Errour. 2 33 

Its queRioncd whither he undcrRood the third 
MotionaRigned to the Earth by 23d

C^^/r^yerroneouRy aRigncs the fame Opera
tions to different features. 238

A  declaration of the improbability of 
his Opinion. 301

Rcafon and Difcourfe in 0?/><?r%/<r#.y and AriRar- 
chus prevailed over Senfe. 301

C^r^yfpcakcth n o th A o f the fmall Variati
on of BigncRc m Venus and Mars. 3 0: 

perfwaded by Reafons contrary to 
Scnfible Experiments* 0̂̂

rcRorcd ARronomy upon the Suppo* 
RtionscfPtoloniy. 0̂8

What moved to eRabliRi his Sy-
Rcme. 30$

Its a great argument in favour of that
- he obviates the Stations and Retrogradati- 
 ̂ onsofthc Motions ofthe Planets. 30P 

InRances Ironically propounded by Schciner 
again# 0%% r%f&f. 3 3̂

undcrRood not fome things for want 
. oflnRruments. - 338

The grand difficulty in his Dodrine,
. Js that which concerns the Phenomena of 

the Sun and Rxed Stars. 343
^(yfryyy ĵthc RcRorcr of the Pythagorean Hy- 
j^potheRs, and the OccaRon of it. 42%
dyfn?/<Mt founded not his Dodrinc on Reafons 

depending on Scripture , wherein he might 
have miRaken their Senfe, but upon Natu
ral ConcluRons and ARronomical and Ge
ometrical DemonRrationSi 4 3 *

C O R R U P T I B L E ,  t̂nd

The perfedion of Figure operates in
, but not in Eternal. 6?

The Difparagers o f  Co?7;%'ff%y//ry ought to he 
turned into Statua's. 3 7

d7rr ;̂ /̂///y admits of more and IcRc, fo doth 
 ̂ not Incorruptibility. ^

C O U N C I L S .

The C<wM//y refufe to impofe Natural ConclU" 
Rons as matters o f Faith, 4$ o
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D
I D I A M O N D S .

ground to divers Mcs, and why J 63

 ̂ D l D A C U ' S *

2  reconcileth Texts o f Scripture 
with the CopernicanHypothcRs^ 468

I! D E F I N I T I O N S .

contain virtually all the PafHons o f 
the things defined, t ' 87

EARTH.

The Spherical by the Confpiration of its 
parts to go to its Centre. ' 21

,, îs eaCer to prove the E^r  ̂to move, than that 
Corrupt ibility is made by Contraries. ? 7 

The very Noble, by rcafon of the Mu
tations made therein. 4?

The .E4f;% unprofitable and full o f IdlcneCei 
its Alterations being taken away. 4y

The f4rt% more Noble than Goldan4  jewels.

I The CeleRial Bodies dchgned to ferve the 
 ̂ neednomore but Motion and Light. ŷ 
, The Generations and Mutations that are in the 

jE<trt%, are all for the Good of Man. 47
Trom the E ^  we fee more than half the Lu

nar Globe* yi
Seven Refemblances between the and

Moon. 48 to $3
The &?,;% unable to reRc<& the Suns Rays. $ 4 
The E^r^may reciprocally operate on CeleRi

al Bodies with its Light. 80
Afhnity between the and Moon, by rea- 

fon of their Vicinity. 81
The Motions of the -&*?;%? imperceptible to its 

Inhabitants. P7
The E4rt% can have no other Motions than 

thofe which to us appear commune to all the 
reRoftheVnivcrfe, the Edr  ̂excepted. ^7 

The Diurnal Motion feemeth commune to all 
the Vniverfe, the Ê r/l? onely excepted. 97 

Ari^otlc and Ptoioir\y argue againR the Ejrt ŷ 
Diurnal Motion. py

The Diurnal Motion of the Vide

^ven Arguments to prove the Diurnal Moti- 
* . on

on to belong to the Ê rfA. pp to 103
The ja?r;% a pendent Body, and equilibrated 

in afluid Medium? feems unable to reRR tbc 
Rapture of tbc Diurnal Motion. 103

Two kinds of Arguments againR the 
Motion. 108

Arguments o f AriRotle, Ptolomy, Tycho, and 
other perlons) againR the Ê rt̂ f Motion.

107 & 108
The HrR Argument againR the E<ir;%y Motion 

taken from Grave Bodies falling from on 
high to the Ground. 108

Which Argument is confirmed by the Experi
ment of a Body let fall from the Round-top 
o f a Ships MaR. , .' 108-

The fccond Argument, taken from a Proje<R 
fhotveryhigh. ' 108

The third Argument taken from* the Shot o f a 
Canon towards the EaR, and towards the 
WeR. * * * . 1.0S

This Argument is conlirmed by two Shots to
wards the North and South, and two others 
towards the EaR and W cR. .iop

The fourth Argument taken from the Clouds 
and from Birds. 113.

A  fifth Argument taken fiom the Aire which 
we feel beat upon us when we run an Horfc 
atfullfpecd.

A  fixth Argument taken from the whirling o f 
, Circular Bodies, which hath a faculty to 

' extrude and diRipatc. 114
The Anfwer to AriRotlesKrR Argument. 1 iy 
The Anfwer to the fecond Argument. 117
The Anfwer to the third Argument. 120 to iyo  
An InRanceof the Diurnal Motion of the Egrf%, 

taken from the Shot of a Piece of Ordinance 
perpendicularly , and the Anfwers to the 
fame, fhewingthe Equivoke. iyg, 154 

The Anfwer to the Argument o f the Shots of 
Canons made towards the North and 
South. iy8

The Anfwer to the Argument taken from 
the Shots at point blank towards the EaR 
and W cR. iyp

The Anfwer to the Argument of the flying 
of Birds contrary to the Motion of the 
E%rf%. i6y

An Experiment by which alone is fhewn the 
N ullity of all the Arguments produced a- 
gainR the Motion of the i gy

The Stupidity of feme that think the Edr/f? be
gan to move , when Pythagoras began toaf- 
Ermc that it did fo. "  167

A  Geometrical DemonRratton to prove the 
ImpoRibiliy o f  Extrufion , by means of 
the &!?-;%; Vertigo , in Anfwer to the fixth



7 ^  7 %M?.
Argument. 176

Granting the Diurnal Vertigo of the E^r^, and 
that by fomc Hidden Stpp or ObRaclc i f  were 
Arre&ed , Houfcs, Mountains thcmfelvcs, 
and perhaps the whole Globe , would be 
fhaken in pieces. . iyo

Other Arguments of two Modern Authours 
[Schemer and. Claramontius] againR the 
Copernican Hypothecs of the Mo
tion. iP5

The Hi A Objection of the Modern Authour 
[[Scheincr] inhisBookofConcluHons.

The Argument o f fClaramontius] againR the 
Motion, taken from things falling per

pendicularly , another way anfwered. 223
The Motion colledcd from the Stars.

' * 229 
Argumeuts againR the Motion taken 

^  230
A  Simple Body as the Ecu & 3 cannot move with 

three fcvcral Motions.  ̂ 231
The E<*r;% cannot move with any of the Moti

ons afligncd it by Copernicus. ^231
Anfwers to the Arguments againR* the 

Motion, token ^231
Four Axiomes againfl the Motion .of the

, 230 to 232
One onely Principle might caufe a Plurality of 

Motions in the E<?r;%. '  ̂233
The fame Argument againfl the Plurality' of 

Motions in the Enr//?, anfwered by Exam
ples of the like Motions in other CelcRial 
Bodies. 236

A  fourth Argument [of Claramontius] againR 
the Copernican Hypothecs,of the 
Mobility. 23P

From the E^r^j obfeurity, and tĥ  fplcndor o f 
the fixed Stars, i t  is argued that it is move
able, and they immoveabte. '  ̂ ' ^ 2 3 9  

A  fifth Argument {[of Claramontius]} againR 
the Copernican Hypothecs of the &%r?<kr 
Mobility. 240

Another difference between the R*r;& and Ce
lcRial Bodies , taken from Purity and im
purity. 240

Iticcms aSolccifhie, to afhrme that the a?r/% 
is not in Heaven. 241

Granting to the the Annual , it muR of 
necetRty alfo have the Diurnal Motion a li
gned to it. 300

Diicouries more than childifh , that ferveto 
keep Fools in the Opinion of theE^rr^Sta- 
bility. ' 301

The Difhcultics removed that arife from the 
Ear;%; moving about the Sun, not folitari- 
fy , but in confbrt with the Moon. 307 

, ' "  * ^  ' The

The Axis of the E<??-/& continucth alwayes pa
rallel to it fclf, and d f̂eribeth a Cylindrai- 
cal Superficies, inclining to the Orb. 344 

The Orb of the jtever in(:lineth, but is 
immutably the fame. 3 4 ?

The approaphet}i or rcccdeth from the 
6 xcd Stars oif the Ecliptick the quantity of 
the Grand Orb. 3 4 ?

H in the fixed Stafs one fhould difeover any Mu
tation , the Motion o f the E ^  would be 
undeniable.  ̂  ̂ , 3 ?/

Nefreflary Proportions for the better concei
ving o f thc Cqnjcqu$ncc$ o f the Mo
tion. 3̂ 4

An adipirablc Accident depending on the.not- 
inclining of the Axis.  ̂ "  3̂ S

Four fevcral Motions afjfigned to the E ^ .  3^
The third Motion aferibed to the isrâ

ther a reRing immoveable. 363
An admirable interne vertue [or faculty] of the '

Globe, to beheld alwayes the fame 
part of Heaven.  ̂ 3̂ 3

Mature/as iu (port, maketh the E'bSingano 
Flowing of the Sea to prove the E ^ y  Mô  
tility. 37^

All Terrene Effeds indifferently con&mthe i 
' Motion or ReR o f the Ecr;%, except the Eb
bing and Flowing of the Sea. ' 3 So.

The Cavities o f the Egr/% cannpt approach or 
recede from the Centre o f the fame. 3 $7 

The Hypothecs o f the E ^ r  Mobility taken 
in favour of the Ebbing and Flowing op-
pofed. 3^

The Anfwers to thofe Objedions made againR 
the Enr;%; Motion.

The Revolution of the confirmed by $
 ̂ new Argument takOh from the Aire. 400 

th e  vaporous parts of the E ^  partake of its 
 ̂ Motions. 400

Another obfervation taken from the Ayr, in 
confirmation of the motion of the 402 

A  Reafon of the continual Motion of the Aif , 
and Water may be given by making the 
E<ti;% moveable, rather then by making it 
immoveable. 40?

The E4r;& Mobility held by fundry great PhM 
lofbphers amongR the Antients. 437 & 4<?8 

The Fathers agree not in expounding the Texts 
of Scripture that are alledged againfl the 
Enr&t Mobility. 470

The E4r% Mobility defended by many a- 
mongRthc Modern Writers. 478

The (hall Rand Rill after the Day of 
judgement. 480

The Enr;%is another Moon or Star. 486 
The fevera! Motions ? according to C o-

perniepy.



%<?
pernicus. 491

The is Immutable, though
not Immoveable. * 49:

The ay;!,; Natural Place. 49a
TheE4r;%; Centre keepeth her in her Natural 

Place. . 493
The.a?f;%, TnwhatSenfe it may be laid

to be in the lowed part o f the World. 49^

E B B t N G and

The Erd general ConciuEon o f the impofRbi- 
lity of f^Mgand Flowing the Immobility o f 
the Terredrial Globe being granted. 380

The Periods of and Flowings, Diurnal,
Monethly, and Annual 381

Varieties that happen in the Diurnal Period o f 
the %%%/<%* and Flowings: ,

The Caufes o f and Flowings alledged
by n Modern Phylolbpher. ' r -382 

The Caufe o f the and Flowing a&ribcd 
to the Moon by a certain Pedate* „ 3 83

The Caufe o f the E4%/%d7 . referred by^Hye- 
ronimus Borrius and other Peripatcticks, to 
the temperate heat of theMqon. 383

Anfwersto the Vanities alledged as Caufes o f  
the f  %%/% and Flowing. 383

Its proved impoflible that there fhould natu
rally be any E%%/%and Flowing, the Earth 
being im moveable. 386

The mod potent and primary Caufe o f the f%- 
4/%g and Flowing. 390

Sundry accidents that happen in the 
and Flowings. gpi

Rcafons renewed of the particular Accidents 
observed in the and Flowings. 393

Second Caufes why in f&veral Seas and Lakes 
there are no and Flowings. 394

The Rcafon whythc and F1 6 wings for
the mod part, are every Six Hours. 39 ?

The Caufe why fome Seas though very long, 
fuller no f a n d  Flowing. 39?

Flowings, whygreated in the Ex
tremities of Gulphs, and leadiuthc middle 
parts. 396

A Difcudion of fome more Abdruce Accidents 
obferved in the f  and Flowing. 396 

The and Flowing may depend on the Di
urnal Motion of Heaven. 404

TheE%%/%gand Flowing cannot dcpen&on the 
Motion of Heaven. 403

The Caufes of the Periods of the and
Mowings Monethly and Annual, at large 
adigned . 407

The Monethly and Annual alterations o f the 
and Flowings, can depend $n no

thing,

thing, fave op the alteration of the Additions 
and Subrra&ions of the Diurnal Period from
the Annual. , 408

Three wayes o f altering the proportion of the 
Additions of the Diurnal Revolution*,'to 
the Annual Motion o f the 6^/% and R ow 
ing. 409

and Flowings are petty things , in 
companion o f the vadnede of the Seas, and 
the Velocity of the Motion of theTcrredrial 
Globe. 417

E F F E C T  and

O f anew its necedary that the Caufe be 
likewife new. , 370-

The Knowledge of the Ê 2<% contribute to the 
invcdigationoftheCaufcs. 3S0

True and Natural E^?^ follow without didi- 
culty. , , , ' 3 8 7

Alterations in the Ê <%y argue alteration in tfie 
Caufe. 407

ELEMENTS,  M^fF9 /fT,Vide
M  O T ION.

ENCYCLOPEDI A.

Subtiltics iudicientlyindpid, ironically fpokcp, 
and taken from a certain 1 y 3

EXPERI MENTS*

Senfible E ^ y / w ^  are to be preferred before 
Humane Argumentations. 21,33,43^

It is good to be very cautious in admitting Ex- 
/wvway;; for true ̂  to thofe that never tryed 
them. 162

Ê ;r/M?<M;y and Arguments againd the Earths 
Motion, feem fo far concluding, as they lye 
under Equivokes 162

The Authority o f Senfible and ne-
ceflary Dcmondrations in deciding of Phy- 
fical Controvcrdes. 436

EYE.
The Circle of the Pupil of r h e c o n tra R e th

and cnlargeth.
How to Endc the didance of the Rays Con- 

courfe from the Pupil of the Ep;. 3̂̂

F
F A ! T H.

more tnfaihMe than either Senfe 3f
* ..................... ..  ' --------



Rcafbn.

F l R E .

F/^moveth diredly upwards by Nature  ̂ And
* round about by Participation , according

to AriRotle. 1^2
It is improbable that the Element of Fi^fhould 

be carried round by the Concave o f the 
Moon. - - 40$

F 1 c  u R E and F/gur?y.

F/gxff is not the Caufe o f Incorruptibility, but 
of Longer Duration. 6$

The perfedionof P/gar; appeareth in Corrup
tible Bodies, butnot in the Eternal. 6p 

If the Spherical conferred Eternity, all
* things would be Eternal. 6p

It is more difficult to HndeF(g^y that touch in
n part of their Surface , then in one foie 
poinr. - 1 8 3

The Circular F/gw; placed amongR the
o f Mathematicians. ' 18^

Irregular and Formes difficult to be in
troduced. 187

Superficial figuresincrcafc in proportion dou
ble to their Lines. 304

F L E X U R E S .

The neceCity and ufe of F/^rfy in Animals  ̂
for varying o f their Motions. 332

. ;  F o s c A R l N l .

his Reconciling of Scripture Texts 
. with the Copernican , 473

G

C  Ê N E R A B I L I T t .

and Corruptibility arc onely a- 
mongR Contraries, according to AriR. 2$ 

and Alterability are greater perfecti
ons in Mundane Bodies, then the Contrary 
Qualities. 4 4

G E O M E T R !  CAL )  and G f <?#*f fry.

DemonRrations of the Triple Di- 
mcnfion. 4

<7;<377ww4/ ExadncRc ncedleRe in PhyRcal 
, Proofs. - 6
^riRotle taxeth Plato for being too Rudiousof

Ĝoŵ-

334
Peripatetick Phylofophers condemne the Stur

dy of , and why. i 461

G 'i L B a m T. * *

The Magnetic^ Phylofophy of G^/^. 3^4 
The Method o f <?/%??; in his Philofophy. 3^7

GLOBE. . j

Our GM  ̂would have been called Stonef iaRfad 
of Earth , if that name had been given it in 
the beginning. 3%7

G o b .

Gc  ̂and Nature do employ themfelves in caring 
for Men, asifthcymindednothingelfe. 333 

An Example of G^y care of Mankind , talten 
from.theSun.  ̂ 333

G^ hath given all things an inviolable Law to 
obferve. "< 4..

GREAT.

Gran and Small, Immenfe, &c, are Relative 
Terms. !  ̂ 334

GRAVITY.

* Vide -R%?p.
and Levity , Rarity and DenRty, 3rC 

contrary qualities. . ,30
Things Crave had being before the Common 

Centre o f Gravity. 221
Ghtwfy and Levity of Bodies defined. 493

G u N and G%##fry.

The Reafon why a 6#% fhould feem to'carry 
farther towards the W eR than towards the 
EaR. , 148

The Revolution of the Earth, fuppofed, th& 
Ball in the G#% credcd perpendicularly, doth 
not move by a perpendicular, but an incli
ned Line. D f

It is ingenuoufly demonRratcd, that,the Earths 
Motion fuppofed , the Shot of Great Gw#* 
ought to vary no more than in its ReR. 161 

The Experiment of a Running Chariot to Hnd 
out the difference of Ranges in Gwway. 148 

A  Computation in G###;?? , how much the 
Ranges o f Great Shot ought to vary from 
the Mark 3 the Earths Motion being 
Grafted. 160

4 7 ?

\
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HEAVEN.

I

an Habitation for the Immortal 
Gods. 36

%<?%%; Immutability evident to S enfe. 26 
Hail/?# Immutable , bccaule there never was 
. anyMutationfecninit. 34

One cannot (faith fpcak confident
ly of , by rcafon o f its great di-
Rancc. 43

The fhbflancc of the impenetrable, ac
cording to ^4

The Subfiance o f Intangible.  ̂̂
Many things may be in thatarc Invifi-

bletous. * 334
There are more Documents in the Open Book 

of , than Vulgar Wits arc able to
Penetrate. 444

and Earth ever mutually oppofed to each 
other. 48°

Which arc really the Greater Lights in 
and which the lcflcr. 484

Ratt?# is not compofed of a fifth Eflcnce, differ
ing from the Matter of infcriourBodies.4P4 

is no Solid or Denfe Body , but
Rare. 4 ? 4

ChriR at his Incarnatiou truly defeended from 
 ̂ and at his Afcennon truly afeended 

into 496
Ofthe Firfi, Second and Third 497

in the Senfe of Copernicus, is the fame 
with the mofi tenuous dither , but different 
from Paradice , which excells all the

4 Pp

H E L

is in the Centre o f the Earth  ̂ not of the 
World. 4S0

HELI X.

The %%* about the Cylinder may be faid to be 
a Simple Line. y

HYPOTHESI S*

The true may difpatch its Revoluti
ons in afhorter time inlefler Circles, than 
in greater , the which is proved by two 
Examples. 410

J  h S T.

A put upon one that offered to fell a cer
tain Secret of holding Corrcfpohdcnccara 
Thoufand Miles diRancc. 79

A  y?# of a certain Statuary. 94

I M P O S S I B I L I T Y  and

Nature attempts not / w p 1 o 
To feck what would follow upon an

is Folly. aa

i N C O R R U P T i B  I L I T Y .

eficemed by the Vulgar, out of 
their fear of Death. 4^

I N F I N I T Y .

O f the Parts arc not one greater than
another , although they arc comparatively 
unequal. 106

I N S T R U M E N T  and

Agronomical very fubjed to Er- 
rour. 26a

Copernicus undcr.fiood not feme things fop 
want of 333

A proof o f the fmall credit that isto be given 
to Agronomical in Minute Ob-
fervations. . 3H

Ptolomy did not .confide in an made
by Archimedes. 3^2

of Tycho made with great Ex- 
pence. 3^2

What /if/??##??#;; are mofi apt forexad Obfer- 
vations. 3^2

I N V E N T O R S .

The Firfi and Obfervcrs of things
ought to be admired. 3 yo

J o S H U A  H.

The Miracle of in commanding the Sun
to fiand fiill  ̂ contradids the Ptolomaick 

. Syfiem. 4 5 ^
Miracle admirably agrecth with the 

PytfiagorickSyflcme. 4^7

V v v  Ia o y J!T.



i n o M . L l N E .

Improved that /ro^confiflsof parts more fubtil, 
pure and compad than the Magnet. 370

The and Circumference of an infi
nite Circic arc the fame thing. 343

J  U P I  T E R . LAWYERS.

and Saturn do cncompafle the Earth, 
and the Sun. 258

augments lcRc by Irradiation, than the 
Dog-Star. 30̂

K

KEPL ER.

The Argument o f in favour of Coper
nicus. 242

An Explanation ofthetrueSenfe of^/<?r, and 
his Defence. 243

The feigned Anfwer of couched in an 
ArtiRcial Irony. 244

is, with rdpeR, blamed. 422
reconciling o f Scripture Texts whith the 

Copernican Hypothecs. 461

KNOW)

Contentious that arc retained in an ill
Caufe, keep dole to fome cxpreflion fallen 
from the adverfe party at unawares. 324

L o o x  I  N G - G L A S S B S .

Elat caR forth their RcReRion to
wards but one place, but the Spherical eve
ry way. 39

L  Y N C E A N.

ThcLy#f;4 % Acadcmick the Hi R Difccvcrcrof 
the Solar (pots, and ail the other CekRia! 
Novelties. ^i:

The HiRory of his proceedings for a long 
time, about the Obfervation o f the Solar 
Spots. 3H

M

The having a pcrfcR of nothing,
maketh fome belceve they underRand all 
things. 8^

Cods manner of K?Mn?/#g d if fe r e n t  Eom that of 
Man. 87

[The great Fclicityfbrwhichthey are to be en
vied , who perfwade them (elves that they 

every thing. 164
Our is a kind of Reminifcence, ac

cording to Plato. * . idp

L

L I GHT .

rcfieRed from the Earth into the 
Moon. $2

The Reflex of uneven Bodies is moreuni- 
verfal than that of the fmooth, and why. 62 

The more rough Superficies make greater Re- 
Redion of D o th an  the Idle rough. 6y 

Perpendicular Rays of illuminate more
thanthcObliquc, andwhy.

The more Oblique Rays o f Dg%; illuminate 
lefle, and why, 6 2

y/gf/; or Luminous Bodies appear the brighter 
in an Obfcurc Ambient. 74

* Lr n E.

MAGNET.

Many properties in the AA%g#ffJ . 367
The armed takes up more Iron, than

when unarmed. 36?
The true caufe of the Multiplication of Vtrtue 

in the <%%;;, by means o f the Arming. 370 
A  fenlible proof of the Impurity of the

M>;. 371
The feveral Natural Motions o f the

374
Philofophers are forced to confcfle that the 

is compounded of CelcRialSubRan* 
ccs, and o f Elementary. 37^

The Error of thofc who call the a mixe
Body, and the TerreRrial Globe , a fimple 
Body. ' 37̂

An improbable E fM  admired by Cilbertusin 
t h e ^ ^ t .  37^

M A G N E T I C K

The of William Gilbert.

364
M A G N I T U D E .

The o f the Orbs and the Velocity
of the Motions of Planets anfwer proporti-



T%<? M R ? ;
onab[y  ̂ as if  defended from the fame 
place. ip

Immenfe and Numbers are incom-
prehenfibie by our Under landings. 332

M  A R S'

neccffarily includcth within its Orb the 
Earth, andalfbtheSun. 2p8

^ f^ at its Oppofition to the Sun, feems fixty 
timesbigger than tjwards the Conjundi- 
on. 2p8

makes an hot aflault upon the'Coperni- 
can SyReme. 302

M A R S I L I U S .

<Rg#pr obferveth the Meridian
to be moveable. 421

M i L D *  C E A N.

The time of the Planets converR-
ons. 101

The Planets arc as it were four Moons
about 307

M  E D I T E R R A  N-

Sea made by the Seperation of 
Abila and Calpen. . 3 $

The Voyages in the Â //prr<M from EaR to 
WcR are made in fhorter .times than from 
W eR to EaR. 403

M E R C U R Y .

The Revolution o f concluded to be
about the Sun, within the Orb of Venus.2pg 

-MfTTHry admitteth not of dear Obfervati- 
ons. 307

M  o o N.

The Â pp/y hath no Generation o f things, 
like as we have , nor is it inhabited by 
Men. t 47

In the Mpp% may be a Generation of things dif
ferent fiom ours. 47

There may be SubRances in the A%MM , very 
different from ours. 48

The RrR rcfemblancc between the and 
Earth, which is that of Figure, is proved, 
by their manner of being illuminated by the 
Sun. 48

The fecond rcfemblancc is the A%nw being
p a-

OpacousJ asthcEprthJ ^8
The third rcfcmbla icc is the Afppvybeing Denfe 

and Mountainous as the Earth. 49
' The fourth rcfemblance is the being di- 

Ringuifhed into two different parts for Cla
rity and Obfcutity, as the TcncRria! Globe 
into Sea and Land. 49

The fifth rcfemblancc is Mutation o f Figures in 
the Earth, like thofcofthe,M?p#, and made 
with the fame Periods. 4 p

All the Earth feeth halfc oncly of the /%?p%, 
and halfc onely o f the A/ppx feeth all the 
Earth y 1

Two Spots in the Afpp% , by which it is percei
ved that She hath refpe<$ to the Centre of 
the Earth in her Motion. $ 2

Light receded R om the Earth into the Â pp.3.3 2 
The fixth refcmblance is that the Earth and 

A%?p% interchangeably illuminate. $ 3
The feventh rcfemblance is that the Earth and 

A%?p# interchangeably Ecclipfc. $3
The Secondary Clarity o f theAfppa (R:cmed 

to be its Native Light. ^4
The Surface o f the v!Vpp% more Reek then any 

Looking. Claffe.
The eminrncics and Cavitiesin thc^p^arc iilu- 

fions of its Opacousand Pcrfpicucus pâ ts.
The Surface is Riarp, as is largely pro- 

vcd. ^7
The MM% , if it it were (leek like a Sphered 

Looking-Claffe , would be invihble. 60 
 ̂ & 62

The apparent Vnevenncffes of the A ?̂p  ̂Sur
face aptly reprefented by Mother o f 
Pearl. ye

The apparent Uncvenneffes of the A/pp/f cannot 
beimitated by way of more and lefle Opa
city, and Pcrfpicuity 71

The various Afpcds of the c?%pp/i imitable b / 
any Opacous matter. 71

Sundry Phaenomcna from whence the 
Montuofity is argued. 7 1

The AYpp̂  appears brightet by night, than by 
d a y .. 72

The A/pp% beheld in the day time, is like to d 
little Cloud. 73

Clouds are no leRe apt than thcA%7o?ito be il
luminated by the Sun. 73

A  Wall illuminated by the Sun, compared td 
theAfpp#, fhinesnolcflcthanit. 73

The third reflexion of a Walt illuminatcsmore 
than the RrR of the A^p .̂ 74

The Light of the A/po% weaker than that of the 
T  wy-light. 74

The fccondary Light of thcA^?^ caufed by the 
Sun, according to feme. „ 7 ^



7 1 6 ;  T iM ?.

th e  fecondary  ̂Light of the <&%w% appears 
inform of a Ring, A f . bright in the extreme 
Circumference ̂  and not in the midff, and 
why. 77

The fecondaty Light of the ^<7%, how it is to 
be cbferved. 78

The Difcus in a Solar Edipfe can be feen 
ondy by Privation. 78

Solidity of the yMop/ẑ Globc argued from its 
being Mountainous. 81

The fccondary Light o f the clearer before 
the Conjunction than after. 82

The obfeurer parts of the Mw? are Plains, and 
the more bnght Mountains. 83

Long Lcdgesof Mountains about the Spots o f 
the 83

There ar̂  not generated in the things 
like to ours, but if  there be any Producti
ons, theyare very different. 83

The not compofed of Water and
Earth. * 83

Thofc AfpeCfs of the Sun ncccffary for our 
Produdions, are not fo in the 83

Natural Daycs in the are of a Moncth 
long. 34

To the Af<M% the Sun dedincth with a difference 
of ten Degrees, and to the Earth o f Forty 
feven Degrees. 84

There are no Rain s in the <7#. 84
TheM^H cannot feperate from the Earth. 2?y 
T h e M ^ j Orbecnvironcth the Earth, but not 

the Sun. 299
The M r^ much diffurbeth the Order of the 

other Planets. 362
The M<M%' Motion principally fought in the 

Account of Edipfes. 416
The M<?<?;? is an ALthcreal Earth. %p2

M 0 T 1 0 N and

AY^A^ofProjeds. Vide fyu/afR.
The Conditions and Attributes which differ the 

Cddfial and Elementary Bodies depend on 
the M ^/^ affigned them by Ariffotle. a 7 

Pcripatcticks improperly affign thofc to
the Elements for Natural with which they 
never were moved, and thofc for Preternatu
ral with which they alwayes move. 33

as to the things that move thereby, is as 
if it never were, and fo farre operates, as it 
relates to things depr ved of M<7/A?%. p8 

cannot be made without its moveable 
Subjcd. 104

M<7;/<?% and RcR principal Accidents in N a
ture. i n

Two things ncccffary for the perpetuating of a
M*-.

M<?/Aw; an unlimited Spaced and an incor
ruptible Moveable. n y

Difparity in the o f a Stone falling from 
the Round Top of a Ship , and from the 
T op ofaT ow cr. 133

The M<7fA?% of grave Pcndula might be perpe
tuated, impedimentsbeing removed. 203 

Whence the Mf/A?# of a Cadent Body iscol- 
ledcd. 224

The MotAw of the Eye argucth the of the
Body looked on. , 224

Different MptA#.r depending on the Fluduati- 
on of the Ship. 226

Our Mp;A?n may be cither interne, orexterne, 
and yet we never perceive or feel ir. 22? 

The M<?;A7% of a Boat infenfiblc to thofc that arc 
within it, astotheScnfcof Peeling. 22̂  

ThefMorAwof a Boat fenfibie to Sight joyned 
with Reafon. 22̂

A fimple Body, as the Earth, cannot move with 
three feveral Mc/Aw.

M^/^ and Rdf are more different than Right 
Mo;/?# and Circular. 237

One may more rationally aferibe to the Earth 
two intern Principles to the Right and Cir
cular Mo'A?# , than two to and
Rdf. 237

The diverhty of helpcth us to know
the Diverfity o f Natures. 237

Bodies of the fame kind , have M^Aw that 
agree in kinde.

The greatneffcand fmallncOeof the Body make 
a difference in M<n/<7# and not in Rdf. 243 

Every penRIe and libratcd Body carried round 
in the Circumference o f a C udc acquired 
o f it fclf a in it fclf cqujl to the
fame. 362

Two forts of McfA?# in the containing Vdfel 
may make the containing Water to rife and 
falL 387

An Accident in the Earths MofAn impofSble to 
be imitated. 392

ABSOLUTE MOTI ON : Things faid to 
move according to certain o f their parts, 
and not according to their whole, may not 
be laid to move with an Abfolute M%A%, but 
ywafcAA#;. 49!

ANI MAL M0 T 1 0 N:  The Diverfity of the 
Mo;A7%yof Animals, depend on their Fic%* 
ures. 232

The Flexures in Animals are not made for vary
ing of their M < 7 ? 2 3? 

The MofAHM of Animals arc o f one fort. 232 
The McrAw o f Animals are all Circular. 2 3 3

Secondary M^/wof Animals dependent on the 
6f(t. " "  ,*3.3

Ant-



Animals would not grow weary of their Mp- 
;/<?# , proceeding as that which is aRigncd 
totheTcrreRrial Globe. 244

' Hie Caufc of the wcarincfle that attends the 
<%?;/*% of Animals. 244

The o f an Animal [is rather to be called 
Violent than Natural. 244

ANNUAL M0 T 1 0 N:  The Annual ŷ af/p# 
of the Earth mu A caufe a'conRant and Rrong 
Winde. 128

IheErrourof the AntagoniR of Copernicus is 
manifeR,inthathedcclareth that the Annual 
and Diurnal Motion belonging to the Earth, 
are both oneway, and not contrary. 23s 

The Annual Mc;/p# of the Earth mixing with 
the of the other Planets, produce
extravagant Appearances. 296

RcR, Annua! A4p;/p%, and the Diurnal, ought 
to be diRributed betwixt the Sun, Earth, and 
Firmament. 300

Granting to the Earth the Annual, it muR o f 
necefuty have the Diurnal ,<Mo;/p# aligned to 
it. 300

The foie Annua! ^t/p^ of the Earth, caufeth 
great inequality in the o f the Pla
nets. 3:0

A DemonRration of the inequalities of the three 
iuperiour Planets dependent on the Annual 
jMpf/p/* of the Earth. 310

The Annual Mp;M% of the Earth moR apt to 
render a reafon of the Exorbitance o f  the 
five Planets. 312

Argument o f Tycho againA the Annual Mw/- 
PH , from the invariable Elevation o f the 
Pole. ggg

Upon the Annual M a ^ o f  the Earth, alterati
on may enfue in fome Fixed Stars, not in the 
Pole. 341

The Parallogifmeof thofe who believe that in 
the Annual M<7;;AR great alterations arc to 
be made about the Elevation of the Fixed 
Stars, is confuted. 341

Enquiry is made what mutations, and in what 
Stars, are to be difeovered by means o f the 
Earths Annual Mpf/p#. 342

ARronomers having omitted to inRance what 
alterations thofe are that may be derived 
from the Annual Mp//<?% of the Earth , do 
thereby teRifie that they never rightly un- 
dcrRood the fame. 343

The Anuual Mpfip# made by the Centre of the 
Earth under thcEcliptick, and the Diurnal 
Mcttp* made by the Earth about its own 
Centre. 344

ObjcRions againR the Earths Annual Mp;*p# 
taken from the Fixed Stars placed in the E-

Clipiick

cliptick. 343
An Indicc or Obfci vation in the Fixed Stars like 

to that which is feen in the Planets, is an A r
gument o f the Earths Annual Mp;/p%. 347

The Suns Annua! Mp/?p% how it comcth to 
paffe, according to Copernicus. 35?

The Annua! and Diurnal Mp?rp% arcconfiRcnt 
in the Earth. 362

Three wayes of altering the proportion o f the 
Addittons of the Diurnal Revolution to the 

, Annual Mp;/p%. 40?
The Earths AnnualMpf/p% thorow thcEcliptick.

unequal; by reafon of the Moons Mcf/p̂ . 413 
ThcCaufesof the inequality of the Additions 

and SubRraRions of the Diurnal Converii- 
* on from the Annual Mp;/4W. . 41 8

C r u c UL A R  Mo T i ON:  CircularandRight 
Mp;/p# are Rmplc, as proceeding in Rmplc 
Lines. * 6

The Circular M p^isnevcr acquired Natural
ly , unleRe Right Mpt/M precede it. i $ 

CircularMpi/o/? perpetually uniforrne. :$ 
In the Circular Mp;/p* every point in the Cir

cumference is the beginning and end. 20 
Circular Mpf^R onely is Uniformed 20
Circular Mp/r*% may be continued perpetu

ally. . 2d
Circular Mp;/p% onely and RcR arc apt to con- 

ferve Order. 20
To the Circular Mp%p% no other is con

trary. 26
Circular Mpf/pxj arc not contrajy^ according 

to AriRotle. 100
The Mpi/p̂  of the Parts of the Earth returning 

to their W hole, may be Circular. 237 
The Velocity in the Circular Mo'/p#encreafeth 

according to the cncrcafe of rhe Diameter 
o f the Circle. 242

Circular MiM?# is truly Rmple and perperu- 
al. 4^3

Circular Motion belongeth to the Whole Bo
dy, and the Right to its Parts. 4 ^

Circular and Right Mp%p;i arc coincident, and 
may confiR together in the fame Body. 4yd 

COMMON M o i i o n :  A notable InRance 
o f  Sagrcdus, to (hew the non-operating o f 
Common Mp;Av%. 13^

Ah Experiment that fheweth how the Com 
mon Mc%<?% is imperceptible. 224

The concurrence of the Elements in a Com
mon Mp;/<M imports no more than their con- 
currenceinaCommonReR. 23?

Common Mc;7<?% is as if ic never were. 2 3 3?? 40
C o Mp R E s : i v R  M o i i o n :  CompreRivc 

M<?^ is proper to Gravity, Extenfivc to 
Levity. 49?

v  y  ̂ C o^ -X x ^
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C d M T R  A R Y  M o T i o N  s :  A n  E x p e r i 

m e n t  w h i c h  p la in ly  f h e w s  t h a t  t w o  C o n - ,  

t r a i y  m a y  a g r e e  in  t h e  f a m e  M o v e 

a b le .  363
T h e  p a r ts  o f  a  C i r c l e  r e g u la r l y  m o v e d  a b o u t  i t s  

o w n  C e n t r e  ,  m o v e  in  d iv e r fc  t im e s  w i t h  

C o n t r a r y  A f  * 3 8 ?

D E S C E N D I N G  M o T i o N  : T h e  I n c l i n a t io n  o f  

G r a v e  B o d i e s  t o  t h e  A&t/<?.? o f  D e f e e n t ,  is  e -  

q u a l  t o  t h e ir  r c G R a n c c  t o  t h e  

A f e e n t .  : p i

T h e  S p a c e s  p a d  in  t h e  D e f e e n d i n g  o f  

t h e  f a l l in g  G r a v e  B o d y ,  a r e  as  t h e  S q u a r e s 'o f  

t h e i r t i m e s .  1 9 8

T h e  o f  D e f e e n t  b e lo n g s  n o t  t o  t h e  T c r -

r e R r ia l  G l o b e  ,  b u t  t o  it s  p a r t s .  362
D i v R N A L  M o T i o N  : T h e  'D i u r n a l  A&/A?% 

f e e m e t h  C o m m u n e  t o  a l l  th e  U n iv e r f e  ,  t h e  

E a r t h o n d y  e x c e p t e d .  2 7

D i u r n a l   ̂ w h y  i t  f h o u l d  m o r e  p r o b a b ly  

b e lo n g  t o  t h e  E a r t h  th a n  t o  t h e  R e #  o f  t h e  

U n iv e r f e .  p 8

T h e  f ir  A  D i f e o m f e  t o  p r o v e  t h a t  th e  D i u r n a l  

b e lo n g s  t o  t h e  E a r t h .  p p

T h e  D i u r n a l  c a u fe t h  n o  M u t a t io n  a m o n g  

C e le R ia l  B o d i e s ,  b u t  a l l  c h a n g e s  h a v e  r e la t i

o n  t o  t h e  E a r t h .  1 0 0

A  f^ c o n d  C o n h r m a t i o n  th a t ]  t h e  D i u r n a l  Af<?%- 

7̂? b e lo n g s  t o  t h e  E a r t h .  1 0 0

A t h i r d C o i i S r m a t i o n  th a t  t h e  D i u r n a l  A / ^ ; *  

b e l o n g s  t o  th e  E a r t h .  i o i

A  f o u r t h ,  f i f t h ,  a n d  i ix t h  C o n f i r m a t i o n  t h a t  t h e  

D i u r n a l  w b e lo n g s  t o  th e  E a t t h .  1 0 2  

A f e v e n t h  C o n R r m a t i o n  t h a t  t h e  D i u r n a l  A / c -  

;/<% b e lo n g s  to  th e  E a r t h .  1 0 3

I f  t h e  D i u r n a l  f h o u l d  a l t e r ,  t h e  A n n u a l

p e r i o d  w o u l d  c e a fe .

L o c A L  M o T i o N  : L o c a l  o f  t h r e e

k i n d s y R i g h t ,  C i r c u l a r ,  a n d  M i x t .  6

A n  e n t ir e  a n d  n e w  S c ie n c e  o f  o u r  A c a d e m i c k  

[ G a l i l e o ]  c o n c e r n i n g  L o c a l  1 9 8

M i x T  M o T i o N :  O f M i x t  A / o ^ w e f e c n o t  

t h e  p a r t  t h a t  is  C i r c u l a r ,  b e c a u fe  w e  p e r t a k e  

t h e r e o f .  2 1 8

A r i R o t l e  g r a n te th  a  M i x t  A4p%M3 t o  M i x t  

B o d i e s .  373
T h e  Aft?;/## o f  M i x t  B o d i e s  o u g h t  t o  b e  R ic h  a s  

m a y r c f u l t  f f o m  t h e C o m p o f i t i o n o f t h e  A /o - 

o f  th e  R m p le  B o d i e s  c o m p o u n d in g .  373 
N A T V R A t  M o n o N  : A c c e l e r a t i o n  o f  t h e  

N a t u r a l  o f  G r a v e s i s m a d e a c c o r d i n g  

t o  t h e  O d d  N u m b e r s  b e g in n in g  a t  U n i 

t y .  1 9 8

N a t u r a l  c h a n g e th  in t o  th a t  w h i c h  is

P r c t e r - N a t u r a l  a n d  V i o l e n t .  2 1 2

P R O G R E S S I V E  M o T i o N  : T h e  P r o g r e R iv e

Af<7-

m a y  m a k e  th e  W a t e r  in  a  V e i le !  t o  

r u n  t o  a n d  f r o .  3 8 7

R i G H T  M o T i o N  : S o m e t im e s  S i m p l e ,  an d  

f o m e t im e s  M i x t ,  a c c o r d in g  to  A r iR o t lc .  8 

R i g h t  im p o fK b le  in  t h e  W o r l d e x a d l y

O r d i n a t e .  i<*

R ig h t  A / ^ ^  N a t u r a l l y  I n f i n i t e .  1 0

R i g h t  A / < ? ^  N a t u r a l ly  I m p o f l i b le .  1 0  

R i g h t  A ^ r / ^  m ig h t  p o f f i b ly  h a v e  b e e n  in  t h e  , 

F i r R C h a o s .  i t

R ig h t  A / ! ? ^  is  u f e f u l  t o  r e d u c e  in t o  O r d e r  

t h in g s  o u r  o f  O r d e r .  1 1

R i g h t  A%?M?% c a n n o t  n a t u r a l ly  b e  P e r p e t u a l,  ao 

R i g h t  A%?;7c% a f f ig n e d  t o  N a t u r a l  B o d i e s ,  t o  re- , 

d u c e  th e m  t o  p e r fe c t  O r d e r , w h e n  r e m o v e d  [ 

f r o m  t h e ir  P la c e s .  * 20

R i g h t  o f  G r a v e  B o d i e s  m a n ife R  to

S e n f e .  23

R i g h t  A ^ ^  w i t h  m o r e  r c a fo n  a fe r ib e d  to  the 

P a r t s ,  th a n  t o  t h e  w h o l e  E le m e n t s .  3 3 

R i g h t  A&;;*<Mi c a n n o t  b :  E t e r n a l  ,  a n d  conse

q u e n t ly  c a n n o t  b e  N a t u r a l  t o  t h e  E a r t h .  1 1 7  

R ig h t  A/<?;io% fe e m e t h  t o  b e  w h o l l y  e x c lu d e d ! "

N a t u r e .  1 4 7

W i t h  t w o  R i g h t  A&;/<?#; o n e  c a n n o t  c o m p o fe  

C i r c u l a r  3  7  $

R i g h t  A fpM ?* b e l o n g c t h  t o  im p e r f e d  B o d ie s ^  

a n d  t h a t 'a r c o u t  o f  th e ir  N a t u r a l  P la c e s .  4 9 3  

R i g h t  A ^ ^  is  n o t  S im p le .  49$

R i g h t  is  e v e r  m ix t  w i t h  th e  C ir c u l a r ,

S i M P L B  M o n o N  p e c u l ia r  o n c l y  t o  S im p le  

B o d i e s .  4 9 4

T E R R E S T R I A L  M o T i o N  c o l lc ^ c d j f i r o m t h c  

S ta rs^  . s a p

T h e  P a r t s  o f  t h e T e r r e R r i a l  G l o b e  a c c e le r a te  

a n d r e t a r d i n t h e i r M o r / ^ .  . ^88

O n e  f i n g l c  T e r r e R r ia l  M cr/o^ fu fE c c th  n o t  t o  

p r o d u c e  t h e  E b b in g  a n d  F l o w i n g .  4 2 t  

U N E V E N  M o T i o N  m a y  m a k e  th e  W a t e r  in  

a V e R e l t o R u n t o a n d f r o ^  3 8 7

T h e  M i x t u r e  o f  t h e  t w o  A n n u a l  and

D i u r n a l  ,  c a u fe th  th e . u n e v e n n e i fe  in  th e  

M<?;/M o f  t h e  p a r ts  o f  t h e  T c r r c R u a l  

G l o b e .  390

M O V E .

I t s  q u c R io n a b le  w h e t h e r  d e f e n d i n g  B o d ie s  

in  a R ig h t  L i n e .  2 1

A r iR o t lc s  A r g u m e n t  t o  p r o v e  th a t  G r a v e  B o d ie s  

w i t h  a n  in c l in a t io n  t o  a r r iv e  a t  th e  

C e n t r e .  2 3

C r a v e  B o d ie s  A fo ? % to w a rd s  t h e  C e n t r e  o f  th e 

C e n t r e  o f  th e  E a r t h 3  -  

T h i n g s  f o r f a k in g  t h e  p la c e  w h ic h  w a s  n a tu r a l ro  

t h e m  b y  C r e a t i o n .a r c  fa id  t o  A ^ ^  v io l e n t ly ,

an d



n̂d naturally tend to return back to the
fame. 4^2

M o V E A E L E ,

A A / ^ ^ b c in g  in the Rateof RcR fliall not; 
move unleRe it have an indination to tome 
particular Place. 11

The aecellcratcs its Motion in going
towards the Place whither it hath an inclina
tion. * n

The JMowA/f departing from R eR gocth thorow 
all the Degrees of Tardity. 11

The doth not accelerate favc only as
it approacheth near to its termeof RcR. i a

To introduce in a a certain Degree of
Velocity, Nature made it to movein a RLht 
Line. 1 2

The departing Rom ReR paRcth
throughall the Degrees of Velocity without 
Raying in any. - 13

The Crave defending , acquireth
Impetus Rifhcient to re-carry it to -the like 
height. 13

The Impetus of equally approaching
to the Centre arc equah 14

Upon an Horizontal Plane the lycth
Rill. ' .

