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The Preface to the Ingenious 
R E A D E R .  

al G1~1fi.s ( which are 
now wroagbt ~p t o  that he@ 

we f i e ]  are btlt a Mo- 
- V 

not the 1 4  hint thered neither do 
their ~ccOrds firnp-a with any 
thin2 that does Antedate ollr late 
d$iveries of the TeleTcope, or 
Microfcope. The want of which 



W 

The Preface. 
incomparable h @ c e  made them not 
oneh erre in their fond CdePial lHy- 
poth$s, anndcr.Jline &eel-work 
of the Heavens above M, bzt a& in 
their nearer Obkrvatians of the mi- 
""re B o d .  andfnalLeP~irt qfcreu- 
tares abotlt a, which have been dy 
them btlt /l&htly and perfnBori- 

. ly d$ribed, CLS being the dpegard- 
ed pieces and htlfilemt ofthe Cre- 
uti"n ; when (aim!) thop fin$ of 
Se@ were not able to  Ji;e bow CH- 
riotlJ the mningtefi thitgs of the 
world are wrozght, and with what 
eminentjgnat~res of Divine Pravi- 
dence they were inrich'd and embeL 

l@d, 

3 

The Preface. 
lipd, without oar Dioptrical afii- 
jtance. Neither do I thinkt hat the 
Aged world Jtunds now in need o f  

' SpeEtacles, _- more than it did in i t ~  
primitive Strezgth and Lz re : for 

i f  howfiever though the fie2 ties of  the I 14 i "  
fiul of our Primitive fither Adarn 
might be mare qrrick&per@icaciotls 
in App~ehenm,  t h a n  thok of o i v  
lapfid filves; yet certainly the Con- 
pitition of  Ada m's Organs wm not 
divers from otlrs , nor dfirent fion, 
thop o f  hh Fallen Self, ji thnt he 
codd never dfiern thofi dqant, or 
minate objeL7.s by Natu14al Vqon, m 
we do by the Arttfitial advantages of 

the 



The Preface. 
tbeTele fcope and Microfcope. 
So that certainb the /i!condary Pla.. 
nets of saturn andJ~bpit& and 

LI I 

hk AI$%  appearance^, the Ma- 
culz  Solis, andLunatiansofthe 
inferio~z- Planets, were m obgure 
to him m zntnown to  hh Pojerity; 
onely what he might ingeniozflgbep 
at ly the Analogic of things in Na- 
ttne, and b e  other advantageo~s 
Circzllmfiances. 
And mth$ remote objen~ werebe- 

yondthe reach Of'hi~ ndt~ra@ptic&, 
li) do~btI$ the Mime Atoms and 
Particles o f  matter, were m. znbo m 
to him,a.r they areyet tln/̂ een by 

The Preface. 
certainly both bh and our Eyes were 

, F e d  b providence in Analogie to 
, the r e ~ t  of oa finfis, and as nkhc 
Yi( bejZ manage this particzldr E&ne 
-! we call the Body and bp agree with 
I the place ofoxr habitation (the eorth 

and elements we were to converk 
with) and not to be criticatfie~a- 
tors,/ .̂weyors,and adiytlute judges 
o f  the inrnenfi Vniverj;: : and there- 

I p  

'; fire it bath ofZen jiemJ'd to  me beyond 
an ordinary pro babili9,andFmt hing 
more than fincy ( h0 W paradoxical : /-,ever the conje#~t*e may kern ) t o  

! think, that the leap Bodies we are 
able t o  fie with oii- nukd eyes, are 

b bat 



The Preface. 
but middle propwtioonals (as it were) 
'twixt the great$ attdrmaII4 Bo- 
dies b nature, which t WO Extremes 
lye eqadly beyond the reach of hit?- 
mme~nfition: For m on the o e d e  
they are but narrow FuIs, and not 
worthy the name of Pbilo~pbers,that 
thi& a y  Bob cati be too great 
or too too vajt in its dimeJo1~~ ; 

fikw?, are t h y  m itzappre- 
henive , dad of the [me litter with 
the former, that on the other jide 
thin&heparticles of Matter may be 
too kfde ,and that nattlre 2JEinted at 
an Atom, andmKjZ have a non ul- 
tra ofher jibdivqons. 

SKch 

qp"p?--- 

The  Preface. 
sgch , l  am fire,o~r Modern En- 
e (the Microfcope) wjl ocubr- 

evince and ~nlearn them the; opi- 
p J ,  - 

nzons again : f i ~  herein jog maifia "' whdt a Wil divider ofmatter Na- 
twe h~ ; herein we can- f i e  what the 
illd!rious wits o f  the Atonical and 

, ~oi$@~Iiriaian 'P hilofiphers dKrJt 
but imagine, even the very Atms 

9 and their repzted itzdivifible~ and 
41 ---- - leap realitieio L- f ~ a t t e r ,  hiy the CH- 

I t  riow Mechan f i  and organical Con- 
i; trivance o f  tho f i  Minute Animals, 
; with their'd~i~~parts,co~otlr$~~re 

and motion, whore whole bgltwere 1 to them aim$ inugble : thnr 





The Preface.  he Preface. 
f lmr~w Enginesthere 2 more c a r h  qa~tim, and that motion may be 
Mathematick~, and the & c b b  bath invfibb and anintelligibh 

0 f tbe/e htde .F&icb more row, m meilmf~&, and~robablyH 
nea@ f irth the wyom oftheir 4 m m~pdrabt;le an attribxte to Bad 
M*. .! 

dies, h well m Extenpon h* 
~~dindecd , f the  ve1~ natwe of 

co$p h the Int@ne motion 
of& parts O f that ~ o d y  calld'gid, 

' m Des-Cartes happibj^~'oFd~ 
and Mr. Boyle hm more happily 
demonjrated, Why we not be 
bold hot h to think andfiy,tbat there - 

M~tle~. Tbefolow& : C 2 no thing in the l%oddas an 
khatioW@em to  mak oat7 the 7 abj/gte gxjebece ?/or I. thegreat- 
flinatepdrticlees afm% (ifnot a//) ejt part of the ~orld(viz.tbe &the2 
Bodies are ~onjantly in fine &d ria/ ~ e d i g m  (wherein all the Stars 

and 



The Preface. V d The Prefi&$ 
and Planets do[wim)h no W confipd 
by a// to beficid;andb,con~g~e@ib, 
in a Perpet~lal Moth 2. AI! the 
jfxed li&:h of Heaven are generally 
coicfgded to  be pwe Firt,andfo con- 
~ 4 ~ e n t & 7 ~ i d  +, and then fibcon- 
fiquentialb in motion ap ; not to 
mention the dinet'ical Rotatiot!~ of 
their whole Bodies, which ever3, one 
h fippofid to have@ we Ia o~rS8n: 
and lts for the Opce and Piunetaty 
Bodies ofthe Vniverfi, they are all 
pamm, and the aberialMmer is 
continza~vjtreaming throggj them, 
their interna/flre and heat conjtantly 
fibltinig Atoms ozt of them, the 

Magne- 

I 
$ Magnetical Atoms continualhplay- 

ing abogt them : Not to mention a@ 
their dinetical Motions about their 
own Axes,andcircumrevolutions a- 
bozt tbeh central S ~ n s  : /o that,ls it 

; not,lfiy,momore thanprobable,tbat r$ 
and quie/"cency h a meer Peri;patett- 
ca l Notion ,and that the F p ~ e m e  Be- 
ing (who 2 A#ivity it FIf) never 
made any thing inaE-Eive or ztterly 
devoid o f  Motion ? 

Hence wil ~navoidable p10 W lijme 
ot herPrinciples oft be ever-to-be-ad- 

: miredDes-Cartes : 
I .  That w Matter i~ made greater 

' or lep, by uddition or jilbdzaion of  $4 
d 

c parts, 



The Preface. The Preface. 
parts, f i  M mdefwifter one of the abji.Ktejf things 
!omfl$ addition given to the MO- ' in Nutwe. 
=,bp other contig~ko~ Bo& more A B ~  t herfore atpre@ weFak?p 

~ v h g ,  ~rtyfibd,Ri~~ ofit i qithitjz the C Q ~ P Q / T '  o f  the Micro- 
By Bodies /wiier moved. ?: fcop c, and loot at nothing f ~ ~ t h e r  

2 . AS thepart$ O ~ M ~ ~ ~ ~  can be than W T E ~  dFover thewin : 
l ~ s f e t d  f;.om one Body t o  another, 

' 

~k knowledge of- (@h the 
am! tong remain ignited, leaTn9d Veru lam ) bath bhberh~ 
widd rtmdinfifi~* f i  Motion , determin'd by the view ~ ~ ' F g h f ,  

, that phatfiever is inv$bk, either *ay be @@npdted from one Body to 
ander ;  LW when it le not trlrnSfm3d,,. . 'in refieH of the P ~ n e f i  ofthe fheody 
a m~ldrmmain thxt~01s/fa~ F& or the pt21iefi 0 f the paris,or 

tbefi fibltme S p e ~ ~ / ~ t j ~ ~ ~  1 - , of [he fibtilty of its motion, 12th 
/hall with rnon con f dence tre& fin enquired ; ~tzdyeet rbefi be the things 
an@fhfl pi~ce ; the SpecuIation (~f that gover?~~atureprincipalb: HOW 
MQ~~QQ, and its Orkin, being, 1 mrch therefare are we oblgd to  no* 

C072@ C 2 dem 
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The Preface. The Preface. 
dern Ind@rp, h a t  of late h& d~ ; cbs of &the enpant and t~mlt*  
c0versdth'" adudnt1zgeo1# A T ~ @ ~ ~ o ~  motion ofthe' Atoms of ull.,Rajd 
Gk@~,andfi~niJb'd oxr necQj'tieS Bodies, and thop inyfnite, @$ble 
@irbficb a?'t@cia/~~~jhot  now nt.i- phieh dudypod~ceth0F 

6 the f nefiQ g&? nir & i' prod@ous (t'hot~,$ common) $8~ 
fiajflne/^s gfrheparts, nor the pbti/ty mongj M:) ~ n d t h o z ~ h  rbe/e hopes 
flits ~ t i o ~ , c a ~ F c t l r e  them from oZtr be v$b hyperbolical, yet who can 
djrcovery At2dindetddy,be ~i~~ te[ howfar ~ e c  banicallnh$~mdy 
~ i c k ~ m e r  prevdil, andthat dar- pTeglai&far the procefi ofArt h i n d ~  
3Q:ng 41 codd bat pe$rm what h finite, and wbo cankt anon-ultra 
7h@r$~ in Conical/B'ionS demon- 

' 

t o  her endevom? I am fire# 
.bt6 we hope, ere /ong, toFe backaurds at. the D@ 
'he Mdgneticd of &,F bath already pe@mfd9we cane 
Eo~@one, the SoIary AtomS ofl&ht not bzt conclxde fich 
corgl3obuIi the& of& to be within the circle 
JDes-Cartes> tbe/rpringY PCXrtt'- and perhaps- not 



.The Preface. 
fixrio to exhibit: however this Im 
@re of; That withotltFmeficch Me- 
chanica! a/"sIjzance, ow be/2 PhiIofi- 
phers wjd b ~ t  prove empty Conjekii~- 
ral@~, and their profozltld'  spec^ 
iutions herein,bat g1opd o~$deFu/- 
l a c k ;  lib oar Stage$enes, or Per- 
Spetves,tbat/he W things inwmds, 
when they are bat fipe@cidpuin- 
thp.  

For, to  conchde with that do~bh 
Honozrable (botbfi~ his parts dnd 

tIoyle parentage) Mr. Boyle, When a 
his ET- Wrier,fiifh he, acq~aints me oneh fay% 

with hh own thoughts or conje#~re~, 
withoar inriching h2 d$o~j"e with 

? 

The Preface. 
d n j  reat Experinent or Ob/?rvation, 
#'be be m e k e n  in h t  Ratiotinatid 
on, I am in/iome danger of ening with 
him, and at le@ m lib t o  lop my 
time, witbotlt receiving uny vdm ble 
comppenption for /Vg~*eat a lop : Bzt 
ifa WWer endevo~rs, by delivering 
new arzd 1-ealO bjirgvations or Expe- 
riment.~, to  cr-edit Opinions, th E 

Cap 2 I N I I C ~  oibell waye.~ ; for& hb 
Opirzionr he never ji fa& (big Ex- 
periments being ti-ue) I am nor ob- 
l e d  to believe the former, and am 
lej at my liberly to bent@ my jiyby 
the latter : And thotlgh he have er- 
rot le~@~/ut .e$r~f led  upon hjs Ex- 

per&- 



The Preface. 
F . perbAntts,,yet the Fowdatioon being 
L -  fllid, a more wav Bddk aray be 

mch firther'dby it, iin the ere- 
Etioa of a mke j d i c i o ~ s  and CO$- 

Pent Fabrick 

From New- Hall, a 

nru &llifax, 
redup, 1661. 





Microjcopical Ob/er~ations. 
cxquifite fabrick of the eye, even to the diRinCtioli of 
parrs. 

Had our famous Mufit but Teen them, he would not 
have fpoke 10 doubtfully as he did: ocular (faith he, 
fpeaking of Flea's ) baberc, uer$mile fi trim quad /uoz 
elrgunt rec$w, tidm quad 8ppetsntc luce jio [ubd~runt. He 
has all0 a very long neck, jemmar'd llkc the tail of a 
Lobfiar , which he could nimbly move any way ; his 
head, body, aud limbs alfo, be all of' blackilh armour- 
work, fl~laing and poliflled with jernmar's, tnoR excel- 
lently contrived for tlie uimble motiou of all thc parts ; 
iiattire having armed him thus Cap-a-pe like a Curiazier 
in warr , chat he might not be hurt by tliegrent leaps he 
takes j to which purpofe alfo he hath fo exceller~t an 
eye, the better ro look before he leap : to which add 
this adva~lta~eous contrivance of the joynts of his hin- 
der legs which beud backwards towards his belly, and 
the knees or  flexurc of his fore-legs forwards (as in  
moft uadrupeds) that hemight thereby take a bettcr 
rile W 1 an he leaps. His feet are flit into claws or talons, 
that he might the better Rick to what he lights upon: hc 
hath alfo two pointers before wllicll grow out of the 
forehead, by which he tryes and feels all objeas, whe- 
ther they be ed~bleor no. His neck, body,and limbs are 
alfo all beret with hairs and briitles, l ~ k e  CO many Tarn- 
pikes, as if his armour was palyfado'd about by hem. 
Ath?s illout is fixed a Probofcis , or hollow trunk or 
probe, by whichhe both punches the skin, and rucks the 
blood throu h it, leavingthatcentral fpot i n  the middle 
of the Flea. % itiug, where the probe entred. 

One would wonder at the great itrength lodged in fi 
fmall a Receptacle, a l ~ d  that he is not able ollely to car- 
ry his whole arnlolir about him, but will fr~sk and curvet 

fo 

f i  nimbly with it : Stick a largc bra6 pi11 through his 
tayl a11d he willread~ly drag it away.  1 hnve feen a cllain 
of gold(at Trede/catztr famous recooditory of Novelties) 

r ,r 
ofthree lauudred links, tllough not above an inch loog, 

<?l 

horh fnitued to, and drawn away by a Flca, Such a l ~ k e  
: oneit feerns as our Mufit tells ha;  one Afarcttr an E q -  

igh-mntr made. Nay hear what he faith filrther, Accrpi- Muffet, 
mu, iccm dfidc dCr:tris, Puiicem /ic Catens allksitum, Currum de 
nurcurnperfe82 /kir trnrncrir ab/oluturn, nullo nrgotio tva.riJi, fiir,f;b.t 
i,lqcrorl G Artl/;c;~ induJ?riam Ed /uar i p jm  wires m~i tPn ,  corn- c"P.28. 
m o d a t  : Yea, we have heard it credibly reported, faith 
he, that a Flez hath not o~iely drawn a gold Chain, but a 
golden Cl~arriot nlfo with all its harnefs and accontre- 
mentsfixed to ir, which did excellently fer forth the Ar- 

' tifice of the Maker, and Strength of the Drawer; fo 
! great is the mechauick power which Providence has : immur'd within thcfe living walls of Jet. 
I 

O B S E R V A T .  11: 

T H e  eye of  3 Bee is of a protubernnr oval figore, 
black 3 r d  all foraminulol~s , drill'd full of innurnera. 

ble holes like a Grater or Thimble; and,whicl~ is more 
wonderfill, we collld plainly fee, that tlie holes were all 
of n fquarc figure like at1 Iloncy-comb, and fiuck fill1 of 
finnll hairs (like the pores in our skiu ) and w11ich ( by 
blowi~lg 11po11) you might fee waft to and fro ;all which 
lleat particularitieswere more palpablydifcorered in the 
eyc of a great Humble-Bee. Now thefe l~olcs were not 
abfolute perforations, but ot~ely dimples in their crutta- 

B 2 ccous 
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*6 Micro/coppicd Obfirvarions. Micr6/coppieal Oa/cr~atio~h 7 .  

in a l l ~ I ~ e s , m o r e ~ ~ ~ f p i c u o u f l y  in Carnivorous or  FleP- 
"yes* in the S t e r ~ r a r ~  Or that feed up011 the Indentures 
COW-du?: The like eyes I  L v ~  alfo foulld in divers 
other In e&s , as the ~hepkerd-flye or SpiaRer-flye, ,. 

whicll Nfiffet calls o~ili8num dfufcauir.nr 3 alfo in Cantha- 
 ride^ or  ~ r e n c h - ~ l y e s  ; rlfo iuall l o m  of Scarabces, 
black and fpotced ; alfo in all iorcs of Moth-flyes,called 
by Mufet, Phal~na+apiliones ; nlfo in the Map-Fly, ~ u t -  or fuzbdls nr is prc-abfervVd in Common Flyer. ~ E e r  
ter-flyes, Scorpion-tail'd-By, Twinges, and Earwi S ; her head is cut off, you QallmoR fairly fee (juR a t  the 
lnofi clearly i~lthelloe-blacke~e of the Crecket,an ill ; acting of her neck ) a pulfir~q pnrticlc (which cer- , large eye of  Dragou-fly or ~dderbolc .  Many : tainly 

is the heart ) t o  best for half 311 hour moll or. 
more obfervables there arc in Common FIges, as their .; derly rhrougll the 
Vivacity; for,when they appear defperate and quite for- I" 

faken of their forms, by virtue of the Sun or  warm aihcr ' 

they will be revokcd into life, and performits fun&iono O B S E R V A T .  v. 
again. 3 .  

L Had Dsmitian thus bufied himfelf in the Contemplati- !I The Butter-Eh. 
on  of  this Animal,it had been an employment,not iome. 

' 

Muffet, timesunworthyof CeJar. For, to conclude with j His Animal might well deferve our Obfervatior~ 
I*+ b W vnd uirtutrm qudn valid) mnimalrul. $a, pardrn fin& : T without the afiRance of a Misrofcopc ; for who 
f vdida, demonji'rant r' Contemplare rnim vel minimum multi- does not admire the variegatcd diverfity of colo~lrs in  
c"p.12* lionem, # quomoA5 in Tantillo Cerpore,pedes, alas,oculos, pro- 

'., her expanfed wings ? which d o  not o~lely out-v ye the 
mu/cidm, aftague mernlra,antrifilo mrrtora, conrintlb adapa- . ? peacock in all his pride, but does as far out.go the 
vit Alttfirnu~, edtfire r i Arip'd bravery of  the Tulip, as that did Solomon in all his 

l i. ',l p r y  ; Btit view them in tlic Mhrofiopr, and you may fee 

O B S E R V A T .  1V. t every fireaks ofthe Coelrfiial pt~lcil  that drew tl~eni. 
For the wings of the Butterfly teem like a great pliime 

The Cjruy, or HorJe-F,. - o f  feathers, with a glyfieri~~g fplendour ercecdltlg plea- 
iant to behold, efpecially if the wi11gs l ~ c  ttrip'd with 
feverat colours : yea that fmnll meal and dult of  tlic~r 

H ,Er eye is an incomparable pleafant fpeQacle : 't i s  wings ( which Ricks to our fiogers when yell cat cl^ 
of a femifpharoidal fi ure 5 black and waved, or ,, rhcrn ) is all lmall little Latherr , which grow out of 

rather indented all over wit a pure Hmerauld-,green, fo : their 
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Micr,/c~pkal Objrvationz. 
their witlgs; and you may plaiuly fee the twills by wl~ich 
they itick to the: wings, nlld theholes ia the wings, out 
of which they were pluck'd. Nature having imp8d hcr 
wings (for her better flight) with thofe plumeous ex- 
crefcences ; which lhews how vaRly * they were miita- 
ken, that held this mealy duR to  be an exudation of  
atoms out of their wings. 

Her cye is largc aod globular (but fornewhat flaetifl~) 
white like Alabl.~lter, diccd or befpeckDd here and there 
with b l ~ k  {pots (like checkcrd Marble)all fo ramino3  
Loth the white and black parts of  it. I mean in a w h ~ t e  
Dutterfly, for inn rcd-wing'd Butterfly, her eyc is all 
black and fi~ll ofperforatiousas in a Cointnon I:ly. 

Thc Probe ( which you fee lyes in her n~outh i n  @ral 
contoriiot~s, wound up likc a fpring, or  likc the twining 
tcnrlrils of the Vine ,  and which you [nay with a pin 
draw out to its fill1 length) feeins to be hollow, and iup- 
plies theoffice both of Mouth and Tonguc : for you 
fllall fee it ( if cutt out and laid on the objc&-plate) to 
winde and coy1 it ielfup like a Spring, and then open a- 
gain a long time together, and to have a tranfpa- 
rent kinde of  IiollownefTe quite throu hout. Nature 
11avin made it of aeonfiderable !ellgrh ?when extend- 
e d )  t $, ac h e  might reach her uourilhment, elfe the 
length of her legs would hinder the itooping of her 
head :She hat11 alfo fitted it with that fpira! o r  cochleary 
contrivance, that fo beiag drawn up into an Helix, and 
retrakted into the moutl~, it might be no hindcrance to 
her flight. 

O R S E R V A T .  VI.  
7 

He appears t l ~ c  bignefk of a large Crecket, the body 
Sdiaphanuur and trrsfparent, with three legs on either 
f dc, atid two ~ O T I I S  111 the fnoc~t, all tranfparerlt and of 
Gauntlet-work,having here and there hairs alld brifiles; 
her feet likewife are flit rnro toes. Her two eyes werc 
l ~ k e  two black beads, gogled and protubcranc, Randing 

3 fornewhat backwards on the fide of her head be11i11d 
her horns : She is blackih about the koulders ; ~f f l l e  be 
laid on her back, you may perceive her body to be of  
Efcallop'd protubcrances, diaphanous alfo, very hand- 

,; foine to behold. In this filpine pofition of hers, there 
are two bloody darkilh fpots difcernable, the greater in 

, .' tllc m~dR of her body, and the t e a r  towards her tayl. 
I n  the C e ~ ~ t r e  of the middle fpot there is a white Film 
or  ladder, which continually contraAs and dilates its 

, Celf upwards and downwards from the heat1 towards 
"he tayl j and alwayes afrcr every pulfe of  this white 

particle or veficle, then follower the pulfe of the great 
dark bloodyTpTt; it1 which, or  over which, the veficle 
feems to fwim. This we ohrerv'd twoor three hours to- 
gether, as long as the Loufe lived ; and this motton of 
Sy/tok and DiaJoIe is mofi palpably f i c r ~ ,  when the 
~ o u r e  grows feeble and weak. I prick'd the white 
ucficle w ~ t h  a finall needle ahd let out a littledrop of 
blond; and then viewillg her again i n  the AIrmafiope, we 
could not perceive any ltfe or ~ i i o t i o ~ ~  after. 

111 n grcatcr Loufe you might ice this pulfatiorl of 
C her 
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MicroJcepical ObJer~rtions, 
hcr lieart througl~ her back alfo i but [he white film or  
veficle you cannot fce till f ie be turn'd with her belly 
up wards. 

The lower dark fpot (which is the leffer towards the 
tayl) Dr, rjarvey probitbly conjettures to be the excre- 
ments in the guts of the Loufe , tlirrc repofitcd juR 
before exclufion. 

Hear how neatly Sir Thcodore d4ayhern delivers his 0 6 -  
fcrvatioll of  this Animal, rakenit1 a put~y 34icrofiapc; 
Pedi6ulorrrm ocrdos prominentu ( ope Cotl/rpitilii) cerneJ, &3 
Cernua, Crerratrvm Csrprris Ambitnm,'totnm filjlautiarn 
Diapkarrrm, per quam Cerdir U Sanguiizis tnuqrrsm iti Euripo 
indejncater#uRr~auti~ 3fatum. 

O B S E R V A T .  V I I .  

T Here is alittle white Aoim31 (which you fl~all  finde i' 
ufually running ovcr the lcaves and covers o f  

books,and in rotten wood) which in Shape and CO, f 
lour is like a Loufe, onely it has a fwift motion, and runs . 
by Rarts or  itages ; you ruay kill it w ~ t h  a very little " 
tou5iwith Buger : Tliis Animal beit1 fafiened to k the obje&-plate, by a l~ttle fpattle, looks ~ k e  polilh'd 
filver , her whole body cafed in Annulary circles, all 
full of Giver hairs, cl ecially towards lier tayl, with fix 
legs, threc on each F ide, whofe 'extremities are arni'ci 
with two black tallons, whrch youmight fee to move dl- 
Rin&ly of themfelves : Two 1o11g nloveable llorns were 
fafiencd to her head, but revcrs'd nnd pointing back- 
wards towards her tayl, with little branches and twigs 

Aaicro/copicd Obfcnations: 
( like Rezanteliers ) fpringing out of  them. She hat11 
two poi~ltersalfo brfore, like a pair of pincers, which 
fic inoved Interally., all full of hairs, aud two round 
knobs at the ends oh tl~ern. Her eyes are very protube- 

;+; rant, and lobular, of a pure colour, molt admi- 
rablc to E ehold , efpecially when varnifh'd with a fill1 
light, and ~ n o R  neatly latticed or m a l h e a e  a net ( as 
hath beenpre-obferv'd in other In- And fl~e feenl- 
ed toha\le this peculiar Artifice, that f l~e  can put out 

, or  draw in hereye at her pleafurc; fo that fometimes WC 

could fee then1 far more prominent then at others ; and 
fometimes again theone eye Illore then the other : In- 
fomuch that in one of our Critical Obfervaticrl~s,I could 
ice more then a hcmifphere of the eye at once ; CO that 
what the Procefl~s Ciliarrrdoes to our eyes, either in re- 
tradiing or ~ r o t r ~ ~ d i ~ ~ g  the Cryllallil~c Humour (for 
helping the ~ g h t  ) the fame does the 0 tick nerve ( it 

;* feerur) to t l ~ c  whole Globs or Bulkoftheir eyes. 

N Ow let us fee what wc can difcovcr in ~ v i i l s  
Lydinn-SpinRrelfe , that proud Madam wllicll 

PaPas, for her Rivalfllip, rransform'd into the Spider; 
which hat11 not oncly the Charader of  AriJfotfe , but 
of Solomeuhimfelf, for a wife and pudent  Animal, and 
thcrcfore n fit Refidentiary iu tllc Court of Kings. 

of DorneItick S iders there are two forts j one with P longer legs and a litt e body,and thc orher contrariwifc. 
The firlketllil~cnt thin3 we found in tliel> Houfo-Spi- 

C z dcrs, 





"F M c r ~ e p i c a ~  Ob/2r~ationf. 

O B S E R V A T .  X. 

Ibc Field Spider ~ i t h  long Legs. 

His Spider was a very pleafailt f e&aclc: having 
T c u t r  off her legs, and Iayd her er with I~e r  belly 
upon the ob'ea-plate,I perceived a roond knobere&ed I perpendicu arly upon the top of her back, which pro- 
ved to be her head (though at firR I could not perfwade 
my Cclf into that bcliefi) for in it were fixed two jett. 
black protubtyant (but nor fo rahnuh l s )  eycr, 011 ei. 
therfideone, which by dlligent Ir~fpe&ion we found 
to be of different arts, with a very black fmooth pupil P in  the midit of eit ]er of them, lnorc protuberallt than 
therelt o f  the circumambielle matter, which was of a 
coarfer rain, brow~ler and more rugged thali tlie pro. 
mil~er~e 8 u iI. 
sh h a 8  before, two clam (a t  a manifell d i h n c e  

from her head) juR like a Crab's claws, with two 
Mack tips, like the Chely's in Crabs, which I could 
diRinCtly fee to  o en and fiutt (exa&ly like thofe in 
a Scorpion) whic P, were indenred, or  maddaw-wife 
on the inGde (the better to keep faR what f ie  had once 
laid hold on. ) 

There is n Field-Spider of a r u l t  colour and long 
kgs, of the lime fiape and figure. 

The head a ~ t d  eyes in all Spiders are contkivcd wit11 
great variety. 

OBSERVAT. XI. 

lnotber Field-Spider. 

I Took a Field-Spider under a itone, 13. of Yunt, 
with a bag of  eg S fattned to her tayl , bigger thau 

all the bulk of her gody j I opened it, and f a r  abun- 
dance of blewiih eggs in i t ,  which in the Microfiopa 
look'd white and round, like your counterfeit pearl, 
and I could moll clearly fee abundance of ver mi- 
nute Spiders, newly hatch'd, no  hisser, and j"l like 
Mites in Meal, with white hairs and briltles, elpecially 
in their tail, creepin and crawling amongit the eg s : 
The Nett-work of t 7 lr Purfe or Bag fecm'd all j a -  
~h&our ; a very pleafai~t fpe&taclc, and of cutious - - 
workmanhip. 

I then made the likc Obfervation of a bag full of  
~oufe-spider-eggs,  which are round and white,, jult 
likc white Poppy feed 5 and all things look'd whlt~fl~, 
and fomethinp Tranfparent therein alfo : but the ..-. -. 
youngling sp{ders (th; were either hatching, or  new- 
ly hatch'd) were Car bieger then the former, and white 
as AlablaRer, but fllap d like the Parent with five legs 
on  each fide (without hairs or briftlcs) and not by far 
fo atlive as the other. I could  lot lee any Heart beat in 
any of them all. 



O B S ~ E R V A T .  XII. 

Hey appeared fomc bigger, fome lefs ; the big- T e R a  peared equal to a Nutmeg i in &ape they 
reernas ovafand ohtur*d towards rhetail: Their colour 
refemblcd that of Mother of pearl, o r  Common pearl, 
and refledted the light of the SUII in fornao~la point, =c- 
cording to their various .pofirions, as pearl doth : fo tllac 
it feems they are fheath'd and crufinceous Animah (as 
Scarabees and fuch like I~ife&s are.) I could perEe&ly 
fee the divif 011s o f  the head, neck, and body. TO the 
fmall end of the oval Body was fafilled thel~ead, very , 

little in proportion to tlie body, its mouth like that of a 
Mole, which i t  open'd aed P~ltt; when opedd, it ap- 
pear'd red within : The eyes alfo, like two little dark 
ijots, are difcer~~able : Near to the head were four legs 
aftned, two 1Jn each fide ; the legs were juit like to 

thofe in a Loufe, Jemmar'd and Tranfparent : She llas 
two.little poi~lters at the Bout; nay, youmay fie them 
hmctimes, if you liappily take theadvantage, likefo 
many Cinny.Pt&, munching and chewing tile cud : A- 
Lout the head and tail are Ruck long hairs or brifiles : 
Some we cot~ld fee ( as little , even in the Glafs, as a 
MuRard-feed ) yet pe rhd ly  lhap'd and orgat~iz'd : WC 
alfo t w  divers Atoms bmewhat Traufpare~~t like eggs, 
both in form and figure. Nay, it1 thefe moving Atoms, 
I codd liot oncly fee the long brifiles formerly fpecifi. 
ed,bsc alfo die very hairs which grew out ofthrir le g', 
which l e g s  rl~emklver are fmaller than the fmrfefi 

hair 

Micro/copicd ObJbrdtionr. '7 
hair our naked eyes can dlfcover. What rare Confide* 
rntiolls might an Iugenlous~~ecula tor  take up here. 
eveu from this fin ular Ex erl~nent ? of the Rrange and 
moll prodigious S % ~lfulne F s of Nature 111 the fabr~ck of 
[o Miuute au A~umal (a tlioura~ld whereof do not we~gh 
onc fitigle stain, (for one feed o f  Tob-cco IS blgger 
than any ot  them) and yet how many thouf~ad parts of 
Matter muR o to make up this heterogeneous Col]- % texture? For, efides the parts tuiervient to Nutr~tion, 
senfation,and Motlon, how fmall and thiu mull the li- 

uours be thatcirculate tlirougll the pipes a l~d  veffelr 
% ~ m i o r t c d  throu h t h o k  parts ? nay, How incompre- 
henfibly iubril mu the Animal-fpir~ts be, that I L I I ~  CO 1B 
and fro in Nerves included in fuch prodigioufly Lttle 
Cp~udle- hatik'd leggs ? > -. - .  

Mites in Malt-duj? and OatmeaCdu/?. 

Hey feem hmcwhat different from tllofe of 
T c h e e T c ,  formerly dskribed, ot.thc L ~ n s  bulk, 
proportion, and colour ; onely bxctt - .  with more and 
longer white brifiles, elp. cially in the tall : thcy arc far 
more aQive and yuick in llloti011 than hofe  Ilihnbirants 
of C@-Bobby, f o ~ i ~ r  biqper, fome IeKer. Some we faw 
fo exceeding little ( yt.'r' ,erfc&Iy orgalliz'd and fliadd 
like the rcfi)rhat 11" bri(t\es nor hairs c o ~ l d  bc difcirn'd, 
cithcr becautc thcy lincl none, or clre (more probably) 
becaufe the G\:tfs f.l,lcd ill, refentit~g them : for how 
imall mufi t h ~ t  hair be, thin E yoa, which (thoogl~ To CX- 

cefivrly augmented in  thc Glafs) yet fccms as fi11~113113S 
D any 



I S Microjcopical Objer~rtions. 
a n y  hair i~naginable ? and upon an Aliimal too, whore 
whole bulk to the bare eye is quite ind~fcernable. 

I f  you befprinkle the Objed-plate, npoll which 01, 
view them, with a pretty quantity of  Oatmcal, you gall 
fee what working and tugging thefe poor little A~limals 
make nmongfi it, runnirtg artd fcudding arllolt R it j t~u,  
der it, over it, into ir, like Rabbits into t f eir Bur. 
rows ; and fometimes cafting it and l ~ e a v i n ~  it up, (as 
Moles or Pioners do earth) and trollrng to and fro with 
this mealy dull ( which feems fomethin diaphpous) 
flicking to them, as if it were a little wor B d of Aik'mals, 
burying themfelves in runnillg this way and that way, 
and over one auothers backs ; which is a fpe&acle very 
pleafant to behold. 

O B S E R V A T .  XIV. 

Mircr, bvrd mon@ Eigz. 
Hey are in colollr l ~ k e  other 'Eulites, but bodyed and Tfi aped like Scarabees, with two little fllort horns at 

the fuout,and above them two vcry long ones : you may 
clearly fee threc le gs on either fidr the body : they are 
more fluggifl~ an8unweildg rllen Meal-mites arc. and 
not briRled l ~ k e  them. Though I have feen fome a- 
rnon~f i  thtrllalfo f ~ ~ l l  of  white brifilcs, and fliapcd like 
tllofe inOatmeal: the like common ( for  fo 1 Inay call 
them) Mites I have alfo found in Hay, in the powder 
that falls off dryed roots, &c. 

F Rom Jejub's and SebeRen's, beinglon kept, there 
falls a brownilh kind of powder, whic 7 1 being laid 

upon the Obje&.plate, you hall dlfcover in it fmall 
whitih Mites, very little ones, and all bdjgt with brifiles 
and hairs round over l ~ k e  a Hcdgllog , but not of fo 
quickand lively a morron as the other Mites. 

I b e  red Mite, found on Spiders. 
Here is a red Mite which you Ihall often find 

Tf re .d ing  11pot1 Spiders 5 She is bodied jufi like a 
Tortoiie,with a little head 2nd fir Ion %all leggs,three 
on each fide: About the leggs of t C e Field-Spider I 
have found many of thefe Coral-Mites or  Tortoifes, 
and this thing I have obferved of them, That they cling 
exceeding clofe to the Animal whilR h e  i i  alive ; but 
w l ~ e ~ i  dead, they all fall off and creep away from her, as 
lice do from dyiug men, or  other vermin from an old 
rotten falling houfe. 



C 
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The Mites or Lice found on Humble-Beer . 
W Ithia that yellow plufl~ or  furre. o f  Humble-Bees 

you IIl~ll often find n little wliitih vcr nimbly- 
ruuoitig Atlil~al, which hatli the fllape and [ orm of  a 
Mite in tlie Microfcope : 1 remember the lnd~lltrious 
Qrchor  61ycs, he hat11 found by his Glafi-s Lice rtpol~ 
Fleas : Eitller our Fleas in E~glatrd are not l ~ k c  theirs i n  
l tsl  for this property, o r  elk  1 have never taken them 
in t K eir Lowfieieaion : Brit I fee 110 reaIotl t o  the con- 
trar , but both Fleas and Lice may have other Lice that 
feedluppn t lxm, as they do  upotl us. F o r  6 : ~ e  the mi- 
nutefi Animal that conies within the reach o f o u r  Micro- 
/cope, is found t o  havc a month, itomack, and gutts, for 
Nutrition ; and moR,if not all, the Parenchymatafor ~ i r -  
cillatio~i and Separitio~i o f  iixcreme~its, there can be 110 

doubt, but tlicy have a l h  a corltinual pcrfpiration and 
exudation throu h tlie habit of their body : Of which P excremelit o f  t le third and f a i t  Conco&ion, all t h e h  
Vern~in  that pcficr tlie outGde of Animals, are gene, 
rated. 

OB S E R V A T .  XV1I.L 

Tond. Mites. 
Rereare  bred in lnoQ rrfingnant Waters, Pools and {TF, L ~fliponds,in Yutaeand 3~9,  aa innumerable corppa- 

"Y 
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11y of little whitifll Animals, which move up  and down 
the water with jerks and Rops in t l~eir  n l o t i o ~ ~  ; in which 
Animals we could diicover two littlc horns and leggs, .: 

but. could never get  to  fee it quick in the hlirrofcope: for  
as foon as ever it I S  takcn out o f t h e  water, it is petfeCtlg 
dead. Ncitllrr llla it icetn f i rat~ge to fitid theie Ani- X mals inrcitagrla~lt ti l.watcrs, f i~lce the very Ocearl it 
felf in fo~no  places (in f i~mmer tirne) is full of Liviug 
creatures. F o r  our  writern Navigators tell us, That in 
futntner, in thc WeR-llidlan Seas  bout the CoaRs o f  
Yir inia, Hzjpauiola, 3aimara, Cuba, &c. the Sea fwarms 
wit f i M ~ g g o t s  and Grubs, which in a little time will fo 
eat their very fliips (as far as they draw water) that lye 
there at  Anchor, that they will b e  ss brittle and as full o f  
liolcs as n honey.comb, o r  a grater ; inforuuch that w c  
arc forced t o  have them cafed either wit11 thin flieets o f  
Lead,  o r  wit11 Flax, Pitch and Tarr,tofecura them from 
'that danger. 

way,not orlely the Water,but the very Air it ielf, may 
certainlv at  fotne times arld ieafons be full o f  Living 
creatur&; w l ~ c h  muR be,moR probably,when great pu- 
trefaAions reign therein, as in tlie Plague-time eipeci- 
ally. 

N o w  it were well wortli the Obfervation, if it1 fuc11 
aerial Putrefa&tions any kind o f  Living creatures cou ld  
be dlicovered, which probably may be done  by Glnffcs: 
f o r  I am f i r e  in my 1011 Telefcepe 1 can fome days fee a 
tremulolls Motion an Agitation ofrowling fumes, and- 
flrong Atoms in the air, which I cannot fee o f  other  
days ; ofwhich I Ihall perchance more largelydiicourfe. 
in my Ttlqcepicai  Ob fervat iom. 



W&-~omrr, cnll'd [ome, WbeaLworms, 
or Hand- worms, or 8 , i r r o ~ s .  

Hefe fiuallefi of Creatures (being acco~ltltcd by 
T M @ t  as a Species and kiud of Mites, brcd upon A- 
~~imnls,  as the former fort are in Cheere, Meal, Wax, 
rotten Wood, &C.) may very well be the fubjea of our 
11cxt Obkrvation. 

111 this finall Animal you may fee at1 oval reddial 
head, and therein a mouth or promitlellt fnout, arm'd 
with an Appelldenr Probofcis or Trunk, conliiting of 
many vtllous filanle~~ts in fi ure of a Cone, wlierewith 
i r  perforates our skin, and Eckr the blood or Aqueous 
nutriment from the puRules it is brcd near. Nay, you 
nlay difcover feet, laterally ranged on both fides, and 
many hairy tufts on the tayl, with afperitio, ru olities, 
and prottlberances in theskin, To behold all W f ich va- 
rieties of parrs and organs in io minute a article of 
Matter (as this living Atom is),I know not W 1 ether it be 
Inore admirable to behold,or incredible to believewith- 
out all Ocular Demonfiration. 

Certainly Scnlker and Mmfl$ would have far more 
admired this almoft il~vifible hb-cutaueous Inhabitant, 
liad they had the happinefi to have ken it in our Micro- 
/cape. Hrar their dcfcriptio~~~taken olaely by the Opticks 

c,p. 24. o! Nature, Syronibur nulla exprefi forrna, prr terpamgh-  
de ~ n / c ~ .  61; vix ocu[ti CO ituri magnitude efi tanrpuJilla,ut non atsmir 
b . .  Conjar# @m /!d ununt ,@ ex Atonir  E * i c ~ r ~  dixtril; itd 

fill 

fib C#(# habitat, ut, a a i ~  cunir#/ir, pruritum naximum lot0 
in  etitrat, precipu2 manibuf : extraars  nctr, jupsr ungue 

4 
4 

p g  
movet Je , j iSolr~ etiam calora ad+vrtur. Alirrvm cy 

tjuomode tarn p./iIln Bejiola, nxllir q~J;pedzbrrs ir$dens, tand 
/onjar f i b  Cuticula /ulcosperagat. 

Our famous Afajhern (who l ~ a d  the advantage of an 
Ordinary MirroJcope) gives this fhort, but very neat de- 
fcription of this poor Animal. ImL iPfi Acari, (faith he) I, ~ ~ i -  
prlt exipirats indzvzjTbikr, ex curricrrlir p rop  ayrvr~ Inrum, Itolii 

I uosfoderrrwt in cute, acid tvtraEti S ungue impoktz, cnput rtl- Prefato- 
%run, U p e B ~  q t i~burgad i~n tur ,  ad f i l m  prodrut. And r i i ,  
therefore it is not to tell in what a fma!l particls of Mat- 
tcr,life may aaually confiit, aud cxercife all the f i l na i -  
o n s  too, both of Vcgctation, Senfatiou, and Motion : So 
that,  Omttin f t ~ ~ t  ~ n i m n r u m p f e t ~ ~ ,  may hnve more of truth 
it1 it, than he could either think or  dreatll of that firit 
p r o n o ~ ~ l ~ ~ d  ic. 

The Qloworm or Cjlufiworm. 
Er Eyes (which are two finall, black poi~lts or 

H f p c c k r  of jerr)are pent.l,our'd/uader t ~ ~ c  h o l d  i l i ~ t  
cap or plate which covers her liead ; whicll obfcure fitu- 
ation, together with their exceedic~~ exiguity, makc 
them undifccrnnblc to conlmou Spedtntors. Yet in the 
i%Iicro/bp# they appear very fair, likc black polifl~'d jett 
or marble, fen~i-~Iobular,alld all fora~nillulous,or full of 
fmdl b u t  very curious perforatio~ls (as in Co~rvncl~l 
F1yes.j Hcr t ~ f o  horns are all joyntcd nn~l dcSrcc'd 
likc thc Itops in the gcrmi~lation of h111c p1311:5, kior!; 2.: 



24 MicroJcopical Ob/ervations. 
Horl-tailand Canes : Under which flle hath twoother 
fniall horns or  pointers, of the f ~ m e  Ruff and fafluon. 
Take hold of her horns, and you may draw out her 
eyes aud cut them out, atid fo lay them on your obje&- 
plate and ree them dlRinCtly. This IS that N~ght-Aui- 

C mnl wltb ~ t s  Lanthorn ~n ~ ts  tall ; that crecp~og-Star, 
wh~ch feems to outhirie thofe of  the Firmament, and 
to outvye them too ln this property erpecially ; that 
whereas the CceleRial Lights are quite obfcured by the 
iuterpofition of a {mall cloud, thls TerreRrial-Star IS 

more elll~ven'd and e~~kllidled thereby, whofe pleafant 
fulgour no darknefi is able to eclipfe. 

,,, ,,*g/&-- - - 

3 lq ' l -  

," OBSERYAT. X X I .  
Common @Jsbopper.s. 

I N thofe Common Grafshoppers,both great and little; 
which are CO freq~ent.at hay-time with us, there are 

fome things remarkable. Fire, Their Eyes, which like 
other Infedts are foraminulous ; nay, we have taken the 
Cornea or outward Film ofthe Eyequite 0% and clenf- 
ed it fb from all the pulpous matter which lay within it, 
that it was clear and di~pl~anous  llke a thin film ofsliffe 
or Mufcovy-glafi, and then lookill again on it in the 
Mzcroftope, I could plai~ily fee it oraminulous as be- 
fore. 

P 
You hall in all GraGhoppers fee a grceti Film or 

Plate ( likea Corflet) which goes over the neck and 
flloalders, which if youlift up with a pin, you Inay fee 
their heart play, and beat very orderly for a lollg time 
together. - 

Thc 
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The like curlous ~att ice-work I have alfo obferv'd in 
the cruRaceous Cornea of  the Crcckets ~ye,which I have 
carefully feparated from all the matter which Rufd  ~t 
within, which certaiuly 1s their Brain ; as hereafter fl~all 
be made more probable. 

O B S E R V A T .  X X I I ;  

I b e  Ant, Emmet or Tijimirc. 

T His littla Animal is that great Pattern of  InduRry 
aud Frugality : T o  this SchoolmaRer did Solarnos 

fend his Sluggard, who in chofe vlrtues ~ioc  onely excels 
a11 InfeEtr, but tnoR men. Other exctlleot Obfervables 
there are iri 10 fillall a fabrick: As the k i c r c d s t r  Rrength 
of its body, that it is able to carry its triple weight and 
bulk: The Agility of its limbs, that it runs lo fwiftly : 
The equalityof its Motion, that it trips fo n~mbly away 
without any fiiliency or leaping,without any fits or Rarts 
in its ProgrelIion. Her head is larg- and lobular, with 
n prominent Snout : her eye is ot a vcr %ir b l ~ c k  co- 
lour, r o u ~ ~ d , g l o b u r ,  and prominent, o! tllc blgnelr of 
a Pea, foraminulous and latticed like that of other In- 
fe&j : her mouth (in which you may fee lometliing to 
msve) is arm'd with a pair of pinccrs, which movc. 1 ire- 
rally, ar~d are indented on the 111fide like a Saw,by W I I I C ~  

h e  bites, and bettell holds her prey ; and you m.~y ofren 
fee them carry their white oblollg eggs ill then1 for bet- 
ter fecurlry. 



Of the little green@ Qrdshopper or Lo. 
CM), bred Hpon the bac{~ide o f  green 
learer, ejpecialb the leave, of ~ D C $  

berries, Sireet-briar, and golden MUOF 
ear, in April and beginning t$ May. 

T His pretty Animal is a pleafant Obje& to look 
up011 in our GlaTs, beiug of a light Green, and in 

the full Smnfl~~ne hews exaCtly l ~ k e  green Cloth of Sil- 
ver r hath two horns and four leggs, two on eachfide: 
Her eyes are two fuch ver little black Atoms, that, uil- 
lefi to a very crit~cal and 2 mart eye, they are indifcerna. 
ble ; yet if you advantngcoufly place her, and view her 
with a full light (tranfinitted through a Burnin -gl& 
(which artifice 1 fometimes ufe) you (ball fa& fee 
them to be as bigg as two fmall black round Beads, and 
drill'd through alfo with innumerable perforations ( as 
the eye in a Fly) whlcl~ will try the exquifitenefi both 
of your Glafi and Eye to behold. 

O B S E R V A T .  X X I V .  

Tbe yeZ/om LOCU~. 
Rcre i s  a pretty, but verv little, white oblong rn- 

T k * , w h i c h  t icks to the ribs slid backfideof Rofe- 
tree- 

Microfcopic~l Objir~ations. 
tree-leaves in Aug1I1Jt~ which in the Microfiope looks of a 
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pure white colour, and diaphanous like Su ar-Candy, 7 with an Anl~ular body like a Wafp, with omr e ght 
hoops or rims, and co~lical or rub-grown towards the 
tayl, with f i x  long le S, every leg compofed of three 
joynts, all befett with%ort lra~rr, rfp~cially ill the An- 
nulary divifions and Il~terRices of her body : Her eyes 
were very globular, protuberant, and large (as they arc 
in all young Animals) white, like two cryRal Beads, and 
moit neatly Iattic'd, which I could luoit clearly diT. 
cern. 

Below the eyes (as l'lie lay upon her belly) was two 
crook'd horns, which bended backwards towards her 
tayl, and was faficn'd in two fockets at the roots ; and, 
as I thoughc, 1 fometimes fee hcr eyes more protube- 
rant that1 others, as if he col~ld thruR themout, and 
draw them in at pleafire, as we have formerly obferv'd 
in the Wood-Loufc Oblorv. She has two pair of Bri- 
files or hairs (like MuRacho's) at the fl~out,one bcnding 
one way; and another, another. I could dilcovcr no 
Mouth, tliough I turn'd her over and over. This puny 
Infie& I have obferv'd to turn into a finall yellow Lo- 
CUR, with two white wings longer than the body, arid to 
skip U and down the RoTe-tree-leaves in RutuJ S and 
then [when ihc war mctamorphos'd into a LacuR) I 
could difcertl no Mouthin the Micrrfio e, but one1 two Y pointers like a pair of c~ofed Compakr  in her  out, 
which cannot be feen on her till flle be winged,and then 
laid on the obje&-plate with her belly upwards. 