A Rngle hath but one only Natural
Motion, and all the rcR arc by participAj 
tion. ^ 0 3

A Line defcribed by a in its Natural
Defeent, the Motion of the Earth about its 
own Centre being prefuppofed, would pro
bably be the C  ircumfcrence o f a C ircle. 14$ 

A falling from the top o f a Tower
movethin the Circumference o f a Circle. 146 

A falling from a Tower moyeth
neither more nor lcde, then if it had Raid 
alwayes there. 146

A M<?vf4%/<? falling from a Tower moveth with 
an Uniformc not an Accelerate Motion. 146 

The Cadent M cv^^,ifit fall with a Degree of 
Velocity acquired in a like time with an 
Vniform Motion, it fhall paRe a fpace double 
to that paRed with the Accelerate Mo
tion. * 202

Admirable Probiems o f defending
by the Quadrant of a Circle, and thoft 
defending by all the Chords of the whole
Girder 412

M  U N DĴ  N E-

Bodies were moved in the beginning 
in a Rights Line, and afterwards circularly, 
according to 11

N  A-

N A T  URAL.

That which is Violent cannot be Eternal!, and 
that which is Eternal cannot be 11 d

N AT UR E ,  and -

attempts not things impofRble to be 
cReRed. 10

never doth that by many things-which 
may be done by a few. pp

firR made things as fhe pleafed, and 
afterwards capacitated Mans underRanding 
for conceiving of them. .*238

From Common Accidents one cannot know 
different A'gf%w. 238

Order is to make thelcRer Orbes to Cirl 
ctilate in fhortcr times, and the bigger in 
longer. 243

That which to us is hard to beunderRood îs with 
caRc to be cReRed. 0̂3

N^r^keeping within the bounds aRigned her, 
little careth that her Methods of opp^rating 
fall within the rea ĥ of Humane Capacify.433 

Anions no Ms admirably difeover Cod 
to us than Scripture DiRions. 434

N  B R v E 3 .

The Original of the according to AriRd- 
tle, and according,to Phyfitians. pi

The ridiculous Anfwct of a Phylofopher deter
mining the Original of the Pi

o .

' O B ) E C T s.

the more Vigorous they are in Light, the 
more they do feem to cncreafe. 30%

That Remote appear fo fmall is the
DefeR of the Eve, as isdcmcrRrated. 33  ̂

In 0^/^ far Remote and Luminous, a fmall 
acccRion or receRion is imperceptible. 350

O r 1 N 1 o N s*

Ids all one, whether are new to Men, or
Men new to 77

O R B E, and Or/tfT*

The greater 0 /^: make their ConverRons in
greater



greater timcŝ  i e i  c  331
It's more rational,that the Or%; Containing and 

the Parts contained do move all about one 
Centre, than about divers.

P

P A S s t O M f .

infinite f^ i^ y  are perhaps but one onely. 87

P E N p u m  M, and

might have a perpetual Motion, impedi
ments being removed. 203

The hanging at a longer thread maketh
its Vibrations morefeldome than the 
/wH! hanging at a fhorter. 106

The Vibrations o f the fame are made
with the lame frequency, whether they be 
fmall or great. 206

The cauie which impedeth the and
rcducethittorcR. 206

The thread or Chain to which the'PyMMwaw is 
faRened maketh an Arch,and doth not Rrctch 
it fell Rraight out in its Vibrations. 207 

,Two particular notable Accidents in the 
and theirVibrations. 4H

P  E R * P A T  E T  I  C K,

Phylofbphy unchangeable. 41 
A  brave refolution of a certain

Philofopher to prove the Right Line to be the 
fhorteR of all Lines. 182

The Paralogifmc of the find Fyy^/frM who 
proveth <%%<?;#*% ̂ yy 183

The Difcourfes of fyŷ /yr/r<̂ y full of Errors and 
Contradi&ions. 376

The perfccutcd Galileo out o f envy
to his happy Difcoveries in Phylofbphy. 427 

The Ay^^r/^ in defeat o f Rcafons repair to 
Scripture for Arguments _ againR their 
Adverfarics. 42?

P H Y t  O S O P H E R S.

Itisnot^R,thatthofe who never Phylofophatc, 
fhould ufiirp the title of r /̂y/^byry.

P u Y L O S O P H Y .

The Deputes and Contradidions of
may conduce to the benefit of . 2 ?

A  cunning way to gather out of any
Bookwhatfower. pz

P L A-

P  L A M E T S.

The approxifnation and recclKon of the three 
fuperiour PAtwrs importeth double the Suns 
diRance.

The difference of the T ^ fy  apparent Magni  ̂
tude leffe in Saturn than in Jupiter, and lcflc 
in Jupiter than in Mars, and why. 2 ^

The S ration, Diredion, and Retrograoationof 
the f/<w;;y is known in relation to the fixed 
Stars. 347

The particular Strudures o f the Orbes o f the 
,p/4MMy not yet well refolvcd. 416

The A<M;;y places may more certainly be 
affigred by this Dodrinc, than by that of 
Ptolomics great AlmageR. 467

PLATO.
held, that Humane cnderRanding pertook 

o f  Divinity, becaufe it undcrRood Num  ̂
bers. 3

P/afj his ^Enigma, and the Interpretation of 
it. 4<?S

P O L E.

Tlie Invariable Elevation o f the P u rg e d  as an 
Argument againR the Annual Motion. 338 

AnExample to prove that the Altitnde o f the 
fthought not to vary by means of the Earths 
Annual Motion. 340

P o w E R .

Ofan infinite P w y  one would think a greater 
part fhould rather be imployed than a 
idler. 107

P R I NC I P L E S .

By denying in Sciences, any Paradox
may be maintained. 38

Gontrary A7 %f%/yy cannot naturally refide in 
the fame Subjed. 2:1

P  R o  ̂E c T ,

The Py^y ,̂ according to AriRotle, is notmo  ̂
ved by virtue impreRed  ̂ but by the Me
dium. *30

Operation of the Medium in continuing the 
Motion of theTyyjy#. ygy

Many Experiments and Rcafons againR the 
Motions of fr<yy#y afKgncd by AriRotle. rg z 

The Medium doth impede and not conferre the
Mo^



Motion of 134
An admirable accident in the Motion o f Pn?-

igy
Sundry curious Problems touching the Motion 

of 137
continue their A^jf/^byaPight Line 

that follows the diredion o f the Motion 
made together with thefyvjfAvf#; , whilR 
they werccQnjoyned therewith. 154

The Motion imprcRcd by the Aiy/rAw; is onely 
in a Right Line. 170

The moveth by the Tangent of the Cir
cle of the Motion proceeding in the inRant 
of Sepcration. rya

A Crave aRbon as it is feperated from 
the Pr^/<?#;,beginneth to decline. 173 

The Caufe of the P/-<ya%?% encreafeth not ac
cording to the Proportion of Velocity cn- 
creafed by making the Wheel bigger. 18p 

The Virtue which carricth Grave Pr<ya2.? up- 
wards , is no leRc Natural to them than 
the Gravity which moveth them down
wards. - 211

P l O L O MY , ^ C .

Inconveniences that arc in the SyRem of P/<?- 
/awy. 30P

Pr c Ay SyRe m full o f defeds. 476
The Learned both o f efderand later times dif- 

fatisRed with the Pp/pMMfjf% SyRem. 477

P- YTHAGORASy^f .

MiRery of Numbers fabulous. 3 
P;t^<7r^ offered an Hecatombc for a Geo

metrical DemonRration which he found. 38 
Py*&cg<7H?.f and many other Ancients enumera

ted, that held the Earths Mobility. 437 {^468

R

RAYS^

^Rining Objeds feem fringed and environed 
with adventitious^-. 304

R t S T .

V ideA ^ M .
^  the InRnite degree of Tardity. 11

R. BTROGRADAT10NS.

more frequent in Saturn, lcRc 
' t̂e quent in Jupiter, and yet lcRe in Mars,

and

and why. ; g ir
Tlie of Venus and Mercury

dcmpnRratcd by Apollonius and Coper
nicus. gin

S

S A T U R N *

for its RowneRc , and Mercury for its 
late appearing, were amongR thofe that were 
laR'obfcrved. 416

S C A R C I T Y .

and Plenty enhanfe and debafe the price 
ofallthings. 43

S c H E l N E R *

ChriRophcr the Jcfuithis Book of Con-
cluRons confuted. 78^1^^, & f?y.& 323 

A Canon Bullet would fpend more than fix 
dayes in falling from the Concave of the 
Moon to the Center o f the Earth, according 
to 195

ChriRopher his Book cntituled
/"?/? T c c n f u  red, and difproved. 3:3

The Objedions of by way of Interro
gation. 336

Anfwers to the Interrogations o f 336̂
QueRions put to , by which the weak-

nefleofhisismadeappcar. 336

S C I E N C E S .

In Natural the Art of Oratory is of no 
ufc. 46

In Natural it is not ncccRary to feek
Mathematicalcvidence. ic g

S C R I P T U R -  E^

The Caution wcarc to ufc in determining the 
Senfe of w  in difhcult pomts of Phy- 
lofophy. 427

RudiouRy condefccndcth to the ap-
prehenfion of the Vulgar. 432

In' dicuRing of Natural QueRions , we ought 
not to begin at , but at ScnRble
Experiments and NcccRary DcnTopRra- 
tions. 433

The intent of is bv its Authority to
recommend thofe Truths to our beliefe, 
which being un-intclligible, could no other 
wayes be rendered credible. 4 3  4

Y y y Jrr/p-



Author i^ to be preferred, even in Na
tural Controversies to fuch Sciences as are 
not confined to a DcmonRradve Me
thod. 434

The Pen-men of , though read in A-
Rronomy, intentionally forbear to teach us 
any thing of the Nature of the Stars. 43 ? 

TheSpirtthud no intent at the Writing of the 
.&y%7/Rr<f, to teach us whether the Earth mo- 
veth or Randcth dill, as nothing concerning 
our Salvation. 436

Inconvcniencics that arife from licentious u- 
Rtrpingof to Ruffe out Hooks that
treat of Nat. Arguments. 438

The Literal Senfc of joyned with the
tmivetfal confent of the Fathers, is to be re
ceived without farther difpute. 44%

A  Text of ought no lcRe diligently
to be reconctlcd with a DcmonRrated Pro
position in PhiloSophy ? than with another 
Text of Sovy;#/-; Sounding to a contrary 
Senfe. 446

Demonstrated Truth ought to aSSiR the Com
mentator in finding the true Senfc of

446
It was ncceSfary by way of condeSccnSion to 

Vulgar Capacities, that the Should
jfpeak of the ReR and Motion of the Sun and 
Earth in the fame manner that it doth. 447 

Not onely the Incapacity of the Vulgar? but 
the Current Opinion of thofc times? made 
rhe Sacred Writers of the .arr/pM?* to ac
commodate thcmfelvcs to Popular EReem 
more than Truth. 447

The had much more rcafon to afHrm
the Sen Moveable , and the Earth Immove
able , than otherwife. 448

Circumfpcdion of the Fathers about impofmg 
positive Scnfcs on Doubtful Texts of
Mr,?. 431

Tis Cowardice makes the Anti-Copernican Hy 
to Scripture A uth ority  thinkingthcrcby to 
affright their Advcrfaries. 4̂  3

&7ypf#rf Speaks inVulgarand Common Points 
aRcr the manner of Men. 46a

The intent o f &r̂ tnr<? is to be observed in Pla
ces that feem to afhrme the Earths Stabi-
hty. 464

Authorities that Seem to affirm the Mo
tion of the Sun and Stability o f the Earth) 
divided into Six Chiles. 478

Six Maximcs to be obferved in Expounding
DaikTcxtsofSfr^?;Mr%. 481

Texts Speaking of things inconveni
ent to be underRood m their Literal SenSe? 
are to be interpreted one of the Sour wayes

named.

named. Si
Why the Sacred t&r%?fMr; accommodates it Self 

to the SenSe of the Vulgar. 487

SEA.

The Ja?jr Surface would Shew at adifhncc more 
obfcurcthan the Land. 4?

The Reflection of Light much weaker than 
that of the Earth. 81

The Ifles are tokens of the unevcnneSSe of the 
Bottoms of Ŝ r/. 383

S EL KUCUS .

Opinion of the Mathematician ccn-
lured.

SENSE.

He whodenieth *R%/2, dcScrvestobe deprived 
o f it. 31

Sheweth that things Crave move cd 
, and the Light to the Concave. 21

It is not probable that God who gave us our 
) would have us lay them afide, and 

look for other Proofs for Such Natural Point# 
as Sets before our Eyes. 434

and ReaSon leSlc certain than Faith; 47y

S t L V E

burnilhed appears much more obScure
than the unburniShed) and why. %

S 1M r L 1 c 1 u #. 

his Declamation. 43

S oCRATES .

The AnSwer of the Oracle true in judging 
<7%;?; the WiSeR of his time. 8;

S o  R 1 T E s.

The Forked SylogiSmc called 2p

S P E A K I N G .

W c cannot abRraR our manner of 
fi om our SenSe of Seeing. 401

SPHERE.

1  he Motion of 34 hours aferibed to the HigheR

!



7 %t?
, difordcrs the Period of the Inferi

o r .  102
The although Material , toucheth the 

Material Plane but in one point oncly. 182 
The Definition of the 182
A DcmonRration that the toucheth the 

Plane but in one point. 183
Why the in ahRradt toucheth the Plane 

onely in one point, and not the Materia! in 
Concrete. 181

Conta&in a Single Point is not peculiar to the 
perfe# S ffw  oncly , but bclongeth to all 
Curved Figures. 18$

In a Moveable it feemeth more reafbna- 
ble that its Centre be Rable, than any of its 
parts. 300

SPHERE of

The c/* greater in CclcRial Bo
dies than in Elimentary. 3 p

STARRY SPHERE.

Wearincfle more to be feared in the 
than in the Tei reRrial Globe. 24?

Hy the proportion of Jupiter and of Mars, the 
SMr̂ p is found to be yet more re
mote. 3 3 *

Vanity o f thofe mens difeourfe , who argue 
th eM fry^ ^ to b eto o v aR in  the Copcr- 
nican Hypothecs. 33?

Thewhole beheld from a great di-
Rance, might appear as Riiall as one (ingle 
Star. 33?

S p U B R t c A i..

The S^rrM/ Figure is caficr to be made than 
any other. * 3 6

^ ^ 4 /  Figures of (undry Magnitudes, may 
bemadewithoncfolcInRruinent. 187

SPI RI T-

The SyM; had no intent to teach us whether 
the Earth moveth or Randcth Rill, as no
thing concerning our Salvation. 436

SoLAR SPOTS-

generate and diRolvc in the face o f the 
Sun. 33

Sundry Opinions touching the S<?A*r 3?
An Argument that neceilarily proveth the Ŝ - 

to generate anddiRolve. 40

A concluRvc DcmonRration to prove that the 
S/Mf are contiguous to the Body o f the 
Sun. <n

The Motion of the towards thcCircum- 
cumfercncc of the Sun appears Row. 4 1 

The Figure of the towards thcCircumfe* 
rence o f the Suns Difcus, appear narrow, 
and why. 41

T h e J ^ ^ jt j  are not Spherical, but flat* like 
thin plates. 41

The HiRoryof the proceedings of the Acadc- 
mian for a long time about the Obfcrvation 

. o fth e S ^ j^ / y . 312
A conceit that (uddcnly came into the mind of 

our Acadcmian concerning the great confe- 
qucnce that followeth Upon the Motion of 
the 314

Extravagant Mutations to be obferved in the 
Motions o f the fortfeen by the
Academ'ck, in cafe the Earth had the Annu
al Motion. 314

The RrR Accident robe obferved in the Mod- 
on of the gjppf;, and consequently all
thcrcR, explained. 31?

The events being obferved wereanfwcrable to 
the Prcdidions touching thc(cŜ <?;y. 31S 

Though the Annual Motion aligned to the 
Earth, anfwcrcthtothe Phenomena of the 

, yet doth it not follow by conver- 
Ron, that from the Phenomena of theS^d 
one may infprre the Annual Motion to be
long to the Earth. 3 1 p

The PurePcripatetick Philofophers will laugh 
at the and their Phenomena , as the 
iiluRons of the ChriRals in the Tele- 
fcope. 3ip

The 8 ^  of Galileo. ^P4

S T A R  an^ 5 7 <ir.f.

The Sf4ry infinitely furpadc the rcR o f Heaven 
inDenRty. 30*

It is.no leRe impofliblc for a S<'<?r tocorrupr, 
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New Star.? difeovered in Heaven. 3 8
The (mall Body of a 8^r fringed about with 

Rays , appearcth very much bigger than 
plain, naked, and in its native Clarity. 6t 

An eaRc Experiment thatfheweth thecncrcafc 
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Rays.  ̂ 30?
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the Magnitude of the 3

. Venu^



Venus nrdcrcththc Ertour of ARronomers 
in determining the Magnitudes o f Stars in- 
cxcufcabic. 326

Away to meafure the the apparent Diameter 
of a 317
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come to know what influence it hath upon 
us. . 3 3 4
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ThediRanccof aF/xa/SMrof theFirR Magni
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Orbc. 326

The Apparent Diameter of aF/x^/ Star ofthe 
FirR Magnitude, not more than Rvc Se
conds. 328
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The grand Ditculty in Copernicus his Do-
drine
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mena of the Sun and Fix^Sr^ry. 343 

TheF/x^ St^rrin the Bdiptick never Elevate 
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Motion, but yet approach and recede. 343 
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more or IeRe , according to their diRancc 
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The Epilogue to the Pbamomena of the Fix;;/ 
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Earth. 34P
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thcF/xf  ̂SAtof, asto what concerns the An- 
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The greateR and IcaR Elevation o f the MP 
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Firmament. 3$?

S T E E L .

Sfa?/ BurniRied 3 beheld Rom one place appears 
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S T O N E .
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in the fame place, whether the Ship move 
or Bands Rill.

S T R E N G T H .

The S;r;yg;6 diminiRicth not, wereir not cm- 
ployed, 244

S u n .

The S#% more probably in the Centre of the 
Vniverfe than the Earth. 21

Obfcrvations from whence it is colledcd that 
the S##and not the Earth, is in the Centre 
o f the CdcRial Revolutions. 2?$

The S#% and Moon encrcafc little by Irradia
tion. - 30?

TheS/;%it(df ceRiRcth the Annua! Motion to 
belong to the E r̂th. 31^

If ih: Earth be immoveable in the Centre of 
theZodiack, there muR be aferibed to the 
S ^  four feveral Motions, as is declared at 
length. 320

The diRancc of the Sa% conteincth twelve 
hundred and eight Semidiamcters of the

Earth
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The Apparent Diameter of the S#% how much 
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from the S#%. 3 3 3
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departure of the Sa% from the Summer Sol- 
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The Miracle in JoRiuah of the S ^ j Randing 
Rill anfwers not to the intent of lengthening 
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greeth with the Copemican SyReme. 4$ 6 

The S#% without change of place revolvcth 
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Moneth. 4^7

The Nobility o f the as being the Fountain 
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ciple o f Motion. <  ̂ 4 ^

The S##' Randing Rill in JoRiuah explained by 
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denomination. . 48^
TheS^istheKing, Heart, and Lamp of the 

World. 4py

S Y MP A T HY *

and Antipathy j  terms introduced by 
Phylofophers , the more eafily to give a rea- 
fonoimanyNaturalEReiRs. -37$

SYSTEM of  Mjr.
The Once admitted for true,

ExpoRtions might be found out for all thofc 
?criptures than that feem to make againR

Oidacus ^Stunica held that the Scripture may 
be beR expounded by  ̂the

468

S Y S T E M  of  r/e.

^  ^  defigned from the
Y^Ppearances. 2p6

might probably have 
been intended to have been reprefented by

the

. the Golden CandleRiclf. yoo
The J)%9M reprefented likewife by the Apple in 
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Arguments maybe produced, but to prove

*



a falfc one, none. H i.  24?

T R U T H ,  3Lnd T n ir^ j* .
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In the (hotter VcfRds the Undulations of 
are more frequent. 391

The greater profundity maketh the Undulati
ons of t%f*r the more frequent. 391

Why in narrow places the Courfe of the 
t*r* is fwifter than in larger. 39^

The caufc why in fome narrow Chanels, we 
fee the Sea-^^ y runalwaycsone way.398 

The ^ more apt to conferve an Impetus 
conceived than the Air. 400

The Motion of the dependeth on the 
Motion of Heaven. 404
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Its queRionable whether Defending 
move in a Right Line. 31

in time , the rcfolvcth in a
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W  1 T.
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T H E

A U T H O U R S  E P I S T L E

T O

PopeV R BA N  VHI.

Lay at the Feet o f  your H o-

. lineUe thele my Conhde-

ratioas concerning the

[ M E N S U R A T I O N  O n  
[

R U N N I N G  W A T E R S :  

Wherein i f  I lhall have lu cceed ed , being a 

matter lo didicult and unhandled by W ri

ters both Ancient M odern , the dilcovery o f  

any thing o f  truth hath been the E d e d  o f  

Y our HolineHes C om m an d; and i f  through  

inability I have m ided the M ark  , the lame

Com-

!



Command wiH lerve me for an Excule with 

M en  o f  better j u d g m e n t , and more especi

ally with Y our H olin ede, to whom I humbly 

proArate my (elf , and hide Your Sacred 

Feet.

F?WK R ^ A I E .

Your Hohncdes

B E N E D E T T O .

A Monk of
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A  N

A C C O U N T
O F T  H E

Authour ""d Work.
O N  B E N E D E T TO  CASTELLI,

c/' t/;p Menfuration o f 
Running Waters, Fr ^p/cp/y&^

F^AfJLT p̂  t%?e 
C A S T E L L H  , 477^ tpp^
y?r^ Arp4t  ̂77Pz7r tp fM /4 ^  THiRy^-
*y i ME N Haniba!g4 %'P
4 pT/prtMpyp 7p tM Roman
Lp 7̂P77i^ 777t/7 4tŷ ppp7 4 4 ^ypr7z/py/4 r̂

ITALY,^^//^  ̂t/?p Territory 
PERUGfA, 4 & 4 4 r̂  py^M <y TUSCANY,
prpyp/zty%̂ #?i;;e/b tp t̂ p P f̂M Cl)4 rr&, 4 J* * Ap/4g 4

P%r; ŷ' St. PETER'S Patrimony. H/j* F4rc4tJ* ? n?prp iMpyp
pyt^P gPP  ̂<y /??y Sp/^ t/?4/7 pA/prT744t <y7M Frp̂ pzy/p/z p  ̂

Cf/n7ay,^c6f;f<7fe;/MM; (4ppprp//^ ip tAp Dp̂ p/zp/7 ŷ ;/?<%; Fp////-
tp f//p p̂ry/cp p̂  tM Ĉ /frp/?; 4%;% p/;tprp̂  //7y;7 7/7tp tM F/p%-

ry^/^ Orp/pr y  E^p^jFrypry , p<i/M ŷ p/// 7 p̂ jy/̂ rp Afp/zr̂ y 
ojf Monte Catlno , 477̂  ypp'M 7 p̂ Fp/777 p̂r Benedi&incs. N4- 
?Krp , ^̂ p ŷ/gAt *fp%/H/,v;7;.:;j ^p frp^yp/z py /?pr F<;-
P̂/7rJ* 77pP77 /?/;?/ , ŷ %f 777tP ĵp PrM 74 4/7 ^ p  7̂ 47 Ĥ -f yp
;̂?pMprf 4777  ̂ 7 Ĵf;;7/774fp(V ?P7l%? E47777P77t P̂̂ p/jrj' /;z 4̂ / Jk7 4 /Vi pf 

Lztcrjt/frp, t^ 4 7  4̂ rrf(y 4 ny Cr/jn/r) ŷ /fp t^pCrp4 7 /p4  r ẑ/Mpy 
/ P̂.

6. ^
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§. S C I E N C E S  M A T H E M A T I 
C A L  %?%6? f%?P7z gpf f^4f F 477ZP pzzd F/Ippzzz zzz f̂ yp Lp4rzzpd IFprM, 
f&4f 4 // zzzpzz p^ ^pzrzf pr p̂ppzzzp pzzlycr Sfadpzzf J* fzz , pr
F^rrp^j* p/' f%yp/p Szẑ /zzzzp Rzzpn?/pdgpj*. Ozz ẑ ŷ  prr^zpzz f^p Czzrz- 
p/zfy p/' PMr A U T H O  U R  p̂zzzg 4^4^zzppf , %w ^3z^p IFzf
ppzzM zzpf pzzdzzrp fp p̂ 4zzy /pzzgpr ppzẑ zzĉ  fp z/yp Ŝ <yz/Zy Tzzzfzpzz 
p^ Hprz7fPZzp4/ Fcpf^gpg^pj; ^Mf zzz ppzzpzzrrpzzpp yyzf̂ y z/yp Gpzzzẑ  
pjf't^e ^ p  , ^p 4 //P %pfppĵ  ẑzzz/p/̂  fp fĵ yp̂ p zzzp̂ GpzzprPMJ 4zzd 
Lz%?pr4/ Sfzf ẑpj*. Hz ̂  Fp/py zzz f^zj* Fzj dp̂ zgzz zpprp ^p zzz4 zzy, 4 ZẐ 
/p PXfr4Prpfzzz4ry , f%74f ^4 ^ Jzzr Jzzz4zzpzz p̂pzz zppp^pr , pr ^  

ĵyrp^ypzz^zpzz/p^pr, %?p ppzfM ^4rr/{y /y4VP jf4z/pd 4Zf4zzzzzzg zzzprc
f^4 zz 4  Cpzzzzzzpzz Fzzzzzzpzzpy zzzf/yp/p ^pzpzzrpj. Fpr p̂̂ zpfpy f%yp Pp- 
/zẑ p p/' Lp4rzzpp̂  4zẑ f T /̂lej ẑ/ Bpp^r , zy/yzp& z%yp f  rp^p 4f z^f
fzzzzp̂ P7?f /prf/j /rpzzz 4 R p4rf j  pjf E  U R O P E , /yp /y4 ^ ẑ ypgpp̂  
FprZuzzp fp ^4^ zzzfp f/yp ^p̂ zz4Z7ff 4zzrp , 4zzp̂  zzzzpfpr f̂ yp Jzẑ rzzSzPZZ
p / ' Ẑ yp zzzp/1 D p777P 7z/Ir^ 7zvp  4 %% 77fp/I F 4 z z z z / z 4 r  M4ZZ ZZZ f/yp ^ F p r/^ , 

f^P F^ZTTZPMy G A L I L E O  ; ZP̂ p/p /M PPP^P ^PZZZg 7ZP /p ^
flzzr ^zi Pupi! fLzzz zzppzz f/yp rp/1 p/' z/yp/p i//;z/?rzpzzi 4 7 7^ Jzzgpzz!- 
P7^Fpr/p77  ̂ f&4f rp/prfp /̂ yrpzzz 4 R jp4rf^ fp zzzẑ pr F̂ ŷ z/zzzz- 
rzzMp LpSzzrpy, ^p Z7Z 4  y%?pr; ẑTTfp 7̂7̂ z77p̂  p̂ N%Z7;p zzz
M ^7FP77Z^7ZP^ f ,  t/ M f &P /TZT/zZe^ 7P R O M E ,  CP77Zp/p^ZP7Z-

#pp̂ , zZ77^fyp^prrp^^&^7^p7zHp/z7Zp^p^p Fzg^z/z U R B A N ,  
MpP7* ^zJ* ^ p y ^  j^r^I ^ ff fp ^ z p #  /p Papacy  ̂ B?%7Zf%7 ?y^J* zzz 7^p 

Tp̂ zr 1 6 2 3 .
TT?zy fppp P̂zzzg 77fpvp̂  wz7& zz P^pr/zjJ FrP^zJp/zpp ypr t^p 

Cpyzpprzzy p/' Fzy S%&/p<S.f zzz p/̂  I T A L Y  <7%*PHt B O*
L O G N A ,  F E R R A R A ,  <**<% C O M M A C H I O ,  /y-
7zzg p̂nyppzz t/jp Rz^pr^ <?/ P O ẑzĉ  R E N O ,  zp/zzp/z ^ p jr ;  pf 
L o  Stato de!!a Chiela , pr ^p  C^rc/y Pgfrzzzzpzzy , ^ppzzzzy z/yyy 
pur C A S T E L L I  z7Z^pTp^rig2$,  ^P^PZ/z^/Tyf^pR/g^ 
Hp/zpzzrzzMp Monilgnorc G O R S I N I  (zz wp^ p^pr^zz^
zzzfpy/gpzzf ppr̂ pzz zzz ẑ yp̂ p ^z^zzrpj , 4 7 7%' 4f z/yjz Zzzzzp jRpprzKfpzi-
r/pTzZ p  ̂zlyp Gpzzpr /̂ Dr^zzzpy  ̂ 477̂  Prp̂ z&Tẑ  p^ R  O M A G N A )
zzz z^p Gr^/z^ Fz/zf4?zP7Z H?̂ zp&/yp ^p7ZPrr/prpd^P77/4^p rpy?- 
pprzzzzzg Ẑyp dz/pr&r^ pcc^zpzzpd^y Ẑyp ?F%;pr.f p^ Z ^ p p 4 r^ .

4. C A S T E L L I ^  &4 ẑ7zg MPH? 47Z O^p pr/zzzzzTy 7P pz/ẑ /py, 
^P4 zzzprp, p̂ z7%prp<z/p /zzp̂ y NpZzPZZj- ^  lyp ^4 ^ zzzz^pr/ /rpzzz z/yp
L p S z z r p ^  p / ' A z^ Expp//p77Z M A S T E R ,  ^ 4 ^ y  fp  /yzj z y p r ^  nz/fly 

4 H Z77^M /?ry: 47Zrfz7ZfIyp fZTZZP f F j f F z y  O p P 4^ Z P 7Z J& f477Z P ^  %)Z7%Z7%

R O M A G N A  ^p ppy^pSpp/ z/yp Fzz^I BppJ^ p^ f&^ Dz/̂ -
cpMyyppp7zppr7zz7zg z/yp Menfiarationo^ Running Waters. Hppp/z-
yp̂ pZ/7 7%74f /7P%74f/ /p77fP^P4rj- ^Pjfprc 4^p/ypcf^z77^p/jf7pz/y^^rf 
p̂ ' Pr4<Szf4/ Gppyzzpfry , 47ẑ yrp/7z yp^pr4/ 0%̂ /pr<p4?zP7;.f pp^p^p^ 
p4rf p/' z/y4f DpSrzzzp w/zzr̂ y 4t f^^ Zzzzzp %ypp;tf zzzfp Mpf/yp^, 4 7z  ̂
w/yzc/j /y^zpfprppzzrpt/ /yzTTZ z/yp RpjyyzZp p ^ y p  77ZMf/y y ^ z / /  z^ yjf /yp ^pg47Z

fp
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to be Co7trtee/ by P r777ee  ̂ , 477^fgre4 t Pre/jtej*. JttpjrtteTt-
/jr about the beg77777777g o^the Pear r 6 ^^. 477o/ b ^ r e  hyy LfPtta- 
t7077 to R O M E  he B?%f e77tp/oyec/ /y f r 777ee Ferdinando I, Grattt/ 

oy T U S C A N Y  , to revtedfy the Dt/or^erJ tyh^h at that
L t7777eh4ppe77ed/ 777 the Fa//dy o/' P I S A  777 the MeMoTP-f that /ye
j ?7po77 the B%77̂  Serchio 47?e/ Fiume M orto : 477̂  777 the pre-

je77eeey'theGr477^D 77̂ e, GraTt^DMteheJeAiother  ̂ theCo7777777̂ - 
I 7̂C77er,f ^etreri , 4770! yiK776fry ether Peyy?77y 777 4 /eip ho^ry he
T 77747/e jo  great 4 progreje 777 that a^a/r  ̂ ay g a v e  hay AYo/? ^ere/te
! H7gh?7ê e h7gh jat7yy787077, 477̂ / g4777ee/ h t̂/e/  ̂ #7%fh Ho77077r.

No /ooaer haf/ he 777 hty y?re-777 e77t7077er! Fotage to R  O - 
M A G N  A  (tph/ch way hĵ t y?w Mo77ethy a^ter , 777 th ey477te 
Poar^ eo7777777tte^h^ Co77eept7077y to paper, bĵ t heeo7777777t777eatet/ 
the;77 to eert4777 o  ̂hay F rte77e/y. J77 whteh 777777tber )ve^ 77d/e Signo
re Ciam poli Secreta7y  ^y the Fopey Prz-z/ate ^^atrey ; B?ho%7 777 

the heg77777777g ey the Ftrji Boo^ he grate^t/Zy 4 0 ^7707y/ee^eth to 
' have hee77 f 077trtb?7ta7y , 777 hty f  nr/e  ̂ to w a rd  e/e/r4j 777g  the 

fh4 rg<?o/* ExpertTtteaty, 477^777 hay Fe^y?^ te!y4 r^ th e ^ e h 4 t777g  
4777/ fo#7p/c4 t777g oy ^rgM777e77ty Mpo77 thay Stth/eS. So77te /en? ^cary 
4jfter the Jaatpprtaaatt  ̂ ^  Frte/tefj*  ̂ 477̂  the Zea/ he ha^/ybr the 
Pwb/tgMe Goot/ prevaz/ee/ wath ht77t to pre/e77t the ^ForM wtth hay 
Far/I DT/e^ttyye) aeeo777pa77te^ wzth 4 Tlreaty/e oy the Geo77tetrte4 / 
D e77to77̂ r4 t7077  ̂oy hay who/e DoSrttae. /Fhat Reeept7077 at ^077777/ 
wath the ^Me/actony 7777̂ 1 77eee/y he t 777agt77e^ by 4 /ty 077e th4t h4th 

,j ob^erve !̂ how N ovelty 4 M<% Facility 777 0̂77/777787077 n?7th Verity
i 7774^e 4 Ch4 r77t o  ̂trreyiyi4 Me Oper4 tto77.

^ N ew  7t n?4 i  ,,yor th jt 770 777477 before htTTt hj^ e^er 4tte7%p- 
tê / to D e 7?7077/Ir4 te oH the three i ) 777te77/zo77.f, totytt, theLeTtgth^ 
Bre4 /̂th 477̂  froy^chtj? , oy thty Ffttt^ 477̂  C7trre#t E/e- 
77?e77t. he JeteSeth /Mch gro^e Erroytry tTtthoyeyew th4t
h4  ̂ 7t77tertoo^ to iprtte 77po77 the S7th/e8  (  ojf wh^eh he 777̂ 477- 
eeth 7?7 Frontinus 4770! Fontana  ̂ 4 y tho/e th4t 77te/7t&  the reS ) 
477J f/e/t^ereth yifeh y 77g 7t/4 r 477̂ / 7777he4 r%f-%y F 4 r4 ^oxej (^or y? 
they yoM77d% 777 F 7t/g4 r E 4 rej) oy fg 7777ot h^t proettre MTtypeo t̂h/e 
t^e/tght to ht$ Reader.

Eafie 7t tJ /t^etytye 477c! True ; 477̂  th4t ttpott /o F 4777t/74r 
Expert777e77ty 477̂  M4777ye^ D e 777077y r 4 tto77j  , th4 t I h4ve o/t %%e- 
j l 7077e  ̂ tPtth 77ty y?(y Hphtoh werttet/ thegre4 ter T̂ OTtt/er  ̂ hê  jfor 
Jt/con/crtTtg, or 4 !̂  #te7i th4 t h477^/e  ̂ the ^rgM77te77t be/ore httTt 
/or Ttot ^y-OT/ertTtg 4 D o 8 rt77e o^^Tteh yir477ge F 4 Ct/tty 477̂  LT t̂/- 
Bbt/tt^- BMt^etoyty o%r ^Mthottr de^gTte  ̂ to ob/tge the who/e 
/ForM to hz777 byy? exeef/ettt 4 Prefent, he yp/e8 y 4 ^7tb/e8  th4 t 
he ^77eyp wo;tM beo4rreye^ by 4M pet^otty Nob/er $0%/?, Mpott 
the 4 eeo7t77ty 4yore-77477te^ , 4776%by4 KM 47r/̂ #;% ^  Ge/7er4 /, 4J* 

gr4 ttyy77tg theTM 777 thetr TTttteh 4 t/ore  ̂ Mo/ Utility^ ^ 77t/ to rett-
</er
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z/zf Aze rerfzfcezAz ?Aze /(ẑ zŷ  jzzJ fjy^z^-
A?c-zzzẑ 4̂ pzz ^p^zJ4Zzrzzzr ^  tAzg TAzerzry  ̂ zzzZo rerZjzzz 4/zr/ yjcz/^ 
DzrcSzrzzzryizr fn zS/fe  ; Ze4cAzzzẑ  zzy /ẑ zrZo pre<yfziZ 4zzJ r^p4zr  ̂
z/ẑ  Fr^4fAze  ̂ c/' S^J* ) 4 ZẐ JzzMZẐ Zẑ zzr <y Rz^crr ; Ẑ z/r̂ zzzc 
4zẑ  recover Fezzzzr 4zẑ  M4rcAzer 3 Zc z/z^rZ  ̂ cczz^ /̂ /̂z 4zzr/ z/z- 

Jb-ẑ KZe yFzzZery yizr zAze F/^nzzzzg 4/7  ̂ ^ZcrrcrjZẑ zzz ŷ' Cr^zzaf^ 
yAr^zzgz^ezzzzzgryF(zrZz^r4Zz4zzy, /erz/z/zgo/' ^^zz4^6& , pr^er- 
T/zzzg ^  H^/tAz ^^yc/f^^zzz^ ^ZreeZŷ  ^zz^yir^zprzzzg^czrfrr^ 4zẑ  

*M?4z#74ZKz#g ^  Cz777zwcr/c (Ay ẑ ê zzz/zzzg Frz^ger, f/^erzzzg Rz- 
 ̂ <z#z% p̂ezzzzzg P̂ zrry zzzzz/ CAz47zzze/r) iPzzAz zzzzzzzzzzfr4A/̂  rzzAzr 

Fezz^zr ^  zA?e /z^e 7Z4Zzzre. zhjz A zzz4y czzz/Z ;zz? zzr̂ zzzẑ zZZZzY
zAz4Zzzz4y rerozzzzzzezẑ  ẑ y ŷ MZ/zoMr  ̂ z/ze FcrZzzzze z?/ /An AzzTr^- 
zyc^zAzAff/zyinrAz, Z^4Z4  ̂ z^ Ae zzzZezz&r/ 4 Plus ultra Ay zZ, 
<zz"4 y z/* 4R zzzfzz z/f/p4 zz ez/ Zrz PztZ-fFzZ  ̂ z?r /4^/y^ 4/ y  C  A- 
S T  E L  H  A4ZA Aeezzyiz grf%? 4 MaRer ZA4Z zzj/ze A?4<&c p r ^ -  
zzzezA zcZ4 ^e Pezzcz/ zzz ^4 zzz/ yizrzAe ^zz^zzzg z^ zrAj; Ae Pout- 
foild , zAzr yzzrjRTnnS /z^ezAc Afr4 Az4ZzrAafzzzx ((y ^AzcAzzz zz 
y^zzr/Unicafemper Avis) ^zzAy4ryl?Tzcr4Ayf4rj'Z^rzAcr C(zzzZzzzẑ  
j?zzg/  ̂ zzz zAze AA izr/zA , ZzAA zAz4 Z Z# verz^f zz Zzz Zrz;(y Phoenician) 
zZ rezẑ zrezA zZJ* y%g<? ^y zzzz&rĝ zzzg 4 Jezrzyzzz/ izzzpr^zzzz. ŷzẑ A 4̂  z/ 
zAzÂ zAẑ  zz(zZ zzz4̂ e 4ZZZ zAze Jzzzzzzcrz4/ *ŷ rZMf 4^ zZ, zZ Az4zAz Az4 zA 
Anno 1660 4 zAzzrzA CzrczzAjZzrzzz, jzzzA rz/czz zzz zAẑy A4/A Fr/zZzz?zz 4̂  
zZ n?erc yr<?;;z ẑ ze ^rzz^ cjf zZJ ^Mz/wMr ; 4 zzcf Ẑ 4 Zyi? z?Mpr<?'yf;% ^  
z/ẑ  y^^zZz^zz zy' 4 y^p#6fp 4 rZ  ̂ Ẑ 4Z zZ prozzzjylrz/? Z0 p̂ rp̂ Zzz4 Ẑ 
hzj McrzZJ* Z(? 4I/ P^erzZy. Tlz ^  ^ rz ^ , Ẑ e zzze(?r F 4 zzze ^  z/?z?
^or^  rey^MZZ^  ̂ z^e HoMOKrcMe N4 ?zze G A S T E L L !  ZZZ- 
7# 4// Z%?e C(?rzzery ^  Italy , i  W4y y^y c/ Europe) zzŷ zzzzfĉ ) 
Z/74Z) zzz^p^J 7<?rf4p ^ 4 Z ^ezz^z i&y /;zy ^rZ ) z/zerzypeSz^ 
Gr4 /z^e^i ^  z/?f 4 z//4 r̂czzZ Ĉ zzzzZrẑ j- crzzfrZ  ̂ /;zj yzM/gzzz^z 4 /ẑ  
^z/^zc^ 4^MZ z^^zrDrjzzzzzz^ p/' Fezzzzj* , DzT/jzyzczz zy' Rz^rj-, 
F ^ 4 fZ74Zzczzzŷ  F^rZ^) Fr^T/fzzzzzzgzy' Jzzẑ zzẑ Zẑ zzy, *Spz%?4Z 
*̂z/̂ ry sSzzzzzzzzer /zc zzz4z/e one #r zzẑ re Z^e/e ŷ zrrzzzey Fẑ zZ4Z/- 

czzy. F4rZzczz/4r/y, 7%?e Sezz4Zf ^V en ice cczẑ zf/zê  /zzzzz 4^zfZ 7%?fzr 
L 4 ^  ; Z4 w^zzz %?e ^c/zT/er^ Azy Opzzzz(?zz zzz May i6 ^ z . 4ZZd/ zzp- 
(77z yizrZ^cr z^M^zy ^epre^zzZ#^ Ẑ ẑzz zrzZ/z 4 /Z4Z^r F4p^r ^Cozz^

yz6ffr4Zz<?zz.f l&f ^o December ybR̂ zpzzẑ . Frzzzrc L E O P O L D O  
< y * T U S C A N Y  /z^n?z/<? /zẑ  A^^czcf zzz z/;? f̂gzzz-
zzzzzg 7%?f ẑz/Mzzzg j^c4 r 16^2 , H7%zzfL (Zff4^zz{fr/ /zẑ  LeZZcrZ^
F 4Z/zrr Francefco diSan Giufeppe , ^ 4rzzzg J 4f<? February iy 
Tlz zp̂ zc& Signore Bartolotti ^pp^zzg ) ^  zyrzẐ y 4 yfcczzJ F^Z- 
Zcr ) z/zrfSe^Z# rzzze ty'Ẑ zc Ĉ zzzzzzjyp̂ zzerr ojf* Scnz^r  ̂ , ẑzzr/zr4Zzzzg 
ẑzy yizrzzzfr , 4 ZẐ re/zzZzzzg Bartolotti , nẑ zr/z J  gz%/e

yon.
§. Prgŷ rzzzjzzẑ  zp/zzc/z Âẑ AfcrzZr rjcjzzz/zẑ zz&r//zzzzzzzzzz4, 

f<? %,g ŷ Â Ẑ ^  Ca(Hno , yr̂ zzz zy/zzc/z zr̂ zJ* rfzz/cz'f^
Anno
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Anno 76^0, oy79cyc49o/7?y, 777770 ?9 c ^ 99cyojf Santo Benedet- 
^  AloyRo ; 4/7^7/74c949o77? ?9 c tit#? pycycyye7/?o ?9 c D?g-
^ 7y (^C & ^'M 4t^6*%4 fHH4# to 9 /7 gr4 /7̂  f  4 tyo/7 Fopc U R B A N  
V I H .  4/7  ̂ f  Fycyc^o77y oy* M4 t9 cw477C^? 777 ^9 c *Z7#;-
v e ^ ^ p j f R O M E .

9. Here 4 Stop TP^pTtt 70 t9 c C477Cr 0^ 9/3 Foyt/^yj*  ̂ 4/7  ̂9 c-
Mg y^Ccy oy* Ho77o/ty t94/7 o^ Tc4y^, 7P47 9y Dc%t9 , ?9 c i/7/poyt4 - 

i[ /t4 te i#fycy%ptfy Gc/tcyo/fi P^?gn^) j/7*c^e777c ^ 7 4 <ifo79g  7947 
jf4y79cy Goodf H?97c9 79c PFoyM 94^ goo^ yo4/o/7 70 pyow7/c 7# y^j^ 
^0/77 yit? fyoyo/777ot 4/7  ̂ J/Fcfa^r/d^ 4 f  c/yo/Mgc , /c4^7^g #̂477y 
Fy/e/7^  477^ D ^ p /e j-  o]f 4R Dc^rccy 4/7  ̂ gj^/RFty to /4WC777 
9 iy /o^c , 4 #6% 9 o77o/7y 9 i? Mcwory. ^

§. H/y ^gM /4 r FxrtMfy 477̂  ^ 97B77cy 9 4 ^ g 479f^ *9 ^/^n9  ̂
F y ^ ^ / p d ^  very 7/7477y ; 4770 7/7/?477cc 777 yp77?c , 9 e 9 4 ^^o/i^ 
^Sd^y^W S [̂w/Ty T y ^  MonCgnoreMaRei Barberino 4 F^oyc/7- 

? Fy^/cS (^  79c PuM^ne ^ 4ycy, 477df 4yicy7P4y^y F#pe ^ 9  
79cN 4 /77c 0^  U  R B  A N V L I 1. 4 y IP4? y47%f 9 cyoye ; W779 79c 
49ove-774/7tcdf MonCgnore CorRni y 7/pcr7777c77(V4777 0^ 79c Cr^P4f " 
Dy47/tcy: n?7t9  MonRgnorePicco!omini,<<%rf9 kB7/9 op oĵ  Siena i 

, !P7t9  C4 y^7774/ Ser r a :  wit&Cdr^Mg/Caponi, 7p9 o 9 4 7 9 ^ ^ 7c^
7̂Xc9  477J 3P777 TPcK Mp077 79^7 ^ 779/cS ; 4776% 7P/79 C4^ 7̂ j/  Gae^

) tano ? 9̂ o yyĉ MC777(y co/T/lz/tc  ̂ 7P7t9  97777 777 9^7 (̂ c/7g77 0^ P r 47#*
7/7g 79c Fc7777y o^ R O M A G N  A. Moyco^^r PyF4c  ̂ L E O -  
P O L  D  O  ̂ 4 /7o! 9 /y Bro79cr t9 c Gr4 /7̂  D/f'^c 9 4 d ^cyy grcut
^ /7df/7Ĉ C /by 97777 ; B?97f9  ypg4 ^y 77(7 ^74// 7/7 9 *7% ,
Cd/7̂ dfcr777g 97/77 4 i 4 y4 Vd7(r77e (y*^9 c F 47/77(y (^Barbcniu   ̂ 9c- 
i!PCC77 w9^777 477^ 79c ^  M^deCi f9 erc 7.f 477 777Z^7fy*474
FeH7̂ * ^ 7/7(?77g ^  pCTŷ TĴ  ^  4 A?M7fy g^f4ff7^ 9 c 4 Ĉ T7d7p/7c^f79 
Signore Ciampoli 79c fdpcj* 8 ĉ yc747y ,  Sig. FerranteCefarini, 
Sig. Giovanni Bafadonna 8 cP47(7r^y  Vedicc^ 477<sfiytM;% 7̂f#77- 
C77e7f Sig- Lana , Sig. Albano , Padre SeraSno > Pad. Franc^fco 
de San. Giufeppc  ̂ 4 /7cf ;^4 /7y (?79cyy.