I 
I 0 f Cuc{o~~Spitt, and the little lnjoEI bred 

tbcrcan, in May. 
T H a l  f$umeous froth ordcw(which here in theNort11 

we call Cuckow Spittlc, and, in the ~ o u t l ~ ,  Wood- 
fear j and u~hich is tnolt frc rter~tly fouud in Lava~~der-  
Beds, ~orftniat,Uc.)looksllkc a ileap ofglaLbabbles, 
or a knob'd dri l~king.~llf i  ; in which you Ihall always 
find n littlc Grub, or Animal, whicl~ il l  the Alicro/lope 
feems a pretty goldcn-coloured Illfed, wit13 thrce lcggs 
011 each iide j and two liorlls,and two roltl~d fair goggle. 
eyes ofa duskifl~ red colour,likc polilh'd Rubies ; which 
you may nlfo f ic latticed and perforated in a clear light. 
Her tayl is all jemmar'd with Annulary divifions, which 
at laR end in  a itump, which flie oftcl~ draws upI OP 

thrufis out, nt hcr plc:lfilre. 
M , , R ~ ~ ,  Mufit cals this Infi&,LecnJe!Iam, or, a puny-Locult ; 
dt IGB. a i d  hit l t  That firR i t  crcepetll, tlien Icapeth, and at Infi 
Cap. 16. flyeth. Slie has two 11lack;fn claws, or poot~ces (a t  the 

P S . I ~ ~ .  ends ofhrr  fect,) which f l~c  can open and fl~ut at her 
plrafi~re : We coulcl dtfc'ovcr no 1noutl1 at all, but a long 
reddifl~ Probc, Letwec~~ the fore-lcgs, t h r o u ~ h  which, 
perchance, f l ~ e  fuck'd her ti.oatlly ~lourifirnetit. 

Now, what this fpumrolrs mntrcr is, a1111 inro what A- 
nimal this lnfe& is at l aR f l ~ a p ~ d  or tranfpeciated, are 
Doubts that as yet have f o u ~ ~ d  110 clear and experimen. 
tal Decifion. 

That the Spattle i s  a froathy kind of dew that falls 

from 

+ - 
from the Air, I doubt not, whatfoever my Lord Bacon 
fay to the contrary. For, firR j It is fou~ld upon mofi, 
if *lot all, Plants whatfoever, but moR copioufly a- 
tnoli,gR our Whinns, or ~ r i ck ly  Eroom; 2nd generally 
about. thcjoynts and ramulous d~vifions, becaufe there 
it is bcit fecured from the heat of  the Su11, which licks 
it off the open leaves, or elfe probably it is imbibe W- 
the full grown and porous leaves of Plants, as the MI 1- 
dew, alld other honey-Dews are. 

Secolidly, That i t  is the foleexudation and fecrement 
of Plants, 1 cannot believe : Firit, becaufe it is never. 
found upon their Second. growth, tlor iu Eddifll : Se- 
condly, How fiould an cxcremc~lt of fomany feveral 
Plants, nil1 breed olle and the fame Animal, whell as w e  
fee that all Vegetables whatroever produce their feveral. 
Infe&s ( as Zblty'jit in llis 1.9. and 20. Chapters has partid 
cularly enumerated.)l fl~all not deny but tlie Effluvium's. 
tllatco~ltillually perjpire out of all Plants whatfoever,. 
may advantage and proillotethe nntrit~on of the little 
InfeCt that breeds therein. 

For that all Vegetables have a conftant pcrfpirntian; 
tl~ocontitiual difperfioll of their odour makes out; be-, 
iidcs an experinlelltai evi&ion I ball give you by thi* 
fingular Expcariment : 23. of Ftb. ( -6  I.) we weighcdan 
011yoi1 exa&ly to two ollnces, two fcruples and a Ilalf, 
and hanging it up till the 6. of M a y  next following (at 
which time it had fprouted out a lo11g fhoot) we then, 
upon a re-ponderation .of it, had IoR uear .two drams 
of its former weight, which was cxhakd.by infenfible 
Tranfpiratioll. 



Tbe Cow-La&, or jpottcd Scarabre. 
T is a very lively and r~imblc Animal : Cut off the I bead,rnd ere& i t  pcrpcndlcular upon tlie aeck(whirh 

muR be faRen'd to a btc of h f t  Wax) arid thrn you hall 
fee thofe two little fmrll black eyes it hath, frtt upon a 
little f l~o r t  neck (which is llloveable wrthit~ the former) 
either eye fett between three white plates, like poliih'd 
Ivory ( two little ones on the one f de,  and one great 
one on the other ) her eyes are alio foraminulous, and 
curionfly lattic'd llke thole in a Fly formerly deicrib'd. 
If you unflleath her body, and take off her fpotted lhort 
crultaceous win S, you f l ~ a l l  find under them another 
pair of filmy ~ i d n ~  loll win r , like thok  o f  Flyeh 
which lye folded up, an 8 cafe 2 with~o the former, of  
both which air he makes ufe in flying; which being re. 
moved, aot&a remaas re fecure the bulkof the body 
buta thin ten f er black skin, under whlch you might 
mofilively fee the pulfdtion of her Heart for twelve or  
fourteen hours,after the head and lleck was faparated. 

The W~ter-Ifin/e or Water-Spider . 
Here is a black cruRaceous Infed with an Annu- 

T l a r  body, aad fir hairylegr, which movct nimbly 
upon the watcri the two foremoil legs ate Ihorter than 

the 

Micrt$opical Objirvationi. P. 
the reR by one half, and ferve infiead of hands to reach 
any thing to the month: She hath two hairy geniculated 
horns, knotted or 'oynted atfeveral divifions 1-ot- i grafi, or HorLtay : Her body is like Frolt .wol in fit- 
"er: Her eyes black, globular,and foraminulous. 

O B S E R V A T .  XXVIII .  

leaR touch ~maginable. I took them with a Pint point 
dlpp'd in fpatt\e,and fo glew'd them to the objea-plate, 
as I do ftroagcr Infe&s with a touch of Turpentiue. . 



O B S B R V A T .  XXIX. 

I b e  &comoue-Lac$. 
Here is a pretty little yellow Infedt, whicll is bred, 

T a n d  feeds on the Sycomorc-leaves, which at firR 
hath no wings, but fix leggs arld two horns, and rilllr 
nimbly upanddown: 111 the Glafi, I could not orlely 
fee its eyes, which are red, globular, goggled alld pro. 
niil~ent j but all0 I could fee them very perfe&ly latti- 
ced. She had two horns, which at the ends were flipand 
bi-furcated : I could, near her boulders, fee the Rumps 
of her growing wings : This at IaIt is eranfpeciafed in- 
to aPly with two long wings; or  rather a LocuR: it 
confifis of Annulary Circles, and has hairs towards the 
rayl. 

O B S E R V A T .  XXX. 

Of the little @bite Eeh or Snip, in  fineger 
or Ahger. 
Hey ap ear likefmall Silver-Ecls,or little Snigs, and 

T f o t n c  ofthem as long as m little finger, collfiaut~y 
. wriglin rod h i ~ n m i n g  ro andfro wit11 a quick, fmarr, B and re& eis motion, Ia which fiallelt of An~mals thefi 

things are moft rcmlrkable : 
RrR, They are not to bc found in all forts ofvineger 

rlor Aleger, bltc onely in fuch, probably, as has arrived 
to 

L Microfiopical O&rvatio,ts. 

cau give you no 
found them in all 

Vitleger j and iu all thek torts, you Illall Iolnetinles 
find rlone at all ; and I have both foutld them, and alfo 
vainly fought them, in the former Liquors, at a1 feafons 
and times of the year nlfo. 

Secondly, The mnllner and bell way o f  oLfervillg 
them is, upon n plain plrce of white glak, whereou two 
o r  three drops of tlie Lid Liquors are laid ; and fo lay- 
ing that glafs on the objc~t-plate , and fitting your Mi. 
cro/cope to i t ,  you Inay difiin&ly fee t11i.m to play and 
fwim in thofe littlel'ontls of Vineger ( for fo big every 
drop nl~iioit kerns) to the verv briuk and banks of their 
fluid element. - 

Thirdly, Nay you may fie them (ef'ccially in old 
Aleger ) with the bare eye, if you put a littlc of  i t  into 
a clear Venice-glafi, efpeciallg illto thofc pure thin white 
bubbles, which thev call Eflencc-glaffes 5 you Inay then - 

fee a11 infinite comian of tllem fwi~nmi~lj: at  the cdges 
of the Liquor, nay an&n rhc body of it Loo, likc fo ma- 
ny hreds of tllc pureR Dutch thrcad, ns ~f the- u~holc Li- 
qilor was nothing clfe but a greatihoal or m.lfs of quick 
Eels or  Hair-worms. 

I have another adva1it3~coos wny of difcovc~rance 
of them to the bare eye alfo , which I .  hy puulng a I~ttle 
of thofe Liqr~ors into a little cylindcr of svhice glnfs, of 
a finall bore and le~igth , cither lealcd or clofed up with 
cork and WAX at the one end: therein, if you invert 
this cylinder, and often turn it topfy turvy, no Li- 
quor will fall out ,  onely alittle bubble of airc will al- 
ways pafi and repafs rhrough tllc inverted Liquor, n~ld 

l? 011e 



34 Miera/copira2 O&jeerv~ciolr~. 
one pretty tliil~g 1 have herein obkrved, that when this 
bubble has ftood in the fuperiour end of the glali (sod 
fometimes it wo~lld .do 40 for a pretty while togctllcr 
before it broke) I have f c e ~ ~  Comeof tholi: {mall Snigo 
or Auimals 011 the top of i t  , ~ r n w l i i r ~  over t l ~ c  fmootl1 
convexity of the bubLle(like To Inany ~ c l s  over a ~ o o k .  
i ~ i ~ . ~ l a f i )  without brcaking chorow the ce~ldercuticlt. 
;dud tilm ofro brittle: ant1 thirl a iubfinnce. 

Fourthly, That 2s the Liquor (dropt upot~ your 
obje&-plate) Q?cnds and drics LIP, fo you illall f'. cc thole 
little w i c k s  to draw nrilrer 1l11t1 nearer together, alld 

1 grow t2cbler ill their moti011 j nntl wllcll all [he Vineger 
or  Alcger is dried away, then they lic all dead, twiltcd 
n~ld  complicntcd all togctller, 11kc ;I knot of BCIS , alld 
aFer i l  little time dry quite away to 11nt11i11g. 

Viftllly, Their llcads and tails nrc fmaller tlierl the 
refi of tl~eir bodics ; ,which is bcit obferved by the Mi- 
crojcarp, when the L~qoor  wherin tl~cy fwiln isal~nofi 
Tpcnt and dried up, 16 that their lilotio~l thereby is 
rendrcd more feeble aud we ,~k ,  or  when tllcy lic ab. 
iolutely dead. 

Sixthly, AnotIler remarkabl:: th i l lg , i s , the i~exccedi~~~  
cxiguity 5 for certainly of all Aninlals they.arc the leaR 
tflac can be feen by the bare eye, which is helped and 
arlvautagccl alfo by the refrnfiion of the water wherc. 
in they fwim. 

Severnllly, If you take a -fpoonful of the forefi~ill 
Vineger and heat i t  over a fcw coals, i t  prelcntly rle. 
fhops all the Qilick's in it, h) thilt you lnay fee them-a11 
Rreiched out a t  their full Ivj~gth, like a p c ~ l ~ i l  c l ~ o ~ t  
fir~all, .or little bits of hairs f w i ~ n m i n ~  up arid down tlx 
Liquor, which in a fliort time will precipitate and all 
fink down to the bottonl o f t l ~ e  g1.1ls. 

Nay 

Micro/copic.al Obftr.~atiowl. 35 
Nay thcie poor Vermin are not onely fli~in by aaual 

heat, but by a potential olle alfo : for, puttingbuta 
few drops of the Oyle of Vitriol illto at1 EKe~ice-glafs 
full of that Vineger , i t  alfo lhortly deitroyed them in 
the fame manner as the fire had done before. 

Eighthly, Now though heat harh that killing proper. 
ty , yet it feems that cold hath not : for I have taken a 
jar-glafi full of the faid Vineger, and by applying SIIOW 
and Salt to i t ,  I havc artificially frozen all the laid Li- 

uor into a mafi of Ice,  Cwherein 111 thefe Atlitnals it 
%mcd lay incryltallcd ) thbugl~ I could difcovcr none 
of them in ie  ( thou h I have rake11 the Icy-mars out on 

urpofe to look at i$ fo that now I i v c  them for g o l ~ c  
For ever: yct when I canie again tabout two or t l~ree  
hours after) to uncougeal the Liquor, by keeping the 
glafi in  niy warm hand, when the Vi11ege.r was again 
returned to its form:r liquidity, all my little Animals 
made their re-appearance , and danced and frisked a- 
bout as lively as ever. Nay I have expored a jar.gla(s 
fuU of this Vine er all night to a keen FroR, and in the 
morning have t F law'd the Iceagain, and there little Ver- 
min have appeared again andendured again that firnng 
and long Conglaciation without any inanift-fi injury 
done to thcmj which is both a pretty and a Rrange 
Experiment. 

Ninthly , 1 Ilave filled at1 eflerice- lafs half with the 
faid Vincgrr, and half with Oyle(w 7' 1ic11 fl oitcd on tllc 
Vinegcr) in a cliftin& Region by i t  felf, and 1 l~ave ob- 
f i r ~ f c d  that in  frofiy weather when the Vineper has been 
congealed , t h ~ t  all the little Ecls have run op into 
the iu-qer-incumbent oyle to preferve themrrlvcs there, 
and wo~lld riot return till forne warmth was apply- 
ed to the Vir~eger again, and then thcy would at- 

l? 2 H13)'.S 



3 6 MicrP/ropicaI O b / p r t a t i o ~ ~ .  
ways prefently return down into their n:ltive Liquor 

e again. 
L, "" Tetltlllv , Their motion is verv renlnrkablc , which is 
6' refilefi atid co~lfinnt . with t,ertktu'd uodulntio~ls and . , L l 

waviugs, l ~ k e  Eels or Snakcs i fo that i t  fcems, that 
Animals that conle ncarefi the clsfis of Plauts, hnvc 
the nlolt rcitleis motio~ls. . 

Elevcnthly , thc ilini~mcr.lble number a i d  compli- 
cated motion of theft minutc Animals in Vineger, mny 
very neatly illultratc thc L)h&ril~e of the ii~cumparablc 
DPJ-Cnrtc.r, touching Fluidity : (c;%.) That the partf- 
cles of all fluid bodies arc i l l  a co~ltino;il nl~d rcfilefi 
motio~i , and therein colifiRs the truc nature of fluidity: 
-for by this ocular exa~n.plc, we ice tlicrc mily be an iu- 
tcltiuc reRlefs nlotioll in a Liquor , notwitlifinr~diug 
that the unnflified eye can difcover no fuch Illatter , 

, (, which likewife is evinced by Obpr.rl, I 3. ofthe itliter iu 
' Meal. 

Of the gear %lac{ Snail. 

3 N this flirny Anitunl ( thc flow- ,,need Engitlc of Nn- 
ture) arc vcry 1naoy rare a ~ i d  excellent Oblcrvnblcs, 

The firfi~s h19 Eyes, wh~ch nre fowr In nomber. ( llkc 
black ntrarile~~tous Spots ) fixcrl to the end of their 
horns j or rather to tllc erlds of tliofe blackfilame~its or 
optick nervcs, wh~cli arc  fl~ontl~cd In her Ilorns wllrch 
file can retra& or protruclc, tlirough tlie liollow truiick 
oflicr horns. as fllc plcafeth. 

If with your firlgcr you takc hold of the tip of her 

horti wllen fully extended, and draw out  this nervous 
filament, or then nimbly clip off tlie extremitics of 11cr . 

".4'*3 * horns, go11 fl~all i l l  the Microjcope ice thofe z,  black fpots , . , - 
to be fcmi.fphc.rical eyes, like two large blew Bead?>-- -4 
atld \VC co11ld afterwards alfo, w h e ~ ~  fllere-extended the 
fiump , clCi7rly perceive it with [he bare eye robe tubu- 
lous aticl hollow. And therefore iiowever, thouglithc 
lear~led DoQor Drow~tl (my cvcr ho~~oored  frlend ) 
hat11 ranked this conceit of the Eyes of a S ~ ~ a i l  (and ef- 
peciaIly thcir quadruplicity)amo~i~fi the Vulgar errours 
of the mulrirude j yct tlirough a gooil MIGIO/CD~E, he 
may eafily fee his own crrour, a ~ ~ d  Nature's ~uof i  ;ldmi- 
raljlc variety in tlie plurality, paucity , a ~ l d  a~louii~lous 
Situntion of eyes, and [he vnrio~ls bbrick a ~ ~ d  lnotion 
of that excrllent organ ; as oiir Obfcrvntia~ls will more 
particularly inform him. 

I f  by a tlextrous L)iKc&ion you would fee tlic it~ter- 
nal Fnbrick of tliis Animal, tlicrc arc many c x c e l l c ~ ~  
tl~ings that will recompenc:: your curiofiry. 

For firfi,you may find her Meartjalt over againit t11;t 
round hole near her ~leck (~uliich L)oLtor Hnrvcyin- 
gel~ioufly co~~jc&tlres. to bc the plncc of thcir refi,irati- 
on ; wl~ich Iiole you may oblervc to opcrl and il~ut as 
1110 moves or  Rilllrls ihll , and out of wllich 1 11avc ob- 
ikrved fo~ne Kdivouj Matter to be evncuntcd. 

We have obhrv'd her Hrnrt to beat fairk for n cltrar- 
ter of a n  ho~tr  i~ftcr llcr rl~irraion j nfrcrwnrds we toclk 
out her guts which were of a pnrc grsell colour, -by 
rcafon ot' the tl~ionefj of their tilm, a11d tra~ll'parellcy 
c,f the grcci~ jt~icc OE IlearLs with which tllcy were re- 
pleated. 

They were all ctiapcrld o r  branchrd over with pure 
white ~apil lar~.l i tr le vei~ls, which (by help of. tile .W- 

croJcopt) 
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rrofiapl) we could difcero to be hollow, with n blackifi 
kiud of pith ruonin through tlie midR of  the tii~alleit 
of them, which dou '6 tlefi was their llwtrirnei~tal juice 
coa ulaced there, like the bloud Rarkn'd in the veins 
of d ead Animals. 
They are mouthed like a Hare or Rabbit, with four 

o r  fix need1c;teethJike tllofe in Leeches. 
Nay this poor Animal ( how coritemptible foever it 

may feein ) hat11 a whole Setc of  the fame parts and or- 
galls with other Animals, as Heart, Liver, Spleen, Sto- 
mach, Guts, Mouth and Teeth,  V e i ~ ~ s  and Arteries : 
Yea and a pair more of the nobleit of the Ser~fes ( the 
Eyes.) 

Nay this Animal doth auropticall~,kvince us, that, as 
iatlgiii~lcous and more erfedt Animals, have a circula- 
tion of their bloud wit 1 in them; fo this more ignoble 
creature hath alfo a circulation of its nutritive humour, 
which is to it as Bloud is to other Animals. 

Nay further (which is the beIt Remarkable of i l l  ) 
this juice hath not onely acircular motion 5 but alfo the 
very Animal Spirirs (by which fie moves) feem to have 
the like Circulation. For, if youobferve her with the 
bare eye to creep up the [ides of a $!a&, you flu11 ice a 
little fiream of clonds, channel up her belly from her 

! rail to her head, which never retilrn again the fame way, 
, but probably go  backwards again front tlie head down 
the back to the tail ; and thus, fo lotlg as file is in local 
motion they retain their circulation, which is a plea- 
fant fpeaacle. And more pleafant, if you let her creep 
up011 the lower fide of your glafs.obje&plate, and fo 
view that wavy Current of Spirits through the Micro/: 
cops; which handfolne experiment does not oncly prove 
the  Spirit's circular motion, but alfo ocularly demo* 

itratcs 
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firaces tllst the Animal Spirits are the Soul's immedi- 
ate inftrumcntiu all Loco.motion. 

Now if yotl rc ly that it is one1 the parts of her bo- tJ' d tly , chat movitlg y a kind of un ulatioil protrude ono 
atlother forwarcls , 2s Paliner-worms ( which we call 
[vool. boys,) and fome fort of Carerpillars do : To this 
1 anlwer , that do  but intenfly obfervea~~y one of the 
former fpots or clouds, and you fl13ll fee it go quite a- 
lollg from the tall to the head, kce ing alwaycs an c- 
qllal dtitai~ce from the precedent an d! fubfeque~it fpot : 
fo that it is far more inge~liotls to believe it to be a gale 
of Ailiinal Spirits, t h t ,  ~unving from her head along her 
back to her tail, and thence along her belly to her head 
again, is the cnufi of hcr proarefive motion. 

T He Lamprey hath fcven holcs ~r i.lvic~e~, on eih 
fide three or four, and 1 1 0  g~lls  tall, ns other 

fifl~es have ; mhc~~ce  thccommon people, tbrougll igno- 
rance of thcfc cavjtles , ;111d tllclr proper ufe r i l  Ilaturc, 
have affirliled tl~cni to bc Pyes ; an errour fo grols ancl 
palpable, that it needs not the Al~tro/rope to refilte it: 
For  thefe holes or  flucea do indeed forply rIlcdcfc& 
of gills, and are ~f i i i t cd  by the condo~t 111 tlic head, for 
( like Cctaceous An~mnls ) the Lamprey h,~tll n fifiul?, 
$out or plpe, at the b ~ c k  part of  the hcad, whcrcnt 
they f j ~ r t  out water, To that both thefe cavities and rhe 
hcad-ptpe together, do very ricatly filPply tfie dtfeEt ok 

gills, 



- .  
gills, and execute their office of receiving and cjeaing 
water annin. 

~ h e K  il~lces and the fiRula, Loot  tbcm(clvcs flope- 
wife, and not Rraiglit forwards, into the cavity of  her 
neck. -.. 

The Heart in this Animal is vcry RrarlgeIy fecured,& 
lies immured or  capfulated i s  a Cartilage, or grilly Tub- 
fiance, which includcs the Heart and its Auricle, as the 
Scull or Pericrdni~lrll does the Braills in  other Auin~als ; 
it is of a horuy and tranfparent G~bRance, of an obtufe 
conical figure, cemented and glewed as i t  were on all 
fidcs to the I'lcurn, or innermolt skin of the Thorax 

, the Cone or  obruk Tip of this C.fula ,  bl~tts or hoots 
it felf into tlre ba6s of the Liver, which rogivc way 
thereunto llrs an oval cavity or llollowilefi exa&ly fit 
to receive it. 

In  this Cnrtilagi~rous Pericardium, or purfc of the 
hcarr, is likewifc the Auricleco-inclwdcd , lyitlg not up 
on the bafis of the heart as i l l  other Animals, but late. 
rally idjaceot thereunto, infomuch thnr it beilig far 
niore fla gy then the heart, tlleyfcem torrprcfe~lt the R right a] left ventricle of the heart. Yet is the lieart, 
not onely inore folid . but feated in the rigllt fidr , a ~ i d  
the Auricle in the left. 

If the Lamprey be laid upon her back, and you gent. 
f lift LIP with a probe, the Heart and Auricle i you lhali 
l e  a fifil~e thin Membrane arife, r h i d ~  Icprram tlrc 
Heart from tlie Auricle, as the fnIx ce re ln  does fepa. 
rate the left fide ofthe brain from the right. 

From this Auricle proceeds a little lhort Channel, 
which perforates this f'pantisg M e m b r  and brings 
the blouci from t l ~ c  auricle into the heart, we tllrllfi a 
probe juit under this Channel betwixt the Heart and the 

Auricle 

Auricle, to fee tlie bloud paRe from the Auricle into the 
Heart for at every pdCe of the Auricle you might fie 
the bloud paRe throu h this Channel into the heart; 

- 

9 for alwayes , as the b oud paffed through it was blew, 
and, when empty, pale , and tranfparent , that I could 
eafily fee the Probe thorow it. 

W hllefi I had the Probe in this potition, with anotl~er 
Ioitrument and it together, I quite Ropped the Chan- 
nel on purpofe to hinder the bloud from coming ir~to 
the heart, which thereupon grew vcry pale, and in a 
fiort time cealed its motion ; the Auricle in the interim 
fwelled and was very red. I no fooner opened the Chan- 
nel to let the bloud have a free paffage as formerly, b ~ t t  
the heart began afreh to beat again. 

We pricked the heart while it  was in its motion with 
a large pin into the cavity thereof, and at 

Y and ejeaed out oft lat hole. 
or contra&kion, we lainly faw a drop of 

In this Animal, you [nay eafily difiinguilh betweeu 
the motto11 of the heart and auricle, for there intercedes 
the time of a ulle twixt the motion of the auricle and 
the heart; and h t e eart in every diaRole is of a fair pur- 
ple and ruddy colour , and in every fyfiole pale and 
wan, as is obiervable in Frogs and other Fihes alfo 5 
where you may fee the heart to lhift colours by turns, 
as it receives or  eje&s the bloud in the performance of -- - 
the circulation. -. 