§. T9 c ^ y ^ r  777 n?97c9  9 e 7P7H y^yT/rv^ 7(/ 4H yMCfCfdfi/Tg 
4ye -^7̂  H77 ybM 4 /7̂  yi?9cy ^ 73̂ 7477^  ^  79c ^ 7̂ 777777777y 
Signore Lodovico dell Co!umbo  ̂ 4#<% Signore Vincentio di 
Gratia 4^47/7  ̂ 79c Trd# cy Gaiileo De!!e ca& che Ranno ibpra 
A qua, H?9 fyf777 9 c T/7/7df7C47cf 9 /i y477% MaRcr n?779 4 G^47/74^c 
t9%7 Tutor.? wyy y4yc(y yc4p yyo/77 ?9 c p47/ty t9 cy 74^c 777 C^/?7-
V4f7%g t9 c/y P/7p7fy. T9 /y ^po/ogy W47 J&yTP777??f^ Ahno 16 tg . 
4/7d! M7%y 4  ycc077(̂  77/̂ C p/tM/^C^ , %f 4//0 t9 o/c Ojf 9 ^ ^ 7/f^gO- 
?77̂ y ) 4 /^077g j i 7^  ^foyj^? o^ G A L I L E E ,  ^ ^ 7 9  9 ^ 7 9 0

Lc4y//c^ Viviani 16^6* He 9 %t9  /t^eyPT/e wyi? ^ ^ ^ 4 9 (77907* 
tMy/PMF F/cccy, 47 I 4//? M/ŷ y/Mê  9y /9 c CoMytco/  ̂CatoIo 
Manolefn (y Bologna ; 4 wo77g ^  o?9 er.? 4/7 cxcc/fe/7? Trc4?/ye 
CdT7C7y/77/7g Colours  ̂ w9 /c9  9 c p/777ct9  7/7C 7/7 9 dpe  ̂ 70 jee py7777f^

3ff7y
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<pery 4K Z^e/  ̂ Pz/c^M^j* 4 //%f R^Sz^zzy
zzp̂ zzẐ e Menfuration of Running Waters , w it^ z ^ ^ ^ z Z z ^ ^  
4 &<?<?*?/% iB<?(? ,̂ zLrecEpzA/dy,
Ẑ  ̂ </%rgn#zf%Z, zy^zc  ̂ cozẑ M̂ c zzzzẑ  ZpiRzf^r4Z e ^ P ( 7- 
Rrz%f 4 /zd F̂ zcz/zẐ Zc zlzc fr^Sz^j ^zZ ; 44^ n?^zc  ̂ zy/zlz 4 R e s 
ize# ^  Monfignore Corlini , z^A^z/z^ycc^zd p^rZ ^  #zy Fzz^ 
Tĉ zc... 1 *

r§. Z zZzzglzZ jQzKy y^rzb zzzzj Z&̂  CzẐ Zzjzz ĉ * ybzz^ry ŷ zz- 
^  Gd^d y%ffpM%; , zI?4Z Zr̂ zẑ zzZẐ d \%%r%f?fr

tz? F^I^rzZy, &zzz y&4 % c(?(ẑ zzc wy Je//' Z4 <7#e/y,fB?<?; ztẑ  ^  zz* 
^  %?zy\ MaAer , zhe !?z^y ^  Scholar; ẑ zzz B?%M#* zlzerc C4/z- 
zẑ?Z fa?# wore C(zwp̂ zezzz yzzdggy 4/* /yzy y r̂ 0̂;;zp/zy&wfzzZy. 
Ffgzzz.zyzZ^^^ MaAer, Ẑ c %%d zrzz/y/Lyz?^4zz
G A L  I L  E  O , M7̂ Jpf^AzPg ^  Iz(j y^MzZicy zzz /^rjzM wy/4Z^ 

(^Nel̂ continu- Chela ielicita del fuo ingegno non i a fa, bifognotadeif o- 
^^derio  ̂ pera Aio. ^zzd 4g 4zzz, yiẑ AzzzZZzzzg 4 ĉ rẐ zzz 

B?%zf A zZZẐ zzd̂ d Z4 z/z ẑz/g ,̂ Z<7 4̂  ̂Jy
(Q Letter a! P. wz?f.f Z0 Azw zzzẐ zy ŵ zzzzer : (j&)^QueAb*lq cpniunico a V. §. 
MToA^Mo* lettera prima chc ad alcun altrp , ,cq^ a^tenderne'prmcipal- 
li. Dcccmbj mdnte it parer A10 , edoppo. queilo de i^jAri, Amici diAoAiy 

coppenGero d* inviatac poi altre, Copie ad. altri^Amici d* Ii^!ia, 
ed i Francia, quando io ne yenga da lei cbn^gHaco: e quipre- 
gandola a farci parte d' alcuna delle fue p^r^grinc Ip&ulationi; 
eon nnceriHinio affetto, &c. ^zzJ zLf /zẑ /1 ALzzAfaMZzz^# 
Signore EvangeliAa Terricelli , Lz?e F r^y^/zr t4 ^  ^4zzd 
Dzz^c zzz zwwe^z^Z  ̂ Ŝzzrccjzczz 4/y^r C A L I  L  & O 3 ^ 4AfZ ŷj&̂  

( c )  D e M ota A- 44^  G r ^ t ^ i z /  M^zztzozz 4#tV j  ^  \  Q ,

iS ^ 7 .f .% tt  magnmn ittum nutantis Maris motum; Prsctereo edatn
omnem Fiuminutn , Aquarumque Currentium turn menHirum, 
tum.ulum , quarum omnis do&rina reperta primum fort ^b 
Abbate B E l s i E D I C T O  C A S T E L H O  Preceptbre 
meo. Scripfic iHe Scicntiam fnam, & illam non lolum demonAra- 
tione , verum etiam opere conhrtnavit , maxima com Mhot* 
pum & populorum utditate  ̂ majore cum admlraticne Phylo-

' A N  A C C O U N T  O p
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^ZZfy47 ŷ pr̂ 4Zzz?Z! zzl?4t& Fjdzzz Italy , Jc44/Z4Z Z&ZĤ Zt 
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O P T H E

M E N S U R A T IO N
O F

Running Waters*
L ;  a  i .

Hat, and o f how gre^t moment theconA* 
deration o f is in natural things^
is fb mahifeR, that the Prince o f f  erf* 
pjtetfe^r pronounced that in hisSchoob 
now much ufed Sentence: wp-

Thence it is that 
true Philofophcrs have fb travailed in the 
contemplation o f the CeleAial motioins- 
andinthe (peculation of the motions o f  

Anim als; that they have arrived to a wonderful height and fub- 
limity o f underAanding. Under the fame Science o f 
is comprehended all that which is written by Mechanitians con* 
cerning Engines moving of thetnfelvcs, moving by the
force o f A ir, and thofe which ferve to move weights and im
mense magnitudes with fmall force. There appertaineth to the 
Science o f all that which hath been Written o f the
alteration not on^ly o f Bodies , but o f our Minds alfo^ and 
in fum  ̂ this ample matter o f is (b extended and di-

! lated 3 that there are few things which fall under mans nct-
i tice , which are not conjoyned with , or at lea A de

pending thereupon , or to the knowledge thereof dire&cd; 
and o f almoA every o f them, there hath been written and 

I compofed by fublimc wits , learned Treaties and fpRruRions.,
! p  b  hi b

I

i
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And becaufe that in the years paR I had occafion by Order of 
our Lord Pope 8. to apply my thoughts to the motion of
the Waters of Rivers? (a matter difficult? moR important? and 
little handled by others) having concerning the fame obferved, 
fome particulars not well obferved? or co'nfidercd till now? but o f 
great moment both in publick and private affairs ; !  have thought 
goodtopublifh them, to the end that ingenious fpirits might 
have occafion to difcufle more ^xaRly tlien hitherto hath been 
done? (o neceffary and profitable a matre^ and to Ripply alfo my 
defers i&'this fhort and difficult Tractate.^J)ifHcH]trL^y? for 
the truth iŝ  thefe knowledges? though o^ t^dfig? nc^t dur fenfeS? 
are fometimes more abRruce and hidden? then the knowledge of 
things more remote; and much better? and with greater exquifit- 
nefs arc known the motions o f  theTlancts ? and Periods o f  the 
Stars? than thofe of Rivers and Seas: As that fingulat light of 
Philofophie o f our times? and my MaRcr Signore G^Me^ Gj/y/d 
wifely obferveth in his Book concerning the Solar fpots. And 
to proceed with a due order in Sciences? I will take iome fuppo- 
Rtions and cognitions RifRciently clear; from which! will after
wards proceed to the deducing o^ the principal concluflons. But 
to the end that what I have written at'the end o f this difeourfe in 
ademonRrativeand Geometrical method? may alfo be under- 
Rood,Qf(ho(e which mever Mve[applyed their thoughts to the 
Rudy ofGeometry; !hav e'ehde^voured to explain my conceit 
by an example? aiidwiththelconfiderationof the natural things 
thernfdlve8}? muR aRer the fame order in which I began to doubt 
in this m atter;and have placed this particular Treatife 'here in 
the beginning) adverting neverthelefs? that he who defires more 
full and abfolute folidity of.Reafons? may overpafs this prefatory 
difcourA?and onely cpnfider what is treated of in thedemonRra- 
tions placed towards the end?and return afterwards to the confi- 
derat^on of the things.colle&ed in the Ccr<?//<? w-f and Appendices; 
which demonRrations notwithRanding? may be pretermitted by 
him that hath not feen at leaR the firR fix Books o f the Elements 
o f Euclid; fo that he diligently obferveth that which fol
low ed.  ̂  ̂ !

I fay therefore ? that having in times paR ? on divers occafl- 
ons heard (peak of the meafures o f the waters o f Rivers ? and 
Fountains? faying, fuch a River is two or three thoufand feet of 
water; fuch a (pring-water is twenty, thirty, or forty inches?^?. 
Although in fuch manner I have found all to treat thereof in 
word and writing ? without variety ? and as we are wdnt to fay?

jl?r#?t77;e? yea even ArtiRsand lngeneers? as if it were 
a thing that admitted not o f any doubt ? yet howfoever I re
mained RiU mfpfded in fuch ah obfeurity , that! well knew I un- 
' *  ̂ derRood
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dcrdood Nothing at a!! , o f that which others pretended Rill and 
clearly to underhand. And my doubt arofe from my frequent 
obiervation of many Trenches and Channels , which carry 
water to turn Mills , in which Trenches, and Channels, the 
water being mcafured, was found pretty deep; but if afterwards 
the fame water was meafured in the fall it made to turn the 
Wheel o f the Mill) it was much lede, not amounting often to thb 
tenth part, nor fbmetimes to the twentieth, infbmuch,that the 
fame running water came to be one while more,another while lefs 
in mea(ure,in divers parts of its Channel; and for that reafon this 
vulgar manner of measuring running Waters,as indeterminate and 
uncertain, was by me judly Rifpe&ed, the meaRire being to be de
terminate, and the lame. And here I freely confcde that 1 had lin
gular help to refolve this difficulty from the excellent & accurate 
way of difeourdng , as in allother matters, fo abb in this, of the 
Right Honourable and Truly Noble SigniorCi4%rp<?h,Secretary 
of the Popes fecrct affairs. Who moreover,not (paring for thecods 
o f  the (ame,gencrou(ly gave me occadon a few years pad to try by 
exa& experiments that which pa A concerning this particular. And 
to explain all more clearly with an example  ̂we fuppofe a Vedel 
Riled with Water? as for inAance a Butt, whlchis kept Rill,though 
Aill water runneth out, and the Water run out by two Taps equal 
o f bignede, One put in the bottom of the V edel, and the other in 
the upper part; it ismanifeA that in the time wherein Rom the 
upper part (hall idue a determinate meafure o f water Aom 
the inferiour part there (hall iduc four, Rve, and many more o f 
the fame measures , according to the difference o f the height o f  
the Taps , and the didance o f the upper Tap from the SuperRci- 
es and level o f the water o f the V ed el: and all this will alwayes 
follow , though, as hath been faid, the Taps be equal , and the 
water in dilcharging keep the faid Taps alwayesfull. Where Rrd 
wc note, that, although the mcaRlrc of the Taps be equal, never- 
thelede there iducth from them in equal times unequal quantities 
o f water, And if  we fhotild more attentively condder this bud- 
nede, wefhouldRnd, that the water by the lower T a p ,  run
neth and padeth with much greater velocity, then it doth by the 
upper ; whatever is the reafon. I f  therefore we would have 
fuch a quantity of Water difeharge from the upper tap , as 
would difeharge from the ncathcr in the fame time, it is plain,that 
either the upper Taps mud be multiplyed in fuch fort, that fo 
many more Taps in number be placed above than below, as the 
ncather tap (hall be more fwift than the upper, or the upper T ap 
made fo much bigger than the nether, by how mdeh that be
neath fliall be more Rvift than that above ; and R) then in equal 
times,the fame quantity o f Water fhall difeharge Rom the upper", 
?s dothAomth c ncather part. , B b b b 4 %
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1 will declare my felf by another example. I f  We Riouldima- 
ginc, that two cords or lines o f equal thicknefs, be drawn through 
two holes o f equal bore; but lo that the ArA pals with quadruple 
velocity to the fecond: It is manifeR, that if in a determinate 
time, we fhall by the hr A bore have drawn lour Ells o f the line, 
in the fame time, by the fecond hole we (ball have drawn but one 
EU o f cord oncly ; and i f  by the ArA there paRe twelve Ells,then 
through the fecond there (hall paRe onely three E lls ; and in 
Aiort the quantity o f cord (hall have the fame proportion to the 
cord, that the volocity hath to the velocity. And therefore we 
deAring to compensate the tardity o f the fecond cord, and main
taining the fame tardity to draw through the fecond hole as much 
cord as through the ArA, it will be ncceRary to draw through the 
fecond bore four ends o fc o rd ;(o  that the thicknefs o f all the 
cords by the fecond hole, have the fame proportion to the thick
nefs o f the cord which paffcth onely by the ArA, as the velocity 
o f  the cord by the ArA ho!e hath reciproca!ly to the velocity of 
the codrsby the fecond hole. And thus its clear, that when 
there is drawn through two holes equal quantity of cords in 
equal time, but with unequal velocity, it will be neceRary, that 
the thicknefs ofal! the four cords (hall have the fame .reciprocal 
proportion to the thicknefs o f the fwifter cord, that the velo
city of the fwiAer cord hath to the velocity o f the Rower- The 
which is verified like wife in the fluid Element o f Water.

And to the end that this principal fundamental be well under
stood, I will alfo note a certain observation made my me in the 
Art o f  Wycr-drawing, or (pinning Cold, Silver, Brafs, and Iron, 
and it is this; That fuch Artificers deAring more and more to 
difgroRe and fubtillize the faid Metals, having wound about a 
Rocket or Barrel, the thread of the Metal, they place the Roc
ket in a Aame upon aAedfaAAxis, in fuch fort that the Rocket 
may turn about in it (elf; then making one end o f the thread to 
paRe by force through a Plate o f Steel pierced with divers holes, 
greater and leRcr, as need requireth, faAning the fame end of the 
thread to another Rocket, they wind up the thread, which paR 
Ang through a bore lefs than the thickneRe of the thread, is o f 
fbree conArained to difgroRe and fubtillize. Now that which is 
intenRy to be obferved in this buRnefs, is this, That the parts of 
the thread before the hole, are of Rich a thickneRe, but the parts 
o f the fame thread after it is paRed the hole, are o f a leRer thick
neRe : and yet nevertheleRe the maRe and weight o f the thread 
which is drawn forth, is ever equal to the maRe and weight o f the 
thread which is winded up.But if  we fhould wellconAder the mat
ter, we fhould Ande,that the thicker the thread before the hole is, 
than the thread paRed the hole, the greater reciprocally is the



velocity o f the parts^of the thread paded the hole, than the volo- 
city of the parts before the hole: Infomuch that if  
the thicknede of the thread before the hole, were double to the 
thicknede after the hole, in fuch cafe the velocity o f the parts o f 
the thread paded the hole, fhould be double to the velocity o f the 
parts o f the thread before the hole ; and thus the thicknede 
compenfates the velocity, and the velocity compenfates the thick
nede. So that the fame occurrcth in the folid Metals o f  Gold,
Silver, Brafs, Iron, &c. thateveneth alfo in the fluid Element o f 
Water, and other liquids, namely, That the velocity bearCth the 
fame proportion to the velocity, that the thicknede o f the Me
tal, or Water, hath to the thicknede.

And therefore granting this difcourfe, we may fay, that as o f
ten as two Taps with different velocity difcharge equal quanti
ties o f Water in equal times, it will be necedary that the Tap 
lede iwift be to much greater, and larger, than the Tap more 
fw ift, by how much the fwifter fiiperates in velocity the dower ; 
and to pronounce the Proportion in more proper terms ; we lay;
That iftwo Taps of unequal velocity, difcharge in equal times 
equal quantities o f Water, the greatnede o f the drA (halt be to 
the greatnede o f the fecond, in reciprocal proportion, as the ve
locity o f the fecond to the velocity o f the dr A. As for ^xiunple, 
if  the drA Tap lhall be ten times fwifter than the fecond T ap , it 
will be necedary, that the fecond be ten tidlc§ bigger and larger 
than the drA ; and in fuch cafe the Taps (hall difcharge equall 
quantities of water in equal times; and this is the principal and 
moA important point, which ought to be kept alwayes in minde, 
for that on it well underAood depend many things profitable, 
and worthy o f our knowledge.

Now applying all that hath been faid neerer to our purpofe, i  
condder, that it being moA true, that in divers parts o f the fame 
River or Current of running water,there doth always pade equal 
quantity o f Water in equal time (which thing is alio demon- 
Arated in our drA Propofition) and it being alfo true, that in di
vers parts the fame River may have various and different veloci
ty ; it follows o f necedary contequence, that where the River 
hath lede velocity) it (hall be o f greater meafiire, and in thofe 
quarts, in which it hath greater Velocity, it (hall be o f lede mea
fure ; and in Aim, the velocity o f feveral parts o f  the faid River,
(hall have eternally reciprocal! and like proportion with 
their meafurcs. This principle and fundamental well eAablifh- 
ed, that the fame Current of Water changeth meafure, accord 
ding to its varying of velocity ; that is, ledening the meafure,
When the velocity encreafeth, and encreadng the meafure, When 
the velocity dccrcafeth; 1 pade to thd conCderatidn o f many

pa^.
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particular accidents in this admirable matter, and all depending 
onthisfolcPropoAtion, the AnA of which l have oft repeated, 
that it might be well under Aood.

C O R O L L ^ R Z E  L

A  Nd ArA, we hence conclude, that the (ante Streams of a 
^^T orren t, namely, thofe Arcams which carry equal quantity of 
Water in equal times, make not,the lame depths or measures in 
the River, in which they enter, unleAewheninthe entrance in
to the River they acquire ; or to fay better, keep the fame velo
city ; becaufe if the velocicitics acquired in the River (hall be 
diAerent, alio the meafiires (hall be diverfe  ̂ and conAquently 
the depths, as is demonArated*

C O R O L L ^ R Z E  I L

A  Nd becaufe fuccefHvely, as the River is more and more M l, 
it is conAituted ordinarily in greater & greater velocity :hence 

it is that the fame Areams of the Torrent, that enter into the Ri
ver, make IcAe and leAe depths, as the River grows more and 
more fillip Ance that alfo the Waters o f  the Torrent being en
tered into the River, go acquiring greater and greater velocities, 
and therefore dimiiiiAi in meafure and height.

C O R O L J L ^ R I E  I I I

T T Z  E  obferve alio, that while the main River is fhallow, i f  there 
^  fall but a gentle rain,it fuddcnly much incrcaAth and rifeth;

but when the River is already (welled, though there fall again a- 
nother new violent fhower, yet it increaAthnotat the fame rate 
asloeforc, proportionably to the rain which fe ll: which thing 
we may aAirm particularly to depend on this, that in the ArA 
cafe, while the River is low, it is found alfo very flow, and there
fore the little water which entercth into ir, paAeth and runs with 
little velocity, and confequcntly occupieth a great meafure r 
But when the River is once augmented, by new water being alfo 
made more fwiA, it caufeththe great Flood o f water which fal- 
!eth, to bear a leAe meafure, and not to make fuch a depth.

C O R O L L ^ R Z E  I V .

pR om thetlungs demonArated is manifeA alfo, that whilA a 
Torrent entereth into a River, atthcruneofEbbe, then the 

Torrent muveth with fuch a certain velocity, what ever it bc^
. paAing



pading by its extrcamcA parts, wherewith it communicateth with 
the River . in which parts, the Torrent being meafured, (hall 
have fuch a certain mcaiure : but the River,(welling and^ riling, 

thoK pa^s o f the^Torrcnt augment in greatneide and mea- 
fure, though the Torrent? in that rnRant, dif-imbogue np. more 
Water than 1) di*d before : fo that the River^ toeing fwelled^ we 
arc todonfidertwo mouths o f theTame Torrent, one lefle Se- 
^rethe'nHng, the other greater* after the fifing^ which, mouths 
difchArgec^nal quantities p i watei^in equal times; therefbtethe 
velocity, by the feder mouth (half be^greater than the velocity by. 
the greater mouth; and thus the ^torrent fhalfbe retarded from 
its o rd in a l cdu r^  ^ '  ^  ^   ̂ "

(^RUNNING WA-TJEHsJ

in
03 ol // i .
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t*R o m  which operation o f Nature proceeded another effe^ 
Worthy !of conhderation;and it is,that the courfepf the water 

retarding, as hath been faid in thofe ultimate parts o f  the /i^oi^ 
rent, if it (hall happen that the torrent grow torbid and^jnud- 
dy, dnd itsl^reame be retarded in fuch a degree, that it îs not 
able to carry away thofe minute grains o f  Earth, which, cbm-̂  
po(e the muddineile ; in this cafe the Torrent fhall clear away 
the mud, and carry away the Sand ^  the bottome o f  its own 
Chanel, in the extream parts o f its mouth, which raifed andt 
voided Sand,. (hall again afterwards be carried away, when the 
River abating? the Torrent fhall return to move with its ]pripMth/e

 ̂ ^ 1 : * * ' 'J
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X jf7  Hilfi it is demonftrated , that jhe fame water hath different 
meafures in its Chanel or couyfe, according as it varieth in 

velocity ;fo that the iheafure o f the water is alwayes^eatef^where 
the velocity is leder ; and on the contrary, the meafure leiTer  ̂
where the velocity is greater: from hence we may moR ele- 
gantly render the reafdn o f the ufual Proverb, t&e

; For that if  we confider the felf fame water o f  a 
River in thofe parts, wherein it is lefs fwiR, and thence called

water, it (hall be, o f  neceChty, p f greater .meafure 
than in thofe parts, in which it is more fwift, ^nd therefore ordi
narily fhall be alfo more deep and dangerous for padengers; 
whence if is well (aid, 71%^ and this
faying hath been (Ince applied to things moral. *

^  1!
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i C O R O L L ^ R i E  V I I .

I<?&. i-

t  Ikqwife, from the things* demonArated. may be concluded, 
^ t h a t  the windes,which Aop a River,and blowing againA the 
Current, retard its courfe and ordinary velocity fhall neceflarily 
ampliAethe meafure o f the fame RivcrJ and confequently (had 
be, inj^reat part, caufes; or we may fay, potent con-caufes o f 
making!the extraordinary inundations which Rivers ufe to make. 
And its" moA certain, that as oAenas a iArong and continual wind 
(haltMpwagainRthe Current o f a River, and (hall reduce the 
Water o f the River to'fuch tardity o f motion, that in the time 
Wherein before it run five miles, it now moveth but one, fuch a 
River will increase to Ave times the meafure, though there fhouid 
not be added any other quantity o f water ; which thing indeed 
hathinitfomething of Arange^ but it is moA certain, for that 
fook what.proportion the waters velocity before the winde, hath 
to th^V^obity after the wi:.de, andfueh reciprocally isthemea- 
fhr&'oAth^ fame Water after the winde, to the meafure before 
the ; and becaufe it hath been fuppofed in our cafe that the 
velocity is diminifhed to a AAh part, tlierefore the meafure AiaH 
b^intteafed Ave times "more, than that, which it was before.
- * *

C O R O L L ^ R I E  V I I I .

^  hav^alfb probable the caufe o f the inundations o f Ty^er, 
^  Which befel at Rome,in the time o f  ̂ /ex^M^ey the Sixth,& of 
C/e%?f%* the Seventh; which innundations came in a ferene time, 
and without great thaws o f the Snows; which therefore much 
puzzled the wits o f thofe times. But we may with much pro
bability aAirm, That the River rofe to fuch a height and excref- 
cenee^ by the retardation o f the W aters dependant on the 
boiArous and conAant Winds, that blew in thofe times, as is no
ted inf the memorials.

r

^  C 0 R 0 L t j 4 R J& . I X .

being moA manifeA, that by the great abundance o f Water 
' the Torrents may increafe,and of themfe Ives alone exorbitantly 

fwcll the River ; and having demonArated that alfo without new 
W ater, but oncly by the notable retardment the River rifeth and 
increafeth in meafure, in proportion as the velocity decreafeth : 
hence it i^ apparent, that each o f thefe caufes being able o f  it felf  ̂
and feparate from the other to fWell the River ; when it (hall 
happen that both thefe two caufes confpire the augmentation o f

the



the River, in fuch a cife there muR follow very great And irre* 
pable innundatidn^.

C O R O L  L ^ R Z E  X .

t ?  Rdm what hath beeh demdnRrated, we may with facility re* 
lolve the doubt which hath troubled,and Rill poleth the moR 

diligent , but incautelous oblervers o f Rivers, who mealuring 
the Streams and Torrents which fall into another River ; as thole 
for inRance,which enter into the Po, or thole which fall into i l -  

and having fumihed the total of thele mealures, and con
ferring the mealures of the Rivets and Brooks, which fail into 
Tt%?f r, with the mealure of and the mealures o f  thole which
difimbogue into Po,With themeafureOf I'o, they find them not 
equal, as', it teems to them,they ought to be, and this is becaule 
they have not well noted the moR important point of the varia
tion o f velocity, and how that it is the moR potent caufc o f won
derfully kitering the meafuresof running W aters; but wemoR 
facilly relolving the doubt, may fay that thele Waters diihiniOi 
the mealute, being once entered the principal Channel, becaule 
they increale in velocity.  ̂ "

C O R O E L ^ R Z E  X L

*Y*Hrough the igndrance o f the force of the velocity o f the W al
ter,in altering its mealure,& augmenting it when the velocity 

diminifheth ; anddiminilhin^itwhen the velocity augmenteth: 
The Architect endeavoured to mealure^ and
and td eaule to be nleafured by his Nephew, all the Brooks and 
Rivers which dilchargcd their Waters intoZ% fr, at the time o f  
the Itlnundation; which happened at Ro#*e in the year 
and pnblilhed a Imall Treatile thereof, wherein he fummeth up 
the lneaRlresofthe extraordinary W ater which fell into T *^ r , 
and mhde account that It was about Rve hundred Ells more than 
ordinary ; and in the end oT that Treatile conclude^ that to re
move the fnnundation wholly from Rowe, it would be neceRary 
to make two other Channels, equal to that at prelent, and that 
leRe would not fufHce ; and Hnding afterwards that the whole 
Stream palled under the Bridge (the Arch where
o f is o f a far, lefs liiealufe then five hundred Ellsjcotlcludeth,

I that under the laid Bridge pa R a hundred fifty one Ells o f Water 
SotnpreRed, (1 have Rt down the precileterm o f compreA W a
ter, written by f  o#?47?4) wherein I finde many errors. .

The firR of which is to think that the meafiires o f  thele W a* 
compreRed in the Channels o f  thofe Brooks and R i^fts, 

C  c c c jfhoul^

i



fhould maintain themlelves thc ̂ me in Tz^r, which by his leave? 
is moR falfe, when ever thole waters reduced into T z ^ r , retain 
not the lame velocity which they had in the place in which F#%- 
?4#4 and his Nephew mealured them : And all this is manileft 
from the things which we have above explained ; for, if  the W a
iters reduced iptoT^erincreale in velocity? they decreale.,in mea
g r e  ? aud if they, dccreale in velocity, they increale in mea-

, Secondly, I conlider that the inealures of thole Brooks and 
R ivers, which enter into Tz%fr at the time of Jnnundation , are 
-not between themlelves really the lame, when their velocities are 
not; equa l t hough they have the ,&me names of Ells and Feet? 
& r that its,ppRIble that a diGnboguement often EHs requadrated 
f t o  Ipeak in the phrale o f Fp/zr^zz^) o f  one of thole Brooks? 
gnight(difcharge; intoT%erat the.time o f Innundation, lour, ten? 
and twenty times lefs Water, than another mourh equal to the 
RrR in^greatneR, as would occur when the RrR mouth were four? 
?ep, or .twenty tinie.s lefslwiR than the lecond. Whereupon^ 
w h iiR ^ ^ ^ lu m m ^ s u p th e  Ells and Feet o f the mealuresof 
thole Brookp and Rivets into a total aggregate, he commits the 
lame error with him, which would add into one lumme diverlc 
moneys ofdiverlevalues? and diverle places, but that had the 
lame nam e; asifone& ou!d !ay tenC row n 6 ofR<7M*4% money, 
foar Crowns o f Gold, thirteen Crowns of E/orenc?, Rve Crowns 
o f  FeMzf and eight Crowns o f M4#m<z , Ihould make the lame 
Iqipm^with forty Crowns o f Cold, or forty Crowns of

Thirdly, It might happen that lome River or Current in the 
parts nearer %?#*?, in the time o f its flowing, did not lend forth 
SPQre W ater than ordinary ? and however, its a thing very clear, 
that, \yhHR the Rreazn came from the fuperior parts, that lame 
%op}^ or River would be augmented in meafure, as hath been 
ppted in the fourth Cpre/Att  ̂ ; in luch fort, that F<Mzf47Z4 might 
have inculcated, and noted that lame River or Current as con
curring to the Innundation? although it were therein altogether 
unconcerned.

Moreover? in the fourth place we muR note, That it might 
fq fall out, that luch a River not onely was unintereRed in the 
Innundation, though augmented in meafure, but it might t lay 
happen, that it was inRrumenta! to the aRwaging the Innunda* 
tiop, by augmenting in the meafure o f its own Channel; which 
matter is fu(Bciently evident; lor if it be luppoled 'that the R i
ver in the time o f Rood, had not had of it lelf, and from its pro
per Iprings mpre W ater than ordinary, its a thing certain? that 
,the Water of riling and increaCng;aUb that River, to le- 

^  felf w ith in  W ater o f would have retained fome o f
its

P /  M  E Njs u R AT Ip   ̂ ^ 7̂ : .



r.% .' f. O ^ R u R N i R C  V V A t E ^ S . s :

Its Waters in its own Chanel, without dilcharging them into 
&fry or elfc would have ingorged and fwallowed (if  I may fo (ay) 
iome o f "the winter of r ? and id this cafe, at the time o f In-, 
undation, lede abundance o f water would have come t& 
and yet neverthelcdc the meafure o f that River would have been 
ipCreated. ' ) j '

Fifthly, F o i?^ ^  deceiveth himfelf^ when he concludeth, .that 
fd remove the Inundation from it would be necedaryfto
make two other Chanels of Rivers, that were as large as that, 
Which is the prclent one, and that lefs would not (ufHce, which,
I (ay, is a fallacy : ant! to convince him ealily o f his errour, it 
fufHceth to (ay, that all the Streams being paded under the Bridge 

as he hinilelf attcAs, a Channel would AitHce on
ly of the capacity o f the (aid Bridge, provided that the tvater 
there might run with the (ame velocity, as it did under the Bridge 
dtthe time o f Inundation  ̂ and oh the contrary, twenty 'Cur
rents o f capacity equal to thepreient one, would not (uiHce, i f  
the water (hould run with twenty tinhes IcA velocity, than ic made 
at the time of the Inundation. '  ̂ ^

Sixthly, to m eit(eem ethagreatw eaknedetd (ay, thattlietc 
fhould pade under the Bridge an hundred 6fty diie
ells o f water compreded; for that I do not undcrAdnd that! Wal
ter is like Cotton or W ool, v^hich (natters may be preA and trod^ 
as it happeneth alfo to the air, which recei^eth compredion in 
Aichfdrt, thatafeet that in (ome certain place a qtiantity o f air 
(hall be reduced to its natural con&itution ; aud having taken up 
dll the (aid place, yet ncverthelede compreding the 6rA AA 
with fbrCe and violence, it is reduced into far IcA room, and will 
admit fdiir or fix times as niuchair/as before^ as is expCrinieii^ 
tally * [een in the Wind-Cun, invented in our dayes by

o f which property o f the Air o f  admit-
Angcondeniatidn, ha!(b (een in the portable Fountains o f  the 
fSthe Ai. r which Fountains (pirt the Water dn highj
by force o f the Air compreded, which whilA it leeks to reduce 
its (elf to its natural conRitution, in the dilation cauleth that vi
olence. But the water can never, for any thing I know, crowd, 
or prefs (o  ̂as that if before the compredion it held or podeA a 
place, being in its natural conRitution, I believe not, I (ay, that it 
is poHiblc, by preding and crowding to make it podeA lefs room, 
Â r if it Were podible to compreA the Water, and make it to oc
cupy a leA place, it would thence follow, thattw oVedelsof
q^al mea(urC  ̂but o f unequal height  ̂fhould be o f unequal cap^b 
city, and that (hbuld hold more water which was higher, alfo i  
Cylinder, or other Vedel more high than broad, would edntaind 
tudre water etcRed, than being laid alon g; for that bein^ e re ^

C c c c  3 ' C&
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e d , the water put therein would be more preRed and crowded.
And therefore, in our cafe? according to our principles we wiH 

fay? that the water o f that Stream pafseth aH under the, faid 
Bridge for that being there moR fwifr, it ought o f
confequeuce to be lefs in meafure.

And here one may fee, into how many errours a man may run 
through ignorance o f a true and real Principle, which once known 
and well underAood, takes away all miRs o f doubting? and ea- 
fily refolveth all difBcultieS.

. C O R O L L J f K I E .  X I L

^ H ro u gh th e  fame inadvertency o f not regarding the variatibU 
o f velocity in the fame Current,there are committed by Ingi* 

neers and Learned men, errours d f very gredt moment (  and f 
could thereof produce examples, but for good reafons t pafs 
then^over in Rlencc) when they think,,and propofe, by deriving 
hew Channels from great Rivers, to diminifh the trieafute o f the 
water in the River, and to diminifh it proportionally, according 
to the meafure o f the W ater which they make to pafs through 
the Channel, as making v.g. a Channel fifty foot broad, in vvhich 
the derived water is to run waA? ten foot deep, they think they 
have diminifhed the meafurebf the Wat^r in the River five hun
dred feet, which thing doth not indeed fo fall o u t; and the rea
son is plain; for that the Chanel being derived? the reft o f the 
inain River, dimimfheth in velocity, and therefore retains a grea
ter meafure than it had at RrR before the derivation of the Cha
nel ; and moreover, if  the Chanel being derived, it (hall not 
confcrve the fame velocity which it had at RrR in the main R i
ver? but (hall diminifh it? it will be necef&ry, that it hath a grea
ter meafure than it had before in the River ; and therefore 
to accompt aright, there (hall not be fo much watqr derived into 
the Channel, as fhall diminifh the River, according to the quanti
ty o f  the water in die Channel, as is pretended.

C O R O L I ^ R I E  X H L

T H i s  fame conRderatidn giveth me occaRon to difeover a nfoR 
^  ordinary errour, obferved by me in the buRneffe o f the wa

ter of Fergnt, vf̂ hen !  was inthofe parts ? in ferviccof the moR 
Reverend and IlluRrious Monfignor ; the fublime wit o f
whom hath been a very great help to me in thefe contemplations? 
its very true, I have been much perplexed, whether I fHould 
commit this particular to paper , or pafle it over in Rlence, for 
that 1 have ever doubted  ̂ that the opinion fo common and

more-



^ R U N N I N G  W  A T E ^ sJ
moreover confirmed with a moR manifeR experiment, may not 
onely i^ake this my cpnjcRure to be eReemed far Rom true^ 
but alfo to difereditwith the World the reR of this my Treadles 
NevertheleHe I have at laR refolved not to be wanting to my* 
felf , and to truth in a matter.of it felf , and for other confe- 

! quences moR important ; nor 'doth it feem to me riequifite in
I difficult matters, fuch as thelc we have in hand , toteilgne our

felvbs td the common opinion, 'Once it would be very R rangeif 
the muftitnde in fuch matters fhouid hit oh the truths nOr ought 
that tt^be held dfffibult^ in which even the vulgar do know the 
truth and-right; beildes that 1 hope morev.er to prove* all in fueb 
fort,  that perfons o f folid judgment, lhallteR fully perfwadedj 

I fo that thby but keep in mind the principal ground and foundation 
o fa !l this Treatife^and though that wh:ch I Will*propo!fe,bed par- 
ticular^asthave faid, pertaining onely to the dnterefM of Fer^rd-y 
yet ncvertheleffe from this particular Do&rine well underRoOd^ 
good judgement may be made o f other the like cafes in general/ 
" Tfay then, for gfcater perfp6cuity,-and better uhderRapding 

o f the whole, That about thirteen miles above Ftrdh* ̂  near to 
the mairl^offp, branching it felf tntO two parts, with One 

ofits Atms it edmeth elofe to retaining thename o f thj^
P<?of F^rdrd ; a!nd'hereagainit divideth it  felf into' twoothe^ 
branches, and that which continueth on the tight hand, is called 
thePp o f^ r g p ^ ;*a n d  o f Pr/wjtp ; and that on the left the P* 
o f Fp/d^d. Bua for that the bdd o f  the P pb f Fcrdrd beihg here
tofore augmented and raifed, itfblloweththat it rcReth wholly 
deprived o f the W atet o f the great Pp, except in the* time o f  its 
greater fwelhng ; for in that cafe, this Pp o f ^Fcr^rd being reR 
Rrained with a Bank near to Bmde;?p, would come alfo in the 
ovenHowings o f the main Pp) tb be free from its Waters But the 
Lords o f  Ffrcrg ^  wont atfiich time asthe Pp thteateneth to 
break out , to cht the bank; by which cutting, there dif- 
gorgethfucha Torrent of W atef, that it is observed) that the 
m ainPpinthefpaceoffbm efew hdursabateth near a foot) and 

[ all perfons that f have fpoken with hitherto, hroved by this* ex
periment, think that it is o f great profit and benefit fo keep ready 
thi  ̂ Vent, and to make ufe o f it in the time o f its fullncffb- And 
ind&d, the thing confidered Rmp!y, and at the firR appearance, 

j St feetneth that none can think otherwife; the rather^ for that
} rriany examining the matter narrowly, meafure that- body o f

W ater which runneth by the Channel; or Bed o f the P<* o f Fer%- 
* rd, and make account, that the body o f the Water o f the great 

Pp? is dinpiiiifhed the quantity o f the body of the Wafer which 
.runneth by the Pp o f Fffdrd. But if we well remembetWhat 
hath been laid in the beginning of the - Treatife, -and hUw much 

! th$



f̂re variety of the velocities of thclaid Water rmportcth, and the 
knowledge of them is neceffary to conclude the true quantity of 
the running Water, we (hall tinde It manifeft, that the benefit of 
this Vent b far lefle than it is generally thought: And tnercovcr, 
we Atall.6n.de,if 1 deceive not my felf, that there follow from 
thence io many milchiefs, that1 could greatly incline to believe, 
that it were more to ^he;ptupoic wholly to Hop it up, than to 
maintain it open : yet i am not fo wedded to my opinion, but 
that I am ready to change my judgement upon Arength of better 
realons; efpccially of one that (hall have tirfi well under Aood 
the beginning ofthis my difeourfe, which 1 frequently inculcate,' 
becaulc its ablolutely impoStble without this advertifetnent to 
treat ofthefc matters, and not commit y.ery great erronrs.

i propofq therefore to conAderation, that although it be true, 
that whilst the water ofthe main P<7 is at its greateA height, the 
pankand.Dam thencutofthe fo of Frrprp, and the iuperior 
Waters.havjnga very great fall into the Channel of Ftrar<r, they 
precipitate into the fame with great violenceand velocity, and 
with the fame in the beginning, or little lefle, they run towards 
the Fp of Fc/pNp, and of .̂ rgeMfg on the fea coaAs; yet after the 
fpace offome few hours, the Fa of Frrpra being full, and the fu- 
perior Waters not finding fo great adiclivity there, as they had 
at the beginning of rhe cutting, they fall not into the fame with 
the idrmer velocity, but with far lefle, and thereby a great deal 
leHe Water begins to idue from, the great Fp ; and if we dili
gently compare the velocity at the (lift cutting, with the velocity 
of tne \Vater after the cutting made, and when the f  p of Ffr<3r4 

(hall be full of Water, we fhall Unde perhaps that to be fifteen or 
twenty times greater than this , and consequently the Water 
which iAues from the great Fp, that hr A impetuolity being paA, 
fhaU be onely the fifteenth or twentieth part of that which iSued 
Atthe beginning, and therefore the Waters of the main Fp will 
return in a fmall time almoA to the ArA height. And here ! will 
pray thofe who reil not wholly fatisfied with what hath been faid, 
that for the love of truth, and the common good , they would 
pleafe to make diligent obfervation whether in the time ofgreat 
Floods,the faid Bank or Dam at #PHrf<?BP is cut, and that in few 
hours the main Fp dimini(hcth,as hath been faid about a foot }n 
its height; that they would obferve I fay, whether, a day ot two 
lacing paA,the Waters of the main Fp return almoA to their ArA 

. height ; for if this fhould follow, it would be very clear, that the 
benefit which refultcth from this diverfion or Vent, is not fo great 
as is univerfally prefumed; f fay, it is notfb great as^is 
prefumed ; becaufe, though it be granted for true , that 
the Waters of the main Fp , abate at the beginning of

the

a O fl& e M E N S U R A T I O N .



the Vent) yet this benefit happens to be but temporary and for i  
few hours: If the riAng of f  <?, and. the dahget*s o f breaking forth 
were o f fhort duration? as it ordinarily befalleth in the overAow- 
ings^ofTortents, in {tich a cafe the profit o f thelVent would be 
offomheffeemr-Butbecaufe the fWellings 'o f continue fbr 
thircy,or^omerimes for forty dayes?^ therefore t̂he gdih Which 
refults frdm the Vent pnoteth to be/ inconfiderable. It^terhain-
ethmow'tbcbhAde^^he^not^bleil^rins Which fallow the Aid 
Sluice Or'Vbnt^ that fb r^d&Hon being!iiiadc? land the pfOAt and 
the^letrimentcompared^oue may lightly judge, andchoofe that 
which Aiallibe-moAcoRvenient^ The RrA^re)udice therefore 
which arifeth from this V^nt or Sluice,4s ; That the ChanhCls o f  
F J^r^? Pr/wur^, and Allin^with W^ter?- all thoA parts
from Be/rde^td the Sea Ode are ^Harmed  ̂and endangered 
thereby. Secondly, The Waters o f  the P  ̂ ofiPrfW^re^having 
frde ingreCc into the upper Valleys? t!hey AH them to the- great 
damage o f the Fields adjacent, and obAruA the cou rfeo fth e  
ordinary Trenches in the dame Valleys; fnfbmuch that all .tMg: 
care, coA, and labour about the draining! and' freeing the'upper 
Valleys froth Water] would alfo b&Come vain  ̂ and iileAeRUalj 
Thirdly, tconfider that thefe Waters o f  the P  ̂o f being
paAed downwards towards the Sea, at the titnexhat the hlaln P^ 
was in its greater excrefbences and heights? it is uiknifeA by expe- 
tience, that when the great P<? dimtnifheth? the A theA W ater! 
paAed by the P<? o f begin to retard m their cottrfe, and
Anally come to turn the current upwards towards SteA^t^,reAing 
At A iu the intermediate tilde, almoA Axed and Aanding, and 
therefore depoAngthemuddineAe? they All up the Channel o f 
the RiVer or Current o f Ffr^hr.? Fourthly and laAly,^There 
fblloweth Aom this fame diver Aon another notable dam age, and 
it is like to that which fblloweth the breaches made by Rivers; 
near to which breaches in the lower parts, namely below the 
breach, there is begot in the Channel of the River, a certain ridge 
or fhelf, that is, the bottom o f the River is raifed, as is (ugiciently 
manifeA by experience? and thus jaA in the fame manner cutting 
the Bank at B(w<sf?%<?,there is at it were a breach made,Aom which 
fblloweth the riAng in the Iciwef parts o f the main P<?, being pa A 

the mouth of P<*#Mr<  ̂which thing,how pernitious it is,let any one 
jadge that underAandeth theA matters. And therefore both for 
the fmall beneAt, and fo many harms that enfne from maintain
ing this diver Aon, i  fhould think it were more found advice to 
keep that Bank alwaie^whole at B<?#6ff%<7, or in any other conve
nient place, and not to permit that the Water o f the Grand Pc 
fhould ever come near to F e r ^ .  .  ̂ ^

T. (Ojjf R u N N E N G  l V A T ^ H . s )
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the Grand Rivers, which AH into the Sea, as here in 
J[P^* and ^r/?(?,which are armed with Banks againA their

excrefcencies, its observed that far-^from the Sea, they need 
Banks o f a notable height; which height goeth afterwards'by 
degrees diminiAing, the more it approaciieth to the Sea-coaAs: 
in fuch iort, that: the Po, diAant from the Sea about^ fifty or Axty 
mHes^atFerdrd , (hallhave Banks that be above twenty feet 
higher than the ordinary Water-marks, but ten or twelve miles 
f.om the Sea, the Banks are not twelve feet higher than the faid 
ordinary Water-majks, though the breadth o f the River be the 
fame; fo that the, excreAence o f thd fame Innundatioh happens 
to be far greater in meafure remote from the Sea, then near; and 
yetitfhouldfeent, that the famc quantity of Water palling by 
everyplace, the River Aould need to have the fame altitude o f 
Banks in all places : But we by, our Principles and fundamentals 
may be able to render the reafon o f that effe&, and fay ; That 
that exccfA of quantity of Water, above the ordinary Water* 
goeth alwaies acquiring greater.velocity , the nearer it approach* 
eth the Sea,and therefore decreaAth in meafiire,and confeqvcnly 
in height.And this perhaps might have been the caufc in great 
part, why the in the Innundation 1^78. iCucd not 
forth o f its Channel below Rowe towards the Sea.