Now the rcafon of this Clrt!laginous Cephla of 
the heart in this Creature, might be its defea of borics 
and thofc coRal ribs, which lcrve others to fecurc the 
heart from all excerr~al violence ; for, flle watlting their, 
had not Nature wifely Tecurcd and caPfillated the heart 
in tl~is grittlc, it had been fubjedl to  all extert~al inju- 

G ries, 



i Micr~coyica Ob/evvations, 
ries, which ~uight have hindred the motion, and eadau. 
gered tile life of the Aoimal. 

This horny Capfula, alfo firvcd inltead of a Uia- 
phragm to part the lower Venter from the Thorax. 

The Lamprey likewife hat11 no bones : for thefpine 
or  backhone,  it hath a Cartilagi~~ous flex~ble Tube or 
Chaunel , wirl~out ally Vertcbrm or Spondyls ill it, hollo. 
wed or t~~bulous from one end to rhe other ; in which 
lay the Spinal Marrow, wl~ich was of a fcrous, thin, and 
milky fubitaoce. 

I n  fome Lampreys, I llave foul~d tllc Liver (as Do- 
Qor Btamn writes) of a pure grafs-grcai~ colour, which 
remain'd and keptthat rindure w h ~ l f i  the Animal lived; 
but wllc~l I had cut it o u t  of the Body, and layd it by, 
it prefently turned into a faint 0live.colour. Befides I 
have ill the bcgir~nir~g o f  April cut up rual~y Lampreys, 
whofc Liverswere of 110 fuch colour at all, but a dull 
yellow, like that of Eels and other Filhes. 

So thar in tliis Animal, and Snakes alfo, you may di. 
YZin&ly fee the Bloud's Circulation. 

Corns tf Sand, S u g ~ ,  dnd Salt. 

is worth an Hour-glafi o f  Time CO bchold the 
CryRal Sands that meaf i~rc~t  ; for they all fecrn l ~ k e  

Fragments ofCryRal, or  Alum, perfealy Traluceot, of 
irregular polyliedrical figures, nor ally one globular 3 
every Corn about the bignefi o f  a Nuttmeg, or  a Wal- 
nutt : which- from their uneclual fi~perficies refraaia 

an fi 

Micro/copicic~I Ob/cr~ations. 
and reflc&iog the Suns rays, ieen~ here and there of 

43' 
~ainbow.coiburs. 

B e i ~ ~ g  layd of a row or train, they feemed l ~ k c  a Caw- 
fy of Cryit.11 Stones, or  pure Alum Lunlps : So that 
now w e  necd not io mucl1 wonder with the Vulgar 
~ h i l o i o  hers , haw fo clear and glorious a body as 
glafs, i o u l d  be made of fo durty, opacc, and contem- 
ptible Materials, as Afl~cs and Sa11d ; Iince now wesrc 
tau ht by this Obfervatioo that Sand, and Salt which is 
in  t 7 le Afies, the two primc Materials thereof, are of 
themr~lves fo dear  and tranfparent - , before they unite 
into that diaphano~ls Compo[ition. 

O B S E R V A T .  XXXIV. 

A ImaU Atom of QuicCFIver. 

o m  of Ql~ick-Jilver ( no bigger then the 
fmalleit pins. head) kenled like a globular Look- AN At 

ing.glafi) where (as in a Mirrour) you might fee all the 
circ~mambient Bodies ; the very Stancheons a t ~ d  Panes 
in the Glafs-windows , did nloR clearly and diftindtly 
appear iu it: and whereas, in moit other h4ettals, you 
may perceive boles, pores, and cavities j yet in g none 
at all are difcoverablc ; the fmnlleR ACOIP whereof, and 
filch an onc, as was to the bare Eye, tantrim ?non irrvqbile, 
was prcfc~rted as big ns a Rounfcval-Pea, and proje- 
dtiug a ihade j Nay, two orher Atoms of a , which 
werc caf~~nlly lnyd on the fame plate, 3rd  were ulldiC- 

cer~lable to the bare eyc, were fairly prrfcnted by our 
Microfiopc. l 



Mercurial T o ~ d e r s ,  
I 

1 N thofe Chymicat preparatio~~s of  Mercury, which 
they call firlttb-Mineral , Mlrssrriur Yztrt, drJci.t, 

fublimatc , recipitate , and Mercury Cofmctical, you 
may r n o ~  ptilll and difiiodtlyfie the globular Atoms 
o f  current au uick Q 1 befprinkled all amongfi 
thole Powders, % 11 e To n1a11y little Stars in the Fir- 
mameilt : which hews that thofe Chymical Prepara- 
tions , are not near fo purely exalted and prepared, as 
they are prelumed to be; nor the Mcrcwy any way tranf- 
muted, but meerly by an Aton~ical Divifion rendred 
infentible. 

That iubtle and pure yellow Powder of ~ c r r u r ~ ,  caf- 
led Atcrcurius witre , looked like the Yolk of  an Egge 
boyled hard and crumbled to a grofi Powder ; in it and 
in that Medlike Powder of Mrrt.urius Co/mcticur, were 
globules of n plainly difcernable. 

Of the Terr&rial Tl~net~ , ar tba 
C6lrn$s MU them. 

0 a polilh'd piece of an of thefa Meta'Is and L fee them all full of Gkre r ,  cavities , and 
, 

a(. ririer, im ularitics j but lnlt of all in Lad, 
v is the clofc8 and w r R  cornpall blid ~ o d y  pro- R 



O R S E R V A T .  X X X V I I .  

Ribbanso f AN /Brs  o f  CoIo~rs , Sdk, S& 
ten, Silver and mixed. 

. . 
IN the Silk Ribbans, ynamight glaillly 

fee the Contexture , l ~ o w  the Warp 
and tlie Weft crofi ono anotllcr at right 
Angles i and how neatly they arc plmsd, 
juit as in this PiCture : In Satrcn Ribbans, 
one Warp croffed over three or four 
Wefcs, mofi lively and pleafa~~t in Cloth 
o f  Silver, the Weft ( being flat wired Sil* 
.*er) that crofles the Warp, it makes a 
fine Cliequered Reprefentation. 

M~c~oJtpicaril tX$~,rtitwk 47 
Herbalifil~, Which is the leait of Seeds ; for though 
btultard-iecd do carry tlie Vogue amon it the People, % yet its exiguity is to be refpe&ioelyuuder ood, of  fuch 
seeds as extend to large prodo&tiotls ; for we See that 
the Seeds of fweet Marjerom and w.ild Poppy, are far 
!ere; and the ~ c e d s  of Tobacco To h a l l  that a thoufal~d 
of them ~liske nor above one fingle Grni11 ill weight : 
yet muft all give place to the fu er-exiguity of this fa- 
ritlaccous.6eed of Wort , whic r I isindced r;~ mtt&mp 
i ~ ~ ~ s b n t n ~ .  

The  exiguity and fnialnefs wilereofmay very well be  
one of the Mapalia of  Nature, fomewhat illuRrating 
the great Work of the Creation , and vaR Produdtiou 
from Nothing. 

O B S E R Y A T .  X X X I X .  

rrbc Seeds of Cyall-Qe, or lpbite Mqdem 
O B S E R V A T .  X X X V I I I .  hair. 

fmal j  D*fl, powder, or Seeds of 
T Ake one of the Leafs ofWnlll-Rue, (whichhath- le$b Moon.wort, tile blackin1 fcurff iticking to the back lide ofit) 

lay it upon the objc~!.ylate, and YOU flu11 iL.e 3lt 
T H a t  fmall pure yellow Meal or Dufi, w[,ich ;he Seeds look jofi like a fett of bIackButtolls upolls 

Q7Y h a k e  off from ripe Moos-wort , appears greell Taffata ; alid every Button or Seed compaflcd 
like a heap of little white round Bugler, or  seed Pearl, a circle orribbe,  fomcwhatrefemblingaCatter- 
andfomething tranfparent when the Sun k ined ,  like i t  bath beell the Opinion of old Herbariits, that 
tOfomeotherfmaI1 Seedi , with  fibe er .boutevery one the Capillary Plants had no  Seeds, whic1'1 errour did rile 
of them like the hmi-circular ribbe in a pompion : so m e d y  from a inadvertency ; for tllongh thefe 
that this Experiment hat11 decided the old quarrel ill Plants carry llot their seeds iu , vihbkHusks Pods, 

Herbalifm, Spikes, 



48 Mirr@opicd Ob,fcrvr~tiom 
Spikes, Fruits, @c. et are they conRantly to be found 
on the back fidc o f t  71 eir L e ~ 6 ,  

O B S B R V A T ,  XL. 

I, itrange to fee, what feveral wayes Nature pro- 
duceth and fecureth the feveral Secds of Plants ; 

fome are ~rererved in large Pulps , as the Seeds of 
all pomiferous Plants. Others, beiides the circum- 
involving Pulpe , are immured in Shells, as all Stone- 

l- Fruit, @c. Others, in the IeKer Pulp of their Berries, 
as Mulberries, Rasberries , MC. But in Strawberries, 
Nature hath put out the Seeds, as if they were fprou- 
tingr from the Pulp : for thofe final1 fpecks or  pto- 
tuberances on the outride of thestrawberry, are the 

l, Seeds thereof, and in the Microfiope lookpot unlike 
the Strawberry ; fome reddih , yellowik , and green 
colours, as the Strawberries themfelves are. 

l 
O B S E R V , A T .  XLI .  

Corn Topp3 Seeds. 

Hey are nonc of them T globular , nor of a 
frnooth furface , but all, like 
Kidneys in form , and of the 
feemine birrnefs of Walnuts , 
and life & Holly-Comb on 
the furface, with regular Sides and Angles, makiug all 
of them pentagonal and hexagonal arcola's 3 and 
ring in the sun-lhine likeTilfue,or the Foil on the 
fide of a Looking-glafi, as is prefented in thefe two 
Figures. Some other Seeds alfo looked not unlike 
them, as Henbane, Flowor o f  ~r i f iow,  (3c. 

O B S E R V A T ,  XLII .  

Ibajnrali2>./t or 'Powder on the Tendents 
of LiIIies. 

l N all our common Garden-Lillies ( cf ccially the 
Red and White) out of the middle o f the Plowcr 

grower11 a lollg Ryle or poylitel, befet routld about wid~ 
imnll chives, which are ripped wirh pcndents , n Ii:~glc 
pendent on  the head of tipcry Chivall pounced over 
wit!l a finall DuR or Powder , which will cle:~ve to :lrld 
f~nut your fingers : this ~ o w d ~ e r  ( tilkcn from the yellow 

- H Lilly) 



150 Micmfiopic~I Ob/ir~dtim. Micr6/t#pi~csl Ob/c~rCtnr', 
Lilly) looks very pleafaatly in the Mtcro/cepc, of a gold. 
c11 colour, and fou~ewhat diaphanous ; where you may 
fee cvtry Ato~nvery  d ~ l t ~ n t l l y  tobe ofan Oval Figure, O B S B R V A T .  XLlV. 
exntl ly l ~ k c  fo~ne  fort of Seeds: the powder ofthe white 
Lllly p~.~idcnts, looks of a @re pale)'dlow, 11:d Irko To 
mally pleces ofpollfied Amber. 

OBSERVAT. X L I I I .  

Tbe Lea fs of [e~eral   tree^ and TZmtr. 

O B S E R V A T .  XLV. 

b 

t 

A Sage Leaf looks like a whrte Itugg~, Or Shaggc, 
full ofK11ots , tnflel'd all w~rh wlllte filvcr 3 hrums, a ~ ~ d  
one or t w o  finc r o u ~ ~ d  Crylt.11 bcntls or pendznts, ns 
b l g x  Pcas, f a i t ~ ~ c d  to evcry Knot. 



O B S E R V A T .  X L V I .  

Cji//a Theopbra/li. 
k IT looks pleafa~itly , like a d~aphaaoas heap of Icyclrs 

or it~rratcd T l t c r ;  but not altogc.ther ioregularIy 
figured : but 1noR ot them arc o b l o ~ ~ g  particles, allgu- 
lar, a ~ d  polnted, wh c11 m.iy pcrch.~ncc exfi~mnlate the 
Stomach, ( by ~ t s  tletl~ng pungency ) 11ke a henp of 
needles, and io prolilote ~ t s  vonrltory opcratlon. 

i 

a A the fides of L f c hair i t  Rtcks to ; it IS Oval in &ape, 
Nitt is an H geglewed by fonie v~fcous matter to 

whltc in colour, and fuH of tranfparent I iquor or  Gel. 
ly , and Peems to he cared iu a br~ttle Shell by the crack. P, ling it makes 'tw~xt your nails. In the fame manner I' appears a Nttt in a Horfe's hair : MuJet will needs have 

* it a qu~ck , or rudcly-kaped Anim~l. Thus dilcurfive 
Arg~~mentation and Rational probabilities miflead men 
in the Wildernefs of Enqu~ryi  but he that travels by 
the Clew, which 111s owt~ fenfe and oci~lar obkrvation 
has {pun out), is I,kcl~eR to trace the fi*curefi path, and 
go  furtl~eR Into thc blaze and Labyrinth of  Truth. y ' 

A Line drawn ~ p o n  Taper, 

A S thefe d~optrical Glares, do  heighten and illu- 
Rrate the Works of Nature, to do they on the 

other fide, dlfparage aud dcprctiate thofe of Art : For 
as tlley hew thc i~lcom~arablc exa&nefs of the former, 
fo do they d~fcovrr the f l a w  and deficier~cies of the 
latter; for a r~gh t  11ne e~ther pr~uted or drawn never 
fo neatly upon paper appears all ragged, indented, and 
diicont~nued by tllc rugofities and iecmiog prorube- 
ranccs of the paper, in which l~kewife you may fee 
whole clouds, - as it were, of raggs, the pr~mitive matcri- 

' als thereof. 
I had a Rarity beitowed on me by M.tRer Taylor(once 

n famous Scrivener in thcfe Parts) which is, The Lords 
Prayer and Creed writ in words nt length, and a Brevi- 
ate alfo of the ten Commandments, and all couched 
(but difiiodtly writ ) in the compaji of a Iingle penny. 
I n  the B4iro/cope you mmlit read it all, as ~f it were writ 
in Text hand, but all the Letters appeared (as we have 
obferved of the 1inc)crooked and unhaadhme; 10 Ic- 
artificial is Art whcn h e  is piuched and fireitned in her 



. O B S E R V A T .  XLIX.'  

T&e Spark of Flint and Stet!. 

Steel and Flint, and Rrike fire over a 

fome emirlent 
little dark {pot or moa,t, no 
which through our Miuro/cope 
fedtly round ball polifl~ed like 
that I col~ld fce the Image ofthe Window, and the mo. 
tion of  my hand refle&ted from it. What this polinted 
Atom is , MaRer Hook has in ~nioufly cor~jedtured , 
v?%. That it is a parcel of the k' lint or Steel, or both j 
which by h violent a percuffion is made fo glowing 
I~ot, that 'tis melted into glafi : for firft, I'obferved that 
it was perfet5tIyglobular, 31id exadtly like thole glafly 
Cindars, which are melted at the Iron-forges. Se- 
condly , That it was none of the Atoms of  the Sceel or 
Stone, grated off by Collilion ; for thofe you tnighc 
eafily fee were diitingUifhabJe fro111 it ; now that fo fir- 
t l ~  a firoak, and To fimall a fire can vitrify, will be better 
underltood by him that knows, how [mall a heat at a 
Latnp-Furnace will melt Glafi : I have fmall Capillary 
Glafi-Tubes , which will melt immediately like Wax, 
if you hold them but near the flame of a common Can- 
dle, without any blait nt all ; by which Artifice I make 
h a l l  Syphons, for the Tryal of many norable Experl- 
ments, of which I have treated at large ill our MerclrriaC 
Experimctlts. 

This further I hall adds of Flint, t l~at  in it you fl~all 
fee 

~ Micn$mpicrll O & r ~ a h s .  55 - 
fee fn~all Sparks of Diamonds angular, ali&growiog out 
pf the Stone as out o f  a Mineral bed. J 

E flit a black Horfc's Hair with a Rafor , and 
perceived i t  to be hollow, with a white itreak 

like ith the middle of it ; it fee~ned as big as a Rufl~, 
and W I ;P a Rub flit le~~gth~wayesinto two. They are 
none of then1 Cylintlrical , but ar~gulnr and corncr'tl, 
wbich you may evcll perceive by your fillgcrs , by twir- 
linga Horle-hair in thcm : Now though borrcl /ur ,  and 
fome of our A~~s to~n iRs ,  ns Bartbolin , qiolan, ac. i i y  
the l ~ k e  of  thc Hairs of a Ilians hcad , that they aKo are 
lrollow within, and arlgular and corncr'J witllout : yct I 
could never pcrceivc ~ i e i t l ~ e r  the one n o r  the other in 
any of the Micro/cogc~ I havc fccll , though I have tricd i 

it in four excellent olles, tlle wora whereof I am confi- 
dent was bettcr thcn [hat of Borrrlr: 111 all whicl~, I , 
could perceive ~lothing of ni l  Hair, but that it was likc 
n thin hor~l  fomething diapha~lous (efpCci;illy in the full 
Sun ) which dia&;!"~y ruight perchance hindcr the , 

nppezrance borl~ of its cnviy and angularity alfo : for 
X my felf have lirtle gIaE+~pes of lo l i s e  n CylinJcr, 
and fo fmall a bore, t l ln t  their hollowrlefi to the bare 
cyc is utterly inipcrcrptiblr. 

And Guce tlic brilllos and quils in other Animals arc 
fenGbly Iiollow, which arc analogous to the hairs in a 
Inan ; I dor~bt  lot, but ercry one of our hair-s is hollov~ 
alfo, wllicl~ though our Gl:lifis (by reafon of their tr:~rlf- 

p"rcllcy, l 



I parency) cannot prefent,yct it is palpablyevinced bym 
odde Esneriment infolandwhere there is a diicafefthev 
call the ;lira) which makes the vary hairs oftheir &ad: 
drop bloud i t  the e ~ l d s  , and if c u i a ~ ~ y  where, t o  drop 
bloud there alPo j which infallibly proves the tubulous 
cavity o f  them. Belides, we fee the hairs dograin and 
fork  themfclves , ( when grown too  long j which is a 
figti alio o f  their hollownefi. 

What, ll~all we judge them too finall t o  be  perforated 
by Nature > fince we fee the has perforated velfcls 
within the Body, as fmall as hairs,as the Yer~a Lssfea, and 
Lym hat-du&s ; nay ,  fi~lce we fee that Art  can blow 
a gla P S hollaw, and yet aifmall as a hair ; and your Wire- 

'drawers know,  that if they take a h o r t  piece of W ~ r e ,  
as thick as a and drill it through, that then thou h 
rhcy draw ir out to r l ~ e  imal~lefi of a hair, yet will it 811 
re~ua in  hollow quite through iu defpiteof their Wurdle : 
which is as great a Miracle in that Engine , as that the 
like Wire once gilt , hal l  r e m a i ~ ~  perfeely gilt all 
over ,  though it b e  drawn five hundred yards longer 
than it was at firR ; which is a11 experimental truth, aud 
the dayly pra&ice o f  our Wire-drawers in  Lorjdon. S o  
that the ~onclrrfion o f  this Obfcrvation may be this, 
that every hair of our hcad is as a little quill o r  horn, 
hollow and trnnfparenr. Which teerus to  be  further a- 
vouclled alfo by the burning o f  hair; for  there you 
may perceive the fame odour and Cll~ell, as o f  burnt 
llorn j and the ChymiRs, as Irerncmber, draw outof 
hair avolatile Spirit,exaCtly 11ke that o f  Harts-hor11:both 
which experiments d o  prove ap homogeneity and fimi- 
larlty o f  their fubitance. 

O B S E R V A T .  LI. 

Of Aromatical, Ele8ricdI , mnd Magneti- 
cul Effl~xions. 

S Ome with a Magifierial Confidence d o  railt fo high 
as t o  tell m ,  that there are Glafles , whicx r i l l  rc- 

prcfent not onely the Aromatical and Eleltrical Efflux- 
ions of Bodies, but even the fubtile effluviums o f  the 
Load-Rone ~t felf, whofe Exfpirations (faith D o l t o r  
Hkbaore ) io~ne by the help o f  Glaffes have feen in the 
form of a MiR to flow from the Load-Roue. This 
Exper~ment  indeed would be  an incomparable Eviai-  
o n  of the Corporeity of Magnetical Effluviums,and fen- 
fibly decide the Controverfie 'twixt the Pcripatetick - 
and Atomical Philofo hers. P P 

But h m  iure he  lad betrer Eyes , o r  elfe bctter 
Glares  , o r  bo th ,  then evcr I b~v , that fo 
fubtle an Ex eriment : For the beit Glaffes that evcr 
I taw, woul 'l' not reprefcnt ro me,  the evaporatrorls o f  
Can~pliire (which Ipends ~t felf by colltiuually effluv~a- 
ting its own Component Particles;) nay, I could never 
fee thc aroffer itearns that continually perfpireout of 
our own Hod~es , which you fee w ~ l l  foil and befniear 
a polifhed Clafi a t  any time ; and whlch are thefuligi- 
110U5 EruRations o f  that internal fire, that confiantly 
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burns within us. 
I Indeed 
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Indeed if our Diopticks co~ild attain to that curioli. 

ty as to grind us fuch Glaffes, as would prcfent the Ef. 
Auviums of  the Magnet, we might hazard at 1aR tllc 
difcovery of Spirit~~alities thernfclves : however it 
would bc of i~lconlp;lrable ofe to our Modern Corpnf. 
cularian Philolophers, wlio have banifllcd Qualities out 
of the liR of the Prcdicamel~ts. And truly, as the lcar-  
ned DoCtor Brortw Ilath it j Tlic D ~ C t r i l ~ c  of  Eflluxi. 
011s , their penctmti~lg' N.lturcs, thcir i~ lv i f ib le~~ths ,  
and uafuCpe&ed cffc.&s,are very confiderablc :. for (be- 
lides the Mngncticnl Oue oftlle Earth)fcvcral Efi~fions 
thrre may br from divers otller Bodies, wllich invifibly 
a& their parts at any t i ~ i ~ e ,  and perhaps throughany 
Medium : A part of  Philofophy but get in dilcovery j 
and will, I fear, prove the lalt Leaf to be turrled.over i ~ ?  
the Book of Nature. 

Some Conj2erations, Corollaries , and De. 
I 

du Hions , Anatomical, Thfical, arid Op- 
tics!, drawn from the former h p e r i .  
ments and Objervationr. 

IrR, Therefore, it is Oculnrfy manifelt from the for. F nler Obfirvatioor, that, as pcrfc(t Animals havca!~ 
inccKqnt motion of their Heart, and Circulation of 
tlieir Bloud ( f i r f i  d~fcovcrrd by .he illufirious Do&or 

+h R a t ~ ~ i )  To ill  theC puny afitoanh, and exfarigllineo~~s 
pieces of Nature, thrre  IS tllc Clme pr~lfing Otga11, and 
Circulation of  tllcir Nutritive Humour alfo: as is dc- 

rnonfirated 

r T .  
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l 

monfirated by 0 B S E R V. fourth, fixth, feventeentb, 
. 5 9  

I 
l 

bc. 
Nay, by 0 B S E R V. fixth, it i s  plain that a Loufi is 

a Sanguineous Animal, and hath both an Heart and Au. 
ricles, the one mallifefil J preceding thc pulfe o f  the 0. 
h e r  ; and hath a purple Liquor or Bloud, which circu- 
lates in her (as the Noblelt iort of Animals have) which I 

though it be onely conlpicuous in its greatefi bulk, at 
the heart, yet certainly it is carried up and down in Cir- 
culatory Veflels i which Veins and Arteries are fo cx- 
ceeding little, that both they and their Liquor are in- 
ienfible : For certainly, if we can at a Lamp-Furnace 
draw out filch finall Capillary Pipes of GlaG that the 
reddeit Liquor in the World hall not be teen in them 
(which I have often tried and done ;) how much more . . 
curioufly can Nature weave the Velfels of the Body j 
nay, and bore them too with fuch a Drill, as the Art of , \ F 

man cnunot excogitate: Befides , Gefte, even in our 
owu Eyes, that the Sanguilicous Vrffels that cull alollg 
the white of the eye (nay and robably into the diapha- - 
nous hun~ours alfo) are not di /' cernable, but when they 
are preter-naturally diltended in an Ophtbalmia,aud fo 
grow turgent and co~~fpicuous. 

To which we may adde, that in moit quick Filh,. 
though you clit a piece of their flclh off, will no 
bloud bedifcernnble, thotlgh they be fa11 uineous Ani- B m a l ~  j but the bloud is To divided by r 1,- n?;~,otenefs 
of their Capill~ry Veffcls, or percribratiotl,tllro.~ 11 the 
habit of the Parrs , t l l ~ t  .-ither it has loft its rcdnc% , p r  
our eyes are not able to difcover i ts  tiuCture. 

secondly, It i s  obferv;lhl,: a1fo from thefornler Ex- 
pcriments, that il l  theft minute Animals rheirnutririve 
Liquor never nrifcs to tlie prrfc&~on of'btoud, hot con- 

I t  tinually 
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tinually as it were remains Chyle within them, for Wallt 
of a higher heat to dye it illto t h ~ t  Spirituous LiqUor ; 
Nay, you hall obferve ill perfcCt Sanguineous Ar~llnals 
a Circulation of an nlbuglueous chyl~e-matter (beforc 
the bloud have a bemg ) if you take Nature at tlle rife, 
and critically obferve her ill 11cr rudime~ltal a ~ l d  ob- 
{cure beginaings. 