C O R O E L ^ R J E  X V *

IT^R om  the fame DoRrine may be rendred a moA manifeA rea- 
Hr fon why the falling Waters goleflening in their deAent, fo 

that the fame falling W ater, meafured at the beginning o f 
its fall, is greater, and bigger, and afterwards by degrees leAeneth 
in meafure the more it is remote from the beginning of the fall? 
WhicKdependeth.on no other, than on the acquisition, which 
it fucceflively makes o f greater velocity; it being a moA Ami* 
liarconcluAonamong Philosophers, that grave bodies falling, 
the more they remove from the beginning of their motion, the 
more^hey acquire o f fwiftneAe ; and therefore the Water, as a 
grave body , falling, gradually velocitates, and therefore de* 
crea Ath in meaAre, and leffenetA

C O R O L E ^ R J E  X V I *

A  Nd contrary * the fpirtingsof a Fountain o f  Wat??, 
which iptm gon high , work a contrary eAe&? namely
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in the beginning they ate final!, and afterwards become greater 
and bigge ; And the reafon is moA manifeA , becaufe in the be
ginning they are very fwift , and afterwards gradually relent 
their rnipetuofity , and motion ; fo that in the beginning o f the 
excurRon that they make , they ought to be (m ail, and after
wards to grow bigger^, as in the effe& is feeh.

A P P E N D I X .  1.

y N to  the errour o f not conRdering how much the different 
g  velocities of the dame running water in feveral places o f  

its current , are able to change the hieafurc o f the fame 
Water , and to make it greater , br leCe, I think , if I be not 
deceived , that G/#h<7 Frp/r^^ A noble antient W riter, may 
have fain in the Second Book which he writ 9 o f the Aquedu&s 
o f the City o f Rt?;??? : WhiiA finding the meafure o f the W ater 

lefle than it was 777 frpggfip#? t he
thought thdt fo much difference might proceed from the negligence 
o f  the Meafures; and when afterwards with his own induAry he 
meafured the fame watef at thb beginnings o f the Aquedu&s, 
hndingit neer 10000. j%4 w Jr bigger than it was 77s

he fudged , that the overplus wAs imbeziled by MinlAers and 
Partakers; which in part might be fo , for it is but too true, that 
the pubiique is almoA alwayes defrauded ; yet nevertheleAe, I 
verily believe withal; thatbeRdesthe frauds o f thefeOfficers, 
the velocities of the water in the place wherein F **<7777777 <? meaAi
red , it might be different Aom thoA velocities , Which are 
found in other places before meafured by others ; and there
fore the meafures o f the waters m ight, yea ought necHarily to 
be different, it having been by usdcmOnArated, that themca- 
Rires o f the lame running water have reciprocal proportion to 
their velocities. Which Fr<7Mfj?7<? not well cdnRdering, And Slid
ing the water 7*7 i^y 5^ . 777 erpgjf#-
P77P 1^.018, and in his ownmeafure ^  r<ij*774 7̂7̂ 7777777, at the 
head o f the fountain 32755. or thereabouts, he
thought, that in aH thefe places there paA different quantities o f  
prater; namely, greater at the fountain head then that which w?as 
^  , and this he judged greater than that which wA$
i# C(H7M#fM;4 r77r.

A P P E N D I X  i i .

A  Like nnAake chanced lately in the AqueduQ o f
which Water Ihouldbe aooo inches) and fo many 

effe&ively ought to he allowed; and it hath be&n ^ven in 
D d d d  ^

^ 7

beareth many (en- 
fes , buc in this 
place RgniHech A 
certain RegiRer of 
the quantities of 
the Waters in the 
feveralpublique A- 
quidudlsof 
which word I find 
frequently uled in 
the Law-books bf 
antient Civilians: 
And by errogation 
we are to under- 
Rand the diRribu- 
tion or delivering 
out of thole Rores 
of Water.
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ib to be by the Signors o f BrjcddHo to the ^-Ch^'^fr;
^nd there was a meafure thereof made at the beginning o f the 
Aquedu&; which meafure proved afterwards much leile and 
Aort, conhdered and taken in Rcwg, and thence Allowed dif- 
contentsand great diArders, and all becaufe this property of 
Running-Waters, o f increaAng in meaArc, where the velocity 
decreaAd; andofdiminifhing in meafure, where the velocity 
augmented, was not lookt into.

A P P E N D I X  I I I .

A Like errour,in my judgement, hath beecn committed by 
all thoA learned men , which to prevent the diverfion of 
theR c^^of into f<? by the Channels,' through

which it^ttpreCcnt runneth, judged, that the Rf%<? being in its 
greaper excrefcence about 2000. feet , and the P0 being near 
1000. feet broad, they judged 31 fay, that ̂ letting the Rc%<? into 
P ^  ir would have raiAd the Water of P  ̂ two feet^ from which 
rife, jth^yconcluded afterwards moA exorbitant diforders, cither 
o fex tr^ d in ary  Inundations, or elA o f immenAand intolera
ble expences to the people in ralAng the Banks o f P<? and Rcw, 

^and with Ach like weaknefAs, pfi^en vainly diAurbed the minds 
o f  the per Ans concerned: But now from the things denlonAra-
ted,it,ismanifeA, That the^ieafureofthe R e ^  in Rew, would 
be d is te n t  Aomthe meaAire^of Re^c in Po ; in caA that the 
Velocity, o f the Rc^o in Po , (hould differ from the velocity 
o f  Rf%<?;.!nRf%M,as is more exadly determined in the fourth Pro- 
poAtion.^ J

"  A P P E N D I X  IV .

JT ^ T O lefslik cw iA areth o A  Ingeneers and ArtiAs deceived^ 
that have affirmed, That letting the R ; %<? into P<? , there 
would be no rife at all in the W ater o f Po: F o r. the truth 

is, That getting Re%(? into P<?,there would alwaies be a riSng ; but 
-Ametimps greater, AmetimesleAe, as theP^? fhallhave a fwifter 
or flower Current; fo that if the P<? (hall be conAituted in a great 
Velocity, the riA will be very fmall ; and if the Aid P<? Aall be 
flow in its cour A, then the riA will be notable.

A P P E N D I X  V.

A Nd here it will not be befides the purpoA to adverti^,That 
the meatures, partments, and diAributions o f the Waters 
o f  fountains, cannot be m^deexa&ly,unIeA there be con^

Adered
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iidered,bcM dsthc meafurc, the velocity alfp of ,the Water? 
which particular not being thorowly obierved, is the caufe o f 
continual mifeariages in Asch like affairs.

A P P E N D I X  VI

V  lkeconfideratioti ought to be had with the greater diligence; ' 
) * ^ for that anerrour therein is more prejudicial  ̂1 fay? ought to 

be had by thoA which part and divide W a te r s ; for the 
watering o f Belds, as is done in the Territories of Bre^zF, Btr- 
gFWF, Cre#?4, Pjv/F, CrcwcTZF, and other plaqes :
For if  they have not rega* dtp  the moA important point o f the 
variation ofthe velocity of the W a te r , but onely to the bare 
Vulgar meafure, there willalwaies very great diforders and pre
judices enlue to the perfons concerned.

A P P E N D I X  V H . .

y  T  feemeth that one may obferve, that whilA the Water run- 
j^nethalongaC hanncl, Current,, or Conduit its velocity is 

retarded, withheld, and impeded by its touching the Bank or 
f!dc o f the Paid Channel or Current; which, as immo veable^ not 
following the ntotion of the W ater , interrupteth its velocity ; 
From which particular, being tru^. as 1 believe it to be moA 
true, and from our considerations, We have an occafion of dif- 
coveringa,vcrynicc miAake,into which thdfe commonly fall 
who divide the VVaters of Fountains. VVhichdiviAonis wont 
to be, by what 1 havefeen here in performed two wayes;

 ̂ The hrA ofwhichiswith the meafures of like figures, as Cir
cles, or Squares , having cut through a Plate o f metal fpvcrajt 
Circles or.Squares, one o f half aninch, another o f one ipch, 
another of two, of three, of four, with which they afterr 
wards adjuA the Cocks to difpence^ the Wafers^ Thq^pfhe^r 
manner o f dividing the VVaters of Fountains, is with re&anglc 
paralellograms, ofthe fame,height, but o f different Bates, in Ajch 
fortlikewiA, that one paralellogrambeofhalf an inch, another 

i o f  one, two, three, lu which manner o f meaAiring and
dividing the Water, it fhould feem that the Cocks being , placed 
in one and the fame plain, equidiAant from the level, or fuperior 
fuperficiesof the water of the Well ; and thefaid meafures be
ing moAexadly made, tlteW ater^pught confequently alfb.tp 
be equally divided, and parted according to the proportidn o f 
themeahires. , But if;we well confider eycry particular, we fhall 
6nde, that the Cocks, they fucceflively are greater, difeharge 
alwaies more VVater than the juAuquantity,, in compadfoni <%f 

' D d d d  i  ' th%
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the leAer; that is, to (peak more properly, The W ater which 
paAeth through the greater Cock, hath alwaies a greater pro
portion to that which paAeth through the leAer, than the greater 
Cock hath to the leAer. AH which 1 will declare by an exam
ple.

L et there be fuppofed for more plainnels two Squares ; (the 
fame may be under Aood o f Circles, and other like Figures) The 
ArA Square is, as we will(uppo(c, quadruple to the other, and 
the(e Squares are the mouths o f two C ocks; one o f four inches, 
the other o f  one : Now its manifeA by what hath been (aid, that 
the W ater  which paCeth by the lefs Cock, hndeth its velocity 
impeded in the circumference of the C ock; which impediment
is meafured by the faid circumfe- __________ ^
rence. Now it is to be conAdcr- *
ed, that if  we would have the W a- _  ̂ ._____
ter which paAeth through the 
greater Cock, to be one!y qua
druple to that which paAeth *  ^
through the leAe, in equal ifpaces o f  time^it Would be neceAary, 
that not onely the capacity and the meafute o f the greater Cock 
be quadruple to the leAer Cock, but that alfo the impediment be 
quadrupled. Now in our Cafe it is true; That ih^ belly and 
modth o f  the Cock is quadrupled,and yet' the impediment is ndt 
quadrupled,but is onely doubled; feeing that the circumference 
o f  the greater Square, is onely double to the circumference o f 
the leAer Square ;for the greater circumference containeth eight 
o f  thofe parts, o f  which the leAer containeth but four , as is ma* 
nifeAby the deAribed Figure; and for that cau(e there (halt 
paA by the greater Cock, above four times as much W ater, as 
(hall pafs by the leAer Cock. * '

The like errouroccurreth alfo in the other manner o f mealu^ 
ringthe W ater  o fa  fountain, as may caAly be colleAed Aotb 
what hath been (aid and obferved above.

A P P E N D I X  V I I I .
r t

f n Arne cbntemplation diAovereth the errour o f thofe 
^  ' Architcds, who being to ere& a Bridge o f (undry Atche^ 

over a River, conAder the ordinary breadth o f the River ; 
which being <y. g. fourty fathom, and the Bridge being to codfiA 
o f four Arches, it (u(Hceth them, that the breadth o f all thê  fbuf 
Arches taken together, be fourty fathom ; not coiSRdering that 
m the ordinary Channel o f  the River, the Water hath onely 
twaimp^dturentis which retard its velocity; namely, the foucMA^ 
And gliding Along the two Cdes dr Aidres o f  the Ri ver; bdt

M E N S U R A T I O N



the fame water in palling under the Bridge, in our cafe meeteth 
with eight o f the (ame impediments? bearings and thruAing upon, 
two fidcs o f each Arch (to omit the impediment o f the bottom, 
for that it is the fame in the River, and under the Bridge) from 
which inadvertency (bmctimes follow very great diforders? as 
quotidian pra&ice (hews us.

A P P E N D I X  ! X

T  is alfo worthy to confider the great and admirable bcneSc 
^  that thofe fields receive, which are wont to drink up the Rain
water with difficulty, through the height o f the water in the 
principal Ditches; in which cafe the careful husbandman cutteth 
away the reeds and ru(he& in the Ditches? through which the 
waters pafs; whereupon may be prefently feen, fo foon as the 
reeds and ru(hesare cû t, a notable Ebb in the level o f the water 
in the Ditches ? infomuch that fometimes it is obferved, that the 
water is abated after the laid cutting a third and more, o f what it- 
was before the cutting. The which effeR (eemingly might de
fend on this, That, before thofe weeds took up room in the 
Ditch, and for that caufe the water* kept a higher level, and the 
laid Plants being afterwslrdg Cut and removed; the water came to 
abate, poflefKng the place that before was occupied by the 
weeds: Which opinion, though prdbable, and at fir A fight fa- 
iisfaRory, is heVerthcleis infufHcient to give the total reafon of 
that notable abatement \vhich hath been fpoken o f : But it is ne- 
ceRarytohaverecouheto curconfideration Of the velocity in 
the courfe o f  the water, the chiefeR and true caufe of the vari
ation o f the meaRife o f the fame Running-Water ; for, that 
multitude^ of reed^WeOds, and plants difperfed through thecur- 
ieiit o f the Ditch, do chance notably to retard the courfe o f the 
water? and therefore thdmeafute of the Water increafeth; and 
thofe impediments removed, the fame water gaineth velocity, 
and therefore decreafeth in nieafote, and confequcntly in 
height. " < .

Add perhaps Ihis point well underRood, m a y be o f great 
profit to the Reids adjacent to the P<?#fi#e Fens, and I doubt not 
Mht if the River , and the other principal Brooks of thofe 
Territories Were kept well cleanfed from weeds , their waters 
would be at a lower level, and confequently the drains o f the 
fields would run into them ihore readily*; it being alwayes to be 
held for undoubted? that the meafute o f the water before the 
cieanhng, hath the fame proportion to the meafure after clean
in g , that the velocity after the cleaning hath to the velocity 
be&re the cleaning: Andbeotiifc thofe Weeds being cleanfeg

away,

O/' R U N N I N G  W A T E R  sJ



away, the courA ef the water notably incrdaAth, it is therefore 
necelAry that the faid water abate in meaAre, and become 
lower.

12  M E N S U R A T I O N

A P P E N D I X .  Xi

1f*TT 7  E having above oblcrved fome errors that are commit' 
^  y  tedindiAributingthe waters o f Fountains, and thofc 

that Arve to water Reids; it Aem&h now Rt,by way of 
a dole to this diAoUrfe, to advertife by what means thcA divi- 
Rons may be made )uAly and without error. I therefore think 
that one might two Avcralwaycs exquiRtly divide the water o f  
Fountains; The RrA would be by diligently examining, Fir A, 
how much water the whole Fountain dilchargethin a determi
nate time, as for inAance : How many Barrels, or Tuns it carri- 
eth in a At time; and in caA you are afterwards to diAribute 
the water, diAribute it at the rate of Romany Barrels or Tuns,in 
that Ame time ; and in this caA the participants would have 
their puh&ual A ares: Nor could it ever happen to And out mor^ 
water^ thanis reckoned to be in the principal Fountain; as beAl 
CiM/ioFr^/M(?, and asa!A itA cquently happenethin the M o
dern Aquedu&s, to ^he publick and private detriment., 

.Theiotherway ofdividing the lame waters o f a Fountain, is 
alfo fuAciently e%a& and ealie,and may be, by haying one one- 
ly fize for the Cock or Pipe, as AippoA o f an inch, or of half an 
inch ; and when the cafe requircth to difpence two, three, and 
more inches, take A  many Cocks o f the Aid meaAire as do eva
cuate the water, which is to be emitted $ and if we are to make 
uAonely o f one greater C ock, we being to place one to d i f  
charge for example four inches; and having the former foie mea
Are o f an inch, we muA make a Cock that is bigger, its true,than 
the. Cock of one inch; but not limply in a quadruple propor
tion, Ac that it would diAharge more than )uA fo much water, 
as hath been Aid above ; but we ought to examine diligently 
how much water the little Cock emitteth in an hour; and then 
enlarge , and contraA the greater C ock , A , that it may dif- 
charge Aur times as much water as the IcAer in the Arne time; 
and by this means we (hall avoid the diArder hinted in the 
Aventh Appendix. It would be neccRary ncverthelefs, to ac
commodate the Cocks o f the CiAcrn A , that the level o f the 
water in the CiAern may alwayes reA at one determinate mark 
above the Cock , otherwiA the Cocks will emit Apietimes 
greater , and Ametimes leRe abundance o f water: And becau A 
it may be the Amc water o f the Fountain may be Ametimes 
more abundant, (bmetimes le ls; in Ach caA it will be neceAary

to



to adjuA the CiAern ib, that the excefs above the ordinary w&* 
ter, dilcharge into the publick Fountains, thatfo the particular 
participants may have alwayes the fame abundance o f 
water. ^

t. O j f R u N N i N C  V V A T K R S ?  ^

A P P E N D S  X I .

1 ^  more difficult is the diviAon^ofthe waters which
ferve towatertheAelds, itnot being poAible to obfervc 
fb^commodiouAy, what quantity of; water the^vholc 

Ditch fends forth in bne determinate tiiw^ as, tnay be done in 
Fountains  ̂ Yet nevettheleA, if the Ajcond ^ropoAcion by us a  
little belo^derhobArated; beWelhunderAood, there may be 
thence taken *a very fafe and ;uA Wa  ̂to diAribute fuch waters. 
The Proportion therefore by uS demOnArated b this: I f  there
be two SeRions, ̂ (namely two mouths 6 f Riversj)the quantity o f 
the water which paAeth by the ArA, ^hath a proportion to  that 
which paAeth by thefeednd , compounded o f  the proportions o f  
the ArA Se&ioh tothd ^lecond; ! and o f theivelocity through 
the hr A) to the velocity through the lecond r  As I wilt declare 
fbtexam ple'byhelpof praRice,-that i  may be- underAodd^by 
all, in a matter fo important. Let^the two mouths'of the
Rivers be A, and B, and let — ______ _ - n*
the mouth A be in meafure 
and content thirty two feet, 
and the mouth B, eight feet.
Here you mu A take notice, 
that it is not alwayes true, that 
the W a ter which paAeth by A, 
hath the fame proportion to that which paAethby B, that the 
mouth A hath to the mouth B ;  but onely when the velocityes 
by each o f thofe paAages are equal.: But if  the velocityes fhail 
be unequal, it may be that the faid^mouths may emit equal 
quantity o f Water in equal times; though their meaAire be un
equal ; and it may be alio, that the bigger doth difeharge'a great
er quantity of Water : And laAly, it may be, that the.!efs mouth 
difehargeth more Water than the greater; and all this is mani- 
AA by the things noted in the beginning o f this difeourfe, and 
by the laid (efond PropoAtion. Now to examine the propor
tion o f the Water that paAethby one Ditch, to that which paf- 
Ath by another , that this being knowq , the fame Waters and 
mouths o f Ditches may be then adjuAed; we are to keep ac
count not onely o f the greatnefs o f the mouths or paAages o f  the 
Water, but o f the velocity a lio ; which we will do, by ArA 6nd^ 
ing two numbers that have the fame ^prdpdrtiorr'betWew theni-



(elves, as have the mouths? which are the numbers 33 and 8 
in our example : Then this 
being done , let the velocity 
o f the W ater by the pada- 
ges A and B, be examined 
(which may be done keeping 
account what (pace a piece 
o f  W ood, or other body that 
(wimmeth, is carried by the Rreamin one determinate time ; as 
for inRance in 50 pulies) and then work by the go]den Rule, as 
the velocity by A, is t ^ h e  velocity by B, fo is the number 8, td 
another number, which is It is clear by What is demonRra- 
ted in the (aid (ccond Proportion, that the quantity o f water, 
which padeth by the rRouth A, (hall have the fame proportion o f  
that which padeth by the mouth B, that 8 hath to : * Such pro
portion being compo(ed o f the proportions o f 33 to 8,and of 8 to 
4?namely,tothe greatnefs o f the mouth A, to the greatnc(s o f  the 
mouth.B,and o f the velocity in A,to the velocity in B. This being 
done , wcmuR then contraR the mouth which dilchargeth more 
then its juR quantity o f water,or enlarge the other which difehar- 
gethleis^as (hal bemoR commodious in praRice, which to him that 
hadfunderRood this little that hath been delivered , will be very 
ade.

A P P E N D I X  X I I .

M E N S U R A T I O N .  !

A. 32.

B. 8. 32. 8. 4.

'"H **H e(e opperations about Water, as I have hitherto on fun- 
H dry occadons obferved, are involved in (o many didicul- 

ties, and (uch a multiplicity of moR extravagant accidents, 
that it is no marvel if  continually many, and very important er- 
roursbe therein committed by many , and eyen by Ingeneers 
them(elves,and Learned-men ? andbecaufe many times they 
concern not onely the publique, but private intereRs: Hence it 
is, that it not onely bclongeth to ArtiRs to treat thereof, but very 
oft even the vulgar them(elves pretend to give their judgement 
therein*: And I have been troubled many times with a necedity 
o f tteating, not onely with tho(e , which either by praRice, or 
particular Rudy, underRood (omewhat in the(e matters ? but a!(o 
With people wholly void o f tho(e notions, which are necedary lor 
one that would on good grounds di(cour(e about this particular; 
and thus many times have met with more digiculty in the thick 
skuHsof men, than in precipitous Torrents, and vaR Fennes. 
And in particular,I had occadon (bme years paR to goR cth e 
Cave orRmidary of the Lake of made many years agon
by but for that it was with great ruines by
Time decayed, 3 itdrendred unuRfu). it Was repaired with in-

duRry
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duRry truly heroicall and admirable, by MonHgnor
then Prefect for the Waycs, and now Pope. And being 

neccHitated, that 1 might be able to walk in the Cave, and fot 
other caules,! let down the S!ciccs o f the laid Cave, at the mouth 
of the Lake : No fooner were they Ropt, but a great many of the 
peop!e o f the Towns and Villages coaRing upon the Lake 
Hocking thither, began to make grievous complaints,that if thole 
Sluices were kept (hut, not onely the Lake would want its due 
Vent, but alio the parts adjacent to the Lake would be over 
Hown td their very great detriment. And becaufe at HrR appea
rance their motion feemed very rcafonable, 1 found my (elf hard 
put to it, feeing no way to perfwade fuch a multitude, that the 

! prejudice which they pretended I (hould do them by keeping 
; the Sluices (hut for two dayes,was ablolutcly inieidible  ̂and that 
I by keeping them open, the Lake did not ebb in the fame time fo 
! much as the thicknefs of a (heet of Paper : And therefore f was 

ncce(Rtatedtomakeu(e of theauthoritylhad, an dfo  followed 
mybufinefsas caufe required, without any regard to that Rabr 
ble tumultuoudy aHembled. Now when i am not working with 
Mattock or Spade, but with the Pen and Difcourfe, I intend to 
demonRrate clearly to tho(e that are capable of reafon, and that 
have well underRood the ground o f this my Treatife, that the 
fear was altogether vain which tho(e people conceited. And 
therefore L fay, that the EmiHary or Sluice of the Lake o f ffr%- 

Handing in the fame mannner as atprefent, and the water 
paHtng thorow it with the fame velocity as now  ̂ to examine 
how much the Lake may abate in two days (pace, we ought to 
conllder, what proportion .the fuperhcics o f the whole Lake hath 
to the meafurc o f the Se&ion o f the EmiHary, and afterwards to 
infer, that the velocity of the water by the EmiHary or Sluice, 
(hall have the fame proportion to the abatement o f the Lake, 
and to prove thorowly and clearly this difcourfe, I intend to 
demonRrate the following Propofition.

Snppolc a VeHel of any bigneHe, and that it hath an EmiHary 
or Cock, by which it difehargeth its water. And look what pro
portion the fuperHcies of the. 
veHel hath to the meafure of 
the fe&ion of the cock,fuch pro
portion (hall the velocity of the 
Water in the Cock have to the 
abatement o f the Lake. Let the
VeHel be A B  C D , H 1 L B , through which the Water runneth, 
the fupcrHciesof the Water in the VeHel A D , and the fe&ion 
of the Cock H L  : and let the Water in the
be fuppofed to have falnc in one determinate time from A  to F-

E e e e  ^
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K ay that the proportion o f theRiperRcies o f the VeRel A D  is in
in proportion to the meaRire o f the (e&ion of the EmiRaty h;
H L , as the velocity o f the EmiRary or Cock to the line A F ; b
which ismanifeR, for that the Water in the VeRel moving by w
the line A F ; as far as F , and the whole mafs o f Water A C  tl
di(charging it (elf, and in the fame time the fame quantity o f in
W ater being dKcharged by the ieRion of the EmiRary H L  S it a)
is neceRary by what 1 have demonRrated in the third PropoRrion, ti
andaKo explained in the beginning of this Treatife, that theve- r̂
locity by the EmiRary or Cock be in proportion to thp velocity Ai
o f the abatement, as the (uperRcies o f the VeRel to the mea- F
fure of the fe&ion of the EmiRary, which was to be demon* e:
Rrated. ^

That which hath b .en demonRrated in the VeRel, falls out ex* o
&&ly al(o in our Lake of f  and its EmKsary ; and becaule t]
theimmenRty of the fuperRciesof the Lake is in proportion to 
the fuperRcies o f  the Emifsary or Sluice, as many millions to w
one, a&may be eaRly calculated ; it is manifeR, that Rich abate- R
ment (hall be imperceptible, and almoR nothing, in two dayes R
(pace, nay in four dr fix : and all this will be true, when we a
(uppo(e that for that time there entreth no other Water into the 3
Lake RomDitches or Rivoiets,which falling into the Lake would t<
render fuch abatement yet leR. tl

Now we (ee, that it's neceRaryto examine Rich abatements ir
and riRngs, with excellent reafons, or at leaR, with accurate ex- n
periments, betore we relolve and conclude any thing S and how c
farre the vulgar are diRant from a right judgement in Rich t<
matters. . %

A P P E N D I X  X I H .  tl
f

R  greater confirmation o f all this which I have (aid, t fi
t /  will inRance in another like ca(e, which al(o I met with here- n

- tofore, wherein, for that the buRneR was not rightly un- i
derRood, manydiiorders, vaRcxpences, and conRderable miR 1

36 ( y  M  E N S U R A T ! O N. Z,% !* ^

chieR have followed. There was heretofore an EmiRary or 
Sluice made to drain the W aters, which Rom Rains, Springs, and 
Rivoiets fall into a L ak e ; to the end, the Riores adjoyning on 
the Lake, RiouldbeRee Rom the overflowing o f the W aters; 
but becaufe perhaps theenterprize was not well managed and 
carried on, it fell out, that the Fields adjacent to the (aid Chanel 
could not drain, but Continued under w ater; to which diforders 
aprefent remedy hath been u(ed, namely, in a time convenient 
to Rop up the Sluice, by meanes o f certain Floodgates kept on 
pnrpo(e fot that end; and thus abating the Level o f  the Water
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hi the Emiflary, in the {pace o f three or four dayes , the Fields 
have been haply drained. But on the other part, the proprietors 
bordering on the Lake oppofed this, grievoudy complaining,that 
whilR the Floodgates arc Hint, and the courfe o f the Water o f 
the Sluice hindered, the Lake overHowes the Lands adjacent, by 
meanes of the Rivers that fell into It, to their very great damage; 
and lo continuing their fuits, they got more o f vexation than {a- 
tisfa&ion. Now, being asked my opinion herein , I judged it 
requifite (llnce the point in controveriie was about the riling 
dnd falling o f the Lake) that the {aid abatement, when the 
Floodgates are open, and increalc when they are {hut Ihould be 
exaRly meatured, and told them, that it might be eaUly done at 
 ̂ time when no extraordinary Waters fell into 'the Lake, neither 

o f  Rain, ot otherwiie ; and the Lake Was undiAurbed by winds 
that might drive the Water to any fide, by planting neer to an 
iflet, Which is about the middle of the Lake, a thick poR , on 
which (hould be made the marks of the Lakes riHng and falling 
for two or three dayeS. I wduld not, at that'time, paWn, ot re- 
fblutely declare, my judgment, in regard t might b e , by divert 
accidents inided. But. this I told them, that (by what I have 
demonRrated , and particularly that whidt I have (aid'above 
touching the Lake ^of I inclined greatly to think,
thatthefe ridngs and fallings would prove imperceptible, ana 
inconAderable; and therefore, that in cafe Experience YhouJd 
make good my reafon, it wotdd'be to nd purpofe fbrthem to 
continue dilu ting and wrangling',] which cauicth^\^co^dm g 
to the Proverb) J4 rry, huf produ&thr notlnubh

LaR ly, it importing very lhuchto k h o w !^ at a Rain*conti
nued for many dayes^an do ih r^ilrne th eie^k b s, I will hdre m- 
iert the Copy o f a Letter, w hi& F writ ̂ brtHerly to

chief Philofopber to tne Grand jb u k ed f 
Wherein, iHavedeliveredone o f mylpnceits m^this buRneRe, and 
itm a y b e fb y th isL e t^ ,Im a
Bavefaidahlove. '
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2%  6%)! d Leyiey lo Signore G A L i L E o
G A L I L ! J P̂ //<̂ ŷ or io Screw
G r a i t  o/* ?  ^ ^ C ^ N T .

^orthy Exrf S i R,

N latisfaRion of my promile, in my former Letters of 
representing unto you fome o f my Confiderations 
made upon the Lake Thr^^eni?, 1 lay, That in times 
paR, being in where we held our Genera!

Convention, having undcrAood that the Lake , by
the great drought o f many Moueths was much abated, It came 
into my head, to go privately and fee this novelty, both for my 
particular latisfa&ion, as alio that might I be able to re!ate the 
whole to my Patrons, upon the certitude o f my own light o f the 
place. And lo being come to the EmiRary of the Lake, I found 
that the Level o f the Lakes furface was ebbed about Rve Ro
man PaJmes o f its wonted watermark, inlomuch that it was lower 
than the traniome o f the mouth o f the EmiRary, by the length 
o f  -I— I-—----- ---------------—  this delcribed line, and there
fore ho Water iRued out o f  the Lake, to the great prejudice o f 
all th<̂ . places and villages circumjacent, in regard that the W a
ter which ufed to rhn from the laid Lake turned 33 Mills, which 

' neceRicated the inhabitants o f thole parts t Ogoa  
3 ayes)ourney and rhore, to grinde upon the 7 %fr. Being retur
ned to there followed a Rain, not very great, but con-
Aan^, and even,!which laRed for the fpace o f eight hours, or 
thereabouts  ̂^and it came into my thoughts to examine, being 
i n ^ e r ^ 4^  Lake was increaled and railed by this

ch^t the R^in h^d
b ^ b  univer^l over all the La(te; and like to that \yhich fell in 
Rer^g/J^and totbiypurpole I took a GlaRe formed like a C y
linder, about a palme high, and half a palme broad ; and having 
put in water InfHcient to cover the bottome o f the GlaRe, I no
ted diligently the mark o f the height o f the Water in the GlaRe, 
and afterwards expoled it to the open weather, to receive the 
Raine-water , which fell into it ; and I let it Rand for the 
(pace o f an hour  ̂ and having oblerved that in that time the W a
ter was rilen in the VeRel the height o f the following line-----,
I conRdered that if I had expoled to the lame rain Rich other vef- 
feL equal to that, the W ater would have rilen in them all accor- 
diug to that meafure: And thereupon concluded, that alio in all

the



the whole extent o f the Lake, itwas neccAary the W ater Alould 
be.raifedinthefpaceofanhourthe fame mealure. Yet here I 
conAderedtwodifHcultiesthat might diAutb and attar fuch an 
cAcR, or at lea A render it inoblerveable, which afterwards well 
weighed, and refolved,leA me (as I will tell yon anon) in the 
concluAon the more confirmed ; that the Lake ought to be in- 
created in the fpace o f eight hours, that the rain laAed eight '
times that meafure. And whil A 1 again expoA d the Clafs to re
peat the experiment, there came unto me anlugeneerto talk 
with me touching certain affairs of our MonaRaryof Z't!rRg/<*,and 
difeourfing with him, ifhewedhim the GlaAout aL my Cham
ber-window, expofed in a Court-yard ; and communicated to 
him my fancy, relating unto him all that i had done. But i  
foon perceived that this brave fellow conceited me to be but o f 
a dull brain, for he finiling faiduntom e; Sir, you deceive 
your fe lf : I am o f opinion that the Lake will not be incrcaf- 
ed by this rain , fo much as the thickneAe o f a'jf**//!?. *ACoynofp<,pt 
Hearing him pronounce this his opinion with fiecneis and worth 6* 
confidence, 1 urged nim to give me fome reafon for what he 
faid, aAiiring him, that t would change my judgement, when t 
faw the Arength o f his Arguments :  ̂T o  which he anfwercd,that 
he had been very converfant about the Lake, and was every day 
upon it,and was wellaAiared that it was not at all increaied.And 
importuning him further? that he would give me fome reafon 
for his fo thinking, he propofed to my^coniideration the great 
droughtpaAed,and that that fame rain was nothing for the 
great parching : T o which t anfwered, 1 believe Sir that the fur- 
face o f  the Lake, on which the rain had fallen wasmoiAned^ and 
therefore faw not how its drought, which was nothing at all, 
could have drunk up any part o f the rain. For all this he pet- 
AAing in his conceit, without yielding in the lea A to my allega
tion ; he granted in the end (1 believe in civility to me) that 
my reafon was plaufible and goad, but that in praRife it could 
not hold. At laA to clear up a ll, t made one be called, and 
fent him to the mouth of the EmiAary of the Ldke , with Otder 
to bring me an exaR account, how he found the water o f the 
Lake, in refpcRof the Tranfom eof the Sluice. How here,
Signore Gdbh?, f would not have you think that 1 had brought 
the matter in hand to concern me in my honour; but believe me 
(and theie are witneAes o f the fame Aill living) that my mcAen- 
ger returning in the evening to f^ r^ g ^ , he brought me word, 
that the water of the Lake began to run through the C ave; and 
that it was rifen almoA a Angers  ̂breadth above the Tranfomc : 
!nfomuch,fhat adding this meafure, to that of the lownefs o^ 
#hefurfaceofthe Lake, beneath the Tranfoi^ before tAe rain^

O f R u N N l N G  W A T E R S .
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it was manifeR that tlie riRng o f the Lake caufed by the rain,was 
to a hair thofe four Rngers breadth that 1 had fudged it to be. 
Twodayes after I had another bout with the fngencer, and re
lated to him the whole bufinefs, to which he knew not what to 
anfwer.

Now the two difficulties which! thought o f , able to impede 
myconcluRon, werethefe following: FirR, 1 con iidered that
it might be, that the Wind blowing from the fide where the 
Sluice Rood, to the Lake-ward; the mole and mats of the W a
ter o f  the Lake might be driven to the contrary fhore ;on which 
the Water ri(ing,it might be fallen at the mouth of the Emiffa- 
ry, and fo the observation might be much ob(cured. But this
difhculty wholly vanifhedbyreafon of the Aires great tranqui
lity ; which it kept at that time, for no Wind was Rirring on any 
fide, neither whilR it rained, nor afterwards.

The Second difficulty which put the rifing indoubt, was,That 
having obServed in F/prpptf, and elfewhere, thofe Ponds into 
which the rain-water, falling from the houfe , is conveyed 
through the Common-fhores: And that they are not thereby 
ever Riled, but that they Swallow all that abundance of water, 
that runs into them by thofe conveyances which Serve them with 
water $ infomuchthat thofe* conveyances' which in time o f 
drought maintain the  ̂Pond, when there comes new abundance 
o f water Into the Pond, they drink it up, and fwallow i t : A like 
effeR might alfo fall out in.the Lake, in which there being many 
veins (a s  it is very likc!y)that maintain and feed the Lake s thefe 
veins might imbibe the new addition of the Rain-water , and fo 
by that means annul! the riRng ̂  or elfe diminifh it in fuch fort, as 
to render it inobRrvable. But this difficulty was eaRly refolved 
by conRdcring my Treatife o f the meafure o f Running-Waters ; 
foraRnuch as having demonRtated, that the abatement o f a Lake 
beareth'the reciprocal proportion to the velocity o f the Emiffa- 
ry* which the meafure o f the SeRion o f the EmiHary of the Lake, 
hath ttfithe meafure o f the Surface o f the Lake ; making the 
calculation and account* though in grofs $ by fuppoRng that, its 
veins were RifHciently large, and that the velocity in them were 
Hotable'in drinking up the water o f the Lake ; y e t! found never? 
thelefs^that many weeks and moneths would be fpent in drink-? 
ingup tl\e new-come abundance of water by the rain, So that 
!  reRcd furd, that the rifing Would enfue, as in cffeR it did. , 

And becaufe many o f accurate judgement, have again caufed 
me to queRion this riRng, fetting before me, that the Earth be- 
mgpardied by the gteat drought, that had So long continued, it 
might bc,?that that Bank of Earth which environed the brink of 
the Lakt?, being dfy^ and imbibing great abundance o f W atc*

from
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from the incrcafing L ak e , would not fuffer it to increafe in 
height : I fay therefore, that if we would rightly conlidcr this 
doubt here propofed, we fhould, in the very consideration o f it, 
fecitrefolved; for, it being (uppofed that that HA or border o f 
Banks which was to be occupied by the increafe of the Lake, be 
a Brace in breadth quite round the Lake, and that by reafbn o f 
its dry ne A it fucks in water, and that by that means this propor
tion o f water co-operates not inraifing of the Lake : It is abso
lutely neceffary on the other hand, that we conAder, That the 
Circuit of the water o f the Lake being thirty miles, as its com
monly held, that is to fay, Mnety thoufand Braces o f f/cre/rfe 
in compafs; and therefore admitting for true, that each Brace o f 
this Bank drink two quarts of water, and that for the fpteadmg 
it require three quarts more, we lhall iii*de, that the whole agre- 
gate of this portion o f water, which is not imployed in the railing 
o f  the Lake , will be four hundred and AAy thoufand Quarts o f 
watery and fuppoAng that the Lake be Axtyfquare miles, three 
thoufand Braces long, we (hall Ande, that todifpence the water 
poileA by the Bank about the Lake, above the total furface o f  
the Lake, it ought to be fpreadfo thin, that one foie quart o f 
water may over-fpread ten thoufand fquare Braces o f furface ; 
ftlchathinnefs, as muA much exceed that o f a leaf o f beaten 
Cold, and alfolefs than that skin o f water which covers the Bub
bles o f  i t : and fuch would that be, which thofe men would have 
fubAra&cd from the riling of the L ak e : But again? in the fpace 
o f a quarter o f an hour at the beginning o f the rain , all th<lt 
Bank is foaked by the fald rain , fb that we need not for the 
moiAningofit, iniploy ad ro p o f that water which falleth into 
the Lake. BeAdes we have not brought to account that abun
dance of water which runs in time o f rain into the Lake, from 
the Aeepnefs o f the adjacent Hills and Mountains ; which would 
be enough to fupply all our occailons : So that, neither ought 
we for this reafontoqueAion our pretended riling. And this 
is what hath fallen in my way touching the conAderation o f the 

Lake.
After which, perhaps fomewhat rafhly,wandring beyond my 

bounds, I proceeded to another contemplation, which I will re
late to you, hoping that you will receive it ? as colleRed with 
thefe cautions requiCte in fuch like affairs  ̂ wherein Qve ought 
not too pofitivcly to a(Hrm any thing o f our own heads for cer
tain, but ought to fubmit all to the found and fecure delibera
tion o f the Holy Mother-Church , as I do this o f  mine, and all 
others; moA ready to change my judgement, and conform my 
felf alwaies to the deliberations of my Superiors. Continu

ing



ing therefore my abovc-faid conceit about theriRngof the w ^  
ter in the glafs tried before, it came into my mindc, that the 
forementioned rain having been very gentle, it might well be, 
that if there fhould have fa!n a Rain fifty? an hundred, or a thou? 
land times greater than this ? and much more intenfc (which 
would infue as oft as thofe faHing drops were four? five or ter; 
times bigger than thofe o f the above-mentioned rain, keeping 
the fame number) infuch a cafe its manifeR, that in the (pace 
o f an hour the Water would rife in our Glafs, two , three, and 
perhaps more Yards or Braces ; and consequently, if fuch a 
Raine (hould fall upon a L ak e , that the faid Lal^e would 
rife , according to the fame rate  ̂ And likewife, if fuch a 
Rain were univerfall, over the whole TerreRriall Globe, 
would neceflarily , in the fpacc o f an hour , make a ris 
Rng o f two ? or three braces round about the faid Globe, 
And becaufe we have from Sacred Records , that in the 
time o f the Deluge? it rained fourty dayes and fourty nights  ̂
namely, for thefpaceof pdohoures; its clear, that if  the faid 
Raiahadbeen ten times bigger than ours atferngnt, the riRng 
o f the Waters above the TerreRrial Globe would reach and paf$ 
a mile, higher than the tops o f the Hills and Mountains that are 
upon the fuperRcies o f the Earth ; and they alfo would concup 
toincreafethe rife. And therefore 1 conclude, that the rife o f 
the Waters o f the Deluge have a rational congruity with natura{ 
Difcourfes, o f  which I know very well that the eternal truths o f 
the Divine leaves have no need ; but however I think fo clear an 
agreement is worthy of our conRderation, which gives us occa? 
Ron to adore and admire the greatneRe o f God in his mighty 
Works? in that we arc fometimes able, in fome fort, to meaftlre 
them by the fhort Standard of our Reafon.

Many LeRons alfo may be deduced Rom the fame Do&rine^ 
which I paffe by , for that every man of himfelf may eafily know 
them, having once Rablifhed this Maxime ; That it is not poRir 
ble to pronounce any thing, o f a certainty, touching the quantity 
o f Running Waters, by confidering only the finglc vulgar mea? 
fare o f the Water without the velocity i and fo on the contrary, 
he that computes only the velocity, without the meafure, fhal  ̂
commit very great errours, for treating o f the meafure o f Runr 
ning W ^crs, it is neccRary, the water being a body, in handling 
its quantity, to conRder in it all the three dimenfions o f breadth^ 
depth, and length: the two RrR dimen Rons are obferved by all 
in the common manner? end ordinary way o f meafuring Running 
Waters $ but the third dimenRon o f length is omitted; and hapr 
Jy fuch an overRghtis committed, by reafon the length o f Run

ning
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ning Water is reputed in lottie Anfe infinite, in that it never cea- 
feth to move away, and as infinite is judged incomprehenHble i 
and Rich as that there is no exa& knowledge to be had thereof;
& lo there comes to be no account made thereof. but if we Ihould 
make Arid redeAion upon our consideration o f the velocity o f 
Water, we fhould Rnd, that keeping account o f the lam e, there 
is a reckoning alfomade o f the length; fbralmuch as whilA we 
lay, the Water o f luch a Spring runs with the velocity o f  palling 
a thoufand or two thoufand paces an hour : this in fubAance is 
no other than if we had laid, iuch a Fountain dilchargeth in an 
hour a Water of a thoufand or two thoufand paces long< So 
that, albeit the total length o f Running water be incomprehen- *
Rble, as being infinite, yet neverthelefle its rendered intelligible 
by parts in its velocity. And lo much lufHceth to have hinted 
about this matter, hoping to impart on fbme other occaRon other 
more accurate Observations in this affair.
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Running Waters.
S U P P O S I T I O N  1.

W* Etitbeluppofed, that the banks o f the Rivers o f which 
B we (peak be ereRed perpendicular to the plane of the up-
H ^ per luperhcies o f  the River.

*' * ' -L * -, ^ S U P P O S I T I O N  IL

YXyElupppIe that the plane o f the bottonte of the River, o f  
which w^ fpeak is at right angles with the banks.

 ̂ S U P P O S I T I O N  HI .

ifT  is to be fuppoled, that we fpeak of Rivers, when they are at 
J  ebbe, in that Rate of fhallowneRe, or at Rowing in that Rate 
of deeppejEte, and not; ip̂ , their trandtion from the ebbe to the 
Rqyring^ qr &^m the jaw in g  to the ebbe.

<" , ' i t

!<J* -f',,
i . FtRST*

T F  a River (hall be ent by a Plane.at right angles to the furface 
^ o f  the water o f the River, and to the banks o f the River, 

that lame dividing Plane we call the Sedion o f the River; and 
this Se&ion, by the Suppodtions above, (hall be a right angled 
%rallelogtam.

SECOND.  ^
call thofe Se&ions equally Swift, by which the water runs 

with equal velocity; and nKMe fwift and lefs fwift that 
Se&ion of another, by which the water runs with greater or leRe 
velocity.

' AX
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A X I O M E  1

CE& ionsequal, and cquaHy fwifc, diieturgc equal quantities 
^ o f  W^ter in^qual times.

A X l C H y ! §  1 1 -

QE&ions equally fwift, and that dilchatge equal quantity o f 
^ 3  Water, in equal time,(hall be e^ual. *

A X I O M E  I I I .

C Eflions equal, and that dilchaVge equal quantities o f Water
^ i n  equal times  ̂(hall be equally fwift. . .

/ io i - ' d ]  * i
q s d ^ x K ^ M E  i-V,-

. i / t  f j l - i  ; ^<;?i
^ " T * 7 HenSeRionsar^ unequal but equaHyfwift, the quanta 

Y  Y ty o f the W^ter that paffeth through the 6rA SeRion, 
0^]i have the fame proportion to the quantity that paf- 

feth tlirduglfthe Sccondjthaf theArA SeRidrr hsffh ^Oithe f^cond 
S^Riim. Which is ^manifeA^ becaufe^hir velocity ^b^ing the 
fairie, the difference o f the W ater that paffeth (hall be according 
to che difference o f the SeRions.  ̂  ̂  ̂ ^ *1 ^

A X I  O M  E V. ' ^  f -
j*ii r " .  . 3;/' r, ^ d /

T F  %HeSeRions fliall be equal, and d f uhequa! ^e^dcity, th^' 
J j  quantity of the Water thaf paffeth through the SrA, fh^lt' 

have rhe fame proportion to that which paffeth through the 
feco .J, chat the velocity of the HrA SeRion, fliall have to the 
velocity o f the fccond ScRion. Which atfo is manifeA, becaufe 
the SeRions being equal, the difference o f the Water which 
paffeth J dependeth on the velocity. " "  ̂ - -

' * ' d  ' ' - - j
- ^  F E T T i T i O N .

'* dn . -:3
A  ScRion of a River being given, we may fu^pofe another 

equal to the given ? of diAerent breadth, heigth, and ve-



^ y ^ R K N I M G  A T E R g ^  L % .i. < ^ $ 7

P R O P O S ^ T I O . N '  L

o^t^o  ^ M c 3 ^rpay ^ t / c ^ y g e c ^ / 7 ^ ^ -  
t/t^oi q^ j ^ t o y  o ^ ^ f t t w o ^  ^/t^o^g^? t^ 6  < y ^ / -  
07M ^ 0

T  Etthetw oSeR ionsbe A and-B^in the River C) running 
H .̂from A, towards B ; Ilay^ that they difcharge equal quan-

follow that the W ater in the intermediate {pace o f the River C , 
would increase continually, which is manifeRly falle', but if  
more Water (houldidue through the SeRion B,than entreth at 
the SeRion A, the Water in the intermediate fpacie C , would 
grow continually lefs,andalwaies ebb^ which is likewise fa lfe ; 
therefore the quantity o f Water that padcth through the SeRi* 
on B, is equal to the quantity o f Water which paSeth through 
the SeRion A, and therefore the SeRions of the lame River dif-

y o t^ ^ y  t ^ o y ^ c o ^ ,^  ^  T y o p o y tto #  c o w p o ^ & ^ o ^  
p y o p o y t/ o ^  o / t^ o  jty/! to t^ o  y ^ c o ^ 4 ^ ^

. 0 /  f%7f  To/oc^tto t^yo/^gj^ f%7<? j:y f?^  to t^ o  To/oo/t^o 
0 /

portions o f the HrR SeRion A; to the SeRion B ? and o f the Velo
city through A) to the velocity through B : L et a SeRion.be.

ter fhould pals through A, than pafleth through B, it would

.. ;< -

charge^ Which was to be dcmonRrated.

P R O  P O S t T i O N  H .

i% tw o & 3 tow  t y ^ o y y , t ^ o  ^ ^ t t t y  o / t ^ o  y ^ t e y
p ^ o t o  ^ y o%e ^ o S to w , M to t ^ t  W%w%?

L
. paCeth through B, in a proportion compounded of thepro-

Et A  ̂and B be two SeRions of a River ; I(ay  , that the 
quantity o f Water which padeth through A, is to that which
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fuppofed equa! to the SeRion A, in piagnitude; but of veioctty
equal to the SeRion B, anklet it be G ; and as the Section A "

i A-. .__^, : B̂.
c.=--—- . —r-y

F—
D -
R

---?

to the SeRion B, (o !et the line F be to the line D  ; and as the 
velocity A  ̂is to the velocity by B, A) let the line D  be to the 
iin eR  : Therefore the W ater which padeth thorow A, (hall be 
to that which padeth through C  (in regard the ScRions A and 
G areofequalbigneis, but o f unequal velocity) as the velocity 
through A, to the velocity through G ; But as the velocity 
through A,is to the velocity through C , lb is the velocity through 
A, to the velocity through B ; namely, as the line D  , to the 
lineR  : therefore the quantity o f  the Water which pade the 
through A, (hall be to the quantity which padeth through G, as 
the line D  is to the line R ; but the quantity which padeth 
through G, is to that which padeth through B, fin  regard the 
Se&ions G , and B, arc equally fwift) as the SeRion C  to the Se
Rion B ?  that is, as the SeRion A , to the SeRion B? that is, a# 
the line F, to the line D  ; Therefore by the equal and perturbed 
proportionality, the quantity o f the Water which padeth through 
A, hath the lame proportion to that which padeth through B, 
that the line F hath to the line R  ; but F to R , hath a proportion 
compounded of the proportions o f F to D , and o f D  to R ; that 
is, of the SeRion A to the SeRion B ;and of the velocity through 
A) to the velocity through B ; Therefore alfo the quantity o f 
Water which padeth through the SeRion A,(hall have a propor* 
tion to that which padeth through the SeRion Bi. compounded o f 
the proportions o f the SeRion A, to the SeRion B , and of 
the velocity through A , to the velocity through B : And 
therefore in two SeRions o f Rivers, the quantity o f Water whiph 
padeth by the drA? ^ c .  which was to bedemondrated,

^ H e  fame followeth, though the quantity o f the Water which 
padeth through the SeRion A, be equal tp the quantity o f 

Water which padeth through the SeRion B, as î  ihani&A by the 
fame demonRution, p R  O P



R U N N I N G  W A T E R S .

P R O P O S I T I O N  H i .

f%7?o%g%? p<^/i
f%?e

M *pc fo o^o y - f c ^ r o c ^ ^ ^ o y y / o ^
T?e/oc^/&.

T  Et the two unequal iSeRions, by which pafs equal quantities 
J[ o f Water in equal times be A, the greater ; and B, the leder: 

I lay, that the SeRion A, (hall have the fame Proportion 
to the SeRion B, that reciprocally the velocity through B, hath to 
the velocity through A ? for fuppodng that as the Water that 
padeth through A, is to that which padeth through B? fo is the

let'll through A, being equal to that which padeth through B, 
the line E (hall at(o be equal to Ytie line F : Suppodng moreover, 
That a$ the SeRion A) is to the SeRion B , fo i6 thĉ  line F, to the 
Hne G $ and becaufe the quantity o f  Water* which palfeth 
through the SeRion A, is to that which padeth through' the 
SeRion B, in a proportion compofed of the proportions o f the 
SeRion A, to the SeRion B, and of the velocity through A, to the 
velocity through B ; therefore the line E,fhall bê  the line tO,F,in 
a proportion compounded of the fame, proportions ; namely, o f 
the proportion ot the SeRion A, to the SeRion B, and of the ve
locity through A, to the velocity through B ? but the line E , hath 
to the line G , the proportion o f the SeRion A) tb the SeRion B, 
therefore the proportion remaining o f the line.G, to the line F, 
fhall be the proportion of the velocitythrough A; to the velocity 
through B ; therefore alfb the line Gy fhall be to the line E , as 
the velocity by A, to the velocity by B : And converfly? the ve
locity through B, fhall be to the velocity through A , as the;line 
t ,  to the line G ; that is to fay? as the SeRion A? to the SeRiofi B, 
and;therefbrein two SeRions,&c. which was to bSdemonArafcd.

A. B.

E

G

F

line E to the line F :  therefore the quantity of \vater which paf-

c  g g g C O R O  t -
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C O R O L L ^ R I E .

^ T ^ ^ n q q it  is t^nifeA^ thatSeRions of thclame River (which 
r l a r e ^ n o  other than the vulgar m caiutesof the River) have 

^et,wixt themlelvcs reciprocal proportions to their veloci
ties ; ' fot^in the hr A Proportion \^e have demonitrated that the 
SeRions of the fame River, dilcharge equal quantities o f Water 
in equal times  ̂ therefore, by what hath now been dcmonArated 
the SeRions o f the lame River (hall have* reciprocal proportion 
to their velocities^ And therefore the lame running water chan* 
geth mdifurc, when it changeth velocity ; namely, incrcafeth the 
mcalure, when it decrealeth the velocity, .and decrcaleth the 
meafury when it increafeth the velocity.

On which principally depends all that which hath been Rid 
above in the and obferved in the and ^p*
pe^r/r^ej ; and therefore is worthy to be well underload and 
heeded.

C ^ ^ c M E N S Q R A t l O N .  %-%&

P R O  P O S I T I O N  I V.

^ ?^yo ^^oy^^y S ^ T ^ y , y^e ^ 7 g ^ y  q^ y^^
7% ;? i yo y^^ y ^ y  ?y

y/?c ^ pyopoyyyo^
Cof77/70%#y?fy7 ( V  p yo ^ o yy /o ^  t V  ^ y c ^ y ^  o^ 

y 6̂ yo y &  ^ y ^ y / y ^  o /  y ^  
o /  y^c  j ? y ^  o/̂  y^o To/oc/y/f

o/ y^(? /cqo/yy?,  yo y ^ y  Zy 7%
'^ y ^ y q p c y  < -

dEteheRiv^r A B, whole height is* A C , and breadth C  B ? 
j^ Jth a td s ; whole SeRion is A C B  ̂ let it enter, I lay, into a- 

( pbther Rivet* as broad as the line E  F, and let it therein make 
the rife or height D  E, that is to fay, let it have its SeRion in 
thc^Ri^enwhereinto it falls D E  F $ I lay, that the height A C  
Hhth tblthe height D  E the proportion compounded o f the pro
portions o f the breadth E F, to the breadth C B ,.an d  o f the ve
locity  through D F  , to the velocity through A B. Let us fup- 
poleirheSeRion'C, equal in velocity to the SeRion A B  ̂ and in 
breadth equal, to E F , which carrteth a quantity of Water e* 
qual to that which the SeRion A B carricth, in equal times, 
and confequejtitly^qual to that which D  F carrieth. Moreover, 
as thebreadthE p-Yg to theBreadth C  B? lo let the line H be to

the
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the !tnc I  ̂ and as the velocity o f D  F is to the velocity o f A A, 
(o let the line t be to the !ine L  ; becaufe therefore the two 
SeRions A B and G are equaliy fwifir, and difeharge equal quan* 
tity o f Water in equal times, they dial! be equal SeRion? ̂  and

( y R t t N N ! N G  W A T E R S .

A

B

H

I

L

therefore the height o f A B to the height o f  G, (hall be as the 
breadth o f G, to the breadth o f  A B, that is, as E  F to C  B, 
that is, as the line H to the line I : but becaufe the Water which 
pafleth through G, is equal to that which paReth through D  E  F, 
therefore the SeRion G , to the SeRion D  E F, (hall have the re
ciprocal proportion o f the velocity through D  E F, to the velo
city through G ; but alfo the height o f  G , is to the height D  E , 
as the SeRion G, to the SeRion D  E F : Therefore the height o f 
G, is to. the height D  E, as the velocity through D  E  F, is to the 
velocity through G ; that is, as the velocity through D  E F , is to 
the velocity through A B ; That is, finally, as the line Jy to the 
line L ;  Therefore, by equal proportion, the height o f B , that 
isj A C, (haH be to^h s height D E  y as H to L  , that is, com* 
pounded of the proportion^of the breadth E F , to the breadth 
C  B, and of the velocity throughrD F, to the velocity through 
A B : So that i f  a River fall into another River, &c. which was 
to be demonRrated.

j!
j

G g  g g  3

I

P R O P 0 -
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P R O P O S I T I O N  V.

i f f  ^ 3^h?fy ^ (fr ^ ^ y g c  y y y y ^  o f  ^ l y y ^
^  j & y y ^ / ^  yywe  ̂ <^fyyy y ^ y  y / ? ^  ccwe ?^yo yy 
^  F / c o y f ,  y^e  o/ ^ ? y c y  M Jyfr^ yyy-

y% wy/c^? y/wa y/70 F/o c y /, M yo y ^ y  T)7^/c/? 
^  ^y/c/Mygey? ^ofoyo , i^ ^ y Jf  y ^  ?^n ?y / H w  /o?P, 
yyy ^ pyqpoyyyoyy C 0 W /70 /W & J o f  y/?o f  ropoyyyoyyi o f  

w/cc/y)) o f y ^ y  F / o o ^ ,y o y ^  *vo/ooy'y) ofy/^o f y R  
7 F ^ y o y ,  <%wyf o f  y^e ^ g / ? y  o f  y^c F / o o y ? , yo y/?o 
/?y?g/?y of- y/?c f  / ^ y o y .

^ 2  Uppo(e  ̂ River, which whUA it is !ow, runs by the Se&ion 
7 *^A  F ; and ^fter a. Fiood cometh into the fame, and runneth 

through the Se&ion O F , !  fay, that the quantity of the W a
ter which is difchargcd through D  F, is to that which is difchargcd

0 /  M  E* N S U R A T ! O N

„0 , .?
<-.? i - .r-i .-, L

D . 1
t it..

A ---------- — -------- t ' M -- '7 . ..

R — —y---:----- - ----- ----------------------- ---------- -7— -

'S -— L J — ------  ̂ " -  -
i t

T-^-a -,L-—

through A F? in a proportion eoihpounded o f  the proportions o f 
ghev^pr>ty through D  F, to the velocity^ through AT'/ and^of 
th^ height D  B  ̂to the height A !B ; As the velocity through D F 
islo  the,Velocity through A F, ?io iet the line R , to the lide 
and as the height D R  is to the height A B, &  let the line S, tb 
the line T  ; and let us (uppote a Se&ion L  M N, equal to D  F 
in height and breadth; that is L  M equal to D  B, and M N equal 
to B F  ; but let it be in velocity equal to the Se&ion A F? there
fore the quantity o f Water which runneth through D  F  ̂ (hall be 
to that which runneth through LN , as the velocity through D F, 
istothevelocity through L N , thatis, to the velocity through 
^  F  ; a^ 4  the line R  being to the line S, as the velocity through 
D  F , to the velocity through ^  F  ; therefore the quantity which 
mnneth through D  F^ to that which runneth through L  N , (hall 
have the proportion o f R  to S ; but the quantity which runneth 
through L  N , to that which runneth through /4 F , (the Se&ions

' being



being equally fwifc) fhall be in proportion as the SeRion L N , to 
the SeRion A F ; that is,as D  B,to A B; that is as the line S , to 
the !ine T : Therefore by equal proportion, the quantity o f the 
water which runneth through D F,fha!l be in proportion to that 
which runneth through A F ,a sR  is to T ; that is, compounded o f 
the proportions o f the height D  B, to the height A B, and of the 
velocity through P  F,to the velocity through F^and therefore 
if  a River difeharge a certain quantity, which was to be de- 
monArated.

A N N O T A T I O N .
'TP He lame might have been demonAratcd by the (econd 

Propofnion above demonArated, â  is manifeA.

t .  R . U N N I K G  W  A T E R S .

P R O P O S I T I O N  VI .

7^ o /  ?%fo t
^  ^  3 ^ -

T o 77-e%f,

S  Ft A and B, be two equal Areams o f the fame Torrent? 
S  which falling into a River at divers times, make the heights 
JKL*-^C D , and F G ; that is the Aream A, maketh the height 
C  D , and the Aream B, maketh the height F G ; that is, L et 
their SeRions in the River, into Which they are fallen , be C E,  
and F H ; I fay, that the height C D, fhall be to the height F G , 
in reciprocal propo tion, as the velocity through F H, ro the ve
locity through C F ; for the quantity o f water which paAeth 
through A, being equal to the quantity which paAeth through B, 
in equal times;alfo the quantity which paAeth through C  EJ (hall

c

D l g

)
'H

be equal to that which paAeth through F H : And therefore the 
proportion that the SeRion C F , hath to the SeRion F H  ̂ (hall 
be the fame that the velocity through F H, hath to the velocity 
through C F   ̂ But the SeRion C F, is to the SeRion F H , as 
C  D , toF  G, by rcafon they are of the fame breadth ; Therefore 
C  D , fhall be to F G? in reciprocal proportion, as the velocity 
through F H, is to the velocity through C E , and therefore if two 
e q u a l  Areams of the fame Torrent, Which was to Be de
mon Arated.

4^
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M E N S U R A T I O N
O F

Running Waters.
, L &  i t .

_J____________

Aving, in tĤ  clofe o f my tre^ti!o o f the 
Menfuration of Running Watcr^ jpromifed' 
to declare upon anoth^f'occdfibn 'Other par
ticulars more obfbure  ̂ and o f very great. 
concern upon the lame krgumem^ntf I how 
,do perform' my promife on the oceaAoii 
that f had the pa A year to propound,

/m y thoughts touching the Rate o f the Lake 
of i a bufinefs certainly moA important? as being the'
concernment of thatnpoRhoble and moA admirable C ity ; and* 
indeed of all y.ea! o f all ; & <me may^
truly fay of all the'whbleWorld.And being to drdceed according 
to the rdethod neceffary in Sciences,f wil propbf^iri the ifirA piace_ 
certaini)efrniti6'nsof fliqAT^tm^whereofjwe are tb make ufe 
in our DiAburle .-'*aA'd tiien^ l&yin^doWn Certain Principles we 
will dcmonArarcfomeProblemes and Theoremcs ne'cefRry for 
the unde! Aanding of thole things which we are to deliver; and 
moreover, recounting fundry &{e^that have happened , we wilL 
prove by pra&ice, pf what utility this contemplation o f the 
MeaAirrbf'Runhing Waters is^ih tRe more important affairs botl^ 
P a b t '^ d n d  P n v a^ ' "

D E F I N I T I O N  L
W o Rivers a^e^id'tomdv^ with equaf  ̂velocity, when in e- 
qual times they paife fpaces o f equal length-

. u .............D R F I N I T . I O ^  J1L
fvers arefaid tomove^ithlike.vclocity,v}hen.their propor- 
tior.al part^ d^movc alike^th^t is, the upper parts alike to 
the upper, and the lower to the lower ; fb that if the Oppcf 

part of one River (luH be more fwift than the upper part o f ano
ther; then alfo the lower part of the former fhall be more fwifr 
than the part correfpondcnt to it in the fecondf, proportionally-

i y E f j f -
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Or Sluice.

D E F I N I T O N  H I .

T"O'meafure a River, or running Water, is in our fen(e to Rnde 
^  out how many determinate meafures  ̂ or weights o f Water 

in a given time paHeth through the River, or Channel o f the 
Water that is to be meafured.

D E F I N I T I O N  IV .

T  F a Machine be made either o f Bricky or o f Stone , or o f 
§ Wood, iocompofed that two (ides o f the^faid Machine be 

.placed at right angles upon the ends of a thifd fide, that i§ 
(uppofedto be placed in the bottom o f a River , parallel to the 
Horizon^in fiich a manner, that all the water which runneth 
throhghlhe (aid River, paHeththorow the (aid Machine: And 
if all th^Jwacer coming to be diverted 
that^nneth through the (aid River, the 
upper (upedicies of that third (ide placed 
m thel^o^^^ do^remam uncovered 
and dryp ^nd that the dead water be not 
above it ̂  yh is (ame^ Machine (haH be 
called us  ̂R  e o u t A T o R : And that third (ide o f the. 
Machine which Randeth Horizontally is called the bottom o f 
the Regplator^ and the other two (ides, are caHed the banks o f  
the Regulator ? as is (een in this hrR Figure : A B C D , (haH be 
the R egulator; B C  the bottom  ̂and the other two (ides A B,
and C.D.areits banks.,^ it

 ̂ ' [ D E F I N I T I O N  V.

& ^

c  ^

i' 9V/

^  t^iean the Perpendicular (rpih the upper^ 
*^(uperncies oftheRiver,unto the Upper (uperheies o f the bot
tom o f the Regulator ; as in the foregoing Figure the line. G  HL

f ^ i (
h D E F I N I T I O N  ^ VI .  ,  , ,:ii

TF the water o f  a River be (uppo(ed to be marked by three 
^ (ides of a Regulator, that RightangledParalielogram compre
hended between the banks o f  the Regulator, and the bottom? 
andtliefuper6cie$<*of the Water is called a Se&ion o f the 
River. ^

it
1! t

A N N O T A -
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A N N O T A T I O N .

42

Y JE re  it is to be noted, that the River ic(e!f may have fundry 
*  -^and divers heights, in ievera! parts of its Chane!, By reafon o f 
the various velocities of the water , and its meafures; as hath 
been demonAratcd in the iirff book.

S U P P O S I T I O N  1.

T  is fuppofed, that the Rivers equal in breadth , and quick 
height, that have the fame inclination o f bed or bottom, ought 

aho to have equal velocities, the accidental impediments being 
removed that are difperied throughout the courfe o f the 'water, 
andabftra&ing alio from the external windes, which may velo- 
citate, and retard the courfe o f the water of the River. .

S U P P O S I T I O N  I I '  "

T Et us fuppofe alfo, that if  there be two Rivers that are in 
^their beds of equal length, and o f the fame inclination, but of 
quick heights unequal, they ought to move with* like velocity^ 
according to the ienfe explained in the fecond definition. ^

S U P P O S I T I O N  I I I .  '

t ?  F.cautc it \vi[] ofrenBerequitltetd niedfnrc the time exadiiy 
^ i n  the following Problems, we take that to be an excellent 
way to mcaiurc the time, which was (hewed me many years Knee 
by C which is as fblloweth.

A ffring is to be taken three Roman feet lon^, to the end o f 
^vhich a Bullet o f Lead is to be hanged, of about two or three 

I  ̂ ounces; and holding it by the other end, the Plummet is/to be 
removed from its perpendicularity a Palm, more or lefs, and then 

I let go, which will make many (wings to and again , pafling and 
repairing the Perpendicular, before that it ftay in the fame : Now 
it being required to mcafurc the time that is (pent in any^what- 
(bever operation, thole vibrations arg to be ^numbred, that are 

' made whilft (he work laffcth ? and they (hall be fo ^inany fecond 
minutes o f an hour, if lo be,that th^Rring Bc^three Roman feet 
long , but in ffiorter firings, the vibrations are more frequent^ and 

j in longer, lefs frequent; and all this Aill fblloweth, whether the 
Plummet be little or much removed from its Perpendicularity^ 
whether the weight o f the Lead be greater or leffen

Thetb things being pre-fuppofed, we will lay do\^n tome fa- 
 ̂ H h h n  miliar
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miliar Problems, from which we Ihal! pafs to the Notions and 
queAionsmorefubtil and curious; which will alfo prove prod- 
table, and not tobeHeightcd in thisbulinels o f Waters.

P R O P O S I T I O N  I. P R O B L E M E  1.i * *

^  f  7w?g7  o f
o f  f 7?yo^g7? ^ ^ f g ^ / ^ o y  ,  7J

//rr/o w oro or
/o / i  , ro w o ^ r o  Tw<# f^yo^gT?
2 ^ % 7%for 7^  ^ t/iMO g/To^.

C lrA i we are to dam up the Chanel; lb that there pals not any 
^  water below the D am ; then we mu A place in the fide ot the 
Chanel, in the parts above the Regulator three, or four, or live 
Bent-pipes, or Syphons;according to the quantity o f the water 
that runneth along the Chanel; in fuch fort, as that they may 
drink up , or draw out o f the Chanel all the water that the Cha
nel beareth (and then (hall we know that the Syphons drink up 
all th^ Water, when we lee that the water at the Dam doth nei
ther rue higher, nor abate, but alwaies keepeth in the lame Le
vel!) Thele things being prepared, taking the InArument to 
mealure the time, we will examine the quantity o f  the water that 
idueth by one of thole Syphons in the Ipace o f twenty vibrations, 
and the like will we do one by one with the other Syphons ; and 
then cohering the whole fumme, we will lay , that fo much is 
th e a te r  that padeth and runneth thorow the Regulator or 
Chanel (the Dam being taken away) in the Ipace o f twenty le- 
cbnd minutes o f an hour; and calculating, we may ealily reduce

tp hours, dayes, months, and years: And it hath fallen to my 
turptb mealure this way the waters o f Mills and Fountains, and 1 
h^ve been well a(lurcd o f its exa&nels, by often repeating the 
fatpe work.

^  - C O N S I D E R A T I O N .

&  Nd this method mu A be made ule of in mealuring the waters, 
^that we are to bring into Condu&s, and carry into Cities 

an<jf*iCaR!es, for Fountains; and that we may be able afterwards 
to divide and lhare them to particular perlons )uAly ; which will 
prevent inRnitefuits and controverts that every day happen in 
thele matters..

P R O P O -
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P R O P O S I T I O N  I I .  T H E O R E M  1.

t^ r o ^ g ^  2^ g% /< % w , ^  g ;7 f%

fo ^  / ^ F /  <%//o ^  w -
J o o Y ^

H

jf Et the quick height o f a River in the Regulator A B C  D , 
JL ^ b c  the perpendicular F B, and afterwards,by new water that 

is added to the River, let the water be (uppoled to be raid
ed to G , fo that G B may be double to E B. I lay, that all the 
water G C  (hall be double in velocity to 
that o f E C : For the water G F, having 
for its bed the bottom E F , equally in
clined as the bed B C, and its quick 
height G 'E  being equal to the quick 
height E  C,and having .the lame breadth 
B C, it Ihall have of it lelf a velocity e- 
qua! to the velocity of the hr A water 
F C :  but becaulc,behdes its own plot!- ^
dn , Which i$ imparted to it by the motidn of the water E C, it 
hath alio over and above its own motion,the motion o f E  C.And 
becaute the two waters G C, and E  C , are alike in velocity, by 
the third SuppoHtion; therefore the whole water O C  lhaH be 
double in velocity to the water E C ?  which was that which We 
were to dcmonRt ate*.

Thzj* dc#Z(?%/?r4;z(;zz zr zzizz ĥ r̂  ziyF^Zed,^pezyir  ̂zhf ŷ zzZhjzzr ^4- 
T/z/zg hy /czz r̂y Zt? hz^^rz^d^ ejzz^^ed h/#z/ey Mzz/zzZtĴ C-
^d therewith; <z#d zh ẑ he zzzzezzded z<? pzzh/ẑ h zĥ  Theorem 
wzzĥ zzZ % #*<7re/i?/zd d(?wi?zẑ r4 ZZ(;zz, zrhzrh he B?%z zzz hepe Z(? Aghz 
Mp(?zz. BzzZ hez/zg ^ r̂Z^z^e/z hy D^zh , he eczz/d %#z gz^  zĥ  
/̂zẑ zzzg Ẑ Mch f zzher Ẑ  zhẑ , cr Z0 zhe rei! ^  zĥ  ̂ pcjzzd #<?(?%* Fzz

ê zẑ d̂ r4 Zzi?/z ^  zrhzz.h, zZ ^zzzed gJt?d zc zhe F%Mz/%6f ^  zhe 
rjzhez Zp t?zzzzz zẐ zĥ zz Z(? d<? 4/zy zhzzzg cozzzr̂ ry Z(? zhf zwzzzd ̂  

zĥ ? ŷ zzzho/zr. <d;zd zhẑ z hi? h/zzzj*, hy?y^y ^  ^dverZz/cwezzZ  ̂ #j 
zhî r zh%z ĥ z-z/r M̂ Zzzz/erzpZ Cppẑ r ^zhzy , wzZh zhe y ẑd 
?zẑ /z/ir4 Zzi?/z. Fô 'zhzd Zzzz/̂ !cZ zĥ Rejdcrtr̂ zzẐ zzz hzzzz/1?/̂  zPzZh 
zhe ^zp/i?dge jzzgezzzizyzr ẑzzd prt ẑdh/e j  Cjzztr/zẑ ẑz; 0̂  zĥ  
ZrzfZh zvh/ch he zzzĵ , zp/zh/zzẑ zR expf#ff 4 zzd zzzzzrh ^4/zzr^ hd 

ẑZr ẑ/hyz^ r̂ ẑh^^xperzz/zezzZ ẑ ĥ  ẑizde jh zhg /4 #ze#Z4 #- 
zẑ r - ypzzh zĥ z B?hzfh ẑ  ^zd dtin?zz zzz zhf /irê zzd C(?rc34ry

H h h h s
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Theorem o / * T a M ^ ,  ŵrf ( «/c j/jcrc-

C O R O L L ^ R J E . ,
f  ̂ *

j^ E n c e  itfollpweth, that when a River Ihcreafeth in quick 
"h eigh t by the additibn of new water, it al(o incrcafethin ve

locity ; (o^hat the velocity hath the (ame proportion to the velo
city that the quick height hath to the quick height , as may be 
demonfirated in the lame manner.

j
T R O P O S .  H L  P R O B L E M E  I h

i i  jP<%/7%r  ̂ M %%%%;%)) ^
4  M%e

*

T^MLace in the Chanel a Regulator , and obferve, the quick 
B^height in the faid Regulator; then let the water be turned 

away from the (Chanel by a Chanellet o f three or four Palms 
in bread ch> or thereabouts.-, ,Apd that beings done, mea(ure the 
quantity qfthe water which paileth thorowthe laid Chanellet, 
as hat^ b ^ n  taught in the fccondPropo(ition ; and at the lame 
time pi^erye exaRly how much the quick height (hall be abated 
in the greater Chanel, by means o f the diverhon o f  the Chanel
let s and all thelc particulars being performed, multiply the quick 
height ofthe greater Chanel into it (elf, and !ikcwi(e multiply 
incpit.felfthele((cr height o f the (aid bigger Chanel, and the 
leiie^siqu^^ being taken, from the greater, the remainder (hall 
have the (ame proportion to the whole greater fquare, as the wa- 
t^r ofthe Chanellet diverted , hath to the water o f the bigger 
Chanel: And becau(e the water o f the Chanellet is known by 
the Methdd laid down in the RrA Theorem, and the terms o f the 
Theorem being al(o known, the quantity o f the water which run
neth thorow the bigger Chanel^ (hall be a!fo known by the Gol
den Rule, which was that that was dedred to be known. W e 
will explain the whole bu(ine(s by an example.
' Let a Chanel be,for example, i  ̂Palms broad, its quick height 
before its diverHon by the Chanellet (hall be (uppofed to be 24, 
inches ; btlt aAer the diversion, let the quick height o f the Chanel 
beonely 22 inches. Therefore the greater height to the leder, 
is as the number s F. to 12 .But the (quare o f i i . is 12 r , and the 
fquare o f  12.1s the. difference between the (aid leder

fquare



5?
fquare and the greater is 23. Therefore the diverted water, is 
to the whole water, as 23. to : which is weii near as i fo 
6 ?! : and that is the proportion that the quantity o f the water 
wh!th runneth through the Chanellet (hall have, to a!) the water 
that runneth thorow the great Chanel. Now if we (houlddnde 
by the Rule mentioned above in the 6rR Propodtion , that the 
quantity of the water that runneth through the Chanellet, is 

g. an hundred Barrels, in the fpac&of i^fecond minutes of 
an hour, it is manifed, that the water-which runneth through^he 
great Chanel in the faid time o f ^  min. fee. (hall be about 600 
Barrels. * . .  i  . ' .

3  ̂  ̂ i
, ,  ̂  ̂ ^

A Ndbecaulevery often in apply^ig the Theory to Pra&ice
it happeneth, that all the nedeiHry particulars în the^The^

' ory canhot fo eadly^bc putin^xecution ; 'therefore weyvill 
here add another way 0^ performing the lame Prdblem,if it (hould 
chance to happen that the Chanellet could not commodioudy be 
diverted from the great Chanel, but !tba.t it were .cader f5 r the 
water o f  another (mailer Chanel to be ^rougliti^to the greater 
Chanel; which water o f  the (mallerj Chanel might be eadly/mea- 
futed, as hath been (hewen in the drd Probleme; or in c^(e that 
there did (all jnto a greater Chanel^a leder Chanel that might 
be diverted and meafured. -Therefore I (ay in.the dr A cafe,- If 
wc would meafure the quantity of the water that runneth'in a 
certain time thorow the greater Chanel) into which another leder 
Chanel that is meafurable may be bnought, we mud drd exaRIy 
meahire the Chanellet, and then oMerve ihe uquick height o f the 
greater Chanel, before the introdu&ion o f the leder ; and having 
brought in the faid Chanellet, we mud agnin dnd the propor
tion that the water o f the Chanellet hath to all the water o f  the 
great Ghanel; for thefe terms of die proportion being known, as 
aKothe quantity of the water o f the Chanellet ,  we (hallajfo 
come to know the quantity of the water that runneth thorow. 
the great Chanel. It is likewife manifed, that we (hall obtain 
our intent, if the cafe were th&t there entered into the great 
Chanel, another leder Chanel that was meafurable , and that 
might be diverted.

C O N S I D E R A T I O N .

T T  would be necedary to make ufe o f  this DoRrineinthe jd f  
"* dribution o f the waters that are ioaploy'd to overflow the delds, 
.as is ufed in the

Oy R U N N I N G  W A T E R S .



territories, and many other p!aces^ where very great fuirs 
and differences arife, which not being to be determined with in
telligible reaions, come oAentimes ro be decided) by force o f 
armes; and inAead of Rowing their Grbuncls with' Waters, they 
cruelly Row them with the Riedding o f humane blood) impiouRy 
invertingthccourfeof Peace and .JuRicc,'lowing fuch diibrdcrs 
and feuds, as that they arc fometimes accompanied .with the ru- 
ine o f whole Cities, or elfe unproRtabiy ch^rge-them with yain  ̂
andfometimes prejudicial expences.

P R O  P C S .  I V .  T H E O R .  I E

J f ^  ^  of

T y o p o ^ o ^  c o w p o /^ & ^  o f  
, o f  f %70 yo

o f  T6*/oo/f)i fo

T i  Et there be a River, which whilA it is tow, runneth thorow 
the Regulator D F ,  with theQpick height A B , and after
wards let a Flood come; and then let it run with the height 

D .B , [ &y, that the quantity o f the W ater that is dilcharged 
through D F ,  to that which dilchargeth through A F , hath the 
proportion compounded of the proportions o f the velocity 
through D  F t o  the velocity through A F, and o f the height 
D  B  to the height A B. As the velocity through D F  is to the 
velocity through A F, fo let the line R be to the line S ; and as 
the height D  B is to the height A B ; lo let the line S be to the  ̂

i &

0 /  M E N S U Pt A T I o  h ^

a 1 !! ' L
! :

A
—i-- .̂ * —— M

R -

S -

T -

line T , And let a Se&ion be fuppofed L  M N equal to the 
SeRion D  F in height and length, but let it be in velocity equal 
to the Se&ion AF'Therefore &e quantity o f the Water that run
neth through O F  to that which runneth through L  N, Rial! be

as



as the velocity through D  F, to the velocity o f L  N , that is, to 
the vciocity through L.N, that is, to the velocity through <dfjF. 
therefore the quantity o f Water which runneth through D  F , 
to that which padeth through L  N, (hall have the proportion 
that R hath to S ; but the quantity o f the Water that runneth 
through L  N, to that which runneth through F  ; (the ScRions 
being equally (wift)fhaH have the proportion that the SeRion 
L  N hath to the SeRion A F, that is, that the height B D  hath to 
the height B A , that is, that S hath to T . Therefore, by equal 
proportion, the quantity o f the Water which runneth by 
to that which runneth by A F, (hall have the proportion oi R  to 
T , that is, (hall be compounded o f the proportions o f the Height 
D  B, to the height A B ; and o f the velocity through D  F, to 
the velocity through A F. And therefore if a River incr^ale in 
quick height, the quantity o f the Water that runneth after the 
increafe., to that which runneth before the increale, hath the 
proportion compounded, &c. Which was to be demeaRrated.

C O R O L L ^ R i E  i.

2. O ^ R . U N N ! N &  W A T E R S .  $5

Y 1 Ence it followeth, that we having (hewn, that the quantity o f 
^ **th e  Water which runneth, whilR the River is high? to that 
which ran,  whilR it was low, hath the proportion compounded 
of the velocity to the velocity, and of the height to the height. 
And it having been demonRrated, that the velocity to the velo
city is as the height to the height; it followeth, 1 lay, that the 
quantity o f the Water that runneth, whiiA the River is high, to 
that which runneth, whilR it is low, hath duplicate proportion o f  
the height to the height, that is, the proportion that the fquare? 
o f the heights have.

C d R O L L J f R i E  I E

Y 7 Pqn which things dependeth the reafon of that which t have 
^  laid, ip my lecond ConUdcration, that if by the diverdon of 

g o f the Water that entereth. by the Rivers into the Moor or 
Fen, the Water be abated luch a mealure, that lame (hall be 
only one third of its whole height;but moreover diverting the ^  it 
Piall abate two other thirds  ̂ a moR principal point; and luch, 
that its not having been well underwood, hath cauled very great 
dilorders, and there, would now, more than eycr, follow extream 
dammage, if  one (hould put in execution the diver (ion o f the 
and other Rivers; anditisthanifeR, that in the lame manner^ 
Wherewith it hath been demonRrated, that the quantity o f the 
Water increadng quadruple, the height would mcreale oncly.

douibhg
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dbuble, and the quantity incrcafng nonuple, the height increa* 
feth triple; fo that, by adding no units ah the oddc numbers, ac- 
cording to their Series; the heights increase according to the na* 
turalprogrellionof all the numbers, from units. As for exam-* 
pie, there palling thorow a Reguiator fucha certain quantity o f 
Water in ohe tithe; adding three o f thole meafures, the quick 
height is two of thole parts, which at 6rA was one; and con
tinuing to adde five o f thole laid meafures, the height is three o f 
thole parts which at 6rR were one ; and thus adding (even , and 
then nine, and then i r* and then 13, &c the heights (hail be 4. 
then 5, then 6. then 7, &c. And tor the greater facility o f  the 
W ork, we have described the following Table, o f  which we wilt 
declare the ufe : The Table is divided into three Series or Pro- 
greflions o f Numbers : the 6rA Scries containeth all the Num
bers in the Natural Progrcllion, beginning at a Unit, and is called 
the Series o f the Heights ; the lecond containeth all the oddc 
numbers,beginning at an unit, and is called the Series o f the 
Additions: the third containeth all the Iquare numbers, begin
ning at an unit, and is called the Series o f Quantity.

„ .Heights]. 1 r 1 2 1 3 1 4 1 $ 1 6 1  7 1 8 1 p 1 t o 1 1 i 

Additions.! r l  3 !  $ 1  7 I p l n l i ^ l ^ h y l  i p l  21 
^Quantities.! i l  ^.1 p l t 6 l 2 $ l 3 6 l ^ . p l 6 ^ 1 8 t l r o o l i 2 i

T^IrR, if  We fuppoie the whole qukk height of a f^iver o f Run- 
ning Water to be divided into any number o f equal parts, at 

plealure, and would abate the fame one 6fc, by means o f a divi* 
don ; let there be found in the Table in the Series of heights the 
number $. the denominator o f the part which the River is to a- 
bate; andtake the number that is immediately under it in the 
row of Additions, which is p. which ict be lubAra&ed'from the 
number 2 $ .'placed underneath the fame in the row of Quanti
ties, theremainder r6 .6gni6eth thatof the 2$. parts o f Water 
that ran in the River, whiiR it was $ meafures high , there do 
o'neiy run i 6. parts; fo that to make it abate ? it is neceffary to 
take ^  from the Water that the whole River did carry; lb that 
With fubfhra&ing IbmeWhat more than one third of the Water of 
the Rivet, it is abated but dnly one 6ft. ' *

2. And thus, in the (econd place, if  on the contrary, one wouid 
know how much watet is to be added to the laid &iver *to make 
it increafe one f f t  more in height; fo as that it may run in the

Reguiator



Regulator 6. o f thole parts high ; o f which it ran before but $. let 
6 be found in the row of heights, and let the number n r . Hand
ing under the fame betaken and added to the number 2$. 
that is placed under the number p. in the Additions, and in 
the heights, and you fhall have 364 which is the quantity of the 
water that runneth with the height of the River, when it is high 
6 of thofe parts, whereof it was before but 5.

3. But if it fhould be defired, to know how much water it is 
requifite to add to make the River rife fo, as that it may run in 
height 8. o f thofe parts o f which before it ran but 5 ; one 
ought to take the turn of the number of the Series of Additions 
Handing under 8. y. and 6, which are 1 $. 13. and n .  that is, 3P. 
and this fhall be the fumme that muH be added to 25 : So that 
to make the River to run 8- o f  thofe parts in height, o f which it 
before did run 5, it will be neceffary to add 3P. o f thofe parts, 
of which the River before was 35.

4. Likewifc the fame Table giveth the quantity o f water 
that runneth from time to time through a River, that increafeth 
by the addition o f new water to the fame in one of its heights, thq, 
quantity of its water be known. As for example: i f  we knew that 
the River in one minute o f an hour difehargeth 2$oo .of thofe mea
fures o f water,and runneth in height parts in the Regulator,and 
afterwards fhould fee that it runneth 8 Palms high , finding in the 
row of quantity the number placed under 8.which is 64..we would 
fay that the River heightned, carrieth o f Water 6^.. o f thofe parts 
whereof it carried before but 2$ ; and becaufe before it carried 
3500. meafiires, by the Golden Rule we will fay,that the River 
carrieth 6 /}.oo.of thofe meafures,of which before it carried 3^00.

In this progrefs o f Nature, is one thing really curious, and that 
at 6rH fight ieemeth to be fomewhat Paradoxal, that we pro
ceeding ordinatcly in the diverfions and additions , with additi* 
ons and diverfionsfo unequal, theabatings do notwithHanding 
alwaies prove equal, and fo do the tilings: And who would ever 
think that a River in height, <z/.g. ro. Palms, running and carry
ing an hundred meafutes in a minute o f an hour, is to abate but 
one Palm, oneiy by the diverfion o f rp. o f thofe meafures s and 
then again? that the buifinefs cometh to that pals , that it abateth 
likewise a Palm by the*diver(ion o f three oneiy o f thofe meafures, 
nay, by the diverfion o f but one meafure ? and yet it is moH 
certain : And this truth meets with fo manifeH proofs in experi
ence, that it is very admirable 1 And for the full fatisf^Rion o f 
thofe , who not being able to comprehend fubtil demonHrati- 
ons, defire to be clearly inform'd by the matters of faR, and to 
fee with their bobily eyes, and touch with their hands, what their 
underRanding and reafbn cannot reach unto: !  wilt hear add 
another very eafie way to reduce all to an experiment ? the

I i i i which
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which may be made in little , in great, or in very 'great; o f 
which I make u(e frequently, to the admiration effuch as fee it-

!  prepared an hundred Siphons, or,if you will, bowed Pipes, 
all equal; and placed them at the brim of a VeRel , wherein the 
water is kept at one and the fame level (whether all the Syphons 
work, or but a certain number o f them) the mouths by which 
the water iRueth being all placed in the fame level, parallel to 
the Horizon; but lower in level than the water in the VeRel; and 
gathered all the water falling from the Syphons into another 
VeRel Randing lower than the former, i made it to run away 
thorow a Chanel  ̂in Rich manner inclined , that wanting water 
from the Syphons, the faid Chanel remained quite dry.

And this done, 1 meaRired the quick height of the Chanel 
with care, and afterwards divided it exaRly into 10 equal parts, 
andcaufingip. ofthofe Syphons to betaken away,*io that the 
Chanel did not run water, lave oncly with 8r o f thofe Syphons, 
I again obferved the quick height o f  the water in the lame Rtc 
obferved before, and found that its height was (KndnKhed pre- 
cifely the tenth part o f all its RrR height; and thus continuing to 
take away iy . other Syphons, the height was likewife diminifh- 
ed r. of all its RrR quick height; and trying to take away ; 
Syphons,then i t h e n  n ,th e n p , then?, then 5, and then 3. 
alwaies in thefc diversions,made in order as hath been (aid, there 
enfued Rill an abatement oi o f  the whole height.

And here was one thing worthy o f obfervation, that the water 
encteaimgin the Chanel,its quick height was diffe
rent in different (ites of the Chanel, that is RillleRer, the more 
one approached to the Out-let; notwithRanding which the abate
ment followed in all places proportionably, that is in all its Rtes 
the RrR part o f  the height o f  that Rte diminifhed : And more
over the water iRued from the Chanel,and dilated into a broader 
courfe, Rom which likewife having divers Out-lets and Mouths; 
yet ncvcrthelefs in that breadth al(o the quick heights fucceRive- 
!y varied and altered in the fame proportions. Nor did I here 
defiR my obfervation, but the water being diminifhed, that iRu
ed Rom the Syphons, and there being but one o f them leR that 
difeharged water ; 1 obferved the quick height that it made in the 
above-(aid Rtes, ("the which was likewile T- o f all the RrR height) 
there being added to the water o f  that Syphon, the water o f  
three other Syphons ; (o that all the water was o f /{. Syphons, 
and confequently quadruple to the RrR Syphon ; but the quick 
height ŵ as onely double, and adding five Siphons, the quick 
height became triple, and with adding Rven Syphons,the height 
increafed quadruple ; and io by adding o f p. it increafed quin
tuple , And by adding o f 1 !. it increafed fextuple, and by ad-

$8 M  E N S U R. A T 1 C N A.



Z,:%. 2. O ^ R t l N N ! N ( i  W A T E R S ?

ding of t it increafed (eptupte, and by adding o f n^. oRupte, 
and by adding o f i 7. nonup!e,and laiHy by adding ip . Syphons  ̂
io that all the water was centuple to the water o f one Syphon? 
yetncverthelelsthe quick height o f all this water was onely de
cuple to the 6rR height con)oyned by the water that iHued from 
one onely Syphon.

For the more clear underBandingofal! which, I have made 
the following Figure ; in which we have the mouth A, that 
maintaineth the water o f the Veilel B C in the fame level; though 
it continually run ; to the brim o f  the Vedelare put 35. Sy
phons (and there may be many more) divided into $ Clades, 
D  E F G H, and the SrA D , are o f one onely Syphon ; the fecond

o f three Syphons; the third F, o f  6ve ; the fourth C , o f 7 ; thp 
fifth H, o f p ; and one may fuppole the Bxth o f r r, the feventh 
o f t  ̂Syphons? and lb o f the other ClaCes, all containing in con- 
fequent odd numbers (uccedively (we are content to represent in 
the Figure no more but the Bve forenamedClaHes to avoid con- 
fuBon) the gathered water D  E  F G H, which runneth thorow 
the Chanel t K L , and falleth into the out-let M N O P ; and (b 
much luBicethfbr the explanation of this experiment.

P R O P -
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P R O P O S .  V.  P R O B .  H I .

I T )  Y what we have (aid already in the two preceding Pro- 
g ^ blems, we may al(o tefolve this that we have now before 

u s ; and it is done, by diverting in the hr A place from the 
great River a good big meafurable Chanel, as is taught in the 
(econd Probleme, and obArving the abatement o f the River, 
cauAd by the diverfion of the Chanel; and finding the proporti
on that the Water o f the Chanel hath to that o f the River, then 
let the W ater o f the Chanel be meafured by the (econd Pro- 
bleme,and work as above, and you (hall have your defire.

C O N S I D E R A T I O N .  1.

A  N d although it (eemeth as if  it might prove difficult, and 
A l^alm oAim poO ibletom akeufeofthe Regulator number? if  

one be about to meafure the water o f  (ome great River, 
andconAquentlywouldbeimpoffible, ora t  leaA very difficult 
to reduce the Theory o f the fir A Probleme into pra&ice : Yet ne- 
verthelefs, I could (ay that fuch great conceits o f mcafuring the 
water o fa  great River, are not to come into the minds o f any 
but great Perfonages, and potent Princes; o f whom it is cxpe&ed 
for their extraordinary concerns, that they will make thefc kinde 
o f enquiries; as i f  here in A^/y it (hould be o f the Rivers Ty %??**, 

.Serch/p, in which it (eemeth real
ly difficult to apply the Regulator , to finde exaRly the quick 
height of the River : But becaufe in fuch like caAs (ometimes 
it would turn to account to be at (ome charge, to come to the 
exa& and true knowledge o f the quantity o f Water which that 
River carrieth , by knowledge whereof, other greater dif- 
burfments might aAerwards be avoided, that would oft times be 
made in vain; and prevent the difgu A s, which (ometimes happen 
amongA Princes : Upon this ground I think 'it will be well to 
(hew alfo the way how to make uA of the Regulator in thefe 
great Rivers; in which i f  we will but open our eyes, we (hall meet 
withgood ones, and thoA made without great coA or labour, 
Which will Arve our turn.