For vlew but an Eggc, (after the kcond dayls I~rctp- 
bation, and you hall lee the cicatric~lla ill the Yolk, di. 
lated to the breadth of a groat or  f i ~ - ~ e n c e  illto tra11L 
parent concentrical circles j in the Centre whereof is a 
white Spot, with finall white threads, (which in filrurtty 
proves the Hcart with its Veins 2nd arteries] but at pre. 
fent both its motion and circulatioll is undifcernable to 
the bare eye, by reafon of  the feebletlefi thereof, and 
alfo bccaufc both the Liquor and its Veffels were con. 
colour to the white of the Eggs they fwuln in i but the 
Heart does circulate this feroas diaphanous Liquor, be. 
fore (by a hi her heat) it be cliriled into bloud. 

And one t a irlg here I am tempted to annex, which 
is a pretty and beneficial Obfervat~on of  the Mierolcopc, 
aud that is, That as foon as ever y o ~ l  can fee this red 
~ u l f i n ~   article appear (which Dodtor Harveyconceit- 
ed,nor to be the Heart,but one of its Auricles) you fiall 
moR diitindly fee it,  to be the whole Heart with both 
Auricles and both Ventr~cles, the olre malrifeAly px .  
ceding the pulfe of the other ( which two motions the 
bare eye judges to be Syr~chronic~l ) and without any 
interloping perilyfiole a t  all: So admirable it every 
O r p n  of this Machine of ours framed, that every part 
within US is intirely made, when the whole Organ feems 
too little to have any parts at all. 

Thirdly, It is peculiarly remvkzible from ~ b / n v a -  

tron 
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t i # ~  .xrxi. That not ollely the bloud iu perfea Atlimals, 
and the chyle in imperfec? o~iesibut alfo the Animal Spi- 
rits have a ~irculation, which fingular obfervntion hat11 
oftell provoked a t~d  e~itifcd our endeavours into R fur- 
ther cuquiry after the Nature o f  thcfe Spirits, as to their 
Origin or Ce~leratio~l,  their adtivity nlld motion, with 
fame other emninent properties belongin to them : 
we $hall draw our thoughts togetl~er, an To refcnt P them to your Vicw : I will not fay, that our di courfe 
hereon , hall paTs for an tl~~.controllable alithe~ltick 
Truth ; it is all ray ambitio~l if it attain but t6 the f i v o l ~  
&le reception of n rntiounl Hypothefis at Inft. 

A Digr$o~tr of ;be Animal Spirits. 

IrR, thcl~, we have not thofe narrow conceptiolls o f  F t h e e  h b t k  Spirits to think that they are onely in- 
clndcd within the Bodies of Animals , or generated 
(much lefi created) there, but we doe believ~ that they 
are univerially diffufed throughout 111 Bodies 111 the 
World, and that Nature at firia creatcd thisrrtherial 
fubRance or fubtle particles,and diffi~fed them through- 
o~rt the Univcrfe, to give fermentatio~l and concre t io~~ 
to Minerals; vegetation and maturatio~l to Plants ; Itfc , 
knfe  , and motion to Animals j And indeed , to be the 
main (though invifible) Agent in all Naturcs tllrre 
Kingdoms Miperal. Vegetnl, and Animal. 

And IcR they fiould (becallfe of their exceeding 
volatility and atlivity) be oflittle or  no uie, Nature hat11 
immerred them in groRer matter, and imprifo~~ed thcm 
in feveral Bodies, with whkh h e  has intermixed them, thc 
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the betret to curb the boundlefs aCt~vity of fo thin and 
fpirituous a lubRance, and thereforethespirits (of all 
compound Bodies efpec~ally ,J ought to k confidered 
under a triple notion: 

I .  Fixation. 
f i x .  Under the ltate of  > 2. liufim. 

1 3. ~oiaciliyation, 

Firlt of Wxrtion, when they are fo complicated with 
the groffer particles of  Matter, and lockt thereillfo 
faR, tllrr they can hardly be feparated, a i ~ d  diLimprifo. 
lied as in Mirlerals, but moR efpecially ia Gold. 

~ e c o ~ l d l y ,  The Rate of Fufion, I call that, when the 
Spirits by any kitid of help have To wrought themfcI*es 
towards a L~berty , that they are in the middle way to 

I Volatility , as in half-concobed Minerals, fermc[lting 
Vapours or  Liquors, and halLripned Fruits, @c. 

Thirdly, The Spirits are in their third fi.lte of Void- 
tility , when after a collu&ancy with the gro&r Parti. 
cles they have fo iubjugatcd and overcome them, that 
they are jult upon wings, and ready to fly away; as in 
Wit~e when i r  is in the height of its fermentation, and in 
fom part of our arterial bloud nlwayes. Now WC nb. 
fervc that t h o b  Bodies [hat relax and open the qroffer 
compofition of other Rodics, do p r e f e ~ ~ t l ~  create a fer- 
n~etltatioil ; for, being like fom:~ny Kcys, they fet the 
imprifoned Spirits at Liberty, which p n f e ~ l t l ~  fall 011 
working,and by ntrcnuatiilg the g r o b r  partgfepmting 
the Heterogeneous, volat~l~zilig bme, prrcipitntin of  
others, dlgefiit~g of others, ~xpcl l i r~g of  nthers,do at afi 5 mould ir and work it to fuch a Body,ar the parrs of  it are 
fit tomake up:In all which interval dtimr,there is a pa . 

rl pab i 
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plble. and fe~lfible heat produced : 'Thus this Spirit be.' 
ilig ambowelled in the Earth , and meeting there with 
cotl~etliellt matter andadjuvaut caufes , doth proceed 
to Minee!s, creating an aEtual heat, whsreio. 
ever it operates,as in Allu~n or Copperab Mines, which 
being broken, expored, and rn~ifincd, will gathcr ail 
a&ua\ll~3t, and produce much lllorc of thofe Minerals, 
t\lenelfe the Mine would yield, as Rgricoln and'T/~urni- 
/ccr d o  affirm, a i d  is proved by commun experience. 

The like is gemerally obferved in Mines , as Agricols, 
EraJlur, slid r ibnt~ iu~,  Ur. do afinn and arotlch out of 
the dayly experie~icc of Mineral men, who affirm, tliat 
in rnoR they find their Mines 10 hot,  as they cnii 
hardly touch the111 ; slchougli ir  is likely that. where 
they work for erk& Minerals, the heat which was in 
fern~eiltiltion W ilR they were yet in breeding, is now R 
much abated , the Mineral being grown to their per- 
fe&ioi~, as the skilful aud excellent Do&or 30rAafi very 
well infers. 

The like heat we obfcrve conh.lntly to be in our 
Cole-Pits : Nay , \VC fomxi~nes obferre t n  our f3r.d~- 
lumps ( as our Colliers call ~LCIII) w111c11 is a kind of 
Marcafitc, a very grcat hcnt ; for being expoicul to tllc 
lnoifi Air, or fpriilkled with w.ltcr, they w ~ l l  tnoak and 
grow exceedu~g hot i and if they be layd up on a heap 
and watered, they w~ll turn into a glowing redhot fire, 
as I have Feen them my felf. 

Atld ~t was a Cafi~alty once terrible to our  Neig1l- 
hour-Town of Ea~nrrd; for there, one ~Ytlfina Patielit 
ofmine,havi~~g pi1 (! up n u ~ ~ y  Car t  loads ofthefc UraF- - 
lumps in n Bdrn of his, ( for h n c  Bcret p~lrpoles of 
his o w n )  tlic Root lettiug raio.water f.111 copiouily in 
amongft tlieni , they nil began to frnoak, and a t  11R to take 
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rake fire, atld burnt like red liot Coals ; fo that the 
!Town was in an uproar about qoenching of them; and 
,one thing further I took fpecial notice of in this un- 
lucky Ex eriment, that tlie Warer whiclidrained from 
the quenc 1 ling of  them, left litele pieces and Cryfialsof 
Copperafe Ricking all along to tlie Piles of Grafi, that 
grew in the Croft it run down. 

Thus Antimony and Sublimate being mixed toge. 
tiier, will grow fo liot (the one relaxilig the f t r n ~ e n t i n ~  
fpirit in the other) that they are not to be touched. 

Thus in the Corrofion of Mettals by Aqm fortir, what 
a itrong heat is there in the Liquor, and what a &earn 
conltantly evaporates during their ferme~xation. 111 
the Comuaixtion .of Oyl of Vitriol with Oyl of Tartar 
per de/iquirrm, what a violent heat and effervefcence d o  
prefe~ltly nrife, befides a ha rp  and acrimonious va our 

., that Rrikes our noi t r i l s~  Nap, and we fee our ~u 6 ter- 
raneous Dalllps do fometi~nes with intermixtion with 
the lnoiR Air, grow to that over-height of fermentati- 

. , o n ,  that they fire of themfelves and Rrike down all be- 
fore them. 

Thus the Spirit of Niter mixed with Butter of  Anti. 
mony, grows To hot, that it is ready to rife i n  a flame. 

Thus certairily do all Baths receive their heat from 
hliacral Vapours, or the Minerals themfelver, beia' in 

/ o h ~ t i ,  PPr~ctpii~, and CO the fermentin Spirit e t r  n P&- 
ing in t l ~ e ~ n  , ar the Learned Doaor  f o d n  did moft n- 
lionally conje&urc. 

This univerfal fermenting Spirit does not onely play 
thefc feats in the Mi~lerali but alfo operates in the fame 

k manneG-in the Vegetable Kingdomc, which we ocular- 
ly behold io the Artifice of Malt, where the Grains of  
Barly being noiitned with water, the parts are relaxed, 

the 
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thc irltcr~ial Spirits in thcm are dilated, and put into 
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adion; aud the filperfluity o f  water being removed 
(which might choak i t)  and rlle Rarly being Jayd up 111 

heaps, h e  fermentation and heat prefently appears, 
with a kind of vinous Ream and effluviums which 
pffe from it, and therefore it  hoots forth into Spires. 
Thus we fee in wet-May , Iiow the fpirits work not one- 
ly to a heat, but (if they benot cooled and revented 
by Ventilation) they break out inro aflame a i o  ; Nay, 
in  all Vegetables there is this confiant Heat ( though i t  
be below our Senfation) as it is in fome Fihesand 
colder Animals alfo, and a co~ifiant Ream and tranfpi- 
ration of particles, as we have experimentally proved 
iu our XXV. Ob/irvntien. 

And now let us purfi~e thefc Spirits into the Animal 
Kingdom , and we fiall fee thar they have the like 
effe&s and operations there alfo , as is formerly obfer- 
ved ; onely, being there in greater plenty, and more 
purely refined, and in a confiant itate of  FuGon and 
Volatility, they work nobler effcas. 

Now tlie Spirits that are lodged in all thcrneats and 
drinks we*receivc, being more o r  lefs fixed therein; 
What does the Soul, but (like an excellent Chymift) in 
this internal Laboratory of hian, by a fermentatiol~of 
our nourilhrne~lt in the Romach and guts, a filtratio~~ 
thereof through the Lntrece , n digeltion in tlie Heart, .a 
Circulation and Rc&ification in the Veins and Artc- 
rius : rvllat does he , I fay, by thefeieveral Pbjfico-Chy- 
~nical operatior~s , but Rrive all this while to unfix, ex- 
alt, and volntilize the Spirits conteined in our nutri- 
ment, that fo they may be tranfmitted to the Brain, and 
its di\varications, and ill that rcconditory kept and rcpo- 
fired for her ufe and fcrvice. 

K So 
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So that tliefe wwhicli wc tlow call Ar~i~nal Spirits are 

the purefi, fub~lelt, and moft volatile particles and a&- 
veR Atoms of the bloud, which by continual pulfation 
of the Heart are carried with the bloud by thccarotid~l 
Arteries up into the Eraill, and  there by that lax and 

bogg fillflancc are imb~bcd and Peparatcd fro111 the 
blouJ, and the~lcc by the Spinal Marrow and N c r v ~ s  
tranhit ted to all the parts of the Body. 

Now as tlle Chyle is pcrfeded in the itomacl~ a1111 
guts, and their appendent Veffels, the la&eal Veiils ; 
and as the bloud IS perfetled in the ~ e a r t  , and its an- 
nexed Veflels, the Veins and Arteries : To the A~iimal 
Spirits are feparated , preferved , and perfeded in the 
Urain, with its continued trunk and branches, viq. the 
Spinal Marrow, Nerves, a~idFibers, for the ufes here- 
after to be declared. 

Notv the two former Liquors, the Chyle and the 
Bloud ( becaufi of  theirgroifer liquidity ) need to be 
conveyed inhollow Pipes and Channels (viz.  the Veins 
and Arteriesj) but the Spirits which is the quinteflence 
of them both,  can eafily pafi by a fwitt filtration, 
through the Brain, Spinal Allarrow, and Nerves, Mem- 
b r a ~ e s  , and ~ i b e r s  , which are as it were the Cords, 
Sayls , and Tackling, to lxiove this Etlgioe or  Veffel we 
call tlie Body. . Nay, thongh we can give you no fenfible evi&ion of 
it,  Wlly may not all thofe 1011 filaments of which the 
fubRance of the Brain, Spina Marrow, and Nerves 
coniifis , be tubulous and hollow 5 to that the Animal- 
Spirits inay be cl~annelled through them, as the bloud 
through the Veins and Artcries ? I am lure, we fee by 
Ob/irvatien xxxi, and L. what infinitely fmall filaments 
and veffels there are in  Animals, and yecall tubulous 

and 
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and perforated; fo that the fuddain inflation of all 
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! thofe capillary threads or  pipes, may ferve for Motiot~ 
of the Body, and the confiant thoiyh flowcl. filttation 
of the Spirits throu h their Coats an C ~ l ~ n d r r c a l  M e m -  
branes may ferve F or benfation. So that i t  feelns, this 
Cottage of Clay, with all its Furniture within It ,  was 
but made in f~bferviency to the Aililnal Spirits j for the 
extradtion, feparation, aud depi~ratios of which, the 
whole Body , and all the Organs and Utenfiis therein 
are but iuRrumentally contrived, and preparatorily de- 
figned. Jufi as tlie Chymical Elaboratoiywiih all its 
Furnaces, Criicibles, Stills, Retorts, Cucurbits , Ma- 
trats, Bolt-heads, Pelicans, @ c .  were made for no other 
end by the ingenious Chyn~iR, than for theextrae~on 
and depurarion of his Spirits and Q~jnteffences (which 
he draws from thofe Bodies lie deals with) in tlie ob- 
tainment of which he 112th come to the ultilnate defigtl 
of his iadeavours. 
NOW as in hlirlerals and Vegetables the colluttar~cy of  

thefc fermenting Spirits with the groffer mXer ,  does 
both create :I co~lfiant heat and evaporation of Atoms: 
So in Auimnls, the like is more eminently co~~fpicuoiis, 1 . 
to wit the vital heat, or c n l i h m  ittttntunr , and thofe fuli- 
gin011~ efflr~viti~ns wl~ich pars con~antIy  out of o s T y  
iiif6iiiiblc trnllli>iratio~l ; n~hich sanh'oris~ hat11 proved 
to exceed the bulk and weight of a11 our feldiblc I:\.~cII- 
ntiorls whatfoever. 

Having thus denionfirated how the soul obtains tliefe 
Spirits after her fevernl operations of Disefiion , Chy- 
lificntio~~ , S;lnguificatio~l , Circulation, @c.  the like 
now let us fee wliar uri flie riznkes of fo pretious n lub- 
1t;lnce. 

Firlt , rllcscfore we nfirm, that this thin and q~iritu- 
K 2 OLlS 
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ous mattcr , which is caUcd the Animal Spirits, is the 
i~nmrd~a te  It~Rrunlerlt of the Soul, in all her operatiol~s 
both of Senfe and Motion. FirR, for fenfe, it is pla111 
by wh;lt is difcovered in n Yrrtilo; for the Brain it lclf IS 
not of fiucl~ s f lu~d fubltance, as to turn round, and 
make all ol>je& to do To too ; wherefore tis a rig11 t l ~ a t  
the immcdrate corporeal infirumetltof co~lveyll~g tllc 
images of  things, i s  the Spirirs in t l ~  Brain. Secoudly, 
That they are the chief En iue of Sight; is j not 
onely becaule tlle cyc rs f ~ i  7 I o f  thefc livld Spirits , but 
alCo becaufe dinlncfs of fight comes from deficiency 
of them, though the parts o f  the eye otherwayes been- 
tire enough, as in lick and old perfons , andin thofc 
troubled witlran AmauroJ~, or Gtrtta Seret~o. I had the 
Infiyear n Patient, n young Boy of feventeen years old, 
who fell cafually R ~ r k  bllnd of his right eye ; in which 
youcould outwardly dircover no fault a t  all (the Dif. 
eafe being an A m a s r ~ j ~ ,  or obRr~i~t ion of the Optick 
Nerve) for, that Nerve being by fuccefsful means dif- 
obltru6ted and relaxed , fo that the Animal Spirits 
were able to Bow done to the xe t i f i s  again , hc lhortly 
after perfedly recovered his tight agaln , wi tho~~t  any 
relapfe at all, to this prefent day. Thirdly, If ~ Q L I  cafi 
a Ligature upon any Nerve, you defkroy both the.fenre 
and motion of that part whther that Nerve was pro. 
pagated ( as by tbat pleafzzut Experiment by tyil~g the 
rccurrent Nerves it] a living Dogg, we have tryed) t ~ l l  
by rclaxing the Ligature tlieSpir~ts may have the free- 
dome to channel into the Nerves agaitl: Which truth rs 
alfo hai~dfornel~ made out,  by tllat ordinary example 
of  a mans Leg being aflcep ( as we call I t  ) for by corn. 
preflian o f  tlie Nerves, the propasation of the Spirits 
iqto the part is hindred ; for, as fec~l'c and motion is re. 

itorecl, 
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Rored , you may:.feel tomething creep into- the Leg, 
tingling and itingitig like Pifmires ( as Spiplilrs com- 
pares . i t )  which is the return of the Animal Spirits into 
that part again. Fourthly, That Spo~ltaseous motion 
is pcrforlned by continuation of the Animal S icits, 
from the corntiloll Senforium to the Muicle, ( W ich i s  R 
tile rofi Engine o t  Motion) is fenfibly evuiccd in dead 
pal ~ e s ,  where one fide is taken away. F 

Toall which add, the former Obfervationof the S+- 
rits circumutldulatiou when the Snail at anytimc mo- 
ved, and of their 'oint quieicency together. 

Havin now, k o r u  you how there Animal Spirits are % generate in our Body, or, tofpeakmore properly, dli- 

jmpriiolled and Ceparated from our nutriment, ancl fo 
from fixation, brought t h o u  h Fufion to Volatilizati- 
oil : having alfo il~own you W ]at ufe Nature makes of S 
them in Scnfation and Motion : let us fcrew our Enqui- 
ry a little further, and fee if we can difcover how I he 
Spirits move in the Braill and Nerves , to pcrform tllc 
fame operations. FirR, therefore, we affirm that a 
lefler quantity and flower motion of the Spirits is re. 

uired for Senfation , thao there is for hiotion ; for in 
%,it, the ~ u f c l c  fvclls that moves the part, which is n 
plain Indication of  a reater influx of Spirits diredted 
thither ; a gieater,I fay, or I do not deny but there is re. pf 
+red to lentation a moderate quantity and difilfion 
of the Spirits into all thc parts of. the ~ o d y ,  elfe we 
jhould alwayes be benummed and Rtlpid (as when our. 
Leg is aflocp) by an illtcrception of tlieSpirits. Se- 
condly, that their motion is flower in fenfation then 
motion ; tlie former ~ r ~ e r i m e n t  of the Snail does a i ! ~  
manifcit : whofe Animal Spirits nevcr begin to undulate 
till file bcgin to move, whereas Ihc is icnCble when they are . 



are in Quicfcency, as you may, by prickiughcr with a 
Needle,eafily obferve. Thirdly,in the rcturri of the  pi. 
rits illto the itupefied Leg, we plainly perceive by the 
prickliog,what a flow motion tlic Spirits have.All which 
~br~nornenrs d o  fce~n to favour our former ConjeEture, 
that for Motion theS irits move impeti~oufly down the 
rlervoi~s filameats, (W E ich are hol1ow;)but for ~eula t ion 
they oliely creep by a filtratiot~ down their Coats and 
Me~llbranes. 

Now there Spirits beingfo fubtlc and diffipable, the 
soul fpends them every day in ufi~lg of tlieln, and they 
being much fpent , fie can hardly move the Body any 
longer : The fenfe whereof we call Lafirude ; For 
certainly, as Dadtor More very ingenioufly inferrs, ifit 

Soul to co~itribute 
underitaud (that Fa- 

, ~ ~ o m o r e  than the 
char we fhould ever be 

weary, 
T11us are the Phlenometm of Senfe and Motion beR 

falved , whilit we are awake; now what happeus when 
we fleep , is a matter of f~irther enquiry : Some have 

. ,  dcfirled Sleep to Le a ~nigratiorl of  all the S irits out of  
the 13rai11, into tlie cwteriour parts of the Bo B y; whereas 
by our former Obfervations, it rnny rather feem to the 
contraryi that is, The  retraCtion of  the Spirits into the 
Brain, or at lea& a refiagnation of  them it1 the nervons 
parts, does ( till Nature being recruited by a new fi~p- 
ply and regeneratio11 of them i n  the Brain ) dire& them 
into the Spill~l Marrow and Nerves, which being re- 
~ ~ l e n i f l ~ c d  wit11 them again, they run their current as be- 
fore; fo the whole Animal thereby is made capableof 
fecli l~gtl~e 1111pulfes of any external objed whatcvcr 

(which 
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(whicli we call, Waking) and during this Interval m d  
Non-tearm of fenLition (for fo we may wi tho~ t  a Com- 
plernellr call Sleep) why may not tlie soul be retradted, 
and wholly intent upon, and bufiedabout, her Vegeta- . 
tive and PlaRical Opcratior~s? So that when fie has ! 

locked up the doors of this Laboratory the Body, f l ~ e  
may be bufie in atlgmentng,rep3iriug, alld regenerating 
all the Orqans and Uter~iils \vithiil, and painting and 

laifiriug the Walls without. This I an, iilre we ob- 
Ferve to be the greatelt part of her obfcure eniploy- 
ment in the Womb, where the Embryo for the molt 
part fleeps , whilfi the Soul is in  full exercife ofher P'la- 
ftick and Organo-Poi'etical Faculty. 

Now thefe Animal Spirits being conti~lually tranf- 
~nit ted from the Brain, throogh the Spinal Marrow , 
Nerves, Tendons , & Fibers , into all the parts of tile 
Body ( efpecially whilil we are awaking) may, fome of 
them at leab,have a kind ofcirculatiol~~ for thofe which 
peripire not, having loit their motioil , nlay either mix 
with the bloud ZIJ halira pnrtiunr , 01. relnplk into a kind 
of infipid phlegn~, as Cliymical Spirits do, that arc noc 
purely rektified , and to be returned back by tile Lym- 
phidu&s again. 

Laitly , 1 have bat one sradoxical and extravagant P gnttre to make,and that is t lis ; That fince we have pro- 
ved thefe Animal Spirits to be the ultimate refi~ltof 111 
the conco&ions oftheBody,the very top and perfedlion 
of all Nature's operations, the pureR ar~d lnoit atherial 

of all Bodies in the World whatfoevet, (and Si, 
confequently of nearefi alliance tospiritualities) and 
theiole and immediate initrumeat o f  all the Soul's ope- 
rations here, even in htrr conjuntito ( the Body and the 
Orgatis thereof, being but iecotidary and fubfcrvienf 

11lRrl1rneuts 
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i. ' InRrllments to the Spirits:)Thefe things being thus pre. 

..mifed , nlay it rloc be probableenougl\ tllat there spirits 
i ' i n  the other World, Ihali onely be the Soul's Vehicle 
i sad Habit, and indeed really that d r v r v ~ n d r ,  

meut io~~ed  by the ApoRle 5 by a vital re.union with 
which, it Inay fiuperelninelitly out-a& all thateverflle 
was able todo  in this earthly l'rifon alldheav Cottnge 
of  the Body j fil~ce alio (which I may fuper-a 6! do) thofe 
volatile Spirits (being freed by a conf i a~~ t  and perpe- 
tual dinipation from the Body) are diffufecl tllroiigh 
this great etllerial Ocean,as into their proper Elemeat, 
ready to be united to the Soul at the itifiant ofher S e  
paration. 

Fourth Dedu8ion. 

F Ourthly , Thc Pl~yfiologiit alro may gather fome- 
thing from the former Obfervations, touching the 

nature ok Colours ; that they are indeed nothing but the 
various modification of Light. For moR, if not all, Bo- 
dies in their minute particles (through which the Sun's 
Rays have more friedome t ~ - ~ e n e t i t e )  feenl to lofc 
their Colours, and grow diaphanous, as you may ob. 
ferve in the MicroJcopc. 