For upon fuch like Rivers there are Wears, or Lockes made,
to
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to caufe the Waters to rife, and to turn them for the Service o f 
Mills, or the like. Now in thefe Cafes it is fufHcient, that one 
cre& upon the two extreames of the Wcarc two PilaAers either 
o f  Wood or Brick, which with the bottomc o f the Weare do 
compote our Regulator, wherewith we may make our defired 
operation, yea the Chanel it felf diverted (hall ferve , without 
making any other diverfion or union. And in brief, if  the bu- 
hncflcs be but managed by a judicious perfon, there may wayes 
and helps be made ufe of, according to occadon, o f  which it 
would be too tedious to fpcak, and therefore this little that hath 
been hinted (hall fudjcc.

C O N  S I D E R A T I O N  II .

H*^Rom what hath been declared , if it (hall be well under- 
jg j  Rood, may be deduced many benefits and conveniences, 

not oncly in dividing of Running Waters' for infinite ufes 
that they are put to in turning o f Corne-Mills, Paper-Mills, 
Gins, Powder-Mills, Rice-Mills, Iron-Mills, Oil-Mills, Saw
ing-Mills, Mirtlc* Mills, Felling-Mills, Fulling-Mills, Silk-Mills, 
and fuch other Machines  ̂ but alfo in ordering Navigable Cha* 
nels, diverting Rivers and Chanels o f W aters, or terminating 
and limiting the fiacs of Pipes for Fountains.* In all which a f
fairs there are great errours committed, to the lode o f much 
expence , the Chanels and Pipes that are made, (bmetimes not 
being iufHcient to carry the defigned Waters, and fometimes they 
are made bigger than is nccedary ; which diforders (hall be 
avoided, if  the Engineer be advifed o f the things abovefaid: and 
in cafe that to thefe Notions there be added the knowledge o f 
Philofophy andMathcmaticks, agreeable to the fublimeDifco- 
veries of <S*7g/7(7r<? G<?d/^p, and the further improvement thereof 
by T#rr;(c//z, Mathematician to the Grand
jD"4f Tn/c<i77y, who hath fubdlly and admirably handled this 
whole bufinede of Motion, one (hall then come to the know
ledge of particular notions of great curiofity in the Theoricks, 
and of extraordinary benefit in the Pra&icks that daily occur in 
thefe budnedes.

And to (hew , in effe&, of what utility thefe Notions are, I 
have thought fit to infert, in this place, the Confiderations by 
me made upon the Lake of Fep/fe , and to reprefent, 
at large, by the experience of the lad year the moA Se
rene , then Duke of the faid Republique. Being
therefore atI^/7/ce, in the year aforefaid, I  was requeued by the 
moA IlluArious and moA Excellent B ^ .

0 / * R u N N ! N G  V V A T E R S J



y

g a  0 ^ * / ^  M E N S U R A T I O N ^  i ^ . 3 '

&^4%)^tSenatour o f great worth and merit, that f would inge- 
nuoufly deliver my opinion touching the Rate o f the Lake 
o f  %%/re; and after 1 had difeourfed with his Honour ieve- 
ral times , in the end f had order to fet down the whole 
buHneffe in writing) who having afterwards read it privately, 
the faid S/gnore imparted the fame, with like privacy, to the 
moR Serene P R I N C E ,  and I received order to reprefent the 
fame to the full C<?//td[ge , as accordingly f did in the Moneth 
o f  ̂ the fame year, and it was as fblloweth.

i

!



C O N S  I D E R A T I O N S
Concerning the

L A K E
O  F

VENICE
B Y

D B E N E D E T T O  C A S T E L L l ;  
Abbot of $. &#%%%# , Mathematician to

Pope UR B J N  FIR. and Profedor in
R O M E .

6$

C O N S I D E K ^ T J O N  f.

Hough the principal caute be but one 
onely, that in my judgment threatneth 
irreparable ruine to the Lake o f 

in the prelent Aate in which it 
nowAands; Yet nevcrtheleAe, I think 
that two Heads may be confidered. 
And this Consideration may peradven- 
(ure (erve us for to facilitate and explain 
the opportune remedies, though not to 

render the Aate o f things absolutely unchangeable and eternal: 
an enterprize impoflible, and clpecially in that which havmg had 
(bme beginning, ought likewKe neccAarily to have its end ; or 
at lea A to prevent the danger for many hundreds o f years; and 
poHibly it may, in the mean time, by the mutation it (elf be 
brought into a better condition.

1 (ay therefore, that the pre(ent difordcr may be conhdered 
under two Heads ; One is the very notable difeovery o f Land 
that is observed at the time o f low W ater, the which, bebdes 
the obAruRing of Navigation in the Lake and al(o in the 
Chanclsy doth likewif: threaten another miCchief and difbrd^

Worthy
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worthy o f very particular confidcration, which is, That the Sun 
drying up that mudde, efpccially in the times o f  hot Summers, 
doth raile thence the putrihed and pernicious vapours, fogs, and 
exhalations that infeR the Air, and may render the City unha
bitable.

Thefecond jHead is the great Stoppage that daily is grow
ing in the Ports, efpecially o f  atM^/^woro ; concerning
which matters I will hint certain general points, and then 
will proceed to the more particular and important affairs.

And firA, 1 fay, that I hold it altogether impoAiblc to efleR 
any thimg, though never fo profitable, which doth not bring with 
it fome mifehief; and therefore the good and the hurt ought to 
be very well weighed, and then the leile harmful part to be im- 
braced.

Secondly, I propofe to confederation, that the fo notable dif- 
covery o f Earth 8c Mud, hath not been long obtcrved,as i  undcr- 
Aand, from old perfbns that can remember paflages for fifty 
years p aA ; which thing being true, as to me it feemeth moA 
true, it fhould appear that it could not but be good to reduce 
matters to that pade that they were at formerly, (laying afide 
all affcRion or paflion that felf.flattering minds have entertained 
for their own conceits) or at leaA it fhall be neceflary fpeedily to 
conMt the whole.

Thirdly, I hold that it is neceflary to weigh,whether from the 
forefaid dilcovery o f  Land, it fbllowtth, that onely the Earth ri- 
fetb, as it is commonly thought by all, without dilputc; or whe
ther the Waters are abated and fain aw ay; or elfe whether it 
proccedeth from both the one and other caufe. And here it would 
be feafonable to enquire, what fharethe faid cauAs may have^ 
each confidered apart in the forefaid effeR. For,'in  the firA 
cafe, i f  the Earth have been raifed, it would be neceflary to 
confider o f  taking it down, and removing i t : Rut if  the W a
ters have failed or abated, I believe that it would be extreamly ne
ceflary to reAore and raile them : And if both thele realons have 
confpired in this effeR, it will be neceflary to remedy them each 
apart., And I do, for my part, think, that the (o notable appea
rance of Shelves at the time o f low Water, proceeds principally 
from the decreaA and abatement o f the Waters, which may 
confidently be affirmed to need no other proof, in regard that the 
B tw f hath been aRually diverted which did formerly difeharge 
its W ater into the Lake.

As to the other point o f  the great Stoppage o f Ports, t hold, 
that all procecdeth from the violence o f the Sea, which being 
fometimes diAurbed by windes, efpecially at the time o f the wa
ters Sowing, doth continually raile from its bottome immenfe

heaps



heaps o f fand, carrying them by the tide; and force o f thewdyes 
into the L ak e ; it not having on its part any Rtength o f current 
that may raife and carry them away, they fink to the bottom, and 
to they choke up the Ports. And that this eReR happeneth in 
this manner, we have moA frequent experiences thereof along the 
Sea-coaRs : And I have obferved in on the
^ rcy ,an d in th eK in gd o m o fo fN ^ p /^ , thatwhen a river falr 
ieth into the Sea,there is alwaies feen in the Sea it felf^at the place 
o f the rivers outlet, the refemblance^as it were,of an half-Moon^ 
or a great (he!f o f fettled fand under water, much higher then the 
reR o f the fhore, and it is called in Tn/ircny, z/ ; and here
in^f/Mfe,/p<St477f(? : the which cometh to be cut by the current 
o f the river, one while on the right Ade , another while on the 
left, and fometimes in the midR, according as the Wind fits. And 
a like effeR 1 have obferved in certain little Rillets o f water, 
along the Lake of with no other difference,fave that o f
ftnall and great.

Now whofo well conhdereth this effeR, plainly feeth that it 
proceeds from no other, than froih the contrariety o f  theRream 
o f the R iver, to the iwpftMF o f the Sca-waves; feeing that 
great abundance o f (and which the Sea continually throws upon 
the fhore, cometh to be driven into the Sea by the Rream o f the 
river ; and in that place where thofe two impediments meet 
with equal force, the fand fetleth under water, and thereupon is 
made that fame Shelf or Cj<z/4/h?;-the which if  the river carry 
water, and that any confiderable Rore; it (hall be thereby cut 
and broken ; one while in one place, and another while in ano
ther ; as hath been faid , according as the Wind blows : And 
through that Chanel it is that Veffelsfall down into jhe Sea, and 
again make to the river, ds into a Port. But i f  the Water o f  
the river (hall not be continual or (hall be weak, in that cafe the 
force o f the Sea-Wind (hall drive fuch a quantity o f fand into 
the mouth of the Port, and o f the river, as (hall .wholly choak it 
up. And hereupon there are feen along the Sea-Me^ very many 
Lakes and Mecrs, which at certain times o f the year abound with 
waters, and the Lakes bear down that ehclofure , and run into 
the$ea. ' . . ^

Now it Is neccRary to make the like reHeRions on our Ports 
o f and ; which in a certain
fenfe.arc no other than Creeks, mouths,and,openings o f  the fhore 
that parts the Lake Rom the main Spa; and therefore I hold diat 
if the Waters in the Lake wpre plentiful  ̂ they would have 
Rrength to fcowr the mouths o f  the Ports thorowly, &  with great 
force ;,b u t the Water in the Lake failing, the Sea will witly 
out any oppofal^ bring fuch a drift p f  fand into the !*Oft3; that if:
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it doth not whoMy choke tbemup, it (haH render them at ieaA 
unprofitable, and impofhbfe for Barks and great VeQeis.

Many other considerations might be propounded concerning 
theSc two heads o f the Stoppage o f the Ports, and o f the appea
rance oftheO nze and Mud in the Lakes, but So much Shall Suf
fice us to have hinted, to make way for dilcourSing of the opera
tions about the oportune remedies.

Yet before that I propound my opinion, I Say, That I know 
very well that my propoSal,at RrSt Sight,will Seem abSurd and in
convenient ; and therefore,as Such, will perhaps be reje&ed by 
the moSf : andfo much the rather, for that it will prove direRly 
contrary tb what hath hitherto been,and as I hear, is intended to 
be done And I am not So wedded to my opinions, but that I 
do consider what others may judge thereof: But be it as it will, 
I am obliged to*Speak my thoughts freely, and ;hat being done, 
Sw ill leave it to wifer men than my Self; when they Shall have 
well considered my reafons, to judge and deliberate o f the

.* And if the fentcnce Shall go againSt me,l appeal to the 
moA^qUitable and inexorable* Tribunal o f  Nature, who not 
caringih the leaSl to pleaSe either one party or another, will be 
alwaies a'pun&Ral and inviolable executrix of her eternal D e
crees, agaihR which neither humane deliberations., nor our vain 
deSIres, (hall ev3 r have power to rebell. I added by word o f 
mouth that which followeth.

Though your Highnels interelt your Self in this Noble Col- 
ledger and caufc it to be confirmed in the*  Senate by univerSal 

c^LheSena r̂sof "Vote, that the.Winds do not blow,that the Sea doth not HuRuate, 
which hive great that the Risers do not run? yet Shall the Winds be aiwaies deaR 
Authority. the Sea ShA  ̂be conSlant in its inconSlancy, and the Rivers molt 

obRiiiate :=^And theSe Shall be my Judges, and to their determi- 
'na tidd^^ferR iy Self *
' Wha^^iath be^n 'Said, in my opinion,that is made very clear 
and manifeR, whtch^n the beginning o f this diScourfc Iglanced 
a t  ^-namely, That the whole diforder, although it be divided into 
twoheads^ into the discovery o f the M ud, and o f the Stoppage 

<Pdtf$^ye^everthele(s, by the application o f one onely remedy)
, and that in my eSteem very eaSie, the whole Shall be removed: 

And thM f'is; T h a t ' there be rcRored into the Lake as much 
W a te r s  icAn Be pdSlible) and in particular from the upper parts 
o f  ̂ M ^ a k i n g  ^ td  that the W ater be as free from Mud as is 
poSlib!^. -And that this is the true and r6al remedy o f the prece
dent diSbfders^manifeSt r Fur in the paSlage that this Water 
^ a ll  ^M k^^hort^h^Lakes^ it Shall of it Self by degrees clear

according to the Currents 
And in this manndf being <Hf*
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pcrfed thorow the Lake, it (hall maintain the waters in the Ikmê  
and in the Chanels much higher, as ! fhall prove hereaAer ; a 
thing that will make Navigation commodious ; and that, which 
moreover is of great moment in our bnAneAe ; thole Shelves 
of Mud which now difeover themlelves at the time of Low- 
Waters (hall be alwayes covered, fo that the putrcfa&ionof 
the Air (hail alio be remedied.

And laAly, this abundance of Water being alwayes to diA 
charge it lelf into the Sea by the Ports, I do not doubt, but that 
their bottomes will be feoured. And that thele effe&s muA fol
low, Nature her felf feemeth to perlwade, there remaining onely 
one great doubt, whether that abundance of Water that (hall be 
brought into the Lake may be really fulHcient to make the W a
ters rile lo much as to keep the Shelves covered, and to facilitate 
Navigation, which ought to beatlealt half a * Brace, or there
abouts. And indeed it leemeth at RrA Hght to be impolAblê  
that the lole Water of the*Bre/2f let into the Lake, and dif- 
perled over the lame, can occaltonlb notablean height of watery 
and the more to confirm the difficulties, one might lay, reducing 
the realon to calculation, that in cafe the Brent were .̂o. Bra
ces broad, and two and an half high, and the breadth of the 
Lake were 20000. Braces, it would leem necellary that the 
height of the water of the Brent dilated and diAended thorow 
the Lake would be but onely -L- of a Brace in height, which is 
imperceptible, and would be of no avail to our purpole ; nay 
more, it being very certain that the Brent runneth very muddy 
and foul, this would occaRon very great milchief, Riling and 
contra&ing the Lake, and for that realon this remedy ought, as 
pernicious, to be totally excluded and condemned.

1 here confclfe that I am furprized at the forme of the Argu
ment, as if 1 were in a certain manner convinced, that I dare not 
adventure to lay more, or open my mouth in this matter; but 
the Arength it lelf of the Argument, as being founded upon 
the means of Geometrical and Arithmetical Calculation, hath 
opened me the way to dilcover a very crafty fraud that is couch
ed in the fame Argument, which fraud f will make out to any 
one that hath but any infight in Gf<?/Retry and r̂tt&/Ret/̂ .̂ 
And as it is impolhble, that fuch an argument Ihould be produced} 
by any but fuch as have taAed of thefe, in fuch affairs, moA pro
fitable, and moA necelfary Sciences s fb do not 1 pretend to make 
my lelf underAood, favc onely by fuch, to whom I will evince 
fo clearly, as that more it cannot be defired, the errour and &aud 
wherein thole Ancients and Moderns have been, and alwayes 
arc intangled, that have in any way yet handled this matter of 
€

* A Brae: 
is of our yard.

*  A  Rivet of
that name.
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a particu
lar Council that 
take care o f the 
Lakes and other 
Aquatick a& irs.

And fo great is theeAeem that I have for that which !  am now 
about to fay touching this particular, that I am content that all 
the re A o f my Difcourfe be re)eRed ; provided, that that be per- 
ARly underAood, which tarn hereafter to propofe, I holding 
and knowing it to be a main Principle, upon which ad that is 
founded that can be (aid either wed or handfomely on this parti
cular. The other Diicourfes may have an appearance o f being 
probable, but this hits the mark as full as can be dedred, arriving 
at the higheR degree o f certainty.

I have, (eventecn years dnee, as I reprefented to the moA Se
rene Prince, and to the Right Honourable the Preddcnt o f the 
Lords the CommiKioncrs of the "Sewers, written a Treatiie of the 
Meafure o f the waters that move, in which I Geometrically de- 
monArate and declare this budnede, and they who (had have 
wed underAood the ground o f myDidCourfe, will reA fully fa- 
tisded with that which I am now about to propofe : But that all 
may becomerhe more eade, I wi!l morebriedy explicate and 
declare do much thereof as I have demonAratcdin the Difcourfe, 
which will fufdce for our purpofe : And if  that (hould not be 
enough, we have alwayes the experiment o f  a very eade and 
cheap way to clear up the whole budnede- And moreover !  
will take theboldnede to afHrm, that in cafe there (hould not for 
theprefentany deliberation be made concerning this affair, ac
cording to my opinion ; yet ncverthelede it wid be, at dome 
time or other ; or if  it be n ot, things wid grow worfc and 
worte.

For more clear underAanding, therefore, it ought to be known, 
that it being required, as it is generally ufed, to meafure the wa
ters of a River, its breadth and its depth is taken, and thefe two 
dimendons being multiplied together, the produR isadirmed to 
be the quantity o f that River : As dor example, if a River (hall 
be roo. feet broad, and 20. feet high, it will be (aid, that that 
River isliooo feet o f  Water , and do if  a Ditch (had be r $. Act 
broad, and feet high, this fame Ditch will be affirmed to be 

feet of Water : And this manner o f meafuring Running 
W ater hath been u(ed by the Ancients, and by Moderns, with 
no other difference, (aveonely that dome have made ufe o f the 
Foot, others o f the Palme, others o f  the Brace, and others o f  
otMr meafures.

f\ow becaufe that in obferving thefe Waters that move, !  fre
quently found, that the fame Water o f the fame River was in 
dome dtes o f  its Chanel pretty b ig , and mothers much !ede, 
not arriving in dome places to the twentieth, nor to the hundreth 
pattof that which it is feento be in other places; therefore this 
vulgar way o f meafuring the Waters that*move, for that they did
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not give me a certain and Aable meature and quantity o f Watery 
began dctcrvedly to be futpeRed by me, as difHcult and defeRivei 
being alwayes various, and the meature, on the contrary, being 
to be alwayes determinate, and the fame; it is therefore written, 
that f  ^  ^  Me/f/lurd,

Exod. I conAdered that in the Terri
tory o f Bre^/4, my native Gountrey, and in other places, where 
Waters are divided to overflow the Grounds, by the tike way o f 
meafuring them, there were committed grievous and moA impor
tant crrours, to the great prejudice o f the Pubtique and o f Pri
vate perfons, neither they that (ell, nor they that buy under- 
handing the true quantity o f that which is fold and bought: in 
regard that the tame tquare meature, as is accuAomed in thofe 
parts, afligned one- particular perton, carried to tometimes above 
twice or thrice as much water, as did the tame tquare meature af- 
Agned to another. Which thing proveth to be the tame incon
venience, as i f  the meature wherewith Wine and Oil is bought 
and told, Ciould hold twice or thrice as much Wine or Oil at one 
time as at another. Now this ConAderation invited my minde 
andcurioAty to the finding out of the true meature o f Running 
Waters. And in the end, by occaAon o f a moA important bu- 
AneCe that I was imployed in tome years Ance, with great in- 
tenteneAc o f minde, and with the fure direRion o f CtMWffry , !  
have difeovered the miAake, which was, that we being upon the 
buAneAc o f taking the meature o f the Waters that move,do make 
ute o f two dimenAons onely, namely, breadth and depth, keep
ing no account o f  the length. And yet the Water being, though 
running, a Body, it isncceAary in forming a conceit o f its quan
tity, in relation to another, to keep account o f all the three D i
menAons, that is o f length, breadth, and depth.

Here an objeRion hath been put to me, in behalf o f  the ordi
nary way o f meaAiring Running Waters,inoppoAtion to what 
I have above conAdered and propoted : and I was told, Its true, 
that in meafuring a Body that Rands Rill, one ought to-take all 
the three DimenAons; but in meaAiring a Body that continually 
moveth, as the Water, the cate is not the tame : For the length 
is not to be had, the length o f the water that moveth being inA- 
nite, as never Anilhing its running  ̂ and contequcntly is incom
prehensible by humane undet Aanding,and therefore with reaton, 
nay upon necetAty it cometh to be omitted.

inantwertothis, I (ay, that in the abovetaid Ditcourte, two 
things are to be conAdered diAinRly; Fir A, whether it be potAble 
to frame any conceit o f the quantity o f the Body o f the W ater 
with two DimenAons onely. And tecondly? whether this length 
be to be found. As to the ArR, I am very certain that no man, je t

him
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? o
him be never fo great a Wit, canneverpromifcto frame a con
ceit o f the quantity o f the Body of Water, without the third 
Dimenfion of length: and hereupon I return to affirm, that the 
vulgar Rule o f meafuring Running Water is vain and erroneous. 
This point being agreed on, I edme to the fecond, which is, Whe
ther the third Dimenfion o f length may be mcafured. And I fay, 
that if  one would know the whole length o f the water of a 
Fountain or River, thereby to come to know the quantity o f all 
the Water, it would prove an impoRIblc enterprise, nay the 
knowing o fit would not be ufeful- But if  one Would know how 
much water a Fountain, or a River carricth in a determinate time 
of an hour, o f a day, or o f a moncth, &c. I fay, that it is a very 
pofltble and profitable enquiry, by rcafon o f the innumerable 
benefits that may be derived thence, it much importing to know 
how much Water a Chanel carrieth in a time given; an d ! have 
demonRrated the fame above in the beginning o f this Book; and 
o f this we Rand in need in the buflnede o f the Lake, that fo we 
may be able to determine how muchfhall be the height o f the 
B r e w h e n  it is fpread all over* the Lake : For the three dimen- 
Ronsof a Body being given, the Body is known ; and the quan
tity o f a Body being given, if you have but two dimenfions, the 
third fhaH be known. And thus diving farther and farther into 
this Conflderation, I found that the Velocity o f the courfe of the 
water may be an hundred times greater or leRer in one part o f 
its Chanel than in another. And therefore although there fhould 
be two mouths of Waters equal in bigneRc ; yet ncverthelefs it 
might come to paRe, that one might discharge an hundred or a 
thoufand times more water than another: and this would be, i f  
the water in one o f the mouths Riould run with an hundred or a 
thoufand times greater velocity, than the other ; for that it 
would be the fame as to fay, that the fwifter was an hundred or 
a thoufand times longer, than the Rower: and in this manner t 
difeovered that to keep account o f the velocity, was the keeping 
account o f the Length.

AndthereforeitismanifeR, that when two Mouths difeharge 
the fame quantity o f W aterm an equal velocity, it is neceRary' 
that the lets fwift Mouth be fo much.bigger than the more fwift; 
as the more fwift exceedcth in velocity the lefs fwiA; as fof 
example.

In cafe two Rivers fhould carry equal quantity o f water irt 
equal times, but that one o f them fhould be four times more 
fwift than the other, the more Row fhould o f neceRIty be four 
times more large. And becaufe the fame River in any part 
thereof alwaiesdifehargeth the fame quantity o f Water in equal 
times (aLs is demonRrated in the RrR Propofltion of the RfA 

- Book
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Book^ofthemeafure of Running W ate rs ;)  but yet doth nottheDemoaHraci- 
run thorowout with the fame velocity : Hence it is, that the vul- °"s following, ait 
gar meafuresofthefaid River,in divers parts o f its Chane!, are 
alwaies divers ; infomuch, that if a River pafling through its châ - 
net had fuch velocity, that it ran t oo Braces in the h* of au hour* 
and afterwards the fa id River fhould be reduced to fo much tardi, 
ty of motion, as that in the fame time it fhould not run more than 
one Brace, it would be neccdary that that fame River fhould be
come too. times bigger in that p.ace where it was retarded; t 
mean, 100. times bigger than it was in the place where it was 
fwifter. And let it be kept well in mind, that this point rightly 
underRood, will clear the undemanding to dilcover very many 
accidents worthy to  be known. But for this time ietic iufHce  ̂
that we have one!y declared that which makes for our purpofc, 
referring apprehensive and Rudioug Wits to the perufal of my 
aforenamed Treatife  ̂ for therein he (hall Rnde protit and delight 
both together.

Now applying all to our principal intent, 1 fay, That by^vhat 
hath been declared it is manifeA, that if the BrW?; were ĵ.o/ Bra
ces broad,and high, in fome one part o f its Chanel,that aftet-
wafdsthe fame Water o f  the Bre/A falling in to n e  Lalte, anfd^af- 
Bng thorow the fame to the Sea, it fhould lofe*tomuch o f ^ V e 
locity , that it fhould run but one Brace, in the time wherein 
whilR it was in its Chanel at the n c e  afbrefaid, itran loo.'Brd- 
ces. It would be absolutely neceffary, that increafing in mea- 
fure,it fhould become an hundred times ^thicker; and therefore "Deeper, 
i f  we fhould fuppofe that the Lake were ^0000. , the

that already hath bd^nfirppofed in les Chanel Ado. Bbades, 
beirlg brought into tlid'Lake, fhould be 100. times i'oo.Brates; 

^thatisjfhilloe toooo.Bra'cesin thi&nefs, and confequehtly (hall 
^be tn height half a Brace S 'thirt. is, 4 ?̂  d f a BraKe, and noti.. o f a 
% ^ce,a^was concluded in the A^tAnent.  ̂ ^

^  ̂Now ode may fee ipto'wh^ra grofls errour ofpp. in 100. one 
mhy fall thrpugh the hot ^dll und&Aanding th^ true quantity 
bfRunning W ater, whfch being well uhd&ftook, doth o^en a 
dide&way fdpur)udgiifglriAhtin^^his moR^dnflder^bl^aRair.

^ '^A n d therefore admichhg mat'^vidli.hltM bb^fi demonR^ted,
^If^y, that*I,would (if  ttdid concern hie) g^afl^bhcline tocon- 
fiilt upon the returning o f t ^ ^ ^ a ^ h i r l  i&o' fhb Lake : T o r  it 
being moR evident, that the B /^ n h  Hie* dl?A$l ofi&  mou^h, is 
much fwifter than the Bre being brought into the L ak e , it wilf 
certainly follow thereupon ,that the thicknefs of the Water o f  
Bre/;; in the Lake, fhall be fo much greater than tnat of Bre^t i n 
Bre^t, by how much the B r ^ in B r ^ t  is fwifter than thh B re ^  
in the Lake.

^  y. FrUf^
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i  . From which operation doth follow in the fuR place, that 

Ithc Lake being dlled and increafed by tbdc Waters , dial! be 
more Navigable, and padble, than at prcient we fee it to be.

5 . By the current o f thefe Waters, the Chanels will be icour- 
ied, and wi!l be kept clean from time to time.

3. There will not appear at the times of low-waters io many 
Shelves, and fuch heaps, o f Mud, as do now appear.

4. The Ayr will become more wholcfom, for that it (hall not 
be foinfeAed by putrid vapours exhaled by the Sun, fo long as 
the Miery Ouze (hall be covered by the Waters.

3. LaRly, in the current o f thefe "advantagious Waters,,which 
muRidue out ofthe Lake into the $ea,befdes thole of the Tyde, 
the Port$ will be kept fcoured, and clear : And this is as much as 
Khali offer for the prefent, touching this weighty buidnefs  ̂ al- 
waies fubmitting my felf to founder judgements.

M E N S U R A T t O f !  ^  2-.

O f the above-laid Writing 1 prefented a Copy at at a
full Colledge, in which I read it all, and it was hearkned to with 
very great attention ; and at laR !  prefented it to the Duke, and 
left fome Copies thereof with fundry Senators', and went my way, 
promidng w ithal intenfenelstoapplymy pains with reiterated 
Rudies in the publick lervice; and if any other things fhould come 
into my minde, I promiled to declare them fincerely, and lb took 
leave ofHyy and that Noble Council. When I was
returned to Rome, this budnefs night and day continually run
ning in my mind, lhapnedto thipk o f another admirable and 
moR important conceit, which with eRe&ual rcafbns, condrmed 
by cxaR operations, I with the Divine adiRance , made clear and 
manifcR ; and though the thing at drR fight feemed to me a moR 
extravagant Paradox, yetnotwithRanding, having (atisdedmy 
felf o f  the whole budnefs, 1 fent it in writing to the moR llluRri- 
ous and moR Noble B ^ /b ^ ^ j ;w h o  after he had
well conddered my Paper, carried it to the Council $ and after 
that thofe Lords had for many months maturely confidercd 
thereon, they in the end refolved to fufpend the execution o f the 
diverfion which they had before confulted to make of the River 
M e, andoffourother Rivers, which alio fall into the L ak e ; a 
thing by me blamed in this fecond Paper, as moR prejudicial, 
and harmful. The writing fpake as fblloweth.



L ^ .2 .

C O N S I D E R A T I O N  S
Concerning the

L AKE
o  F

V E N I C E
C O N S I D E R A T I O N  1 1.

F the dilcourRng well about the truth o f 
things, MoR Serene Prince, were as the 
carrying of Burdens, in which we fee 
that an hundred Hories carry a greater 
weight than one Horfe onely ; it would 
leem that one might make more a c c o u n t  

of the opinion o f many men, than o f 
one atone; But because thatdifcourfmg 
more relembleth running, than carrying 

Burdens, in which we iee that one Barb atone runneth faRcr 
than an hundred heavy-heefd Jades; therefore I have evermore 
efteemed one Conctufion welt managed, and weH confidered by 
one underRanding man, although atone, than the conimon and 
Vutgaropinions; efpeciatty, when they concern abRruce and 
arduous points: Nay inluch cafes the opinions moulded and 
framed by the moR ignorant and Rupid Vutgar, have been ever 
fufpe&cd by me asfalfe, for that it would be a great wonder if  
in difHcult matters a common Capacity (hould hit upon that 
which is handlom, good, and true. Hence I have, and do hold 
in very great veneration the fummc o f the Government o f the 
moR Serene, and eternal Rep.ublick o f which although,,
as being in nature a Common-wealth, it ought to be governed by 
the greater part; yet neverthetefs, in arduous affairs, it is,a!waies 
dire&ed by the Grave Judgement o f few,and not fudged bHhd%
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by the f R o u e .  Tis true, that he that propounded Pro
portions &r above the reach o f common capacity, runneth a 
great hazard of being very often condemned without further Pro- 
cefs, or knowledge of the Caufc^ but yet for all that, the truth 
is not to be deferted in moA weighty affairs, but ought rather to 
be explained in due place and time with all poOiblc perspicuity ; 
that fo being we{I underAood, and coniidered, it may come after
wards for the Cppimon good to be embraced.

Thiswhichlfjpeak in general, hath often been my fortune in 
very many particulars, notonely when I have kept within the 
bounds of mecr (peculation, but alfo when I have chanced to de
scend to Pra&ice, and to Operations: and yourHighnefs know- 
cth very well what befel me the laA Summer 1 . when in obe
dience to your Soveraign Command,! did in full Colledge repre
sent my thoughts touching the Aate o f the Lake of %77/f e ; for 
there not being fuch wanting, who without io much as vouch
safing to underAand me, but having oncly had an inkling , and 
bad apprehenfion o f my opinion, fell furioufly upon me, and by 
violent means both with the Pen and Prefs, full of Gall, did abufc 
m einrew ardof thc .readinefs th at! had exprcA to obey and 
ferve them : Butt was above meafure encouraged and plea Ad, to 
fee that thofe few who vouchsafed to hear me, were all either 
thorowly perfwaded that my opinion was well grounded , or at 
IcaA fufpended their prudent verdiR to more mature deliberati
on. And though at the ArA bout I chanced topropofe a thing 
that was totally contrary to the mo A received and antiquated 
opinion^ and to the refolutions and confutations taken above an 
hundred years a g o : Moved by thefe things, and to fatisAe a!A  
to theprom ifethatf had made o f tendering unto them what 
fhould farther offer it felf unto me touching the fame buAnefs; I 
have refolved to prefent to the Throne o f your Highnefs, another 
ConAderation o f no lefs importance, which perhaps at ArA Aght 
will appear a Rranger Paradox, but yet brought to the TcA and 
Touch-Aone o f bkperience, it (hall prove moA clear and evident. 
I f  it fhall be accounted of  ̂ fo that it Aicceedeth to the bene At o f 
yourHighnefs, I fhall have obtained my dcAre and intent: And 
if  not;, I fhall have fatisAed my fe lf, and fhall not have been 
wanting to the pbligation o f your moA faithful Servant, and na
tive fub)e&.

That which I propounded in the Mouths pais, touching the 
inoAlmportant buAnefs o f the Lake, though it did onely expref
ly concern the point o f the diverAon of the Mouth o f the Lake, 
already made and put in execution ; yet it may be underAood 
andapplyedalfbtothe diverAon under debate, to be made o f 
the oRwr Rve Rfyers, and o f the in particular.

Now
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How touching this, 1 had the fortune to oAer ap admirable 
accident that We meet with when we come to the effe&, which 
1 venly believe will be an utter ruine to the Lake ot Pe- 
F//ce. . . . *

I (ay therefore, that by diverting the(e five Rivers, that re- 
Alain, although their water that they difehargefor the pre(ent in
to the Lake is not al! taken together ? parts o f what the 
alone did carry, yet neverthelcAc the abatement o f the water o f 
the Lake which HiallenAie upon this laAdiverAop o f four parts,; 
which was the whole water, (hah prove double tb that which hath 
happened by the diverAon o f Br?#; onely, although that the 
Bren; alone carried Avc parts o f that water, o f which the Rivers 
that are to be diverted carry four : A wonder really great^ and 
altogether unlikely ; for the reducing all this Proportion to be 
under Aood, is as if we fhould (ay, that there being given us 
three Rivers, o f which the ArA dKchargeth five parts, the fecond 
three? and the third one, and that from the diverAon of the 
ArA, there did follow fuch a certain abatement or fa l l ; from 
thd taking away o f the (eco-nd there ought to follow alfo (o 
much more abatement ; And laAly, from the withdrawing of 
the third the water ought to fall (o much more,which !s wholly 
impoAible And yet it is moA certain, and beAdes the demon- 
Aration that perfwades me to it, which !  fhall explain in due 
time, I can fee before your eyes fuch an experiment as is not to 
be denied by any one, although obAinate: and I will make it 
plainly (eenand felt, that by taking away only fburpartsof the 

. hve, which AiaH have been taken awiy, the abatement proveth 
double to the abatement eniuing upon the diverting ArA o f  the 
five onely  ̂ which thing being true, asmoA certainly . it is, it 
will give us to underAandhow pernicious this diverAon o f Rve 
Rivers is like to prove, if it .(hall be put }n executipn.

By this little that 1 have hinted , and the much that f  could 
(ay, let your HighneAe gather with what circum(peRion this bur 
AneAe ought to* be managed, and with how great skill he,orughf , 
to be furnifh&d who would behave himfelf well in thefe diAicult 
aAairs. .. , . ,
, I have.not at this time,explained the demonAration, Ror havp 

i (o much as propounded die way to.make the Experiment , that 
f am able to make in conArmation of what I have (aid, that fp 
by (bme one or others mif-apprehending the DemonAration, 
and, maiming the Experiment,! the truth may not happen to Aiin? 
with IcAc clarity than it doth, when all miAs o f difHcplty are re
moved: and if fo be, no account Aipuld be made .of the Reafbns 
by me alledged, and that men AipRld (hut the^r eyes againA the 
Experiments that without coA or charge may be made, t  do dc-
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clare and proteA that there Shall follow very great dammages 
to the Fields o f the main Land^ and extraordinary fummes 
fhall be expended to no purpoSe. The Lake undoubtedly will 
become almoA dry, and will prove impaSAble for Navigation, 
with a manifeR danger of corrupting the Air ; And in the laA 
place therd wilt unavoidably enfuc the choaking and Aoppage o f 
the Ports o f e.

Upon the soth. o f D ^ent^r, 16 4 : .  I imparted this my Second 
ConAderation to the moA Excellent J/g/^rc prefen-
ting him with a (^opy thereof amongA other Writings, which !  
have thought good to infert, although they Seem not to belong 
dire&ly to our buAneffe of the Lake.

7^ (%%%? MENS URAT! ON L & l .

The way to examine the MuD and SAND 
that etitereth and remaineth in the 

LAKE of F E P W E . .

7*<y ^  Ex̂ &/̂
S i c N o R E  G I O .  B A S A D O N N A .

r* H ^W o Very considerable Ob;eRions have been made a-
H gainA my opinion concerning the Lake o f %n/ff ; One 

wasthat^ o f  which I have Spoken at large in my ArA 
^hCaeration^ namely, that the Brenty having been taken out of 
th^ Lakc^ tanndf hav f̂ been the occaAon o f the notable fall o f 
the Water§.in the L ak e ,a s ! pretend, and consequently, that 
the Rirning Br^nt into the Lake would be no considerable reme
dy, in regard that the water of Brent, and the great expansion 
b f  the Lake over which the water o f Brent is to diffuSe and 
Spread being considered, it is found that the rife proveth in- 
fenfible.

The fecond Ob)eRioti was, that the Brent is very muddy, and 
therefore if it Should fall m u d d y into the Lake, the Sand would 
Ank and 'All up the Same.

Touching the ArA Query, enough hath been Said in my ArA 
C ^n^d^tion , where !  have plainly discovered the ddceiptof the 
ArgifmJnt,t ghewn its fallacy 5 !t remaineth now to examine

the
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the (ccond : to which in the iirA place I (ay, that one o f the RrA 
things that (propofcdinthisaAairwas, thatl held it impodiblc 
to do any aR, though never lo benefeial, that was not alio ac
companied by fome inconvenience and milchief; and therefore 
w caretoconM erw cll the proht, and the lode and prejudice; 
and they both being weighed, we (hall be able to choole the lef- 
ler evil: Secondly, i admit it to be moR true, that Bren; is at fome 
times muddy, but it is a!fo true, that for the greater part o f  the 
year it is not muddy. Thirdly, I do not lee nor underAand 
what Arength this objeRion hath, being taken A) at large, and in 
general; and methinks that it is not enough to (ay, that the 
Brent runneth muddy, and to adert that it depofeth its Muddi- 
nede in the Lake, but we ought rhoreover to proceed to particu
lars, and (hew how much this Mud is, and in what time this 
choaking up o f the Porrs may be eAeRed. For the Rea(ons are 
but too apparent and particular, that conclude the mine o f the 
Lake, and that in a very (hort time, (for mention is made o f 
dayes) the Waters diverdon being m ade, and moreover we 
have the circtimRance o f 3n Experiment, the Aate o f things be
ing oblerved to have grown worle fince the (aid diversion. And 
f have demonArated, that in cafe the Diverdon o f the and 
the other Rivers (hould be put in execution, the Lake would in a 
few dayes become almoA dry ; and the Ports would be !oA,with 
other milchievous conferences. But on the other (ide, a l
though that we did grant the choaking o f them, we may very 
probably fay, that it will not happen, fave onely in the (uccedion 
o f many and many Centuries of years. Nor can I think ir pru^ 
dent couniel to cake a relolution and imbrace a Dedgne now, to 
obtain a benefit very uncertain, and more than that, which only 
(hall concern thole who arc to come very many Ages after us, 
and thereby bring a ect tain inconvenience upon our (elves, and 
upon our children that are now alive and prefent.

Let it be alledged therefore, (although ( hold it fade) that by 
the diverdons o f the Rivers the Lake may be kept in good con
dition for Icveral years to come.

But ( fay confidently, and hope to demonArate i t ; That the 
Diverdons will bring the Lake, even in our dayes, to be almoA 
dry, andatlcaA will leave (o little water in it, that it (hall cea(e 
to be Navigable, and the Ports (hall moR infallibly be choaked 
up. I will therefore la y  upon experience, in anfwer to this Ob- 
)eRion, that it is very ncCedary drA well to didxmrfe, and ratio
nally to particularize and ascertain the beR that may be this 
point o f the quantity o f this (inking Mud or Sand.

Now t (ear I (hall make my (elf ridiculous to thofe, who mea* 
(uring the things o f Nature with the (hallowncAe o f  t^eir bra^s

do

2,. O ^ R u N ^ J l ^ G  W A T E R S .



7 3

do think that it is ab(olute!y impoAible to make this enquiry, and 
wilt (ay unto me, ^  p^/wp

? Yet nevertheless 1 will propound a way whereby, 
atleaA in grois, one may And out the iamc.

Take a VcAel o f Cylindrical Figure, holding two barrels of 
water, or thereabouts ; and then All it with the Water o f 
at its Mouth or Fall into the Lake ; but in the Lake at the time 
that the Bwzf runneth muddy, and after it hath begun to run 
muddy for eight or ten hours, 'to give the mud time to go as far 
as S. Mr#/#, to iAue into the Sea ; and at the lame time take 
another VcAel, like, and equal to the ArA, and AH it with the wa* 
ter of the Lake towards S. N/cp/p, (but take notice that this ope. 
ration ought to be made at th& time when the waters go out, 
and when the Sea is calm) and then, when the waters (halt have 
fetled in the aforefaid VeCels, take out the clear water, and con- 
Ader the quantity o f Sand that remains behind, and let it be (cE 
down, or kept in mind ; And 1 am eaAly induced to think, thaE 
that (hall be a greater quantity o f Sand which Aiall be left in the 
ArAVeAel, than that left in the (econd VeAel. . Afterwards 
when the Brc#; (hall come to be clear,let both the operations be 
repeated, and obferve the quantity o f Sand in the aforefaid Vcf* 
fels ^fbrifthe Sand in the ArA VeAel (hould be m oA, it would 
be a Agn, that in the revolution o f a year the Bren; would deppfe 
Sand in the Lake : And in this manner one may calculate to a 
fmall matter what proportion the Sand that entreth into the Lake, 
hath to that which remains : And by that proportion one may 
judge how expedient it (hall be for publick beneAt. And if at 
fevcral times o f the year you carefully repeat the (ame operate 
ons, or rather obfeivations, you would come to a more exaQ 
knowledge in this buAneA : And it would be good to make the 
(aid operations at tho(e times, when the Lake is diAurbed by 
Arong high Winds, and made muddy by its own Mud, railed by 
the commotion o f the Waters^

This notion would give us great light, if the fame obfervatiops 
(hould be made towards the Mouth o f L/p, atiuch time as the 
waters Aow and ebb, in calm (ea(ons; for (o one (hould pome to 
know whether the waters o f the Lake are more thick at the going 
out, than at the entrance. I have propounded the foregoing' 
way o f mcaAiring Sands and Mud, to (hew that we are not (o 
generally, and inconAderately to pronounce any (enteneg, but 
proceed to AriAer inquiries, and then deliberate what (hall be 
moA expedient to be done. Others may propoA more exqui* 
Ate examinations, but this (hall Arve me for the preAnt.

I will add onely,that if any one had greater curioAty (it would 
^epr^Atahl^ to have it) minveAigatingmoreexa^ly the quan

tity
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thy of the Water that cntcrcth into the Lake, by the means that 
i have fhewen in the beginning o f this Book; When he (haU 
have found the proportion o f the quantity of water to the quan
tity o f Sand or Mud, he (hall come to know how much Sand thp 
Br?#; fhall ieave in the Lake in the (pace o f a year. But to 
perform thefe things, there are required perfons o f di(cretion,and 
Rde!ity,and that are imployed by publick Order ; for there 
would thence refult eminent beneRt and proRt.

Here L  E T  T  E R S

( y  R  U M N I M G W  A T E R

T o the Reverend Father, ^
S..  G l U S E P  PE.