Secondly, Is it not fl~rewdly probable, that fince mo- 
tiorl is tliecaufe of fight, (which is nothing elfe, but the 

e that the Lu;ninous Atoms make upon the Ipeti- 
:::p";: it not,I By, lhrerdly that Colol~rr are 
nothing elfe but a various lnodificat~or~ of  this motion, 
fince we fee that they are both naturally and artificially 
made by light, to whlcl~ we car1 imagine llothil~g to be 
addad or  dedoded to fiiper-induce thore fine TinCtures 

as 
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as in tlie Rain-bow, the Prifme, cryital Pendents, Glafi- 
Globes filled fill1 of water, and in thok  are~iulous A- 
fonts in the former Ex erzmmt xxxiii. except fome 

l 

change in the motion o l' theluminous Atoms, which 
muR necelTarily follow from the diverfities of Obje&s 
and Mediums they either hit upon or  pafo thorow i and 
fo confequently d o  either accelerate or  retardate the 
Solary Atoms in their 1)inetical and progrefive Moti- 
on ; whence ardes both the diverfity and variety of all 
colonrs whatfoever, as that profoundelt Malter of Me- 
chaoicks ( D e ~ - C a r t e ~ )  hat11 bothfubtillyexcogitatcd, 
and iugellioufly illufirated by the Prifme. 

T o  which we hall add iome further experimental L 1 
viaion : 

FirR, If the Hole (through which the Species is 
craafmittcd into adark room) be covered with a leaf of 
Beaten Cold, it will not onely look of a pure green co- 
lour, but all the light trajcdted through i t  will put on t lx  
fame TinCturc. 

Secondly, If with aPrifme you h i k e  the Rainbow- 
colours upon a wall, and obferving where a red is proje- 
Bed, you there place an Eye, the Spedtator lhalkjudge 
it to be another colour i becaufe that the Solary Atoms, 
which fl~ot through the Prifmeupot~ the wall, and there 
painted that colour, being again and again refrattcd by 
the Diaphanous Humours of the Eye, muR needs, in all 
reafon, excliange their motion, and fo confequently 
paint the Retina with another colour: both which EX- 
pximcl~ts Ihew, that Colour is tlothing elfe but the mo- 
dification of Lighr, whichby the alteration of its moti- 
on is dyed into colours. The like Artificial'nlteration 
of the Colollrs may be made by interpofing a Burning- 
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prefents the Spetlators with a glafs of paler Claret, or  
Baqtrndicss wine; then drinking again as before, he 
picks out theglafi wafl~ed withoylof Vitriol, and vo- 
miting a faint Brafil-water into it,it prefcntfy appears to 
be Sack ; and perchance if he w a b d  the one half of the 

R' afs with Ipirit of Sack, it would have a faint odour n11t1 
avour of that Winc alfo. 
He then Legins his Caroufe agai~l, and drinking f i f -  

teen or fixtee11 qlarcs, till Ile has altlloft cxtingu~llled 
the firength and tincture of  his Brafil watcr, he thal  
vomits into a Vineger.~lafs again, and that prelcnts 
white Wine. At the 11ext di$orgement (when his ito- 
mack is fill1 ofnothing bur clear water indeed(which he 
has fill'd KO, by the exceeding quantity of water which 
a t  ever interval l ~ c  drinks) he then deludes the Spe- l dtators y vomiting Rofe wdter, At~gelica water, and 
Cinamon water illto thofe glaffes which have been 
formerly waihed. wit11 thofe Spirits. And t l l ~ ~ s  was 
that famous Cheat perform'd, and indeed a&ed witli 
fi1~11 aporr and Aowinggrace, by that italiarl Bravado, 
that he did not onely Rrikc an Admiration illto vi~lgnr 
heeds, and common SpeEtators, but eve11 illto the 
j~~dicious and mote knowing part of men, who could 
not readily find out the ingenuity ofhis knavery. 

The Chymical Elnboratories likewife do reach us this 
Truth in Pu~nes and Smoakr, as well as Liquors (which 
indeed.arc but rarified and expaufid Liquorsj) for Ni- 
t r  it: filf, thou h not l l i~~g a kin.to redrlefi db t l~  in di- 
Aillatio~~ yield !loud-red f i m r s  (called by tbc Chy- 
miRs Salamanders-bloud ) wlricl~ f:111 again into a Li- 
quor whicli hath.nothillg ofted in it. 

SO Soot ( though black-) yet, when it is preffe'ed and 
forced up illto an erllala~ion hy a Rro~lg fire . will fill 

the 
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tllc Receiver with Milk wllitc Fumes ; thus Sal[- Armo- 
niack, nnd black Antimony , being eqnally inixed mnld 
gradually fublimed in an Urinal, will exhibit a Scene 
of Colours, and willmakc a tranfition out of one into 
atlother with a deleaable variety. 

By all which pleafant Oblervations, it palpably ap- 
pears that the nature of Colo~lrs confilts in  the frec ad- 
mifion , tranfition, rcfra&ion, or  refledlion of ligllr.; 
from the Objeas difcoloured ; F o r  firR, you fcc fci7i-* 
ral Colours introd~~ccd into Li uors hy tlio!o Ingrcdi- 
tilts, that neither had nor coul 1 communicnte any fi~cll 
tintlure. Secondly, 'tis as plain, that thenlinlltc Parti- 
cles and Atoms of thofe Hodies that wereimbibed by. 
the Liquors, and filled up their fil~alleit Cavities or In- 
terfiice; , ac~ordingly as they were altered in their fite, 
pofition , and n i o t i o ~ ~  ; io were the Luminous Beams 
varioufly tranfmitted , refrnaed , or rcfleded, and fo 
confequently thence refulted thofe feveral Scenes of 
~ 0 l o u ; s .  - 

Thus when the Atoms wherewith the Liquor is fully 
impregnated do relax and open themfelves, that the 
light may L idy  penetrate, then is the Liquor limpid and 
dea r  ; but if they draw up a little clofer one to another, 
fo that the l~ght be refra&cd, then is the Liquor yellow ; 
if clofer yet to ;r greater refradion of thc Light, then 
i s  the Liquor red:but if inthis randezvouz they draw up 
into a very clofe Body indeed, fo that by reafon of 
their contiguity, both iil rank and file, 110 li ht c m  bc 'P trajctted through them ; thcn opacity and arknefs a- 
rifes: If the Rays cannot break the front of them, tllc11 
is a milky-Whitenels prefe~ited therc. 

The 
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~ern i f jhc re  at once: and indeed 'tis worth our confide- 

U to think, that fince their: Eye is perfeCtly fitcd, 
ThcFifih C O R O L L A R ~ ,  alld call move no wayes 3 i t  was reqaifite to lattice that 

Window, and ftlpply 111e defecttof its Motion, with the 
Anatomid Con/rderations about the 5 6 :  multiplicity of its Apertures , that fo they might fee at 

oncc what we call but do at feveral tilues , our Eyes 
llaving the liberty and advantage to tilove every way 
(like Balls in Sockets) which theirs llavc not. 

Secondly, We obfervc no diaphanous parts in thole 
h t i c ' d  Eyes, fince it is probable, that :he Morney Coat 
of the Dyc fervcs alfo for a Pericranium for their Brain : 
For, that the Brain of mofi Infe&s lies in their Eyes, 
feems to me more than a probability. FirR, becaufe 
inPlics, Butter-flies , Bees, @c, you can find no other 
place in their Heads, wherein any matter analogous to 
the Brain, can be lodged. secondly, in the Eyes of 
t h o h  Infetts you thall alwayes find great ftore of a pul- 

/. . 
ous fubftance , like to be Brain in thofc Creatures. 

&hirdly, the Eyes in all inic&r i re  very large, and feem 
difproportional to ib fmall ~ o d i c s ,  if intended for no 
other ufe than Vifion. Fourthly, why tnay not this 1 

lattic'd film of their Eye be their Tunica Ketina, which as 
it is concave in us, is convex in them; and as it is made 
of the Brain in us, fo it is in them, and therefore lies 

1 
contiguous to it,and may indeed be over.cait,by a t rant  
parent Cornra , through which the Net-work of this in- 
teriour film may thus eminently appear j For  certainly 
fuch Animals as have diltin&ion of Senfes , as Seeing, 

, @c. needs have an Animal-Sedation i an 
Anim$, I fay, for I hold alfi a natural SenPtioa, which 
is performed without a Brain, and fuch an one is disco- 
verable even in Animals, and in our own Selves ; for 
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'Brain) theSron~ach, Guts, and the Pare~cbymstaof the 
Body, yea and the Bloud too has a natural Senfation of 
what is good, and what is bad for them, as DoCtour 
H~srvey has excellently proved, Lib. de Gencr. and CO 
fome of the lowefi rank of Animals as the <oopkyts 
and plant-Animals) may perchance be utterly devoid of 
Animal , and have onely a Natural Senfation; but this 
belongcth to  ibine Ailatolnical Obfervations 1 have by 
me, where I nlay perchance prove that 111 Vegetables 
(as well as the ~cofitivcand humble Plants) have this 
latter kind ofsenfatio!~, as well as Animals. 

But let us return to the Bye again, of whichcuri- 
ous Organ I am tempted to fay much nlore j but that' 
I have relerved that difcourfc as more proper formy 
Telefcopical Obfcrvations. O~lely for the prefenr, to 
ellcourage the Lovers of free Pllilofophy , and to let 
the111.fi.e that even tlle greatefi OculiRs and Dioptri. 
cal Writers, that the World ever f i w  , m k r  , DCJ- 
 carte^, Schemar , a i d  Hfrgmifr~, have not.yet difcovercd 
all Nature's Curiofities, even in that Organ ; I will here 
deliver one or two Optical Experimer~ts : The firR 
llints whereof, I tnufi ingenioufly coofefi , I received 
from fome Fragrner;lts and Papers of our famous, and 
never to be forgotten Country-man, MaRer Ga/to@ of 
Midletoti near teed,, who was unfortunately flain in the 
Royal Service for His late MajcRy ; a P e r f o ~ ~  he was of 
thofe Itrong Parts and Hopes , that not oilely WC, but 
the whole world of Learningbffered in the Iofi .of 
him. 

Take's freh Eye , and, in a froity Evening , plnce it 
with the Pupil i~pwards,wherc it may be frozen through, 
then ia the Morning you may cut it as you plaafe. 1f 
you cur it with n plain Parallel to the Qptick Axis(which 

Seaion 
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to the contrary. 
The fecond Experiment, is bne of the ingenious Ex- 

cogitations of M. ~a/iof&'~, and it i s  to delineate the 
prime parts of the Eye 5 after this manner : Having a 
Glafi and Tablc fitted to obferve the Eye's fpots, place 
an Eye with the Horny Tuoiclc either upwards or  
downwards , between the inmoR Glafi and Table ; fo 
near the Glafs , as the Eye will almoR fill up the com- 
pafi ofthe Eye's Image, then the reprefentation of the 
Bye will be very large ( proportiol~able to the Eye's 
Ima e upon the Table, and thus yo i~  may prick out 
the t f lree Figures of the Car~~es ,  and the outward and in- 
ward Crykallines. Many other neat wayes with my 
Dioptricai Glaffes can I take the Figures of the prime 
Parts of the Eye, which hall be difcovered in their fit 
places. 

And now having done with the Fabrick, the Obrer- 
vations lead us to the Confideration of the Number and 
Plmdity of Eyes, that Nature hath afforded fome Crca= 
lures. I muR confefs though I have been very ctlrious 
and critical in obferviug 8 yet I could never find ally 

M Animal 



Animal that was  dono ocular ,  no^ afFy that had a m@- 
& ~ & . l h d ~ ~ $ ~ . + ' . !  ,. , 

n.36. r38. ' c 9  of Eyes, except Sgidps , whicfi-inikeii are 10 
fa% mhpa7p&llc t P t  they are ckarly to be k e n  br anv 
man thatwG~ts nat his owh.And tholighkrgrrr hasbee;, 
held as prodigious a fi&1011 as Polypheme, and a plurality 
ofEyes in any Creature, as great a pieceofm~nfirofit~, 
as onely a fiaglc one ; yet our laffes have refuted th~s 
Brrour a Ohfirvat. viii. a n t  ir. will tell you: ) To 
that the Works of Nature are various, and the fevcral 
wayes, and mnnifold Organization of the Body, infcru- 
table; lo that we had need of all tlie advantages that Art 
can gwe us ; to d~fcover the more myfierious Works of 
that divine ArchitcCtrefi ; but efpecially , when fie 
draws her felf into fo narrow a Shop, a~ id  works in the 
rttirin Roomof fo tninute an Animal. 'i LaR y,  Many more h~nts  might be taken fromtl~e 
former Obfervations, to make good the Atomical Hy- 
pothelis; which I am confident will receive from the Mi. 
cro/iopa fome further advantage and illufiratiotr, nor 
onely as to its fir& univerfal matter, Atoms ; but alfo, as 
t o  the neceflary Attributes, or  egential Properties of 
them, as Motion, Figure, Magnitude, Order, and Dic 
pofition of them in fiveral Concretes of the World ; 
efpecially if our Microfioper arife to any hi her perfekti- 
on : and if WG can but, by any artificial he f ps , qet but a 
glimpfe of  the fmallefi Truth, i r  is tiot to tell what a Fa- 
brick of Philofbphy may be raifed from it; (for to  con- 
clude with that Pntriark of ,Ex erimental Philofophy, 

~irl?rrm-the Learned L o ~ d  Bacon,) T R e Eye of the Under- 
cuB*c~nRandin~, faith he, is like the Eyeof tlie Senfe ; for as 
Nar-H1gyou may fee great O b j e b  through h a l l  Cranies or  

Levelsj fo you may fee grear Axioms of  Nrture,throogh Exp. 91. fmall and contemptible Infiances and Experiments. 
Thefe 

There arc the few Experiments that my Timeand 
Glafi hath as yet afforded me an 
which 1 hafien out into the 

The End of thc ~ i c r o / c o p i c a l O ~ r ~ a t i o n . i .  
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Liber Secundus. . 
Mercurial1 Experiments. 

Begun Anno Domini 1633. 

ltaqw /prrmtfum omnino c@, efe  adhc  in Naturc 
Fnn, muIta excellentis ujns Qcondita ; qua nullrrn . 
cam jam Inventis Cognationem kktit, antpualle- 
1ilmwrn , /id omnino fia funr extra V;# ,iupburtafid, 
g#& tdmen adhuc h ~ n t a  non /unt, paprocu!d~- 
bio, p multos/~culorr~m circuitus ambagp,~.  
ip[a quandoque prrdibunt. W .  Verulam, lib. I .  

Novi Organi, fie&. 109. 

The- 



The Second Book. 

Theie Phy Gce-Mechanical Ex- 
perimetlts are of four forts, 

Such things as are requifita for the trial1 of thefe E~ltpe- 
riments, are 

I .  A @rt at lea/? ef ( y ) @ekllver. 
2, several GlaJr-'lrw#k, or ~rfiuArical ~la$t-TUbt~, fime 

open nt 60th cud, a d  exd ly  cloJdi sr (a~ they 
pbraje i t )  flt~m8tical~fialed at tb8 ant md. AU of / t o  

veral Lenxtbs and Borts. 
3 .  A Cl+-Tunnel or tmo, with wooder d i k  and floons,frr 

fill in^ of tbe Glr/s.lTil6e1 witb Mercury. 
4. ~eumaJZ have No M8tallina vtenfls aboutyoufirfrar they 

~btJPeilrd with #be Mercury. 
5. Spread a Blankt or Carpet e ~ t h c  round wbenyo# tr thrk 4 

but may br taken up a ain &tb wsodctr/poorrs. 
J Experirtrcncs, tbat fi now of t e Mercury may 6 loJ, 

6. %U may have by you a/$ GIar.S7pbons, Watber- ~ l a J21  
of fiveral ritbt and croo@d/hapes,&c. the more to ad- 
varotazc the Experimrnrs. 

M ER. 

M E R C U R I A L  
E X P E R I M E N T S .  

Experiment I. 

Ake a Glafi-Tube of above 29 
inches in leogt11,as A B, clofed ac 
the end B, and open a t  A : fill it 
full o f  Qyckfilver, and To clof' the 
e r~d  A, exaCtly with the thun~b (as 
with a Roppeli) theircverfc it, and 
putting it and your finger together 
into the woocien vetfil D, fill'd 

about two inches deep with Q~ickGlvcr, ere& h per- 
pendicularly therein ; then drawing away your fiuger 
from the orifice, your fiall fee a great part of the 

N sick. 



90 Mercurinl Exl~criments. 
a ick f i lve r  in  tlie Tube to make a quick and fillart de. 
fcecent into the cxter~lalQuickfilver iuthe veffel'jand after 
it hath,by feveral vibrations up and down, found out a 
certain poi~it or  degree, there to Rand Rill and im. 
moveable : ib that all the upper art of  the Tube (whicil 
the Mercury has deferted) vix, roln E to B, will ieenl 
to  be a vacuity. 

P 
The firR Inventor of this tioble Experimc~~t,  was 

Terricelliur tlic ernincnt Mathematicia~~, and dcfcrve({ 
Succeffour to the famous Galli leo,  to whom 111 thc 
Common-wealth ofLcarning are exceedi~lgly obliegScl, 
becaufc thereby he llns excited the grcatcit niotlcru 
Wits to higher and nobler Experiments. 

' In  this Torricellian Experimet~t ( f o r  fi, WC k a l l  al- 
wnyes llerenfter call i t )  Ict mc give you notice of  tlicfe 
rare Obfervables : 

I. If  the Tube be not longer then 29. i~lclics, thc 
Quickfilvcr will not at all defcend: this \VC 11al~. trycrl 
in feveral Tubes of I 8, 21, and 16: iriclicc long. 

2. 111 Tubcs of a greater lcngth tllcn 29. i~~clics, thc 
Q~~ickfilvcr will defcenct. 

3 .  The Q~ickfilver will not defccnd lowe; tlic1129. 
inches, or thereabouts ; that is, the Cylindcr of Mercury 
in the Tube will alwayes bc ay. illclles in licight abovc 
the fuperficics of the rcitagnallt Mercury in the vcffel. 

4. Thc Q~ickfilver tlefccnda ~ ~ c i t h c r  luorc nor lcl'j 
in Tubes of a reater or lcffcr Bore, provided they cx. 
cced the lengt F 1 of 27. iuchcs . 

5 .  How lorlg filevcr tllc Tnbe l,c, t l ~ e  ~ i c k f i l r c r  
will fall clown to its woutcd pitcli and [tint of  29 ,  inchcs 
or tllcrcnbouts ; as wc llave rryccl i l l  T~rbes of q ? ,  
?F:, 17, 4 j ,  ;111d jo iliclies i l l  Lolig-it~~dc, a11d nll of clif- 
fercnt Dii~mctcrs and Uores, 

6 .  I f  
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1 6. 1f yauadci'any moreQickfilver to that in the vef. 

fel , then, that in the Tube rites proportionally the 
higher : and conrrariwifc, if you take any @~ckfilver 
our of the veffel, that in the Tube defcends lower ; and 
fo confequently, tlie iliternal Quickfilvcr in the Tube 
keeps alwayes the tame height of that in the veKcl. 

7. That you nlay with great facility move the Tube 
to and fro in thc vcffelsd Qickfilver,but not draw it up 
towards thz iuperficies of the external @lckfilver iu 

, thc vcffcl without fome relutlancy. 
8. That if you tilt or  incline the Glais-Tube,. you 

fl~all fee thc QlickfiI\?tr grad~ally to aicend till ~t al- 
moR totally fill tllc Tube, at which Angle ot Inclillation 
the atletus or  perpendicu~.1r will be equal to 2 9 ,  inches, 
let tlic Tube be ofwhat lcngth foever. 

9. That upon removal of your finger from the ori- 
fice, you hall fee the Qickfilvcr to make a very Quick 
and Smart defcent fix irlches at  leait below the Ran- 
dnrdof its Altitude in the GIafs of 45. inches long, and 
in others more or lefs ; and after a few vibrations up 
and down, to fettle at its wonted and altitude of 
19 .  inchcs, or thereabouts. 

10, That if any thing,confiderably hot or cold,be PP- 
plyed to the Superiour part of  the Tabe,tlie ~ i c k f i l v e r  
therein will rnore or lefi afce~ld or  deicend, as the water 
in a Weatller-glafi, though wit!) farr feebler rind Inore 
infenfiblc cffc.&s : So that any time of thc yenr it will 
not much defert norf~irmount thedetermi~~ate height 
and pitch aforefaid of 29. inches. 

I r . That this feeming vacuity in the Tube wotild be 
judged by any one that came in at an adventure, to be 
nothing but fucli like illuminated ayr as this we breathe 
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1,. If you dip your thumb into the vs(relsd Mtrrury,  

and clofe the orifice of theTube therin,and fo gently re. 
verfe iic,you fl121 fee theQlickiilver In theTnbe to move 

none o f  which Pkcenotnrna will ap ear, it you Ice in the 
outward syr into the cavity unpo Z elfed by the mercury. 
In which Interim of Motion, your tht~lnb will be drawn 
and fuck'd into the orifice of tile Tube, not without 

t , folne confiderable pain. 
13. If before the relnoval of  your thumb you rein,- 

merge it again into tha veffel'd Qicklilver as before, & 
then draw the Tube perpendicularly quite out of  the 
veffell'd Quickfilver, the Qickfilver in the Tube will 
rife to the top of the Glafs with filch a violellce as will 
indan cr the knocking out of the head of the Glafs,and 
then t f e ayr will pafi by a fpeedy ebullitior~ through the 
Qickfilver,and i t  will totally defcc~ldinto the veflel. I 
once brake a Glafi-tube of near forty inches long, by 
pluckil~git fuddenly our of the velfel'd Mercury. 

14.- That you cannot io cautioufly perform this 
Ex eriment in any Glafs Tube whatfoever, but fome 
lit& Air will be feel1 in the cop of thc Tube, when re- 
vcrfed , and before the removal of your Thumb, like 
the little Cap of Air in the obtuh end of  au Egge; b 
that if you incline the Tube to what Angle foever (as 
in the eighth obfervable aforefaid) the re-afcendit~~ 
Qickii lver will never totally atld exa&ly fill the Tube,  
but a little Cap of Air will Rill Rand ill the top thereof. 

ry. That,ufe all the Artifice alld Indufiry you can, 

You 
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you canl~or fo caurioufly fill the Tube, but that the Cy- 
linder of Qlickfilver will Ieem cragged and)tched, aed 
never purely fmooth and pol~fhed, ( though your Glafi 
be never fo fmooth and dryland your Quickfilver never 
fo well purged)which interfiices are filled up with Parti- 
cles of  Air that lurk vwixt the Contiguities of the Glafs 

uickfi lver : and which after the defcent o f  the  
Q~ick % 1 ver do bubble up,and flloot themfelves little by 
little into that feeming vacuity (as you may ocularly 
behold them) and doubtlefi arethe occafion and hin- 
drance why upon inclination of the Tube (as in 8. 06- 
f i rv . )  the quickfilver cannot totally replenih and fin 
the Tube again. 

16.We filled a Tube of  27.inches with Q~ickClver,and 
afte~inverlion of i t  into a Veffel of Q~icklilver,as in the 
Tarricellian-Expcrinlellt we perceived.jult upotl retratli- 
on of the finger, the little Particles of Air which rc- 
mained lurking between the fidcs of  thq Tubc and the 
Qicktlver,au the fi~ddaiu to become morc v~filIe,by a 
violent and rapid dilatatiorl, flyingpat 11ke to rnally llttle 
Springs wou~ld up , and tile11 all at oncc fet at Li- 
berty. 

X 7. If you immerge the Tube into Veffels of Qick- 
filver of fcveral Capacities and larger Surfaces, the deL 
cent of it will not alter. 

I 8. Obfcrve that the height of the Mercurial Cylin- 
der, which here with 11s is found to be 2 9 .  inches a t the  
leaR (if,you order the Tube handfomely in fillin P may feem different from t l x  Aench Ob ervati- 
ons, and thoie of Forrain Experimenters, as Pnrricdins 
himfelf, Do&or I'nfial, Kobcrual , DoEtor Pettit, and 
Pccguct, who all a f i  n its Altitude to bebut about 27.' 
inches. To this I f l ~ a l  F ot~ely at prcfctlt anftver, that this 

difl'erence 
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difference of  the Mercurial Cylindsr, tnay partly ar ik  
fro111 the variations ofthe Climates, the Air being nlore 
thin and Iiot tile11 ours , partly from the difference alld 
altrtude of the Atinolpliere here and there, (ashal l  
llereafter be made more i~~telligible ) and partly from 
the diverfity of our meafures and theirs , or from tile 
club and combination of all there caufes joyned toge- 
ther. To which I lnay well fuper-add, thc: ~ieglige~lcc 
or  inconfideration of thole that try this Ex erllncnt ; 
for you h a y  alter t h ~  height of the MercuriafCylitlder, 
as you d o  rudely or  cautioufly tu~i~lc l  in the wick. 
filver into the Tube; for I have Tome time with exa& 
caution, made it to rife to 3o.inchesin altitudefrom 
the Surface of the refiagnant Quickfilver in the Velfe1.I 
let down 29, inches as ~ t s  dctermirrare height, to which 
it w~ll for the rnoR mount, though YOU ufe but a carelefs 
kind of carefillnefi in thc management of the Experi- 
ment. 

lb& it! tbe luperiourpart of the 'lirbe that 
U no abJoIute Y a c u i ~ .  