#  N execution of the command that you laid upon me in jyour 
!  former Letters, by order from the moA Serene , my Lord, 

f  rince L e ^ p ^   ̂ that I fhould (peak my judgement concern
ing the difimboguement o f the River called Fimae , whe
ther it ought to be let into the Sea, or intogfrf^MP  ̂ !  fay, that 
I chanced 18. years Rnce to be prefent, when the faid Mouth was 
Opened into the Sea, and that of R opt; which work was
done to remedy the great Innundation that was made in all that 
Country, and Plain o f?/^?, that lyeth between the River <4 r%<7, 
and the Mountains o f 5 . G*;Ji4M0, and the River  ̂ which
Plain continued long under water, infomuch that not onely in the 
Winter, but alfo for a great part p f the Summer , thofe Reids 
were overflowed ; and when thait the Mouth o f  Finn*? wprto was 
ede&ually opened into the Sea,the place was prefently Reed fropi 
the waters, and drained, to the great fatisfa&ion o f the Owners 
p f thole Grounds. And here f yudge it worth your notice, that 
for,the generality o f thofe that poRcfs eRates in thofe parts,they 
deemed that the Mouth of Fin#;? Tajrfp might Rand open to the 
Sea% and thofe who would have it open into Ffrfhn?, are perfpns 
that have no other concernment there, fave the hopes o f gaining 
hy having the difpoie of Commiflions, and the like, &c,

But for the more plain underAanding of that which is to be 
faid, it muR be known, That the resolution o f opening the Rid 
Mouth into gerfhio, was taken in the time o f the Great p u k e  
Ffns^/MM^theRrR, upon the fame motives that are at this time 
again proposed, as your Letters tell me, Since that, it manijfeR- 
ly appearing, that F/MM?<? had, and^ath its Mopth open to 
the Sea, the Plain hathbecn kept dry ; andit bein^alfb truc,tha^
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the fury o f the South, and South-Weft-Winds, earned fuch 
abundance o f (and into the Mouth, or Out-let o f F/HWt? wprrp, 
that it wholly Ropt it up : efpeciallywhen the waters on F//4 
Rde were low and (hallow, And they think, that turning the 
Lake o f into 5 frfh/p, and the 5 erc/MP maintaining
continually its own Mouth with the force of its waters open to the 
Sea, and consequently alfo F/M#?e wprrp,they wou!d have had the 
Out-let clear and open; and in this manner they think, that the 
Plain of f //!% would have been freed from the waters. The bu- 
RnefspaRethfor current, at 6 rR fight; but experience proveth 
the contrary, and Reafon conhrmeth the fame : For the height 
o f the water ofthofe Plains, was regulated by the height o f the 
waters in the Mouth of F/MMie wprfp ; that is, The waters at the 
Mouth being high, the waters alfo do rife in the fields ;and when 
the waters at the Mouth are low, the waters o f the fields do like- 
wife abate: Nor is it enough to fay, That the Outdetor Vent 
ofF/H#;f;?;pr/piscontinual,butit m uRbevery low : Now if  
F/M%e#/py;p did determine in*S*frfh/p, it is manifeA that it 
would determine high; for Se rfh/p terminating in the Sea , when 
ever it more and more aboundeth with water, and rifeth, it is ne- 
cedary that alfo F/MMff wprfp hath its level higher, and confe** 
quently (hall keep the waters in the Plains higher. N ay , it hath 
happened Sometimes (and I (peak it upon my own fight) that 
F/M%;e7%prfp hath revcrfeditscourfe upwards towards 
which cafe will ever happen, whenfoever the F//l<*% waters chance, 
to be lower than the level o f thofe of Scrch/p; for in that Cafe 
the waters of^w h/p return back upon the Plains thorowFr%%f% 
piprtp in fuch fort, that the Muddineges, and the have
been obferved to be carried by this return as farr as the W alls o f 
f  i /b ; and then before fuch time as fo great waters can be af- 
Rvaged, which come in with great fury, and go out by little and 
little, there do pafs very many days, and monerhs  ̂ nay (bme* 
times one being never abte to find the waters o f 
When at the (halloweR, fo low as the Sea in level; (which is * the 
loweR place of the waters) it thence doth follow, that the Wa
ters o f F/Hi%f %wfp (hould never at any time o f the year, fo M g  
as they determine in Ser/h/p, be fo low,as they come to be when 
the fame F/M7#f 77fprrp determineth in the Sea. Tis true indeed^ 
that the Mouth of F/M#M 7/fprtP,opened into the Sea, is fub)eR te 
the inconvenience o f being Ropt up by the force o f Winds : But 
in this cafe,it is neceffary to take fomc pains in opening i t ; which 
may eafilybedone, by cutting that Sand a little which Aayeth 
In the Mouth, after that the Wind is laid; and it is enough if yeti 
"^ke a*Trench little more than two Palms in breadth; for the 
water beginning to run into it, it will ip a few hours carry
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that Sand away with it, and there will enfue a deep and broad 
Trench that wiH drain away aH the water o f the Plains in very lit
tle time. And I have found by praRicc, that there having been 
a great quantity of Sand driven back, by the fury o f the South- 
WeR-Wind, into the Mouth of Fin#;? ;%pr;p, 1  having caufed the 
little gutter to be made in the Morning, lomewhat before ^Joon, 
a Mouth hath been opened of q.o. Braces wide, and notably deep, 
inlomuch that the water, which before had incommoded all the 
Champian fan away in lefs than three dayes, and left the Coun
try free and dry , to the admiration of all men. There was pre- 
fent upon the p!ace, at this bulinefs , dh the fame day tha.t I 
opened the Mouth, the moR Serene great Duke, the moR Serene 
Arch-Dutchels Mother, ail the CommiHIoners o f Sewers, with 
many other Perfons and Pealants o f thofe parts; and they all law 
very well,that it was never poGible that a little Bark o f eight 
O ars, which was come from Lfgpr# to wait upon the great 
Duke, Ihould ever be able to maRcr the Current, and to make 
up into MMrt# ; and his Highnels, who came with an intent
to caule the laid Mouth towards the Sea to be Ropt  ̂ and that 
into Scrfh/t? to be opened, changed his judgement, giving brder 
that it Ihould be left open towards the Sea, as it was done. Andt 
i f  at this day it (hall return into Sfrchip, I am very certain ^hat it 
will be ncccRary to open it again into the Sea. And there was 
alio charge and order given to a pcrlon appointed for the par- 
pole, that he ihould take care to open the laid Mouth , as hath 
been laid upon occalion. And thus things have fucceeded very 
well unto this very time. But from the middle o f  until
thisfhRofFf^rMitry, there having continued high South, and
South-WcR-Winds, with frequent and abundant Rains; it is no 
wonder that fbmc innundation. hath happened ; but yet I wili 
affirm, that greater milchiefs would have followed, i f  the Mouth 
had been opened into Sfrrh/p. This which I have hitherto faid, 
is very clear and intelligible to all fuch as have but* competent in- 
Rghr, and indifferent skill in thefe affairs. But that which I am 
now about to propole farther, will, I am very certain, be under* 
Rood by your lelf, but it will feem Rrange and unlikely to many 
others. The point is, that I lay , That by railing the level o f 
Fin#;* %?pr?p, one half Brace, onely at its Mouth? f i t  will peni- 
penitrate into Sf rchip farther than it would into the Sea) it fhall 
caule the waters to rile three , or perhaps more Braces upon the 
fields towards and Rill more by degrees as they lhall recede 
farther Rom the Sca-Hdc  ̂and Rrns there will follow very great 
Innundations, and conliderable milchiefs. And to know that 
this is true, you arc to take notice o f an accident, which !  give 
warning of in my dilcourle o f the Mealure o f  Running Waters ^
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l\here alfo i give the reafon thereof "C(7r(;//. i^ . The ac- 
cidentis this, That there coming a L aid -F tocd , for example^ 
into which maketh it to rife above its oidinary Mouth
w thin f  i/^,or a little above or betow the City fix or feven Bra
ces $ this fame height bccomcthalwaics lefler and teflcr, the more 
we approach towards the Sea-fidc ; infomuch, that near to the 
Sea the (aid River (hall be raifed hard]y half a Brace : Whence 
itfollowethofneceRaryconfequcnce, that fhouldl again be at 
theSea-fide, and knowing nothing o f what hapneth, fhould fee 
the River raifed by the accefhon o f a Land-flood, one third 
o f a Brace ; I could cqpainly infer, that the fame River was faifed 
in f  z/^ thofe fame fix or feven Braces. And that which f fay of 

is true o f all Rivers that fall into the Sea. Which thing 
being true, it is neceflary to make great account of every final! 
rifing, that F^Mxveworfo maketh towards the $ea-fideby fal
ling into Scrrhjc. For although the rifing o f by
being to difgorge its Waters into Sfrrh^, towards the Sea , were 
.oncly a quarter o f a Brace ; we might very well be furc, that farr 
from! the Sea, about F /j^ , and upon thofe fields the rife (hall be 
much greater, and (hall become two or three Braces: And be
cause the Countrey lycth low, that fame life will caufe a conti
nual Innundation o f the Plains, like as it did before  ̂ I caufed the 
Mouth to be opened into the Sea. And therefore I conclude 
that the Mouth of F^n#?e ought by no means to be opened
into Serf%M#. but ought to be continued into the Sea , ufing all 
diligence to keep it open after the manner aforefaid, (o foon as 
ever the Wind fhall be laid. And if  they (hall do otherwife,  ̂
confidently affirm, that there will daily follow greater damages; 
not onely in the Plains, but alfo in the whofcfbmnefs o f the 
Air ; as hath been feen in times paR. And again, It ought with 
all caretobe procured, that no waters do by any means run or 
fall from the Trench of into the Plain o f f//^ , forthefe
W aters being to difeharge into F^Mwe , they maintain it 
much higher than is imagined, according to that which t have de- 
monRratedinmyconfiderationupon the Rate o f the Lake o f 

I have faid but little, but 1 fpeak to you, who under- 
Randeth much, and I fubmit all to the moA refined judgment o f 
our moA Serene Prince LecpoM, whofe hands I befeech you in all 
humility to kifs in my name, and implore the continuance of his 
Princely favour to me s and fb defiring your prayers to God for 
me ; I take my leave.

Tour wo/1 Sewn#?,
t. Feb^

D . BENEDETTO CASTECLr,
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The answer to a Letter written by B A R -  

T O  L O T T i, jtouching the 
diihcultyes obierved.

Letter ^
H^jd.

A Nd 6rR t fay, Whereas I fuppofethat the level of the Ser-̂  
is higher than that o f ; this is moAtrue,

atfuch time as the waters o f  Ft%M*f are difcharged in
to the Sea$ but I did never fay that things could never be brought 
to that pafs, Is that the level o f Ft%;%6 ;%<7rfo fhould be higher than 

: and fo I grant that it will follow,that the waters of 
7%prt<7 lhaH go into Strehr^, and its very pofhble, that the 

Drain o f F/MPte into Sfrc%M<? may be continuate ; and I far
ther grant, that its poffible, that the doth never difgorge
thorow F/;b;?f towards FF/ly; Nay, I will yet farther grant
that it might have happened; that FrKMte Mwyfo might have had 
fuchafaHintoSfrfhh?, as would have fuEced to have turned 
Mills : But then 1 add withal!, that the Plains o f Pt/it, and the 
City it felf muA be a meer Lake.

a. S/gppre B^rio/oitt faith confidently, that when the Sea fwel- 
lethby.the$onth-WeA, or other Winds, the level o f  Scrfhtpin 
the place marked A in the Platt, diltant about aoo. Braces,rifeth 
very little r But that F/Mw^w^rt^ in D , and in E , many miles 
more up into Land rifeth very much, and that certain Fifhermen 
confirm this, and fhew him the Hgnes o f the rifing o f  the Water.
!  grant it to be very true, and I have feen it with my own eyes: 
But this cometh to pafs, when the Mouth of P*M7%c 7%orfo is Ropt 
up by the Sea ; as I (hall fhew by and by. And this rifing near 
the Sea-fide, isofnoconfiderable prejudice to the fields. And 
this is as much as f find to be true in the aflertion of S*g##rf P<*r- 

, (  without his conhrming it by any other proof; as indeed 
it needs none) That the level o f Ft%7%e %wf(? rifeth in E, and ma
ny miles farther upwards it rifeth much; nor did t ever affirm the 
contrary.

3. Concerning the difficulty o f opening the Mouth o f Ftm#* 
wr;<?intotheSea, that which faith is moR certain ;
namely, That at the entrance upon the opening o f the Mouth, it 
is neceffary to make a deep Trench: But 1 fay, that at that time 
it is difficult to open it, unlefs upon great occafion& y for that the 

* Mm mm 3? ^ drpculty



84

difficulty proceedethfrom the waters o f Ff;;#?? being low, 
and the fields drained.

As to the particular o f  the Caufes that you tel! me men 
preis fo much unto the moA Sfrene D ;f^ , and to the
Prince? I have not much to (ay, becaufe it is not my profedion; 
nor have I conddcred o f the fame : Yet I believe, that when the 
Prince and his Highnede fee the benefit o f his People and Sub- 
ye&s in one (cate o f the Ballance, and the accomodation o f 
Huntfmen inf the other, his Highnede will incline to the profit 
o f his (ubje&s; fuch have f alwayes (bund his Clemency and 
Noblencdc o f minde. * But if  I were to put in my vote upon 
this budnede, 1 would fay, that the points o f Spears, and the 
mouths of Guns, the yelping o f Dogs, the wilynede of H untf
men, who run thorow and narrowly (earch all thofe Woods? 
Thickets and Heathcs, are the true dedroyers o f Bucks and 
Boares, and not a little Salt-water, which fetleth at lad in fome 
low places? and (preadeth not very far. Yet nbverthelede,! will 
not enter upon any fuch point, but confine my (elf lolely to the 
budnede before me.

g. That Experiment o f joyning together the water o f 
MMrto, and that o f Sercldp by a little trench to fee what advan
tage the Level E  hath upon the Level I, doth not give me full 
fatisfa&ion, taken (o particularly, for it may come to pade,that 
(ometimes E may be higher, and (bmetimes A lower, and I do 
not quetuon but that when Serf%dc is low, and Fzn#*e full
o f Water, the level o f Jennie worti? will be higher than that o f 
Serein?. But being full, and F%M%?? 7Morf(?fcant o f W a
ter, the contrary will follow, if  the Mouth (hall be opened to 
the Sea. And here it fhould feem to me, that it ought to be 
conddered, that there is as much advantage from E  to the Sea 
through the little Tfench opened anew into Sf*Y%Mo, as from E  to 
the Sea by the Mouth o f f  warn?. But the difficulty (which 
is that we areto regard in our cafe) is, that thecourfe o f the 
W aters thorow the Trench is three times longer than the courfe 
o f the Mouth o f F7%#%? iKorfp, as appeareth by the Draught or 
Plat which you Ant me, which 1 know to be very exaRly drawn, 
for that the dtuation o f thofe places are frefh in my memory. 
Here I muA give notice; that the waters o f determi
ning thorow the Trench in Sfrr%?7<? (the waters o f which 
%%<7rfp are,for certain, never fo low as the Sea) their pendency or 
declivity (hall, for two caufes, be lede than the pendency of thofe 
waters through the Mouth towards the Sea, that is, becaufe o f 
the length o f the line through the Trench, and becaufe o f the 
height of their entrance into S f a  thing which is o f very 
great im p o rts  C h a rg in g  the waters which come fuddenly, as
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he (hail plainly fee, who fhall have underAood my Book c f  the 
Meafure of Running Waters And this was the Reafbn why all 
the Countrey did grow dry upon the opening o f t he Mouth * into 
the Sea. And here I propofe to confideration that which the Pea- 
Rnts about relate, namely, That the Water in the Fields 
doth no confiderable harm by continuing there RveorRx, yea?or 
eight dayes. And thetefore the work o f  the Countrey is to o- 
pen'the Mouth'cffFyM^c wbr^, in (uc!imanner, that the W^rcr 
being come, they may have the Trench free and ready,when that 
the Water cometh it may have a free drain, and may not Ray 
there above eight or nine dayes, for then the overflowings be
come hurtful. It is to be defired alfb, that if  any Proportion is 
produced touching thefe affairs, it might be propounded the moA 
diAinRly that may be polHble, and not conRA in generals, espe
cially when the Difpute is o f  the riftRgs,of velocity, o f  tardity, 
o f much and little w ater; things that arc all to be fpeciRed by 
meafures.

6^ Your Letter faith, in the next place? that FlgTMrg Bdrfp- 
/jtticonfefleth, that i f  the Mouth o f  the might al-
wayes be kept open, it would be better to let it continue as it is : 
the which, that I may not yield to him in courteAe, I conieRe, 
for the keeping it Aopt on all Rdes would be a thing inoA per
nicious. But admitting o f his confeflion I again reply, that FR 

7#orf<? ought not to be let into <Serf%M0, but immediately in
to the Sea ; becaufe although fometimes the Mouth to Sea
wards be Rope up, yet for all that, the railing o f the Bank above 
the Plains (which is all the bufmeRe o f importance) fhali be ever 
leRer, if we make ufe o f the Mouth leading to the Sea, than u- 
Rng that o f Sfrc/MP.

y. I will not omit to mention a kinde o f fcruple that I  have 
concerning the poRtionofS/g77. that is, where he faith
that the two Mouths A and D  are equal to the like Mouths Into 
the Sea ; Now it feems to me, that the Mouth A o f FR*3%<? wpr;# 
into Sfrfhip is abfolutely within nor can it be made low
er, and is regulated by the height o f Serth/p: But the Mouth
o f Fix;#? *%orf0 terminates, and ought to be underAood to ter
minate in the Sea it felf, the loweA place. And this I believe 
was very well perceived by S/g. B^rfp/pffz, but I cannot tell why 
he paR it over without declaring i t : and we fee not that the 
Mouth D  fallcth far Rom the Sea, which Mouth ought to be let 
into the Sea it felf, and fo the advantage o f the Mouth into the 
Sea more dearly appeareth.

8. That which S/g. B^rfp^pffF addeth, that when it is high 
W aters, at fuch time as the Waters are out, and when Wi^ds 
choak up Ft;*#?? 77,?prfp; they not only retard it* but retu^ ^hc
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courfe of the Waters upwards very lcafurely, perfwadeth me 
more readily to believe that Sig. B^nc/ciii knoweth very we!!, 
that the Mouth o f Finmc merle !et into Scrc&ie is hurtful : for - 
by this he acknowledged that the Mouth towards the Sea doth 
in fuch fort drain the Countrey of the Waters, as that they be
come very low ; and therefore upon every little /mpet;*r the wa
ters turn their courfe : And from the motions; being exceeding 
flow , is inferred, that the abundance o f Sea-water that com- 
eth into Finnic merle, is fo much as is believed, and as Sig. B%r- 
le/eiii afHrmcth.

p. After that Sig. B^rie/elii hath faid what he promifeth a- 
bovc, namely, that when the Windes blowing Rrongly do Rop 
up F/nmc merle, and not onely retard but turn the courfe up
wards, the time being Rainy, and the Mouth of Finme #;#!-! e (hut 
up, the Waves o f the Sea paffe over the Bank o f Finnic merle; at 
that time, faith Sig/iercBjrle/elli, theChampain (hall know the 
benefit o f Finnic merle difehargedinto Scrc^ie, and the mouth A 
(hall Rand alwayes open ; and Finnic merle may alwayes con- 
Rantly run out, as alfo the Rains and Rain-waters, although the 
hurtful TempeR fhould laR many dayes, &c. And !  reply, that 
all the Art conRRs in this ; for the benefit o f thofe Fields doth 
not depend on? or conGR in faying, that Finnic merle is alwayes 
open? and Finnic merle draineth continually; But all the buR- 
nefleof profit lyethand'conGReth in maintaining the Waters 
low in thofe Plaines, and thofe Ditches, which (hall never be ef- 
feRed whilR the/World Rands, if  you let Finnic merle into Scr- 
chie; but yet it may, by opening the mouth into the Sea: and 
fo much reafon and nature proveth, and (which importerh) Ex
perience conRrmeth.

r o. In the tenth place I come to conRder the anfwer that 
was made to another PropoGtion in the Letter which I writ to 
Father Frcncc/ce, which prudently o f it (elf alone might ferve 
to clear this whole buGnedc. I faid in my Letter, That great 
account is to be made o f every (mall riGng and ebbing o f the 
Waters neer to the Sea in Flume merle, for that thefe riGngs and 
fallings, although that they be (mail neer to the Sea-Gde, yet ne- 
verthelede, they operate and are accompanied by notable riGngs 
and fallings within Land, and far from the Sea-Gde, and I have 
declared by an example o f y%r#e, in which a Land-Good falling, 
that made it increafe above its ordinary height within F//ii Gx or 
feven Braces, that this height o f the fame Flood bccomcth Rill 
leder, the necrcr we approach to the Sea-coaRs. Nor (hall the 
faid River be faifed hardly half a Brace; whereupon it neceff- 
rily Mloweth, that if  f (hould return to the Sea-Rdp, and not 
knowing any o f that which happeneth at f  i/it, and feeing
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^he Rivdr raiied by a Land-Hood ha!fa Brace, I hiight con
fidently afbrm the faid River to be railed in F / / j  thofe fix or fe- 
ven Braces, &c. From inch like accidents1 conclude in the fame 
Letter, that it is nccef&ry to make great account o f every little 
rife that F//;wf fhall make towards the Sea. Now cometh 
Bjrfp/i?;?; (and perhaps becaufe I knew not how to exprefs my 
(c!f better, underRandcth not my Proportion) and fpeaketh that 
which indeed is true, but yet belldes our cafe : Nor have Fever 
faid the contrary ; and withall doth not apply it to his purpofe.
Nay 1 fay, that if he had well applyed it, this alone had been 3L- 
ble to have made him change his opinion- And becaufc he faith; 
that 1 faid, that it is true? when the abatement proceedeth from 
fomc caufc above, as namely by R ain , or opening o f Lakes;
But when the caufe is from below, that is, by iome Rop, as for 
inRance Ionic Fiihers Wears or Locks; or fome impediment re
mote from the Sea, although at the Level it fhall rife fome Braces 
where the impediment is, yet that riling fhall go upwards; and 
here he finifheth his Dilcourfe, and conctudeth not any thing 
more. T o which t fay firR, that 1 have a!fb faid the fame in the 
Propofition, namely, that a Flood coming (which maketh 
to rife in P//^ rx  or feven Braces (which I take to be a fuperiour 
caufe whether it be Rain or the opening of Lakes, as beR plea- 
feth in fuch a cafe i fay, and in no other (for towards
the Sea-coaRs it fhall not caufe a rifing o f full half a Brace ; and 
therefore feeing ar the Sea-fide to beraifed by a Flood,whe
ther of R^in, dr o f opening of Lakes half a Brace) it may be 
inferred, that at P//lt it fhallbe raifed thofe rx  or feven Braces ;
Which Variety, weii confidcrcd,exp!aincth ali this affair in favour 
o f my opinion : For the tiling rhat is made by the impediment 
placed below, of Fifhing Wcares and Locks, operateth at the be
ginning, raiilng the Waters that.are necr to the impediment ; 
and afterwards [efs and [els, as wc retire upwards from the im
pediment : provided yet that we (peak not o f a Flood that com*- 
methby accefUon, but onely of the ordinary Water impeded.
But thefe being a new accefHon, as in our cafe, then the Water 
Of the Flood, I fay, (hall make a greater rirng in the parts fuperr- 
our , far from the impediment; and thefe impediments (hall 
Come to be thofe that (hall overflow the Plains, as happened 
eighteen dr nineteen years ago, before'the opening o f Fin#?? 

into the Sea, The fame will certainly, follow, if F^;M?f 
be let into S e r f H e r e  !  could alledge a very pretty 

cafe that befell me in ^  necr to the Sea- .YbeCountre
fide, where! drained a Bog or Fen, o f the nature of the W a- or Province lyin^ 

ters o f P//it, and 1 fucccedcdin thecnterprize,the Waters in-theAr CityJ
Rte towards did Sĉ a abating only three Palm es/and ycttinthe '
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Fen they fell more than bfteen Palmes. But the bubpebb 
would be long? and noticeably to be declared, and 1am ccr= 
tain that 5?g. having conbdered this, would alter hi$
judgment, and withal! would know that remitting that impedi? 
ment anew, which 1 had left for Idle than three 1 almes towards 
the Sea, the Waters in the Fen would return with the brR Floods 
and Raines to the lame height as before, as. likewise F/%;%? wprt# 
will do if it (hall be let again into

Here I intreat your Honour to do me the favour to importune 
F . FnMHrc/eo in my behalf, that he would be pleaied to deelare 
my meaning in the aforefaid Letter to <S/g. for I hope
that if he will underRand this point, he will be no longer fo te? 
nacious in his opinion.

Next that thefe Lords in the CommKHon o f Sewers, with the 
Right Honourable the MarqueRe ofS . and yourHqnpur
do approve of my judgment, doth very much rejoyce me ; but 
becauie that I know that they doit not in debgn to complement 
me, but onely to ferve his Highnefs our Grand Duke, i  free}y 
profefs that I will pretend no farther obligations from them there
in,than I account my felf to owe to thole whole opinions arg 
contrary to mine, for that I know that they have the fame pnd? 
The definitive fentence o f this whole bubnefsis, that they give 
thefe Plains, thefe Draincs, and thefe Waters farre fetcht ap? 
pellations. r,

n .  As to the quantity o f the Water that F/nwe dif? 
chArgethinto the Sea, there are very great difputes about it,and 
I have been prefent at fome o f them. B ut let your Honour be
lieve me, that as this is not continual, but only during, a few 
dayes, fo it will never be o f any great prejudice to thefe Fields; 
and if your Lordlhip would be ascertained thereof, you may 
pleafe to go to Fi%;%? at about a mile's diRance from the 
Sea, in the time o f thele Rrong Windes, and obferve the pur? 
rent from thence upwards, for you lhal! Unde it extream flow? 
and consequently will know that the quantity o f the Water thajt 
is repuls'd is very fmall. And this feems to be contradioed by the 
rule o f Rifings proceeding from caufes below? which occ^bon ng 
conbderable alteration far Rom the Sea.

!  am neceffitated to go to morrow out o f #<?/%; with his Emj? 
Aence Cardinal about certain affairs touching Waters,
therefore t (hall not farther inlarge, but for a dole to this tedious 
Difcourfe,. I conclude in few words, that Fi^we pwfp.is by no 
means to be let into Jw h /p , nor are there any means intermedi
ate courfes to be taken, for they will alwayes be prejudicial $ bu^ 

vwrf# is to be xlifeharged immediately into the Sea* Syhep 
it is ^optupby the fury of the Sea-waves, I afbrm that it a
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flgn chat there is no need o f opening i t ; and i f  there be any oc
casion to open it, it is eaiily done. As for the reft your Lordfhip 
may pleafe to keep account o f ait the particulars that occur, for 
the memory of things paR is our TutreRe in thole that arc to 
come. I f  occahon fhall offer, I intreat you to bow humb!y in 
my name to His Highncfs the Grand Duke, and the moR Serene 
Prince L?<?p(?/;/;and to attend the (erviceof Their HighneRes, for 
you ferve i rincesof extraordinary merit; And to whom I my 
le lf am alfo exceedingly obliged. In the controverfies that arife 
refpe&the pious end o f (peaking the Truth, for then every 
thing will fucceed happity. I kiis the hands o f Fr%#fr/c<7, 
o f  S/̂ g. , and of your Lordfhip.

Z 2.. 0/* R  U N N ! N G W  A T E R

Re;?/?,

D . B E N E P E T T O  C ^ ^ T E L L i .

T 7 pon this occaflon 1 will here infert a Difcourfc that !  made 
^  upon the Draining and improvement o f the f F e # . r ,  

for that I think that whatsoever may be done well and to pur- 
pofe in this matter hath abfolute depcndance on the perfeR know
ledge o f that (b important Proportion, by me demonRrated and 
explained in my Treatife of theM ^^r^tfc^  o f

, namely, That the fame water o f a River doth continually 
change Measures, according as it altereth and changeth the ve
locity o f its courfe  ̂ fo that the meafurc of the thickncRe o f  a 
RivermoncSite, to themeafure o f the fame River in another 
Site, hath the fame proportion reciprocally that the velocity in 
this Rte hath to the velocity in the RrR Rte. And this is a Truth 
fbconRant and unchangeable, that it altereth not in the leaR 
point on any occurrences o f the Wdters that change : and 
being well underRood, it openeth the way to the knowledge o f 
fundry advettifements in thefe matters, which are all refblved by 
this foie Principle; and from it are derived very conRderable be
nefits ; and without thefe it is impoRible to do any thing with 
abfolute perfection
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D. B E N E D E T T O  C A S T E L H  Abbot
o f B E N E D E T T O  A L O isio ,aad P ro fe iIo f

oftheA4%&%M;%i)to P.t^/-^ VIII. in the 
Univerhty o f  R 0 Af E,

C O N ^ I D E R ^ T J O N  I II .

MongA the enterprizes by me eAeemed/if not abr* 
foiuteiy impoQibie, , at teaft exceeding difHcuft, 
one was that famous one o f Draining the

; and therefore I was fhorowly refofved 
iicver to apply my niinde thereunto, aithotigh 
by my Patrons I Aou!d be cbmmanded to the? 

fam e; accounting that it was an occafion rather o f loflng repu
tation by the miscarriage of the attempt, than o f gaining &me by 
reducing things to a better pafs then they now/ are at. Yet nevef- 
theiefs,having o f !atc years obferved the p!acc,and faiied through' 
thofe Chanc!s,and thofe Waters;after t had made fome rededion* 
thereupon,! tlibught that the enterprize was not fo diiScutt as' 
I had at &ft conceited it to b e ; and t am the more confirmed in! 
!%s opinion, upon the indueeuient o f that \%hich I have vfrkter^

I^ n nn ^
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Geometrically in my Tieatife o f the MenRiration o f Running 
W aters; (o that talking with feveral perions, f adventured to 
a(Srp, indifcopresr? that thiê  improvement might pofRblyJjc 
brought iAt^a^oo&cR^te. ' ^

Now 1 have refolved to (et down my thoughts in writing, and 
to honour this my Paper wRhiHierNtiblejName o f your Lot dfhip, 
to render it the more credible and contpicuous at the RrA view, 
if it (h 5^dchanccthattheSnb)cR I treat of) wetc not of Rich 
moni^ntj^s tha^lt did deferve^to  ̂be valued for any other* reafon. 
Pardon me, Sir  ̂i f !  have been too bold, and continue me in* the 
number o f your Servants.  ̂ ^  ^

The enterprise of Draining a great part of the Territories o f 
the P(7#;r/?e hath been undertaken both in the time of
theantientR0/%<*M.r,and-laftofa!l,inour days; yea'in the late 
times by V. 1 do not doubt in-the IcaR, but that it will 
be poBible yet to reduce things to a very good pa(s;and if I be not 
miRaken, with a very (mall charge in comparison o f the proRt that 
would be received from tho(e rich Grounds. This improvement 
w ^ ^ ^ g re a ^ e ^ ^ ^ in th e t im o o f^ rx t /^  ^ ^ ^ b u t  by rea
fon the thing was not rightly underAood, there were made many

v^efc unproRtable and' Vain ; and 
amongOyfo^marv^ operations, there hapned Some to be made that 
(ucceMea,as^w^dcnred ; blit* not being underAood, they were 
held in no accoUn^land th ^  thebodheis being ncglcRed, the . 
waters are returned into the (ame Rate as they were at RrA, be
fore the improvement. Here I have by familiar di(cour(es 
with my friends, explained this enterprise undertaken by S/x- 
Har V. and haply* a3(o by fbm'e more antient, with the example o f 
the Fable o f Or^/p,in This MonRer was made up with
(uch enchantment, that men fought with him alwayes in vain ; 
for^though.in the Combate he were cut in pieces , thofe divided 
i\^emt^tspreient!y re-imited, and returned to the Rght more 
Scree Whenever. .^ u tth c  coming to undertake
him, after a long 3 i(pute , at the end he cut his head fheer off 
from tbc (libulders at one blow ; and nimbly alighting Rom his 
fibrfe,tpok the MonRroushead, and mounting again, as he rid 
away he%e!lto(have tbe Pole'of that MonRer , and fo heloR 
the Lotjc ^  f^air, in which alone the enchantment lay $ and then 
the horrible Head in an inAant manifeRcd Sgns o f death, and the 
trunk which ran? (eeking to reunite to it anew, gave the laA ga(p, 
and in this manner Hie enchantment ended. The Book o f Fate 
lerved admirably to the whereby he came to under-
Rand that ebarm ; for by (having his whole head, the enchanted 
hairs came to be cut o(FamongA the reR : In the (ame manner,! 
fay, Htat it hath (ometimes happened in Draining thofc Fields;
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for that amongR fo many tryals as have been made , that alfp 
was light upon, on which the improvement and remedy to the 
disorder did depend* And to us my fore-named Treatiie fhall 
ferve for a Rule, which being w$ll understood, fhall make us to 
knowwhcrcinconRRcth, and whereon dependeththis mifcarri- 
age, and conlequcndy it will be eafie to apply thprcdnto a feafo- 
nablcremedy. ^

A nd.R rR lfay,That there is no doubt but tha  ̂ the waters 
continue fo high on thofc Plains becaufe they.are fo, high inthg 
principal River , whiph o u g ^ to  receive them, an^ carry them 
into the Sea. Now the Caufe^of the height o f the River, may
in, my judgement be reduced to,one alone ; which is that by mg 
fo often^mentioned for the moR Potent one? and declared in my 
afore-named Tra&ate ? to wit] Thq tardity o f the motion o f the 
waters^which doth afwayes infallibly, and precifely caufe t^p 
felffame Running Water to change the n^eafure of its thichppts 
at Rich a rate, that the more h encreafeth in velocity^ the morg 
it dpereafeth mmpafure ; and the more it. decreafcthln velocity, 
the more it encreafeth in meafure : As for example ; f f a  River 
run infuch.a place with the velocity o f moving a mile in the 
fpacc o f an hour, and afterwards th,e fame River in anpther pla.cg 
doth encreafein Velocity, foas to tpake three miles an hour ; 
that fam^River(halldiminilhin^hicknef^ two thirds.: ^ n d  on 
the contrary, ff it (hall diminifh in velocity fo, as that it runneth 
but half a mile in the fame time, it fhall encjreafe t^e double in 
thicknefs.and meaRire. And in a word  ̂look what proportion 
the velocity in the RrR place, hath to the velocity )n the fecond, 
and Rich hath reciprocalty the meafure o f the thicknefs in the 
fecond place, to the meafure in the firR ? as t have clearly demon- 
Rratedinmy TreaRfe : Which I repeat fo frequently, that I 
fear the ProfeRors o f Polite Learning wiM charge me with Tua- 
tologie, and vain Repetition. But t am fo deRrous in this moR 
important.point to be well upderRopd , becaufe it will then be 
caRe to comprehend all the r e R w i t h o u t  this it is impofRble 
( t  will not fay difficult, but absolutely imppfRble) to underRand^ 
pr ever to effe& any thing to yurpofe. And the better to ex* 
plain the example, let it bp fupppfcd,'
That the water of a River A P ,  
runneth high at the level o f A F, 
with Rich a certain ydpeity ;,a#d let 
it,by the fame water,be vefocita$cd 
three times more 3 I fay, that ft will 
abate y , and fhall Rand at the Jevet 
inBEyand if it fhall more vefpci- ^
tatc  ̂it wili.abate the more ;the Seaj But if  j t  jhould rgt^r^.

more
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hiOYe than it did at the level A F, it would rile yet Riore above 
the laid level A F ;  although that the iclf fame quantity o f water 
runneth all the while. By the above-named (olid Principle I 
relolvc extravagant Problems in my Treatile,and adlgn the Rea
sons of admirable effeRs o f Running W aters: But as for what 
ebneernethourpurpofeof theP(?/?t//7F we have the Cau
ses very plain and clear; for which? by the trampling o f Cattle 
which pals thorow the R ^ c r , the waters abate lo nota
bly, that it is as it Were a miracle for thole Reeds , Flags, and 
Weeds that (pring up, encrealcy andlpread all over the River, 
Hop and impede that velocity of the waters which they Would 
have by means of their declivity. BUr that paH'age o f thole BeaAs, 
treading down thole Weeds unto the bottom o f the River, in luch 
lort, as that they ho longer hinder the Current of the W ater; 
and the lame Waters increaUng in their couric  ̂ they do dimi- 
nilhin mealbreand height;and by this meanes the Ditches o f the 
Plains empty into the lame fuccelslully, and leave them free 
from Waters , and Drained. But thefc Weeds in a (hort 
time Iproutmg up anew, and railing their Aalkes thorow the 
body o f the Waters , they reduce things to the lame evil 
R a te , as before, retarding the velocity o f the W ater, ma
king it to increalc in height, and perhaps do occallon grea
ter milchiefs; leeing that thole many knots which each plant 
(hoots forth, begets a greater multitude o f Stalks, which much 
more incumbering the Water o f the. River, arc a greater impe
diment unto its velocity, and conlequently make the height 
o f  the waters to ehcrcalcfa much the more, and do more milchief 
than before.

Another head to which thelc harms may be reduced, but pro
ceeding from the lame Root, which hath a great part in this 
diforder, is the impediment of thole Wears in the River which 
are made by heightning the bed of the lame, lor placing o f 6(h- 
ing-nets ; o f which P//fjne.r I reckoned above teny when I made 
a voyage thorow thole waters to And thcle Filhing-
Wears are luch impediments, that lome one o f them makes the 
wdterofthcRiverin the upper part to rile half a Palm, and 
lometimes a whole Palmy and more ; lo that when they are all 
gathered together,thele impediments amount to more than leven, 
or poCIbly than eight Palms.

There concurreth for a third moA Potent C auleof the waters 
continuing high in the evacuating, or Draining Chanel, and cons
equently on the Plains; The great abundance o f water that iAu- 
eth from F/%we S(/h?, the waters o f which do not keep within its 
Banks when they are abundant; but encreallng above its Chanel, 
they unite with tho& o f the Evacuator, and dilperHng thorow
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the Ferfs arc railed with great -prejudice, and much grea- 
ter than is conceived , according to what hath been d^hton- 
Arated in the Second OonfidctatiOn upon the 
Nor is it to any purpofe to fay, that if \ve fhould m^alur^ 
ail the Waters that disirnbogue Aonl *$//?<) , a!nd ^gh t̂her
them into *on^'furrlme^ we fhouMubt Rude dieuY t^^bc^Sdhj 
as that tliey fhall be ab]e to una^e'the W Aefs b f tUSe^FeM 
to increafc, by r^aR>n-bf t h ^ ^ ^ e x p ^ n A ^ iid f  th^nf^ov^f 
which that body bOwateris to SdiAeiid^ Hr Wtbis*RlhAaRM ^  
anfwer wif bthat which*w?e have given n O ticb fi-n P h V F 'C dff^  
^deration touching t h e ^ ^  ^  fre^dn^Wf lr!i^ abaV^
mentthaCig chafed byrt[id B ^  (R îYitcPthe^Hakb?*' Andjifibfd^
over, if f fliaif add^ thereto thbb^wiiithT ^S&dRA
ConRderation, it wit! be very apparent how greatly 
and prejudicial thefe excursions o f Waters from S//?p
may be, which are not kept under, and confined within the 
River : Therefore , proceeding to the provisions, and ope
rations that are to be accounted Principal! ; I reduce them to 
three Heads,

In the hr A place it is neceflary to throw down thofe Weares, 
and to take the Pifciaries quite away, obferving a Maxime, in 
my judgment, infaHible, that Fifhing and Sowing arc two things 
that can never confiA together  ̂ Fifhing being on the Water, and 
Sowing on land.

Secondty, it wi!l be neceflary to cut under Water in the bdt- 
tome of the River thofe Weeds and Plants that grow and in- 
creafe in the River, and leave them to be carried into the Sea by 
the Stream  ̂ for by this means thefe Reeds Ihali nor fpring up 
and diAend along the botconie o f the River, by means o f the 
BcaAs treading upon them  ̂ And the fame ought to be done 
often, and with care, and muA not be delaied till the mif* 
chief increafe, and the Champain Grounds be drowned, but 
one ought to order matters fo, as that they may not droWn< 
And I wiH affirm, that otherwife this principal point would be
come a moA confiderable inconvenience.

Third!y,it is neceflary to make good the Banks o f Fb*;#? S//?4? 
on the left hand, and to procure that thofe Waters may run in 
the Chanel, and not break forth. And it is to be noted, that 
it is not enough to do one or two o f thofe things, but we are to 
put them all in execution  ̂ for omitting any thing, the whole 
machine wiil be out o f tune, and Ipoiled. But proceeding with 
due care, youfhall not Only Drain the foBfzHc Fc#j- , but by 
means o f this laff particular the Current o f FzM#ff (half
fcowr its own Chanel of its folf, even to the carrying part o f ic 
away : and haply with this abundance o f water that it f!ia!f
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tear, the Mouth T^rre may be opened, and kept opeh 
into the Sea. And it Would, laA of all, be o f admirable bene
fit to cleanfe from many Trees and Bullies there
with it is overgrown. ^

And with this [conclude, that the Improvement or Drain 
poCible to be made conGAeth in thele three particulars. FirA, 
in taking away the Filling W earcs, leaving the Cpurfe 
o f the W aters Aee. Secondly, in keeping the Principal 
Rivers clear fropi Weeds and Plants. Thirdly, in keeping 
the water o f FitHKe .Pifh? in its own Chanel. All which are 
things that may be done with very little charge, and to the 
mani&A benefit o f  the whole Country, and to the rendering 
the Air wholfbmer in all thofe Places adjoyning to the 
t*#e Few .
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b . B E N E D E T T O  C A S T E L t l ,  Abboi
O f s .  B E N E D E T T O  A L O I S I O ,

to P. VIII. and Profeifor in the
Univerfity o f  R 0 A1 E.

He weghty bulinede o f the Draining o f  
the Terri tones o f , F t  maw,
and having been punRually
handled and declared in writing from 
the excellent memory of the Right Ho
nourable and Noble C<7*y!%/,
who was heretofore Deputed Commif- 
fary General, andViHtor o f thofe W a
ters ; 1am not able to make fuch ano

ther Ditcouric upon the fame Sub;e&, but will only lay Some
what for farther confirmation of that which I have la id jn  this 
Book upon the ^  Fr/7/rr, upon the f  Fe7rjp,'a^d up̂ - 
bn the Draining o f thole Plains of P//^, lying between the RiJ* 
^ers^rw and^rr^zi?^  wliereby it is manifeR,. that in a !!,'h ^
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aforementioned Cafes, and in the preAnt one that we are in hand 
with, there have, in times paA, very groRe Errours been com
mitted, through the ndt having ever well underAood the ffue 
mcafure o f Running waters ; and here it is to be noted, that the 
buRneReis, that in Ff jhc diverRon of the waters efth e 
Lake,by diverting the was debased, and in part executed,
without.coniideration had how great abatement o f water might 
Allow m the Lake, if the were diverted, as 1 have Riewn 
in the*'RrR ConRderation upon this particular) Rom which a& 
there hathiniued very bad confequences, not only the difficulty 
of Navigation, but ithathinfe&cd thewholfomneReof the Air, 
andcauAd theAoppage of the i orts of And on the
contrary, the fame inadvertency o f not confidering what riflng of 
the Water the and other Rivers being opened into the Val
leys of and Ferr4r<*, might caufe in the faid Valleys, is
the certain caufe that fbmany rich and fertile Fields are drown
ed underwater, converting the happy habitations and dwellings 
o f men into miferable receptacles for Fifhes : Things which 
doubtleRe would never have happened, if thofe Rivers had been 
kept at their height, and Rf/M had been turn'd into Ai<M%-P<?, 
and the other Rivers into that o f and o f Now
there having AfHcient been fpoken by the above-named

in his Relation, i will only adde one conceit o f my own, 
which after the Rivers Riould be regulated, as hath been faid, I 
verily .believe would be o f extraordinary proRt, t much doubt in
deed that t (hall Rnde it a hard matter to perfwade men to be o f 
my mind, but yet nevertheless I will not queAion, but that thofe, 
at leaR, who (hall have underAood what i  have faid and demon- 
Arated concerning the manners and proportions, according to 
which the abatements and riRngs of Running waters proceed, 
that are made by the DiverRons and Introdu&ions o f VVaters, 

"will apprehend that my conje&urc is grounded upon ReaAn* 
And although f deAend not to the exa&neRe o f particulars, t 
willopehlthewayto others, who having obArved the requiRte 
Rules o f  conRdering the quantity o f the waters that are intro
duced, or that happen to be diverted, Rial! be able with pun&u- 
ality to examine the whole buRneRe, and then reiolve on that 
which Rial! be expedient to be done.

ReRe&ing thereAre upon the RrR PropoRtion, that the 
RiRngs of a Running Water made by the acceRion o f new water 
into the River, are to one another, as the Square-Roots o f  the 
quantity o f the water that runneth; and conAquently, that the 
fame cometh to pafs in the DiverRons : InAmuch, that a River 
running in height one Acha certain meaAre, to make it encreaA 
double in height, the water is to be encreaAd to three times as

much
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nmch as it ran before ; fo that when the water (hall be quadru
ple, the height (haH be double ; and if the water were centuple? 
the height Would be decuple onely, and fo from one quantity 
to another : And on the contrary, inthcDiverdons^ l i e f  the 
100. parrs of water that run thorow a River , there (halt be di
verted TY?, the height o f the River diminifheth onely , and con
tinuing to divert^?, the height of th'c River abateth likewHe^? 
and fo proceeding to divert {4?and then r??? and them ??, and 
then 7??, andthen i s l a n d  t h e n a n d  tH en ^ , alwaies by 
each o f thefedivcrfions, the height o f  the Running Water di= 
miniOicth the tenth part: although that the diverfionsbe fo unc* 
qual. Re8 e5 ingL (ay upon this infallible Truth, i  have had a 
conceit? that chough the Rf/io and other Rivers were diverted 
from the Vallcyes, and there was onely left the ^  N<n?7-

which was one!y the T?part o f  the whole water chat fai
led) into the Valleys  ̂yet neverchelefs, the water in thofe fame 
Vallcyes would retain a tenth part o f that height that became 
con)oyncd By the concourfe of all the Rivers : And therefore t  
(hould think that it were the beR refolution to maintain the Ch^- 
77e/ <^'NJ'&7g^f7077 ( if  it <vere poflible) continuate unto the Po o f  
Fcrr^r^, and fr3 m th'chce to carry it into the P<? o f %7/4/M ; foe 
beddes that it would be o f very great eafe tit the Navigation o f  

and Ffrr%r<t , the (aid water would render the P# o f  
% /477(? navigable as fat as to the very Walls o f Pfrrgrg, and con- 
fcquently the Navigation would be continuate fromBe/pgMd tef 
the Sca-dde.

But to manage this enterprise well, it is hece(ifary to rneafure 
the quantity of the Water that the Rivers difeharge into the Val- 
ley^, and that which the 6^4/7?/ ^  N4^7g4t7J7i carryeth, in man
ner as 1 have demonRrated at the beginning of this Book; for thi^ 
once known, we (hall alfo come to know,how profitable this dH 
verfion ofthe Ch%77f/ froth the Valleys is like to
prove  ̂ which yet would Rill be unprofitable, if  fo be that alf 
the Rivers that difeharge their waters into the Valleys, fhould 
notdrRbe Drained, according to'what hath been above ad- 
Vcrtifcd. * '

Ab^bt C  A  ̂T  ^  L iL t, 771 thepyi^etit f#77/!%fer</f7<777 ye^eyyiTtg 
hiw^e/(*to the ^M onC g. Coriini, gy<?%7K%M% Mpê  the 0^-
/eyv4 t7C77y 4?76(P fffepfy^fhe/4M% /eeTtiTi thepre-
/emf I the^ght itre77̂ e777e77tj^ythe f07%p/f4?77ig<7̂ lhe
Wcy^ ^  ^Mthehr, Mpi?72 the/^ tc i7t/e7*t /t i;ir?h%y
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 ̂Or LordAip.

A
Relation o f the Waters in the Territories

o f JMg%% and E?r?'%r%.

B Y

The Right Honourable and illuArious, 
C O R S I N l ,  a Native o f 7* Su

perintendent of the general DRAINS, 
andPrehdentofRwMg/M.

v" M ^HeR%M#Py and other Brooks o f were by the
H advice o f the Jefiiite, towards

J L  the latter end o f the time of f  ppe VIII. notwith-
lianding the opposition o f the Bp/pg#^, and others concerned 
therein, diverted from their Chanels, for the more commodious 
deanfing o fth e fo  ofFprr^r^,andofits two Branches o fP W ^- 
rp, and Tp/^z/p; in order to the introducing the water o f the 
M^rn-Pp into them, to the end that their wonted Torrents being 
reRored, they might carry the Muddy-water thence into the Sea, 
andrcAoreto the City the Navigation which waslaA, as isma- 
nifeRby the Brief of the faid Pop? direded to the €%r-

C/fWP/yfc, bearing date the 3 2 . of 1 6 0 ^.
The work o f the laid cleannng, and introducing o f  the (aid 

Pp, either as being fuch in it felf  ̂ or by the contention o f  the 
C%r6h%%/ Lfggffy then in thefe parts ^ n d  the jarrings that hap- 
ned betwixt them, proved fo difficult, that after the expence o f 
vaAfummsinthefpacc o f  m . years, there hath been nothing 
done, fave the rendring of.it the more difficult to be effected.

Interim, the torrents with their waters, both muddy and 
dear, have damaged the Grounds lying on the right 'hand o f  the 
Pp o f y%rge#f4, and the Rhf7?p thofe on its Banks ; o f  which I 
will fpeak in the firA place, as o f that which is o f  greaterimpor- 
tancc,and from which the principal caufe o f the mifehiefs that 
refult from the rcA doth proceed.

This Rhe%0 having overflowed the * Tennency of 
in circumference about fourteen miles given it before, and part 
o f that of CP#;/##!? given it afterwards, as it were,for a recepta
cle ; from whence, having depofed the matter o f  its muddinefs, 
it iKued dear by the Mouths o f and of Lzpi^/pyp, into 
thePo ofPrMMrp, andofTpA%#p^ did break* down the encom-
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palling Bank or Dam towards S. and that o f its new
Chanel on the right hand neer to Torr<? df/

By the breaches on this fide it Areamcd out in great abun
dance from the upper part of €<?#?/%%/?, and in the parts about 
Rg^ed^PzpggA?, C4pr4 r4 , GA/ared/RfHc, S%?;
P r ^ ^ r j,  S477 and others, and made them to become
incultivable : it made a!(o thole places above but little fruitful, 
by reafon o f the impediments that their Draines received, Ending 
the Conveyances called Rio/o and iStw/luri?, not only Riled by /% 

and Be//ftf4 , but that they turned backwards o f them-
felves.

But by the Mouths in the inclosing Bank or Dam at Borgo
S. fHuing with violence, it R:it gave obflru&ion to the
ancient Navigation o f AtTiwr F^% , and afterwards to 
the moderneof the mouth o f fo that at prelent the Com
merce between J5p/#g#4  and Ferr^r^ is loA , nor can it ever be 
in any-durable way renewed, whiiA that this exceeds its due 
bounds, and what ever moneys fliall be imployed about the fame 
(hall be without any equivalent benefit, and to the manifcR 
and notable prejudice o f the * ApoRolick Chamber.

Thence padinginto the Valley o f  M%rx,4 r4 , it fwclleth high
er, not only by the riling o f the water, but by the railing o f the 
bottome , by reafon of the matter funk thither after Land- 
Hoods, and dilatcth fo, that it covereth all the Meadows there
abouts, nor doth it receive with the wonted facility the Drains o f 
the upper Grounds,of which the next unto it lying under the wai
ters that return upwards by the Conveyances, and the mqre re
mote, not finding a paRage for Rain-waters that fettle, become 
either altogether unprofitable or little better.

From this Valley, by theTrench or Ditch o f Mjrxmrd, or o f  
Az by /% or mouth of df R^Z, and by the
newpaRageitfallethinto the To of which being to re
ceive it clear, thatfo it may fink farther therein, and receiving 
it muddy, becaufe it hath acquired a quicker courfe, there will 
arife a very contrary eHe&.

Here therefore the fuperScies o f the water keeping high,' until 
it come to the Sea, hindereth the V alleys'of Rg^wA*, where 
the River <Sc?7f<?, thofe o f B?r%4rdz%<7 where SdMtfyw was 
turned, thofe o f , and thofe b f where
the fall in, from fwallowing and taking
in their Waters by their ufuaHn-lets, yet many times, as t  my 
felf have feen in the they drink them up plentifully,
whereupon, being con joyned with the muddineHe o f thofe R i
vers that fall into the fame, they fwell, and dilate, and over8 ov? 
feme grounds, and deprive others o f their Drains in Hke manner

b it

*  T h e  Popes 
Exchequer,



p!ac of Ground a!- 
moftfurrounded 
with Bogs or wa
ters Jikc an liland

*  People of Ptr-

*  In Chanels 
nudeby han&

aL'hathbcenfaidof th a to f inlbmuchrhat irom the
Point o f S. as far as S. ail thole that are between
the VaHeys and F<? are {poiled, of thole that arc between Va]ley 
and Valley many are in a very bad condition, and thole that are 
(omc conAderable fpace above not a little damniAed.

InAne, by raiAngthe bottom or land o f the VaHeys; and the 
bed o f Re%p, and the too great repletion o f the P<7of Pry;)/ r̂t? 
with waters, the VaHeys o f Cpwgfirh/p (on which Ade the Banks 
are very bad) and * ^  S. C / ^ / e  are threatned with a
danger, that may in time, if it be not remedied, become irrepa
rable, and at prefentfeclcth the incommodity o f the Waters, 
which penetrating thorow the pores o f the Earth do fpring up in 
the fame, which they call which is all likely to redound
to the prejudice o f Ffnnn%, lo noble a City o f and fo im
portant fo the

Which particulars all appear to be atteAed under the hand of 
a Notary in the which I made upon the command of
HisHolineAe,and are withall known to benrue by the ^F^yy^r^ 
theRifelves, o f  whom (beAdes the requeA o f the the
greater part beg companion with Aindry Afcwpr/g/y, and reme
dies, afwellfbr the mi&hiefs paA, as aHo for.thole in time to 
come, from which I hold it a duty o f Conference^ and of Cha
rity to deliver them.

Pope judged, that the AifBcient means to cffcA this
was the {aid IntroduAion o f the P<? into the Chanel o f
ferrur# s -a. resolution truly Heroical, and of no leAe beauty 
than beneAt to that C ity , o f  which I {peak not at prefent, be- 
cau(e I think that there is need of a readier and more acco
modate remedy.

So that I (ec not how any other thing can be fo much conAdc- 
rable as the removal o f Rf/M, omitting for this time to Ipeakoi 
* incloAng it from VaHey to VaHey until! it come to the Sea, as 
the Dukes o f Ferrara did deAgn,fbrafmuch as allthofc Ffrra- 
y^! that have intereA in the r/j S. Gwg/^, and on the
right hand o f the P<? o f <<4rgc#f a do not deAre it, and do, but too 
openly, proteAagainAit? and becaufe that before the Chanel 
were made as far as the Sea, many hundreds of years would be 
{pent, and yet would not remedy the dammages o f thole who 
now are agrieved, but would much incrcafc them, in regard the 
VaHeys would continue Aibmerged, the Drains Aopped, and the 
other Brooks obAruAed, which would o f neceCity drown not a 
few Lands that lie between VaHey and VaHey ; and in Ane, in 
*egard it hath not from Sun Martina to the Sea fora lpace o f Af- 
ty miles a greater fall then ip , 8, 6, feet,it would want that force 
tvhicRthcy themfelves who propound this projeA do require it to

M E N S U R A T I O N



have, that fo !t may not depofc the matter o f the muttdinefs when 
it is intended to be Jet into

So that making the Line o f the bottome neer to %g%r4 %o, ic 
would rile to thole prodigious termes that they do make bigger, 
and they may thence expeR thole miichiefs, for which they 
will not admit of introducing it into thefaid f  o o f

AmongA the wayes therefore that I have thought o f for eHt&* i
ing that fame remotion, and which I have caufcd to be viewed by 
skilful men that have taken a level thereof,^with the aHiAance o f  
the venerable Father, D. Bf%ff/pwC4/h?//zof a man o f
much fidelity and honeAy, and no lels expert in fuch like affairs 
touching waters,than perfeRin the AigfhfMMfrf^Dilciplines) two 
onely, the re A being either too tedious, or too dangerous to the 
City, have feemed to me worthy, and one o f them alfo more than 
the other, to offer to your Lordfhip.

The one is to remit it into the Chanel o f ro/4%4, thorow which 
it goeth of its own accord to the Sea.

The other is to turn it into o at for, as at other
times it hath done, it  will carry it t o the Sea happily.

As to what concerns the making choice o f the ArA way , that 
which (eemeth to perfwade us to it is, that we therein do nothing 
that is new, in that it is but reAored to the place whence it was 
removed in the year t $3 2 . in the time of Pope , by an
agreement made in way o f contraR, between ,<4 //b%/o, Duke o f 
F frr4 .&t, and the Bo/ogne^ ; and that it was diverted for reafbns^ 
that arc either out of date, or elfe have been too long time 
deferred.

In like manner the facility wherewith it may be effeRed, let
ting it run into the divided Po, whereby it will be turned to F tr-  
rgnt, or elfe carrying it by Ylyrrf ^fo/Fon^o, to the mouth o f 
and from thence thorow the Trench made by the Fornfre/i,. 
along by P<*M4ro, where alfo finding an ample Bed, and high and 
thick Banks, that will lerve at other times for it, and for the wa
ters of Po, there may a great expence be fpared.

That what ever its Fall be, it would maintain the fame, not 
having other Rivers, which with their Floods can hinder it ; and 
that running conAned between good Banks, without doubt it 
would not leave /% Mow by the way ; but efpecially, that it 
would be fufHcient if it came to Comoro, where being afliAed by 
the Ebbing and Flowing of the Sea, it would run no hazard o f 
having its Chanel Ailed up from thence downwards. ?

That there might thence many beneAts be derived to the City, 
by means of the Running Waters, and alfo no mean Navigation 
might be expeRed.

On the contrary it is objeRed , That it is not convenient to
think
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think ofrcturning this Torrent into the divided P ^by reafonof 
the peri! that wou!d thence redound to this-City.

And that going by Ttw? through to
the Mouth ^  by the Chappel o f F ig^r^^  unto the Sea, it is 
by this way yo. miles:; nor is the fa t! greater than 26.5.6. fcct,io 
that it w.outd come to fall but 4. inches & an half,or thereabouts 
in a m i!e; whereas the common- opinion of the ski!fu!i (ro th^ 
end that the Torrents may not depole their fand that they brin^ 
with theminLand-Floods)rcquircth the twenty fourth part of 
the hundredth part o f  their who!c length, which in our calc- 
accounting according to the meafure o f thefe places, is 16. inches 

.The inch of a * m i!c; whereupon the finking o f the Mud and Sand wou!d 
thefe places J s  moR certainly follow, and fo an imm^nfe heightning of the Line 
thM̂ urs. ^  ' o f the Bottom, and confequently a nccefltty o f railing the Banks, 

theimpo(nbi!ity*of maintaining them,, the ganger of breaches 
and decayes, things very prejudicial to the o f this City, and
o f3*4% Giprgio, theobRru&ion o f the Drains, whichfrom the- 
TowerofT/f/;#? downwards, fall into the laid Chanel; to wit, 
thofeoftheSluicesofGpr#, and the Drains, o f the Meadows o f 
Ftrr4r4: ^ndnioreover, the damages that would arile unto the 
(aid ^ f  S. Gf^rg/^, and the Valleys o f  by the wa
ters that fhould enter into the Gon? or Dam of the Milts of Bf hv- 
g^ 4 r^ , thorow the Trenches o f  ̂ ?M4^rc4,\vhich cannot be Ropr, 
becaufe they belong to the Duke o f A fc ^ 4 , who hath right o f  
diverting the waters o f  that place at his ptealure to the work o f  
turning Mills.

The greater part of which Objections, others pretend to prove 
frivolous, by faying, that its running there tiH at the laR it was 
turned another way, is a flgn that it had made fuch an elevation 
o f the Line, o f its Bed as it required; denying thaticneedcth 
4o greata declivity as is mentioned above ; and that 4br* the fu
ture it would rife no more.

That the faid Dfa ns and Ditches did. empty into the fame^ 
whilR P<? was there; fo that they muR needs be more able to do 
(b when onely Re/tj runs that way.

That there would no Breaches follow , or if they did, the/ 
would be onely ofthc water o f which in few hours might 
be taken away (in thofe parts they cal! damming up o f Breaches^ 
and mending the Bank, fd^/ng 4H?4y and its a que-
Rion whether they would procure more inconvenience than bene
fit, for that its Mud and Sand might in many places, by filling 
them up, occaflon a feafonable improvement.

Now omitting todifeourfe of thefolidity o f the reafons on the 
oneRde, or on the other, I will produce thofe that move me to 
Rifpend my allowance o f  this defign.

The
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The fhR is, that although I dare not (ubfcribe to the opinion 
o f thofethatrequirei 6. inches Declivity in a mile to R ^ ,  tb 
prevent its deposing o f Mud ; yet would !  not be the Author that 
(hould make a trial o f it with (o niuch hazard, for having to (a- 
tisHe my (elf in fome particulars caufed a Level to be taken o f 
the Rivers $?#/<?, and by
we found that they have more Declivity by much than ArtiRs re- 
^uire? as aKothe R̂ //(? hath froth B#M<% ^  to the
C happelof %g4r%M0, for in the (pace o f four miles its Bottom- 
Line falleth five fbet and five inches. So that I hold it greater 
prudence to depend upon that example? thdn to goedntrary td& 
common opinion, clpeciaHy fince,that thecffe&s caufed by R e ^  
itle]f do cdnRrrhme in the fame, for when it was forlaken by. 
the P̂ ?, after a few years, either becaufe it had choaked up its 
Chanel with Sand, or becauie its tbd long journey did increafe 
it, italfo naturally turned adde, and took the Way o f  the faid 
P(? towards Sf Nay, in thofe very years that it did run that
way, it only began (as relations fay) to make Breaches, an evi
dent fign that it doth depofc Sand, and raife its Bed ; which a- 
greeth with the teflimony of fome that were examined in the 

o f the Publique Notary , who found great benefit by 
Ravihg Running Water, and fome kind of paffage for Boats', 
and yet neverthelefs affirm' that it for want o f Running Water 
had made too high Stoppages and Shelfcs o f Sand; fo that i f  
it (hould be reffored to the Courfe that it forfbok, !  much fear 
that after a (hdrt time, if not fuddenly, it would leave It 3t- 
a^gain.

The (econd I take from  the ob(ervatibn of what happened td 
when with fo great applaufe o f the Fer^rrj?, it Was 

brought by Cardinal 5 frr% into the faid Chanel o f ; for
that notwnhAanding that it had Running Waters in much grea
ter abundance than Re%<? $ yet in the time that it continued in 
that Chanel it rarfed its Bed well neer five feet, as is to be feeh 
below the Sluide made by Cardinal C<*pp<n?; tohis new Chanel  ̂
yea, the faid Cardinal Serrg who dehred* that this his undertaking 
fhould appear to have been o f no danger nor damage, was coh- 
Rrained at its Overflowing^ to give it Vent into thaft
it might not break in upon, and prejudice the City  ̂ which dan
ger I (hould more fear fromRcMb, in regard it carfieth a? greyer 
abundance of Water and Sand.  ̂ '

thirdly, I am much troubled (in die uncettainfy o f the (ti^- 
&(s o f the affair) at the great expence thereto required; For in* 
regard t dô  not approve o f letting it in, neer to the Foltref&s 
for many refpe&s, and carrying it by h* T<?rre <&! F ^  to th^ 
Mbaih &  it will take u^ eight mi!es b^ ddhble Babb^ ^

P p *p ^  thing
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thing not eafie to be procured, by reafbn that the Grounds lie 
under W ater; but from the Mouth unto C(?̂ g(7r<7, it
would alio benccedaryto makc new Scowringsof the Chanc^ 
to the end, that the W ater approaching .(b y  wearing and carry
ing away the Earth on both ihorcs, might makea^BedfufHcient 
for its Body, the depth made, for P4#jrt* not ferving the turn, as 
I conceive; and if it ihould.ftiHicc, when could the, people o f 

hope to be re-itnbur&^apd,;^};^ed..,fQr.!the change 
thereof?, . :

Fourthly^ itiervqs as an^rgument.wRhme, to fee that the 
vety ^ipdividual perlons concerned in the Remotion or DiverRon 
o f th e(aidT orren ^p am cly ,th eB ^g^^don ot incline unto it, 
and that the whole,City of Een*4r%, even thofc very perfons who 

' at preient receive, damage by-it, cannot indureto hear thercojf 
Ther^afpn that indpeeth thefe laR named to be lb averfe thereto? 
is, either becaufe that this undertaking y ill render the introduRi- 
on of the Water o f more difficult; or becaufe they fear
the ganger thereof j  The others decline the ProjeA, either for 
that ,^ ey  know that cannot long .continue in that Courfe? 
or, becaufe they fear that it iatoo much expofed to thofe mens re- 
y p n g ^ i^ u tt in g  o f it who do not dcCre it fhould ; and if  a 
liaan^ave any ot^e^ wayes, he ought, in my opinion, to forbear 
that^ which to fuch as Rand in need of its Removal, isleRe fatiR 
fadory,. andtofuchasoppofeit, more prejudicial.

T p  conclude, I exceedingly honour the judgment o f Cardinal 
Cdppaviz, who having to his Natural A b ility  and Prudence added 
a particular Study, observation, and Experience o f thefe W a
ters for the fpace o f three years together, doth not think that 
Rfpo cango b y  Fb/4%4; to .which agreeth the opinion of Car
dinal S. Legate o f this City, o f whom, for his exqui-
^ite: pnderRanding, we ought to make great account. But if e- 
veritb^ fhoujdbe refolvedon,. it would be materially neceRary 
to unite the Quick and Running Waters o f the little Chanel o f 
_(}e#/p%of the Chanel .o f Gn4X,x.4/(?f4, and at its very
beginning, thofe p f f? 4 r6f%g#4 , which at prefent, is one o f the 
Springs or Heads;of P4#4n?, that fo they might afUR it in carry
ing its Sand, and the matter o f its Muddinefs into the Sea; and 
then $here would not fail to be a greater (evacuation and fcowr- 
ing ; but withall the Proprietors in the Iflet o f  S%/; Gwgzo and 
o f Ferrcnz muR prepare themfelves to indure the inconveniences 
of'Purlings or Sewings o f the Water Rom the River thorow 
the Boggy Ground .thereabouts.

iP io^dn iore eaRly incline therefore to carry it into M%/%-P<? 
fpr the.P^eafons that Cardinal C4pp<?%/ moR ingeni- 

pB&y enumerates î i a Riort, but well-grounded T rad o f h is: not
becaufe
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bccau(e that indeed it would not both by Pudings and by Brea
ches occaRon (omeinconvchience; efpecially, in the beginning ; 
but because I ho!d this for the incomodities o f it, to be a far lefs 
evi! than any of the re ii; and becau(e that by this means there is 
no occaRon given to them o f Ferntnt, to explain that they arc 
deprived o f the hope of ever (eeing the Pc again under, the W alls 
o f their City : To whom, where it may be done, it is but rea(on 
that (atisfaRion (hould be given.

!t is certain that Pc was p!aced by Nature in the mid# o f this 
great Valley made by the Hills, and by the Alps, td
carry, astheMaffer-Drain to the Sea, that is the grand receptacle 
of all W aters; thole particular Rreams which defcend from 
them.

That the Hfn# by all Geographers? Jtrc^c, f/fary ,
Mc/&, and others is enumerated among the Rivers .that fall into 
the (aid Pc.

That although Pc (hould of it (elf change itscourfe, yet would 
R ;;;c  go to look it out, if the works ereRed by humane ind uAry 
did notobRruRitspaRage; (o that it neither is? nor ought td 
fccmflrange, if one ior.the greater cothmon good (houldturn it 
intothcfamc. ,

Now at it may go fevcral wares info P c, as appeareth
by the levels that were taken by my Order ; o f  all which I fhould 
beA like the turning of it to /% Bctt4 , carrying it
above Bc/idcMc to the Church o f G4 M%<irc#f, or a little higher or 
low er, as (hall be judged leaR prejudicial^ when it cometh to the 
execution, and this for two principal reafons: The one becaufe 
that then it will run along by the ConRnes o f the ChurCh P tri- 
mony, without (eparating Ffrr4**4 from the refi o f i t ; The other 
is , Becaufe the Line is (hortcr, and confequcntly the fall greater; 
for that in a (pace of ten miles and one third? it falleth twenty fix 
feet? more by much than is required by ArtiAs ; and would go 
by places where it could do but little hurt? notwithRandingthat 
the pedbns interreded Rudy to ampliRe it incredibly. ,

On the contrary, there arebutonely two objeRionsthat are 
worthy to be examined ; One, That the Drains and Ditches o f  
S. B/%#f 4, o f the Chanel o f Cent c, and o f Burg#;?, and all thofc 
others that enter into Pc, do hinder this diverRon of.B by tht 
encreaRng of the waters in the Pc. The other is that Pc tifing 
about die Tranfom of the P//4j?cr-Sluicc?.Very near ao feet, the 
Rf/;c would have no fall into the fame ; whereupon it would rife 
to a terrible height, at which it would not Re poHible to  make, ot 
k?ep the Banks made ? (o that it would break out and. dtoWn 
theMeadowcs, andcaufe mifehie^, and damages unfpeakab^ 
and irreparable ; as is evident by the experiment' glade *;pRh

P p p p 3' f  4 ̂
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PaBarp, which being conAned between Banks, that it might go 
into Pp, this not being neither in its greatcA excrelcenle, it broke 
outinto the territories o f F/na/, and o f Ferrara. And though 
that might be done, it would thereupon enlue , that there being 
let into the Chanel of Pp, 2800. Iquare feet o f  water (for lb much 
we account thole o f Re## and Pa#arp, taken together in their 
greateA heights) the luperAcies o f it would rile at leaA four feet, 
inlomuch that either it would be requiAte to raile its Banlcs all the 
way unto 'the Sea, to the lame height, which the trealures o f the 

,r would not fufHce to effe& $ or elle there would be a necef- 
Aty o f enduring excelAve Breaches. T o  thcle two Heads are the 
Arguments reduced, which are largely ampliSed againA our opi
nion ; and I lhall anlwer hr A to the laA, as moA material.

I fay therefore , that there are three cafestobeconAdered ; 
FirA , Pp high, and Re## low. Secondly, Rf%<? high , and Pp 
low. Thirdly, Re^p and Pp both high together.

As to the ArA and lecond, there is no diHiculty in them; for if 
Ppfhall not be at its greateA height, Re^p (hall ever have a fall 
into it, and there lhall need no humane Artifice about the Banks: 
Andif&M?<?fhallbelo'.v, Rp lhall regurgitate and How up into 
the Chanel o f it ;  and alio from thence no inconvenience lhall 
follow; *, The third remains, from which there are expe&ed ma
ny milchiefs; but it is a moA undoubted truth,that the excrelcen* 
ties o f Rf#o,as coming from the adjacent yfppeBB/Ber and Rains, 
are to continue but leven, or eight hours at moA, and lo would 
Jievcr, or very yarely happen to be at the fame time with thole o f 
Ft?, caufedby the melting o f the fnowes o f the Alps, at leaA 4.00* 
milc6 diAance from thence. But becaule it lometimes may hap
pen, I reply, that when it cometh to pals. Repp lhall not go into 
P<?, but;t (hall have allowed it one or two V ents; namely, into 
the Chanel o f  Ferrara, as it hath ever had; and into .SaBwarfMM, 
where it runneth at prelent, and wherewith there is no doubt,but 
that the perlons concerned will be well plealed , it being a great 
benefit to them, to have the water over-Aow their grounds once 
every four or Aye years, inAead ofleeingit anoy them continu
ally. Yea, the Vent may be regulated, relerving for it the Cha
nel in which Rf#p at prelent runneth; and inAead o f turning^ 
byaD am at/aJSeM a^eG A i^erj, perhaps, toturn it by help o f 
Afong Sluices, that may upon all occaAons be opened and fhut. 
And for my part , I do not queAion but that the Proprietors 
themlelves in would make a Chanel for i t ;  which
receiving, and conAning it in the time of the Vents, might carry 
the Sand into the P<? o f Frz warp .* Nor need there thence be fear
ed my Aoppage by Mud and Sand, Ance that it b  luppoled that 
there WRt but very leldom be any neceSity of uAng it ;  fb that
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time would be allowed, upon occaRon ? to (cowr and cleanle 
it*

And in this manner all thole Prodigies vanilh that are railed 
with io much iear from.the enterance o f the Water of 
(welled into Pp, when it is high, to which there needeth no other 
anlwcr ? yet nevertheleRe we do not take that quantity o f Wa- 
tet,that is carried by RfM(?,and by P477^rp,t o be lo great as is alBr- 
med : For that P. D . Benedetto hath no leReaOcutcly
than accurately oblerved the mealures o f this kind, noting that 
the breadth and depth o f a River is not enough to reldlve the 
queRion truly, but that there is rcfpeR to befhad to the velocity 
of the Waters, and the term o f time, things hitherto not conR- 
dered by the Skitful in thele affairs ; and therefore they arc not 
able to fay what quantity o f Waters the laid Rivers carry, nor 
to conclude of the rilings that will follow thereupon. Nay, it 
is moR certain, that if  all the Rivers that fall into f  <?, which are 
above thirty, (hould rile at the rate that thele compute to 
do, an hundred leet o f  Banks would not fufHCe, and yet they 
have far fewer : So that this confirmcs the Rule o f R- P D . Bt;??.

.&;?<?? namely, that the proportion o f  the height o f the W ater 
o f Rf/win R.t#<? to the height o f the Water o f  Rf#<? in f<?, is 
compounded of the proportion o f the breadth of the Chanel o f  
P<? to that o f Rene, and o f the velocity o f the Water of Rf%<y 
in Fo to the veiccity of the Water of Re%<? in Rf#<? s a manileA 
argument that there cannot in it, by this new augmentation o f  
Waters follow any alteration that neceCitates the railing of its 
Banks, as appeareth by the example o f P47Mr4, which Lath been 
fo far from lwelling Pp, that it hath rather aRwaged it? lot it hath 
carried away many Shelfs and many Hlets that had grown in its 
Bed, for want of Waters lulHcient to bear away the matter o f  
Land-Roodsin lo broad a Chanel? and as is learnt by the trial 
made by us in P4/74rj with the Water o f  B%y<*M4 ? for ereQing 
in the River Randing marks, and (hutting the laid Sluice,we could 
lee no lenRble abatement? nor much lels after we had opened it 
lenRble increalment; by which we }udge that the lame is to luc- 
ceed to P^, by letting in o f Rexo^ B7rr4774 having greater pro
portion to P477%r(? than RcTM to P^, conRdering the Rate o f thole 
Rivers in which the Oblervation was made. So that there is no 
longer any occaRon for thole great railings o f Banks ? *and the 
danger o f the ruptures as well o f Re7%? as o f Po do vanilh, as al- 
fo the lear leR that the Sluices which empty into P<? Ihould re
ceive obRruRion : which if they Ihould, yet it would be over ir̂  
a lew hours. And as to the Breaches of P4#4ro which happened 
in 1623. 1 know not why,leeingthatit is cpnlelled thaCtheP" , 
was not, at that time? at its height, ojne Ihould rather charge

witK
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with the crime, than quit it thereof The truth is , that the 
Bank was not made of proof^ Once that the fame now continu- 
cth who!e and good, and P43<?rp doth not break o u t; nay,there 
was,when it brake more than a foot and ha]f o f its Banks above 
the Water, and to fpare; but itbrokethorow byaM oies wor
kings or by the hole o f a Water-Rat, dr tome fuch vermine; 
andbyoccadonofthebadncfsofthe (aid Banks, as I dndeby 
the teAimony of fbme witneCes examined by my command,that 
!  might know the truth thereof Nor can !  here forbear to fay, 
that it Would be better, if  in fuch matters men were more candid 
dndfincere. ButtbfecureOur (elves neverthelede, to the ut- 
moA of our power, from fuch like Breaches which may happen 
at the Hr A, by reafonof thenewnedeofthc Banks,! preiuppofe 
that from P<? unto the place whence R??7<? is cut, there ought to 
be a high and thick Fence made wMh its Banks, fo that there 
Wduldbe nocaufe to fear, any whatfoever acceHlons o f Water, 
although that concurrence of three Rivers  ̂ which was by fomc 
more ingenioudy aggravated than faithfully Rated by that which 
was (aid above were true; to whom I think nor my felf bound 
to make any farther reply ̂ neither to thole who fay that will 
afeend upwards into Rf#p,dnce that thefe are the fame perfoiis 
Who would introduce a (mail branch o f the faid P# into the 
Chanel of F tn w c , that fo it mayconveightothe Sea, not Ee/M? 
dnely, but alfo all the other Brooks o f which we complained; 
and becaufe that withal it is impodible,that a' River fo capacious 
as Po (hould be incommoded by a Torrent, that, as I may fay, 
hath no proportion to it.

I come now to the budnede o f the Ditches and Draines ; and 
as to the Conveyance o f BttnMM, it hath heretofore been deba
ted to turn it into M*/#-P(?, lo that in this cafe it will receive no 
harm, and though it were not removed, yet would it by a Trench 
under ground purfue the courfe that it now holdeth, and alfo 
would be able to d if imbogue again into the faid new Chanel o f 

which conforming to the iuperdcies o f the Water o f fp , 
would continue at a lower level than that which fn/Mrc had 
when it came to Ferr^n?, into which Bum#;* did neverthelede 
empty it (elf for iome time.

The Conveyance or Drain of and the lirtlc
Chanel o f Ctifp may alfo empty themfelves by two fubterranean 
Trenches, without any prejudice where they run at prefent, or 
without any more works o f that nature, they may be turned into 
the faid new Chanel, although with fomewhat more of incon
venience ; and witha!!, the Chanel o f Ffrntnr, left dry, would

a fufHcient receptacle for any other Sewer or Drain whatfbe- 
^cr, that fhould remain there.
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AU whic^ Operations might be brought to perfeRion with 
i $o. thoufand Crowns, well and faithfully iaid oun which fumm 
the B^/^77^7 will not be unwiHing to provide ; bcHdes that thofe 

ought to contribute to it , who (hall partake o f the
benefit.

Let me be permitted in this place topropofe a thing which I 
have thought of, and which peradventure might occafion two 
benefits at once, although it be not wholly new. It w^p in the 
time o f P^n/ V. propounded by one Crc/i;e#x,M ^n Ipgi- 
neer, to cut the Md/H-P^ above /e P%p(?x,x,g  ̂and having made a 
fufHcient evacuation to derive the water thereof into the P  ̂ o f 

4770, and fo to procure it to be Navigable ̂  which was not at 
that time effe&ed, either by reafonofthc Oppofitions q f thofe^
whofepofleflionswere to be <?at thorow , or.byreafd^^qfthe 
great fum o f money that was neceffary for the effe&ingof it ̂  But 
in viewing thofe Rivers, we have obferved, th a t^ e  fedgyputting 
might eaRly be made below /o in digging thqyqw the
Bank called drawing a Trench of theBig]%fs,that;
skilful ArtiAs fhall judge meet unththe Po ^ o f ,^ r i4770,b^lp)Y the 

o f the (aid S. ALifM; which as being a w o rk j}f ^nojt 
above 16d! Perches in length , would be hnifhed wi^^ppefy 
la o c o . Crowns. ' j uiu  ̂ ^

FirR^ it is to be believed, that ithe waters tunning th^w ay^ 
would not fail* to open that Mouth into the.Sea,/whic^ 
fentisalm oRchoaktupbythe Shelfof Sand, ^ h iq ^ t ^ p ^ W  
Mouth of f  <)%to%rro hath brought'thither y and tha t 
again bring into ufe the Port Goyo^jand its I^vig^cionv^

And hap]y experience might teach us, that the fuperficies o f  
Po might come to fall by this affwagement of Water, fo that the 
acccflion of Reno would queRionlefs make no rifing in i t : 
Whereupon, ifitfhouldfo  fall out, thofe Princes would have 
no reafon to complain; who feem to queRion, leR by this new 
acceflion of water into Po, the Sluices might be endangered^ 
Which I thought not fit to omit to reprefent to your Lordfhip; 
not,that I propofe it to you as a thing abfolutely certain, but that 
you might, if you fo pleafed, lay it before perfons whole judge
ments are approved in thefe affairs.

I return now from where I degreR, and affirm it as indubita
ble, that R ^o  neither can, nor ought to continue longer where 
it at this day i s ; and that it cannot go into any other place but 
that, whither Cgn^d/Cgppoyii defigned to carry it, and which 
at prefent pleafeth me better than any other ; or into 
whence it was taken away ; the vigilance o f Men being able to 
obviate part o f thofe mifehiefs,which it may do there.

But from its Removal, befides the alleviation of the h*rm
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v^hich by it (elf is caufed^ there would a!io reftdt the diminution 
o f that whi^h isoccaHOned by the other Brooks, to the. right hand 
o f  the o f ^rgenfg ;fora(much as the (aid f<? wanting alt the 
w aterofRc^,itw O uldofneceQ ity come to ebb in fuch man
ner, that the Valleys would have a greater Fall into the fame, 
and consequently it would take in, and (wallow greater abun
dance o f water. and by this means the Ditches and Draines 
o f  the Up-Lands would likewise more eafily Fall into them ; ei  ̂
pecially if  the (couring of were brought to perfe&ion,
by which the Waters o f would fall into  ̂ And
ifalfb that o f were enlarged, and hnifhed, by which there
might enter as much water into the (aid P(? o f as is taken
from it by the removal o f although that by that meancs
the water o f the Valleys would aQwage double: Nor would the 
people o f ,<4 rgf#;<tjthe Ides o f  S. Grorg;#, and have any
caute to complain  ̂for that there would not be given to them 
more water than wds taken away : Nay (ometimes whereas they 
had Muddy waters, they Would have clear; nor need they to fear 
any tipng: And furthermore, by this means a very great quan
tity o f  ground would be reAored to culture ; For the effe&ing o f 
all which, the fumm o f $o. thou(and Crowns would go very far, 
and would ferve the turn at pre(ent touching thofe Brooks, car- 
rying them a little farther in the mean time, to 611 up the greater 
cavities o f  the Valleys, that we might not enter upon a vaper 
and harder work, that would bring with it the difficulties o f other 
Operations, And (b would hinder the bene6t which thefe people 
txpe&from the paternal chanty of His Holinefs.
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L/ft.s.

T O
The Right Honourable,

MONSIGNORE
D. F errante Cefarini.

T  reatife o f the ME NS URAT I ON of  R UN
NI NG WA T E R S ?  Right Honourable, land 
moA Nob]c Sir, hath not a greater Preroga
tive than its having been the produ&ion o f the 
command o f Pope VIILwhen His Ho-
lineA was plcaied to enjoyn me to go with 

in the ViAtation that was 
impoled upon him in the year 162^. o f the Waters o f FjfriwF, 

a n d R ^ j^ p f j  ;for that , on that occaAon 
applying my whole Study to my Service and duty, I pubMhed in 
that Trcatife iome particulars till then not rightly understood and 
conAdcred Cthat I k n e w )  by a n y  o n e ; although they be in them- 
felves mo A important, and of extraordinary confequence. Yet 
1 muA rei.dcr thanks to Your Lordfhipfor the honour you have 
done to that my TraA ; but wiAi withal, that your EAeem o f it 
may not prejudice the univcrfalEAecm that the World hath o f 
Your Honours moA refined judgement.

As to that Point which 1 touch upon in the Conclu Aon, name
ly,That the conAdcration o f the Velocity o f Running Watet Aip- * ^^ezza,but 
plycththeconAdcration of the* Length omitted in the conimon mifprmtcd. 
way ofmeaiuring Running W aters; Your Lordfhip having com
manded me that in favour of f  and for the perfeA diAo-
very of the dilorder that commonly happencth nowadayes in 
thediAributionof the Waters o f  Fountains, I fhoulddemon- 
Arate that, the knowledge of the Velocity lerveth for the Anding 
of the Length : I have thought Acto latisAc your Command by 
relatinga Fable; which, i f !  do not deceive myiclA will mak^ 
out to us the truth thereof  ̂inAmuch that the reft o f my TreatiA 
(hall thereby alto become more manifeA and intelligible , ev<m to
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thofe who Bnde therein fome kinde o f obfcurity.

In the dayes o f yore, before that the admirable Art o f Wea
ving was in u(e, there was found in a vaAand unvaluable
Treafure, which confiRed in an huge multitude o f pieces o f Er- 
mefin, or Dam ask, I know not whether; which , as I take it, 
amounted to near two theufand pieces ; which were o f fuch a 
nature, that though their Breadth andThicknefs were finite and 
determinate, as they ufe to be at this day ; yet neverthclcfs, their 
Length was in a certain fenfe infinite, for that thofe two thoufand 
pieces,day and night without ceaflng,iflued out with their ends 
at fuch a rate, that of each piece there iilued 100. Ells a day,from 
a deep and dark Cave, confccratcd by the SuperRition of thofe 
people, to the fabulous In thofe innocent and early
times ( I  take it to have been, in that fo much applauded and 
defired Golden age J  it was left to the liberty of any one, to cut 
off o f thofe pieces what quantity they pleafed without any diffi
culty : But that felicity decaying and degenerating, which was 
altogether ignorant o f Men#? and Tytn*?; ; terms certainly moR 
pernicious, the Original o f  all evils, andcaufe of all difeords; 
there were by thofe people Rrong and vigilant Guards placed 
upon the Cave, who refolved to make merchandize o f the Stuffes; 
and in this manner they began to fet a price upon that ineRima- 
ble Treafure, felling the propriety in thofe pieces to divers Mer
chants ; to fome they fold a right in one, to ibme in two , and to 
fome in more. But that which was the worA o f all, There was 
found <mtBy the iufatiablc avarice o f thefe men crafty inventions 
to deceive the Merchants aHo ; w ho came to buy the aforefaid 
commodity , and to make themfelves M aRers, ibme o f one 
ibme o f two , and fome o f more ends o f thofe pieces o f R uff; 
and in particular, there were certain ingenuous Machines placed 
in the more iecret places o f  the Cave, with which at the pleafure 
o f the Guards, they did retard the velocity o f thofe Stuffs, in 
their iifuing out o f the Cave; infomuch,that he who ought to have 
had ioo . EUs o f Stuff in a day,had not above $o, and he who 
fhould have had k).oo, enjoyed the benefit o f $o. onely ; and io all 
the reA were defrauded o f their Rights,the furplufage being fold, 
appropriated, and fhared at the will o f the corrupt Officers: So 
that the bufinefs was without all order or juAice , infomuch that 
the Coddefs being difpleaied at thofe people, deprived
every one of their benefit, and with a dreadful Earthquake for 
ever clofing the mouth o f the Cave, in punifhment o f fomuch 
impiety and malice : Nor did it avail them to excufe themfelves, 
by faying that they allowed the Buyer the Breadth and Thick- 
nefs bargained fo r ; and that o f the Length, which was infinite?

there
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there could no account be k ep t: For the wife and prudenf 
PrieR of the Sacred Grptf# anfwercd, That the deceit lay in the 
length, which they were defrauded of, in that the velocity o f the 
Autfe was retarded,*as it idued put o f the Cave : and although 
the total length of the Piece was infinite, for that it never cea- 
fed coming forth, and fo was not to be computed ; yet never- 
thelcfs its length confidered, part by part, as it came out o f the 
Cave, and was bargained for, continued Rill finite, and might' 
be one while greater, and another while leRer, according as the 
Piece was conRituted in greater or Idler velocity*  ̂ and he added 
withal!, that exa&JuRicc required, that when they fold a piece 
o f Ruff, and the propriety or dominion therein, they ought not 
only to have afeertained the breadth and thickneUe of the Piec^ 
but alfo to have determined the length, determining its ve- 
locity.

The fame diiorder and confufion, that was represented in the 
Fable, doth come to paffein the HiRory o f the DiRribution o f 
the Waters of Conduits and Fountains, feeing that they are fold 
and bought, having regard Only to the two DimenRons, I mean 
o f Breadth and Height of the Mouth that difehargeth the W a- 
te r ; and to remedy fuch an inconvenience, it is neccRary to de
termine the length in the velocity ; for never Shall we be able 
makeagucHeatthe quantity o f the Body o f  Running W ater, 
with the two DimenRons only of Breadth and Height, without 
Length.

And to the end, that the whole buRncfs may be reduced 
to a moA cafle pfa&icc, by which the waters^of AqueduRs 
may be bought and fold )ufHy^ and withmeafures alwayes ex^ 
aAandconRhnt.

FirR, the quantity o f the Water ought diligently to be exa
mined, which the whole principal* Pipe difehargeth in a.time 
certain, ay for inRance, in an hour, in half a^a.hour, or in a lefEc 
interval o f  time, (for knowing which I have# mol? exaR and 
eaRe Rule) and finding that the whole principal pipe difehar- 
gcth*z/. a thouiand Tuns o f Water in the fpace o f one or 
more hours, in felling of this water^ic ought not to be uttered by 
the ordinary and fatfc meafure, but the diRribution is to be 
made with agreement to give and maintain to the buyer ten or 
twenty, or a greater number of Tuns, as the bargain (hall be 
made, in the fpace o f an hour, or of feme other fet and deter
minate time. And here 1 adde, that if t were to undertake to' 
make fuch an ad^nRment, t would make ufe o f a way to divide * 
and meafure the time wirh fuch accuratendle, that the fpace o f 
an hour fhduld be divided into four, Ax, or eight thoufantFparts
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without the leaR errour ; which Rule was taught me by my 
MaRer *S*g#. G%///<f0 G^/j/^z, Chief Philolbpher to the moR Se
rene Gr4H;% o f And this way wi!! (erve eafUy and
admirably to our purpofe and occahon^ fo that we (hall 
thereby be able to know-how many Quarts o f Water an A- 
queduR wilt difeharge in a given time of hours? moneths, or 
years. And in this manner we may conRitute a Cock that (hall 
difeharge a certain and determinate quantity o f water in a time" 
given.

And becaufe-daily experience (hews us, that the Springs o f A- 
queduRs do not maintain them alwayes equally high, and foil 
o f  Water, but that (ometimes they increafe, and fometimes de- 
crea(e, which accident might po(lib!y procure dome difHculty in 
our diRribution: Therefore, to the end that ail manner of (cru- 
ple may be removed, I conceive that it would be convenient to 
provide a CiRern, according to the occa(ion, into which there 
might alwayes fall pup certain quantity o f watery which lhould 
not be,greater than that which the principal pipe difehargeth in 
times o f drought, when the Springs are bare o f water, that fo in 
this ,CiRern the water might alwayes keep at one conRant height. 
Then to the CiRern fo prepared we arc to faRen the Cocks o f 
partkularperfops,.tp wliom the Water is fold by the Reverend 
ApoRcJique Chamber, according to what hath been obferved 
before; and that quantity o f .Water which remaineth over and 
above, is to be difeharged into another CiRern, in which the 
Cocks of the Waters for publickfervices, and o f thole which 
people bpy upon particular ^ccaflons arc to be placed. And 
when the bufmdlclhali have been brought to this pafle, there , 
willlikewife a remedy be found to the fo many ditorders that 
continually happen ; o f which, for brevity (ake, 1 will inRance 
in but four only3 which concern both publique and private bene
fit, as beinu, in ^y^u dgm en t, the moR enormous and intole
rable. ^  -

Th^ frR  incOjUyenience is, that ip the common way of meafii- 
ring, difpenfng^ and felling the Waters o f AqueduRs, it is not 
underRood, neither by the Buyer nor Seller, what the quantity 
truly is thatis bought and fold ; nor could I ever meet with any 
either Engineer pr ArchiteR,.or ArtiR, or other that was able to 
decypher to me, what one, or two, or ten inches o f  water was. 
But by our above declared Rule, for ditpenfng the Waters o f  
AqueduRs we may very eafily know the true quantity o f Water 
that isrbought .or fold, as that it is fo many Tuns an hour, fo ma
ny a day; fo many .in a year, &c.

The Rcdnd disorder that happeneth, atprelent, ip the diRrî
^ . t butmg
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butionof AqueduAsis, thatasthebufineR eis^iqw .gpY :^^xt 
licth in the power of a fordid Mafbn to take- un jaAiy J&pp; 
and give undefervedly to another more ordeRebW^ter^^hjjUjb^ 
!ongeth to them of right: And I havQ^en it;jdpt^,^Q Bgy 
own experience. But in our way o f meafuring and diRri* 
buting Waters, there can no fraud be committed; and put

tin g  the cate that they (hould be committed, its an eafie mat̂ - 
ter to know i t , and amend i t , by repairing to the Tribunal 
appointed.

Thirdly, it happens very often,(and we have cxamplesthere- 
of both antient and modern) that in difpenhng the Water after 
the common and vulgar way ? there is fometimes mqre Water diC- 
pended than there is in the RegiAer,in winch there will be regi- 
Rred, as they fay, two hundred inches ("for example) and there 
will be difpenfed two hundred and fifty inches, or more. Which 
paflagc happened in the time o f  Nerz/4 the Emperour, as GfitAp 
freKt/xp writes, in his a. Book,
where he obferveth that they had 1 . g ^ -

o f W ater; and found that they difpenfed i^.018. g^7- 
And the like Errour hath continued, and is in ufe alfb 

modernly until our times. But if our Rule (hall be obferved, 
we (hall incur no fuch diforder, nay there will alwayes be given 
to every one his fhare, according to the holy end of exaA ;uRicc, 
which yif MW ejl. As on the contrary, it is
manifeR, that His Divine Majefty hateth andabominatetk Fp/z-

as the HolyGhoAfpeak- 
eth by the mouth o f in the CA^p.so. P^d^y
^  Po/zd?^, ^  ^pad

And therefore who is it that feeth not that the way o f  
dividingandmeaftiringof W aters, commonly ufed, is exprefly 
againR the Law of God. Since that thereby the fame meaiure 
is made fometimes greater, and fometimes lefler; A ^iforder fb 
enormous and execrable,that t (hall take the boldnefs to fay,that 
for this foie refpeA it ought to be condemned and prohibited like- 
wife by human Law,which (hould EnaA that in this buRnefs there 
fhould be imployed either this our R u le , or fume other that 
is more exquifrtc and praAicable , whereby the meafure 
might keep one conRant and determinate tenor, as we make it, 
and not, as it is now, to make Pp/iabar d^Ptwd^F, ^

And this is all that f  had to offer to Your moR IlluRriou's 
Lordfhip, in obedience to your commands, referving to my felf 
the giving o f a more exaA account o f this my invention, w h ^  
ihe occaSon (hall oHer, of reducing to praAicc fo holy, )uR, and

necef^ry
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neceCary a reformation o f  thcMcalure o f Running Waters and 
o f  AqueduRs in particular : which Rule may alio be of great 
benefit in the diviCon o f  the greater Waters to over flow 
Grounds, and for other u fes; f  humbly bow,

* *
and

D. Benedetto CadeHi, /4/AC .̂ 
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ZA ^ provâ  R *;& 100. Syphons. Fj^a 7?

<*L T̂ Arno yp̂ax itr/p/̂ p̂ x ̂ 4̂xF-F/oô xa4rt̂ a ia4 ox# tMr̂ of4 Fr#aâ a#
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FiumeMorto, v^/^yca^I?y /o/^F/ato;^ J44, cy /atcSerchio, yp

Ẑ r yafo Setchip^a^/y/a^T^^^y. , # yp,8o
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o/Zy. ŷ X/OWO IV . 4%<Z V. ^g
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^g^xf/yyMof y M 4yo f̂r 4̂^ ^ ^ .4 ^ y y 3 4 p̂oyy/% ^44/^ yoy^H^c/y^y
<a?^ y/w^^y/% y y ^ ^ ) 4yf ̂ I ? 4? ^ ^ .  y4xyow<? I ,  I I )  I I I .  ^ 8

Quick-Height of 4 It/W) if yy. Drf̂ /̂o/? V . 48

^4/0  ̂of yLe pyoTfy )̂ Take heed of the Bill Waters. Coyo% V  L y
.Ro4/c#.f of Monhgnore Corhni 4g4//̂  ?̂ f ^To/fo4 of Reno y ô ;%o PQ 
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r̂yayF/yoyZy. ^
yA? /yr//yyr. Ibid.
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^  Ff'^yr a/ 4/7̂ / PyAy/ŷ  /4 ;Y/ g/-z/y4  ̂  ^  77^ ^

^  #fB? THyyyy , ^ ŷy/paZ/y//? a^p //? ŷ/py/yy. Fyo^ /̂r/J 1 1. 7%f*
^yw I.  ̂  ̂t
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