B Efore we proceed to any further Experiments, we 
will firit canvafs the Cauie of this Primitive one of 

Torricqllirr, which has give11 occafion of  trying all the 
rcR ; and then we. will deliver our Hypothcjx, which I 
hope will fatve all the'firan e ap earauceo, riot onely in 

-this, but in thofe firanger t k  at fo P low. 
Yalerisnar~ Mngrrus, and fame others are fofond to 

believe 
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believe this deierted Cyli~lder to be at1 abfolute Va- 
cuity, which is uot o~lly non-philofophical, but very 
ridi~ulous, 

I .  For, the Space defected hatli both Longitude , 
Latitucte , and Profutldity , tlicrefore a Bod 
very nature ofa Body confilts oilcly in exren f! 011, ' forthe which 
is thc erential and unfeparable property of  all Bodics 
whatroever. - 

9. A g a i ~ ~  we have the fenfible eviCtion of  our own 
eyes to confi~te this Suppofitional Vacuity ; for we fee 
the whole Space to beLuminom (as by OCfer.) Now 
Light n1uR either ben SubR;~nce, or  elfc how Ihoultl i t  
fubfiik ( i f  n bare <@alitl;) ina Vacuity whcrc there i s  
nothing to h p  ort it ? 

' 

3. Ag.ii11, t 7 ie Mngnetianl EAuxions of the Earth arc 
difftlfid through thlit feeming Vacuity, as per E.9eri.. 
ment. 

4. Thcrc  is  fomc Air nlCointcrfpc~.fitl in,tliat f;rn~. 
illg Vacuity, which cannot be rxpcfted rlpclli ally il:. 

clination of tllc T~ib:: wl~at fo~vcr ,  as 05+r. is 111.1- 
nifefi. 

i 

5 .  Thc nioR fir11 l'.vidcnce againit this p rc t cn t l ~ r l  
Vaci~itp is f ron~  rhc returge~~fccncy of  the: elnpty I',l.ltl. 
dcr fi~rpendcd in  this Vacuity ; for, how Ihor~ld i t  bc fa 
fill1 blown from t ~ o t h i ~ ~ ~ ?  as is by Esp. 11lolt i~;co~n!xrrn- 
hly cvinccd. 
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Ibdt it is not the E#u~iumr qf Mercury 
thatjfll up that boning Yacuip. 

B Efore we come pofitively to declare, what it is that 
fupplies this feeming Vacuity, let us draw fome 

negative Conclufions , and fee if we can prove that it is 
not fupplied with any Spirits Mercurial, or Exhalations: 
and this we hall molt fi~lly do by an iugenious Experi- 
ment borrowed frotn the hlechanical Wit of  D o e o r  
Papal,  which fl~all pare  fbr the fecond in the ~ c d -  
roll of our Experiments. 

DoBor Paloal's Experiment r. 

T Hat the defected part of the Tube,  is not filled up 
with any Hydrarg ral emanations, may be thus 

evinced ; becaufe he hat L found the fame Experiment 
to fucceed in water onely , without any Qc u~ckfilver at 
a11 : for he took a Tube or Lead-Pipe of 46. fooein 
length, madeclofe at the one end it] cafting of it ; and 
having fillcd it  full of water, and rcverfed it into a paile 
of water. underneath about a foot deep, he found the 
water to fall withi11 3 z .  foot of that in the Vcffel j fo 
that the deferted part of the Pipe was I 3. foot; fo tall a 
Cylinder of that Liquor,being it feems but zqui-ponde- 
rous to a Mercurial Cylinder of 28. inches. Grcher and 
Birthb,  it feems, alfo have tried the like in a Lead-Pipe 

of 

of a 100, foot long, and an inch diameter; into which at 
the top was let in a h a r t  neck'd weather-glafs, or  bolt- 
head, and fafined CO to ,  that no Air could pierce the 
cement,  that lutcd the Glafi and Lead-Pipe to ether, 
which Lead.Pipe at the bottome was alfo fittc 'P- with a 
Turn-cock , which when it was once filled with water 
would keep it in till they had reverfed it into a MO s- 
head of water underneath ; and then, by a turn of t % e 
Cock lettitle out the water, it delerted the  Bolt head, 
and fi~periour part of the Tube, wherein appeared this 
fecming Vacuity. 

Experiment 3. 

B U t  for a further Confirmation of  this Truth,  let me 
f~tbjoyn another Experiment, (which illall here 

pafs for our third)ofthc Iame Author's. 
Take a Glafi-Syringe or Squirt; of what length you 

plcafi, cxaktly fitted with a Squirt.Raff5 Rt>p the mouth 
of  your Syringe clofe with your finger, and fo drown it 
over head and ears with hand , and all, in a lar e 
Veffel ofwatcr ; then draw back the S r~irt RaRand t 'e 9 K 
Syringe will appear a Vacuity ( wllic 1 will pail1 your 
finger by an I~itrofil&ion of it in at the Orifice;) but if 
the11 you e r e a  the Syringe pcrpelidicular,a~id draw it all 
out of the water ( excepting that end c1ofi.d by your 
finger) a~iri then open the Orifice, you h a l l  fce the wa- 
tcr fiidduinly arife and fill the dcfcrted Cavity of the 
Syringe. 

Both which Experiments do jufficiently prove tliat 
this feeming Vacuity may be exhibited without the 
liclp of any @ickfilver at all, and therefore this imagi- 

0 nary 
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nary Spacc in the Torric8Uian-Experiment aforefaid, 
cannot rationally be fuppofed to be repleated with any 
Mercurial Effluviums. 

M)tcuri*l Eipcrimmts. P9 
bl:) for then if you fio the Orifice with your finger. 
whilR it Raudr immcrs'di in the resionof water, aud 
fo draw it out and reverfe it,  youihall perceive it filllof 

CHAP. I V .  

Experiment 4. 
That it is not Light oneb , which Jupplies 

t b i ~  /etwing ydCui~ .  

T Ake the Barrel of  a long Gun, about +. foot Ion , 
and Bunging up the Touch-Hole, fill it eafi ? y 

withMercury,and rrverfing ofir: into theVeffel'd@ick- 
filver , as before, you ma mearure it, to obferve the 
determinate height afore aid , which you may eafily 
perceive; 

r 
Firit: , B the Bulhing out of the @icklilvcr, upor1 

removal o 2 your finger into the Veffrl where the re- 
fia nant Quickhhrer receives it : 

fecondly, By the re-afcent of  the Qicklver upon 
tilting or plucking the Gun quite out of the reltagnant 
Mercury, as alfo by the forceable introfu&ion of your 
f i n ~ e r  , if you clofe the muzzle o f  the Barrel within the 
Velfel'd Mercury, and fo draw it out and reverie it, as 
alfo by the plucks and hogs  it will give iu that adion : 

Thirdly , and moft perceptibly, By the repletion ofit 
wit11 water, if you draw dx Tube gently out of the 
Qlickfilver in the VeITel into a fuper-incumbent regi- 
on of  water ( which you firit poured into the fame Vei- 

fel:) 

water. 
The like, no doubt, will fucceed in Tubesof other 

Mettds. Again, if Light oncly (oncly I fay, becaufe we 
d o  not deny li ht to be there ) fill up that empty Cylin- 
der, it would e certainly far more Lumi~~ous  ( as con- 
raining nothing but the pure Solnry Atoms ) than the 
external medium and re ion of the Air about i t ,  which 5 is confufedly intermixe both with airy magnetical and 
caeleitial varticles , befides the halituous effluviums of  a n  ~ o d l e ;  whatiokver. But this contrary to Obfw- 
vat. 

lbat  tbc evacuated GlinC in the Tube, i s  
notfled lpitb AtrnoJpbmical Air onb. 

Y Atmofphzrical Air, I underitand fuch as we con- B Itantly breathe atid live i n ,  and is a mixt Body of 
Luminous at~d.  Magnetical EfBuviums, powdred with 
the influe~ltial Atoms of Heaven from above, and the 
halituous Effluxions and Aporrhaa's ofthir terraqueous 
Globe below : Aud that no fuch Air fills the Superio~~r 
Cavity of  the Tube, take this Experiment to  evince 
you. 

0 1 Exprrimmt 
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W Aving filled, clored, and reverfed the Tube A B 
: as before into the veffel'd Quickfilver D ,  fill up 

the faid ~ e f f e l  with water about 2, inches deep, tllen 
lifting the Tube gently, but perpendicularly out of the 
veffel'd ~ ~ i c k f i l v c r  into the regiosof water, you ihall 
fee the u~ickfilver and Water rife to the top of the 
Ghfi, rind afterta ho r t  (butconfi~kd) intermixioll the 
one with the other, the Qt~ickfilver will totally defcend 
into the VefXel; and the water arife and fill the wl~ole 
Tube exceptin a little cap ofAir in the top of  theTube, 
formerly hinte f at in O Q r .  14. 

Now if that Air. in the Tube was Homogeneot~s 
to this in the Atmofphzrc , t l ~ e  water ~vould never rife 
to tlltuft it oat of. its proper place, or, if it did, it c w l d  
not fqueele throogl~ the Body of the Tuber but we 

P' ainlyiee the rifin -water does fi l l  'u the p k e  (as 
ikewife the Quick f ilver does in the 1 rR Experiment, 

where you ti l t  and incline i t  till it come to that particle 
of Air, which indeed .is o i' the fame nature with OGW 

(and which we told you formerly lurked 'twixt the Con- 
cave Surface of the Tube and the Cylinder of  Quick. 
filver) and that neitlter therirtng water nor a fcend i r~~  
Qickliiver, can or  does exterminate. 

This Tnlth alfo is ~nanifefily evinced from tile 
twelfth Obkrvable allnexed to the firR Hydrargyral 
Experiment, which palpably Ihows that i t  is not corn- 
moll Air which fupplies that fceming Vacuity. 

C H A P .  VI; 

v ~ n g  drawn the former negative Conclufions, 
and demonfirated, That it is not Light onely, noc HA.  

Mercurial Spirits, not Atmofibarrcnl Ayr, which is diffu. 
fed through' that feeming Vacuity,it will be expeaed we  
ihould deliver fornething pofitively, alid derno~~firate 
what itis. 

Pecqruet(who I think follows ~olerua1Iiu1 therein) in- 
ge~lioufly conceives, that the whole lnafi of Ayr 1111th a 
Spontaneous Eleter, or natural aptitude in it Self to di- 
late and expalid i t  felf upon the removal of all circum- 
ambient obitacles (which he calls the ElaRical ~ n o t i o ~ l  
of that Element) fo that the particle of  Ayr may bc un- 
deritood to be as many little Springs, which ifat liberty, 
aud not bound and rqueefed up, will powerft~lly,Rroa~ 
ly, and fpontaneoufly dilate and itretch out themfelvcs, 
not onely to fill up a largc room, but to remove great 
bodies : So that he compares this vaR Element ot Air, 
circumfufed about this terraqucous Globe, to n great 
heap of Wooll-fleeces or Spo~igcs, piled one upon 111- 

other, the fu eriour particles of the Ayr prefing the it: K feriour, and indring their continual teudeucy toa  f3f-  
dilatation ; fo that al! the particles of this Atmofibere 
( efpecinlly the inferiour h r t  ) Rrive at all times to ex* 
pand and dilate thcmfelves : and when the circun1.- 
refifiency of  other contiguous Bodies to them is remo- 
ved, then they Aye out into their defiredexpanfion (or 
at leait will dilate fo far as neighbouring ObRacles will 
permit :) JuR like the Sprin of a Watch (which if the 
String bc broke, prefently 8 yes out into its f t~llek ex-. 

panfion 
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panfion :) which EIaRick motion in the Ayr thenceako, 
.when it comes to an equilibration with thoie circurn. 
jacent Bodies that reli&ed-it. 

That this is not onely an Ingenious E?ypothefis, but 
that there is much ofreality atid trurh in it, I think our 
following Experiment will to fafety of  fatisfaaion de. 
monttrate. 

Onely we differ from Pecqwrt in the Rri& notion he 
hath of Rarcfaaion and Condenfation, which he fup. 
pofeth to be performed without either intromillion o r  
exclufion of any other extraneous Body whatfoever. 
NOW how Ayr or any other Body fhould diminiih or 
augment its Quantity (which is the moR clofeand eG 
fential Attribute to Bodies) without change ofits own 
subfiance, or at leaft without a reception or  exclufion 
.of fome other extriufecal Body, either into, o r  ont of 
thePorofities thereof, founds not onely harh  to our 
eats, but is befides an uointelligibledifficulty. 

Now though we cannot by Senfible and Mechauical 
Demonftratioii h e w  how an new SubRnuce or  Sub. 
.tier matter (than Ayr is) whic K enters into the Tube to 
replenifl~ that fceming vacuity, and to fill up the aerial 
interRices (which muit needs be confiderable in fo 
great a felf-dilation) yet we mu8 (confidering the na. 

,tura of rarefaaion aforefaid) be forced to believe it : 
and perhaps fome happy Experimenter hereafter may 
csme to give us a better then this Speculative and Meta. 
phyfical'Evidence of it. 

That the hollow Cylinder in the Tube is notoncly 
fill'd up with the dilated particles of  Ayr,  but alfo 
with a thin Btherial Subfiance i~ltermingled with 
theak : 

1. Lot us fuppofc therefore (at random ifyou pleafe) 
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1°3 
that there is a thin fubtle octherial iubfiauce diffufed 
throughout the Univerfe I nay, which indeed, by farr 
the grkatcfi thereof: in which all thelc Luminous and 
Opace Bodies ( I  mean the Starrs and Planets) with 
their Luminous and Vaporous Sphaercs ( continually ef. 
fluviating from them) do fwim at free and full Li. 
berty. 

9. Let  US confider that this ather is of that Subtil 1 

and Penetrative Nature, that lrke the Magoetical Eflu- 
viums, it hoots  it felf through all Bodies whatfoever, 
whofe finall pores and interitices are fupplyed and 
fill'd up with this ztherial SubRaace, as a Sponge with 
water. 

3. Let us add to the former Confiderations, that the 
r hath not onely a Rrong Elatery o f  its own (by 

W Ag ich it preges continually upon the Earth, and all Ro- 
dies circuminclofed by it) but it alfo pouderates, and is 
Ileavy,in its own Atmorphare. 

But becaule I am refolved you &all take nothing up- 
on  the truR and reputation of  the beR Authour, take 
this Bxperimellt to prove the Ayr's gravitation (tnproprio 
Loco) as the vulgar Philofophy cals it. i 

Experiment 6. 

T Ake  wind-gun (which new Artifice is now com- 
mon ) and wei h it exadtly when empty, then by 

plying the Pump-fiai charge it foundly and 
again, and you hall  find it much heavier then 
yea,a large Bladder, full blown, will weigh more then its 
felf emptied, and manifell this inequality u p w  a ticklih 
pair of Scales. NOW:@ 
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Now though this Experiment items one1 to evince ? the gravitation of Ayr condens'd, yet it con equentialIp 

L 

t follows, that Ayr alfo in the Liberty of its own S here, 
is proportionally ponderous (though it is a $cult 
point h4ecl~anically to evince it, unlefi we were a&ually 
above the Atrnofphzre , or  in a Vacuity CO weigh it 
there in a thinner medium then here weare able to do;) 
yet ,  if I miRake not ,  I have an Experiment in Btrsro 
which will give fome Mechanical Evidence of this great 
MyRery, which here, with all its confequences, I hall  
deliver. 

Experiment 7. 
T H e  6. of May, 1653. I took two Tubes, one of  45. 

inches, the other 3 g t  in length, aud of different 
Diameters 4 and filling them both at the Bottom of 
Halllfbx-Hill, the Quickfilver in both came down :O 

its wonted pitch of  9 ~ .  inches, thencegoing imrnediate- 
ly to the top of the iaid Hill, and repeating the Experi- 
ment again, we foi~nd it there to fallmore then half 
an inch lower t l ~ e r ~  it did at the bottom or foot of  the 
faid Hill. 

Pecquet relates, That Dr. Pnfirl hilnfclf tryed this 
Experiment U on a Mountain of  500 perches high,near 
~~aramoat,ancfhe found $ckPlver there at the Hill to 
defcend lower by three inc ~es,and fornewhat more,then 
it did at the !iottomjfo rhat,according to the Analogy & 
Proportio'; of both, and fome other confiderable Cir- 
curnfiances,we might not onlyMechanicallyfind out the 
Perpendiclllar height of our reat Hill herc at Mallqax, 
or  any other Mountain vhatboever, but venture notably 
at the height of the Atmofphare it felf, For 
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For, to manage the Principles wc have formerty laid 
down, Firfi, The  rcafoll why the Qickfilver defcends 
at all in the firit Ex eriment, is from its crcccdilig gra- R vity. Secondly, W y it falls no lower then 19. becaufc 
a Cylinder of thnt weight does juR aquipoife tlie Ela- 
Rick powcr of the Ayr without, and therefore aftcr a 
few v~brations up 2nd dowli ( 2s is Obfervable in all 
~ t a t i ck  Experiments) they arrive at a Counterpoife. 

But the roafon now (as to our particular Moiintai~l's . 
Experiment) wh the Counterpoiie lhould alter at tllc I top from that at t C bottom of the Hill, and tlle deicent 
of the Qgxkfilvcr be fo unequal, is riot fo nluch from 
any alteration in tllc Elaltick power and virtue of thar 
Ayr at the top, fromthat n t  the bottonl of the  ill ; as 
from the variation of the gravity of the Superincum- 
bent Ayr: For, a longer, and fo confc~lue~~t ly ,  more 
weighty Columi~c of Ayr, preKes upon the vefTeel'd 
@~ckfilver at the bottorn of  the Mountain, a ~ ~ d  10 
makes the Quickiilver in the TuLe,rife higher than at 
the top of the Mountain ; which being To much nearer 
the top of the Atmofphere, a lelfer wei ht of Super- 
ponderant Ayrmakes a leffcr quantity o f Qyickfilver 
arife ~n thc Tube : and To come the niercurial Cylin- 
dcrs to vary il l  their Altitudes, viz,. from thc natural 
Supergravicatioli of more or lcfs of tlie ~u~erincurnbctlt 
Atmolphzre. So that it is n~orezlian probable, that the 
higher one r i b  i l l  the Ayr, to t ry  this Exprri~nent, the 
~uickfi lver i l l  the Tnbe woultl f~1I down loivcr ; luid if 
the Experiment could ba try'd at the top of the At- 
tnofphare, no QickfiI\.cr a t  all wouldremain in tlic 
Tube. b'ut fall down to a Icvcl wit11 that in thc vclfcl. - 

1 could wih  that i i n ~ c o f  o u r  Cnfrnrj-hIc~.clia~its woillil 
get this Experiment try'<] at tlie top of clic P ~ k c  of  

I' 'Tc t~cr i f i ,  

Ad- U ' -  sd 
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Tener@, which is defervedly famed for thehigheR Hill 
iu the world. 

ObjeEt. I. Rut I fee you are ready to reply,and fay,Thac 
the inequality of t l ~ c  htorcurisl Cyliudzr (in the Moun. 
taio-Experiment aforefaid) may every whit as ratio- 
nally be fuppofed to proceed from :! change in the Ela. 
itick property of the Ayr, which ma be more vigorous 
at  the botto~n, and more faintand ? eeble at the top of 
the Hill, and fo force a greater or leflcr quantity of 
~ i c k t i l v c r  up into the Tube. 

Ob'eEI. 3. I know how ,harfll it founds, That Ayr 
fhovlfd gravitate in its own Sphzre, and we, and a11 0. 
ther TerreRrial Inhabitants, be infe~ifible of  it ; and that 
whichaugments the improbability, is, That Water we 
erperimel~rally know (which is a fluid and diffipable 
Body, as Ayr is ) does not gravitate in its own proper 
place ; for if we dive never To deep, it's fo far from 
deprefing of  them lower, or  weighing on them, that it 
is readier to buo them up again : And why fl~ould nac 
we. conclude the i;kc of its ncrt neighbourit~g Elcment, 
the Ayr ? 

To the firk Objettion , I anfwer , That though I 
fhould grant that thete fhould be fome difference in 
the Blatery of fome of the aerial particles from others, 
yet to befo great in fo fmall a diRance as four or  five 
furlongs, 'tis not fo cafily credible. 

I I 

l @all an/mr your Second Objeaion aid 
t b i ~  following (wbicb nrv pals tor r6c 
9.) Experiment. 

F I11 the Tube, as in the firR Experiment, and drown 
both it and the rere1 of refiaguant Quickfilver (by 

letting down all carefully w ~ t h  Rrings into a n o  Bh shead, 
or great Ciitern of water) and you hall  fee t at the 
deeper you irnmerge the Tube, the higher Rill will the 
QuJckfilver in the Tube ariic. Let  the veffcl of watct 
be of a grearer or leffer plane in the furface, it matters 
not i becaufc onely thofe parts of water that hang 
perpendicularly ovrr the veffcbd Quickfilver d o  gravi- 
tate upon it : We drown'd a Tube to  25. inches in 
depth, above the Superficies of the veffel'd Q~ickfilver, 
and it raifed the Qujckiilveiin the Tube about I t a- 
bove the itint of 29. inches, at which it formerly fiood ; 
jaR according to the fore-obferved proportion 'twixt 
the weight of the Water and Qickfilver: 2 Cyliuder of  
the former of 3 2, foot, being but 'kquiponderaot to 
Cylinder of thc latter of  29. inchcs. 

O f  which noble Experiment, we muR confcfi, the 
firit hint was given us, by thofe acute and fi igularly ac- 
coniplifl1ed Gct~tlemcll of To~vnley-Half i . ~  ~ a t ~ c n f l ~ r r e ,  
who were as Jlidicious asHollourable SpcAators of thele 
our f f j d rnqyml  Experiments ; and whore hlccli~nical 
Pro notticks feldomfa~led,but werc it111 tnade good by 
the F uture event of the Expcrimeilts. 

By which it nloR evincingly appears, thar water does 
gravitate in its own Sphaere ( as they phrak it ) which 

P z now 
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now we rnay retort upon the Second ObjeBion, and 
fiy, T h a  if water d o  gravitate, the11 why not Ayr ill 
their proper Sphere? both being fluid, difiprblc, alld 
CO-neighbouring Iilelllents ; and 10 co~lfeqrrently wlle. 
ther in Ayr or Watcr the Experilllent be tryed, this ef. 
fed2 will follow, Tllat the  deeper you imlnerge tlle Tube 
i~le i t l~er  lilcmcr~t,the higher w~ll thc Mercuria/Cylinder 
rife : And cootrariwife, As 32. foot of  Superjacent wa- 
ter would raik up a Mercurial Cylinder of  29. incllcs ; 
SO the tame Cyli~idcr of 29. inches is raifed by a CO. 
lumtl of the height of the whole Atmofphrrre ic filf. 

But WC Inay by a far inore facilc and cheaper Expcri. 
ment cviucc the gravitatiol~ o f  Water ill its Spllare, 
which is obfervable in the coli~mo~r Experiment o F a  
Sypholl ; througll which, the water, by SoCtios, being 
firR iet on motioli, it is eafily obfervable, that the flux 
it1 the extravafated leg of the Syphon, is at firR lnofi 
lbrongr and proportionally decreafes, as the water in 
the veffel fil~ks lower and lower towards t11c bottom of 
that le imtnerg'd il l  i t  : which cannot proceed from 
any ot E er cauk imaginable, but from the Supergravita. 
tionof the high parts of the watcr upon the lower, 
which being therebyrhore Rrorlglyforced up the fl]orter 
leg of the S ~ l ~ o n ,  tlic flux thereby is Aror~ger in the 
longer ; and 1 o faints,as the bulk oftheSuperpoodcnnt 
contir~ually decreafes. 

CHAP. 

CHAP. V i I .  

I b c  %ea\on~ of all thole extru%agant P b a4 
nomcna, lphicb we ob/ened in the fi/? 
Experiment of Torri~ellius. 

4caulc the finaller weight of ~ i c k f i l v e r  is n o t  
able to lilafier tile Elaitick prcfftrreof the ex- '. B 

teri~al Ayr. 
2. Bezaofc then,the Cylinder of Qlickfilver Supcr- 

oollderates and overpow.crs both the Ayr's Elafiick vrra 
iue and gravity. 

3. 13ecatrie at that fiint of 29. inches, the i~lter~lal Cy- 
lillderof Ulckfilvcr colncs to nil  ~ ~ u ~ l l h r a t i o n  w~th  
thcexternal Cyl~~lder of Ayr, whlcl~ prelrcs up011 tllc 
v.eifel'd QuickGlver. 

4. and 5. Rec,luTc that iu wider and 1ongc.r Tubes 
there 1s at firft included a grentcr qu~lltity of 
Quickfilver, ~t does more Rrol~gly orerpowcr thc l4a- 
filckrefilterlcc of the Ayr, and To wlll come ( thougll 
with more vchenieuce and Cwiftllefs) to ~ t s  wonted Altl- 
tude of 29, i11ch:s. 

6. Becaufe by Addition or I)iminution of tll: \.CL 
fe1.d Q~ickfilver there is s change in tlle Tube allcl Vef- 
gel, but llot in the ~ e r c a r r i s f  Cylillder in  the Tube ; for 
that nlwaycs keeps at an equal Altitude from that in the 
veffcl. - 

7. Becaulc the ~;rsur io [  Cylinder is very heavy, and 
Quicktilver i l l  Quickfilver moves as eafily as a Uuckcr 
of water in the whole Well. 

S .  Be- 
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8 .  Becaufe thereby there is anely a change in the 

Tube, but not in the Altitude of the Mcrcrrrial C lin. 
der ; for intbat Angle of  Indination, the Perpcn$cu. 
lar is fiillz9 inches. 

p. Becaufc the Qycklilver, by its 1o11g deicent, ha. 
ving acquired a greater motion than was requifite to 
bring it down to ~ t s  determtuatc Alt~tude, caullot rid. 
denly Rop thereabut by fcverul vibrations up and down, 
gradually comes back to its wonted Altitude; as we fee 
~'endents, which millriply their undulations before they 
reR in their dcfired Perpendicularity. 

10. Becaure the Atoms of Fire and Neat ( which is 
alone) enetratin thro~lgh the Tube,  d o  expand and 
dilate t R eztheria Ayr in that Geming Vacuity, and fo 
collfequclltly depreKe the Mercvriaf C linder or  elfe, 
contrariwifo, upon the approach of cold: lorne rtherial 
Atotns pafs 011t again through the Clafi,andfo the Mtr- 
crrriaf Cyliuder mounts higher. 

I 1. Becaufe it is a Medium fomewhat thinner than 
Ayr alone is i the reaLn of  your finger's exuftion may 
be the Elafiick p r e P r e  of the external Ayr, w~thout 
Rriving either to come in i t  felf, or thruR any other Bo- 
dy into the Tuhe ; as alfo the Tendency ofthe utherial 
Atoms within,to be a free and proportional commixtion 
with Aerial particles without. 

1 2 .  Beciufe when the continuity of the erreri~sl 
and internal Quickfilver is broke, the Mercrrrial Cylin- 
der is by the ElaRick p r c a ~ r e  o f  the Ayr ( which then 
prevails ) forced up into the top o f  the Tube ; which 
do~le,  then the Q~ickfilvcr, by its ravity overpowdng, 
the Afmofph~r ic~l ,  or unerpandc8~yr,bllr  dowu, and 
givos place to the Iiahrcr Bodv. 

1 3 .  Becaule no-coutiguiiy, it fcemr, in dry Bodies 

( how 

M e i w i d  lkpcrhtntj. 
(how clofe foever ) can exclude the intervenicn~y of 
Ayr. 

Having in our laR ( 9 .  Exprirntnt ) proved fuffici- 
ently the pondero&ty of Water,atld its gravitation up011 
the external Qickfilver in the Veffel,we will now come 
to hew you likewife its gravitatioll up011 the intcrlial 
Wckfilver io the Tube. 

W E took fuch a like A R ( as in the r .  Eperi- 
ment) near four foot in length, and fill'd it full 

of Qickfilvcr, except a Segment ( A of about 14. 

inches, which we filled u with water ;) then reverting P the Tube, and holding it o long in that polture, till the 
Qickfilver and Water had exchanged their places, we 
then drown'd it in the Veffel d Quickfilver D, and there 
withdrawing our finger ( as in the I. Ex~trirnrt~t) thc 
@ick&lver iu the Tube dcfcended an inch, and more, 
lower than the ordiunry Rint, (v%. within 2 + inches of 
that in the Veffel :) 2nd this we trynd i~ Glais-Tubes of 
40. and qr. inches in L o l ~ ~ i t u d e :  So that the Tube will 
be replenifl~ed with three Cylinders (v;<.) of  Qi~ickfil- 
rer, Water, and Ayr. 

I n  which Experirnerlt there are three or four remark- 
able Appearances, which ought not to pafi our Obfcr- 
ration: 

r .  That after inverlior~ of the Tube into the veffel'd 
QuickGlvcr, before you draw away your finger from 
the Orifice, you may obferve continud Bubbles of  Ayr  
to pafi through the Water by an Ebullition, and io pre- 

rilltly 
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fcntly to create the little CapofAyr, formerly obferved 
( ia our r 4. Olf irv .  ) though ill the interim the Orifice 
A, be never fo clofely Ropped. 

2. That after the removal ofyour fillger, and collap- 
fion of the i t fercrdry to, as aforelaid, the volatile bubbles 

! of Ayr Rill pnfi through the Region of Water for a 
long time. 

3 .  That if thc Cylinder of QickTrlver, illcluded in 
the Tube, bc not above z9..inches, befides that of the 
Water, no efftdt at all will follow. 

4. TIiat if tllc Cylinder of Q~ickfilver, iucludcd in- 
, . t o  thc Tube, bc but one inch higher than its ordinary 

pitch, the11 , LIPOII making the Experitncnt, it will fall 
proportionally lower, accordilig to the weight of thc 
Supergravitating Water. 

This Experimellt , with thofe confiderable circum. 
itatlccs annexed to i t ,  niakes the Water's ravitation 
Inore en~il~elltly appear: For, fince 14, inc k ~ e s  of Wa- 
tcr is almofi zquipotlderaut to one inch of wickfilver 
(a9 is evidcnt by the Statick Tables of Getalrli) and the 
Quickfilver in the Tube being depreffed by the Super. 
incambent Cylinder of Water of 14, inches, it follows, 
that it would neccfirily deprek it one inch lower than 
the ordi~lary itillt. - But unlefi tlic Cylindcr of Q~ickGlver be fo great, 
( o r  at loaR that of Qickfilver and Water to be to 
powerfi~l) as that i t  be able to ovkrcome the Elaitick 
preffure of the Atlnofphare, no eRe& at all will follow, 
becaufe there can be no defce~lt of either : and as for 
t l~ofe Aerial Atorns which pars by bubbles through thc 
Rody of the Water, they are thofe formerly obierv'd 
for to lurk 'twixt the Contiguity of the Ql~icktlver atid 
Tube i nay, and perchance, and ill the Body of thc 

Q ~ i c k -  
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~ ~ i c k f i l v e r  and Water too, becaufe they ceafe not after 
the collaplion and defcent of the it.iercury. 

Thus having Mechanically cviuced thi: gravitation 
of thofe two N~lid Elrments, both War( r and Ayr, in 
their proper places 3114 regioils ; we may cc,nle to make 
good the Cecond Part of our H?potBr/i~,  which is the Air's 
Elaflick virrue and property, For thc dcnlo~~itrat i~lg of 
which, take this followillg E~periweric. 

/, 

Experiment I I .  

Ill the Tube (as in the forlller Experiment ) n~ld let 
lrllellt A of 14, itlches: which was formerly Ft Srk 

fill'd with Watcr, bc oncly fill'd with Ayr; then, after 
you linvc revcrs'd i r  i n t o  tlio veKelBd Qt~ickfilver D, 
and w~thdrnwing your finger, youfl~all fee the Quick- 
filver in the Velfel fo to  fd1,that it came dowl~ r 6.inc~1cs 
lower then its wonted nt i t l  deterrllitlate Altitudc : We 
fi11'd the fame Tube, of 45. inchcs long,  within two 
inches of the top, 2nd the11 reverfi~ig it,as before, it de. 
fce~ldcd two inches below tlieordillary itint. 

We alfo ttinnell'd into thc Tube n Cyli~lrll:r ofQick- 
filvcr, but offive inches in Altiturlc. ( I e r t i ~ l ~  I I I C  fill>- 
ply the other Segment of 40. inches;) autl ~.(,\.;l.fillg it. 
as before, i t  fell down within two inchcs of thc (hiick- 
filvcr i l l  thc Veffel. 

Obferve,that in tliete nlixed Experi~lacnts of Ayr and 
@ickfilvcr, or Water ant1 (lierctrry, or all three toge- 
t l~~ . r ,  that when you havc rcicrs'd the Tubc, you mult 
hold i t  clofe f op'd fo long perpendicular, till the five- 
ral Bodies havc acquired tlleir fcveral rcrk~c&ive and 
proper placcs. 
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T o  this Experiment likewife we muit annex one con. 

liderable Pb~nomnoa : 
Firfi, That before you withdraw your finger, you 

hall  perceive the i~iterual Q~ickfilver in the Tube, to 
prefi fo Seiifibly u on your fin er, as  if it would force an 
elltrance out, bot R before ui after it was immerg'd in 
the Veffel'd Qgickfilver : which protrufton callnot pof. 
fibly be fuppofed to proceed from any other cawfe, but 
the Elatery of tlie illcluded Ayr (for the preff~~re was far 
greater thau the rlatural gravity of the wholc Tube of 
Quickfilver could tnake) which (upon the rer~oval of 
your fin er) Il:~vi~ig got fome Liberty to mat~ifcfi it klf, 
it depsl p. S thc Qickfilver To far below i t s  determinate 
height: Herice it appears, that Ayr, bcfides its gravity, 
has a ~ ~ o b l z r  rarchCtive faculty, b wliich it forces the 
Qcklilver to To confiderhle a Bictx~~?,  wliercas WP 
ter, by its weight oliely (as is manifcfi ill t l ~ r  precedent 
Experiment ) and no innate Elatery, did dcpel the Suc- . 
eumbent Quickfilver in the Tube. 

But becaufe the Ayr's Elatery is one of  the chief 
parts of OUF Hypothefir, we will nor onely make it good 
by one, butco~lfirm it by many more fucceeding Ex- 
periments. 

F Ill any manner of Tube,  not above 99. inches in 
Length, half with Qickiilver, and half with Ayr, 

and then clofing your Orifice with your fioger, and re- 
verfrng it into VeREl'd Quickfilver, as in the former Ex- 
periments, you fhall (opon removal o f  your finger) fee 
the Quicklilver fallan inch lower theu before, as being 

de- 
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depell'd b the dllated Ayr; if then you pour water up- 
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K on the re agnant a i ck l i lve r  in the Veflel , to about 
one inch deep, and draw the Tube out of the W c k -  
filver into the region of Water abova, you hall  fee the 
e ickf i lver  hafilly to acife fome inches in the Tube, and 
then the Water and it confilfcdly to intermingle one 
with the other. Laitly, (the @ickfilver being wholly 
defcended into the Veifel) the Water will arile to fill the 
one half of  the Tube. This we tried in Glares of I 8, 
21, and 27 inches in Length. 

I n  the firft it fell r.inch,in the iecond it fell 3 t  inches, 
in the third p inches, and more, from the firtt point it 
ikood at, before you immers'd it in thc Veffel'd Alrr-  
cury. 

This Experiment drew me on to the trial ofanother: 
for I tholl ht if Quickfilvcr would dcicend with a P qlratitity o Ayr included with it i n  Tubes below there- 
¶uired pitch and Standard of *p. il~clies, then p r o b r  
bly fome luch like e L &  would follow in Water and 
Ayr (included in any of the longer fort of Tubes) 
though much lower then 32. foot, whic11 is found to be 
the standard of  Water in its Afcent in Pulnps and o- 
ther Jnttrume~lts (as is bcfides delivered iu Exper.) 

Experiment q. 
E therefore fill'd our Glals-T~lbes of inches, 

V V h a \ f  with Water, and the reR with Ayr, and at- 
terwards invers'd it into a pail of water, o t~e  or  two 
inches deep ; the fi~ccefs was, that w~thdrawing your 
finger, as before, the intcrnal Water in the Tube, did 
moot about two inches lower then before,and with juch 

Q2 
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like vibrrtio~is ( t~oogI1 far k o r t e r  than rho& in Qlick- 
filvcr,) ~ a n l y ,  if you immers'd the Tube one foot derp  
in the pail o f  water, the water in the Tube would rile 

. , fomcwh:lt liiglier that1 before. 
L N o t e  , t l ~ a  t i l l  t h e k  two IaR Experirnents,the defcent or 

fall ofrhc QlickGlver o r  Watcr,was 111oit ~lotablc  abollr 
, t l l ~  midit o f  tllc Tube, U;%. wllen it was ecl~~nlly fillii willl 

Ayr and Qlickfilvcr, o r  Ayr and Watcr. 
Which l ~ x p e r i ~ n c ~ l t s  do not o ~ l e l y ~ n a k e  Sood 

is  for~iierly dclivcred o f  [hi. Ayr's l{lufiick p~cfillc, Ill![ 
nlfo i t  reridcrs Doctor PnJcni'~ Experi~lie~lt,  of <lc. 

o f  Watcr to  3 7 .  h o t ,  vcry crcdit;~ble to  thoii: t]lot 
want 111Rrumellts t o  try it. 

E  TO tried that Expcri~nellt  of <oLrualiyr, 
vvqlOtCd by f i C Y U P t y g .  50. 1.tOOk 0 ° C  0ftI10fc 
little Bladders tllntare in Fil ii-S, (tlirt i l l  r l ~ e  littlc Fin,, 
call'd with os, a G r a i ~ l i ~ ~ g , i s  bc.fi) s ~ l d  afrcr it  had heell 
a few dayer dried, I f ~ ~ t  out n i l  the Ayr oF i t ,  and tye'l 
tlie nlollrh o f  it again fo clofr, tllit 110 ocw Ayr could rc- 
clltcr i rllc~l I gently wet i t  otl the nut Gdc, a ~ ~ d  drop. 
ped it  dotvll to tllc bocrom of tlic Tobu ,  [hat it nligllt 
thc bettcr Ltick tllcre, and 11ot be b l ~ u y r d  a p  with [lie 
Qoickfihrrr poured i l l  i lpo~i  it ; tllc~l c ~ i ~ t i o l ~ f l ~  tu1111cI- 
lilig ill the Qiicklilrcr, and r c r r r f i i ~ ~ t l l c  Tabc,  as,,^ 
the firR Erpcrinle~lt,  wc f o u ~ l d  that nRrr tlic Q~ickfil- 
"er was come dowrl to its \vol~[cd pitcll, thc Fifll-Rlad.. 
'Icr full 1rbw11, slid did Iwi~li OII the top o f  tJle 

Qickfilvcr; which, 1lp011 the ndrnifiori of tlie exterllnl 
Ayr,grcw initantly flavid and eliipty ngnin. 

Mrcurid Ex&erimcnts. S 1 7 .  
Now, what elfe is the rcafon of theBladdzras intu- 

t l ~ e f c e ~ ~ c e s  upon Collapfiol~ of the Qickfilvcr t o  its 
wonted Stat~dard, but the Spontaneous Dilatation and 
Blafiick Rarefa&iorl o f  that little rcmllallt o f  Ayr; 
skulking in the rugofitits thereof j and then (upon re- 
llloval of the circumprefiog @ickfilver) expaildins it 
fcli in the Bladder, as well as that does in the Tubd T h c  
renfoll of  its fl.lcccfccncy, up011 adn~if ion o f  external 
Ayr, is, bccaulc thcn the Elater of  thc extcr~ial Ayr is 
fo firoiig, that it forces thc cmblsddcr'd Ayr into its for- 
mer extenfion and confiltency again. 

But Iloldi Before I par, from this Experimcrit, I m ~ ~ l t  
take IJccquet in hand, who, upon co~lfitlcnce of this Ex- 
periment, infults highly ovcr tllofe that adnlit not of liis 
~ ~ ~ e f ; ~ ~ i i o n ,  but will introduce a ucw zthcrial h b -  
fiance ro iutermi!,gle withthe dllatcd Ayr to f i l l  up this 
feclning Vacuity. 

ob'c8. I .  I f  ally xthcrial SubRaticc penetrate the 
~ l a k ~ u b c ,  it rllfllrr iri cqoaIIy on  all fidur towards tlie 
Blatldcr, prndent i l l  chc: Ccritrc ; and h, it1 :l11 17roba- 
hility, wo~lld rilther prcfs and fqrlecfc tlic vcficlc on  1 1 1  
fides clofer tog~*thcr ,  tlla11 (by an o >polite motion, and d rc.-a&ion.uy,onit fclf) extc~ld nnci rlntc it. 

ohjet!. 3. A ni l ) ,  Sir~cc it rntcrs in fo frecly at thc 
pores o f  the 13 addcr, what fl~ould itl~profcu it tlirre ! P 
Since the pores, wllich f p v e  it nilmitta~lce, are cont in~l-  
ally open, and manifelt tlirtnfclves fo t o  bc, when ally 
external Ayr is adlliittcd into thc Tube,for then it fceni; 
the =ther flses out illdeed; and the Ayr is rccondenfccl 
again inro ~ t s  ~ ~ a t ~ l r a l  a l ~ d  ordinary CunfiRel~cc. OLjeFt. 
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O4c#. 3. Again, If the Quickfilver defcendin do 

impel the ather through the pores ofthe Glafi, to f eIp 
the dilated Ayr, in fuppliance of that teeming Vacuit S 

Why lbould not Qickfilver totally defcend, and fill t L  
whole Tube with aether, and fo,confequently, Quick- 
filver fllould dekend in ally Tube (though lower than 
the ordinary Bint oE 29. iuches ) whatfoever contrary 
to Experiment. 

Objcdt. 4. But ifthere be a Superaerial region of R. 
ther, as much liglrter and fubtiller than Ayr, as Ayr .is 
then Water, How comes any part of it to be diffufed, 
o r  difperied throughout our Elements? O r ,  if it be, 
Why lbould not the aetherial particles fl all away to 
their proper Sphzre ( or  be rather 2' orced thither 
by the continual prefirre o f  thefe heavier Bodies?) 
as we fee no Ayr will abide in Water, but is forc'd upin- 
to its proper region and Element above it. 

Solwt. I .  We grant, that the zther ierces equally in P on all rtder of  the Tube, and fo Iikewi c on all fides of 
the Bladder (into which it would I I O ~  have entred) had 
there been no Ayr at all which had freely open'd in its 
dilation to receive the coming a ther  into its intimate 
recefies. 

seluc, z. Why the zther hits not out again (during 
the interim o f  the Ayr's expanfion) ma be, becaufe it 
has either changed, its figure, or it an c! the aerial parti- 
cles may be in a new motion, which may not ceafe till 
overpowred by the re-admifion of  new Ayr. But what3 
the reakn in a Bladder half-blown, and held to the fire, 

o r  laid in warm alhes, the internal Ayr lheuld rife and 
fwell 
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hell  up the Bladder, as in this Experiment ? If you fay, 
From the Atoms of Fire,or Meat, which penetrate into 
the Bladder ; the fame Objeaion I then make to you, 
(as he there to me) Why could they not hit out, as well 
as in, through the Gme pores ? The like may be faid o f  
the Ayr in a Weathcr.(;lafs, upon application of any 
thing that is hot to  the head of the Tube. 

l Solnr. g. Now, why the uicklilver does not totally 
1 defcend, we have told you, is rom the relifte~lce of the 

l 

P 
/ ~lmojphltricnl Ayr,which forces u p  a Cyll~rder of Q ~ i c k -  

iilver ofthat height of 2 8 .  ~nches; but as we have fiiice 
1 declared, if the Ex erilaentcould be tnnde at the top of P ' the Rtmo/phare ( W lich 1s not very high ) theo ic would 
I totally defcend,and the xther there would fill the whole 

Tube. 

Solut. 4. It is every whit as probable, t ha t  3etherial 
Atoms may he interfpcrfcdly diffufed througl1 all our 
Elements, as that Ayr may be,  or  the Maguetical eau-  
viun~s : the fame we have made probable ( by its bcing 
in  Water and Qttickfilver) aud the latter, no man ( that 
knows any thing of hdagiletical Operations) doubts of. 

Before we take our leave of rhefe fubtil and rare Ex- 
periments, t wlll give you that ingenious, but very diffi- 
cult Experime~~t of  Auxotiu,,as by P~~~titb,whic11 
n1a11 bring u p  the rcre in thisMuRer-role of our Experi- 
ments, and which will confirm all we have formerly de- 
livered. 

8 
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Experiment 15. Of Auzotius. 

Ake a long T u b e ,  witli a Head like a Weather- 
Tclar. s, oncly operi at both ends, as A B, and with 
a Circular lcdge at  U (ro tye a Bladder about) as alro a 
little pipe G, which opens into tlic Head thereof, re- 
verie it, and itito tlic mouth o f  the Head let down a hol- 
low Cube o f  wood o r  Ivory C, as large as the Hcad will 
contain ; which with its four corners nlay reR upon the 
neck o f  tlic Glafs (as it1 the Sccolid Figure:) then take a 
fiuall Cylinder o f  Glafi, of above 1 8 .  inches, and let it  in 
tlie middle of rhe Cube C, and clofe tlie ~noutln o f  the 
Hcad 13, and the pipe G with Hladdcrs, fo  t lut  no Ayr 
can get in ; the11 itoppiug the Orifice of the lollg T o b c  
A, with your tliunib, let another tunnel-in hlercury at 
the top o f  the finall Glafs-tube F, which will fir11 fill the 
Cube C, and then rulining over, and f;1lling down the 
IiiterRices, tliat the four At1 les o f  the Cube C makes 
with the neck of the Clrfi, f a l l  at IaR come t o  fill both 
Tubes ; Laltly, clofing the Orifice of the great Tube 
A into the Veffel'd Qickfilver, and there withdrawing 
you fir~ger, as in the former Experiments, you hal l  fee 
all tXc plllekfilver in the Gnall T u b e  F B, to fall illto 
the Cubical Veffcl C, (which be i t~g  not able to cotitnill 
it) it, togethcr witli all tlic Qtjckfilver, i r i  the liea J and 
neck o f  the great Glafi.tobe, will come down to its 
wonted pitch E 2 9 .  inches o f  that iu the VclTel. 

Which thews, the defcending Q~ickf i lver  pcrpetual- 
ly obferves its Sandard-altitude frum wllat hei h t  for- ? vcr. But thegreat bufinefi is, I f  you open t le little 
pipe G, a i d  let in any Ayr, you fllall not o~lely fee it to  

de- 
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depel tlie hfrrturisrl Cylinder A E, but t o  force up 
thc Qui~kl i lver  out of the Cube C, into the f i a l l  
Tube B P, t o  its wonted Altitude of  29. inches, and 
totally to  expel the Mtrcnrinl Cylinder 13 A out of the 
T u b e  : which dcularly demorifirates, that it is the At- 
rnojpbarica[ Ayr that (in the firfi Ex eriment) raires and P keeps up  tliat Cylilider of Quickfi ver in t b t  Tube  o f  
29. inches in Altitude, o r  thereabouts, 

Rdditiomd Experitnent~ made a t  Townlep 
Hall, in the years 1660. dnd 1661: 1) 
the advice and aJs@mce of tbat Heroic4 
and Wonby Fentlrman, R I *  c H A R D 

T O  vv N L E y,ETpr- nnd thoje inge- 
nious Qentlemcn M . 0  J o H N, and Mr. - 

C H A R L E S  T O V V N L E Y ,  and 
M r - G ~ % ~ a f i  K E M P .  

.ir, I 660. came out  tliat excellent Tra-  
&ate o f  Experzmet~trof E f q  Boyle's, wirh his Pneu- T"' '" "" 

nlntical Engin, o r  Ayr-pump, invented,and publiflled by 
him; w1icrc.111 he has,by virtue of tliat rare Cotltrivance, 
o~r tdone  all that ever pnfiLly could Le performud by 
our I;~tc ~ c r c u r i a l  and L x ~ ~ r i m c t ~ t n l  Pliiloibphers : And, 
in~leetl, to give a true a i d  dcfervcd Cllaradcr o f  t l ia t  
worthy I'rocluLtion of his, 1 muit necds fay, I llevcr read 

11 ally 
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a117 TraCtate in all my life, wherein all things are 10 cu- 
rioufly and critically handled, the Experin~ents To judi. 
c~oufly and accurately tried, and fo calldidly and iotelli- 

t gibly del~vered. I no fooner read it, but it rubbed up all 
my old dorlnaut Notions, and gave me a frelh view of 
all my for~ner, and :~lmoR.forgotten, hlercurinl L 
manrs. Nay, i t  had not that effedt oucly on me,but ;"Fi' ~ k e -  
wife it cxc~tctl and Rirr'd up the l~oblc Soul of  my ever 
honoured Friend, Mr. ronnley, together wlth mc, to at- 
tempt tliefe following Experiments. 

Experiment I. 

W E took along Glafs-Tube,open at  both ends,and 
put the one e11d into Quickfilver about o ~ l e i ~ ~ c h  

deep ; the11 at the upper end we poured in water by a 
Tunne1:the effe& was this,(as was pref~1rrniCed)That the 
water rifeup to acylioder of I 4,inchesabove the furface 
oftheQpkfilver in the VeKel,but the11 it would rife no 
higher,but brake through thc refiagnant Quickfilver in 
the Veffel,and h u m  up011 the top thereof,which is con- 
fot~atlt te the Series and Chain o f  our former Experi- 
ments : wherein it is proved, that one inch of Qickfil- 
ver is aquiponderant to above one foot of Water i and 
therefore there was reafon that one inch of refiagnant 
Quickfilver lhoilld fupport a Cylinder of  14. inches of  
Water, but no more. Hut as touching this proportion 
of Water and Qiickfilver, becaufe we have formerly 
only iven it to you upon trufi from Ma.lrimiur Cletaldi, i we wi now give you an Experimental eviaion of it. 

Experiment 

Experiment 2. 

VVE 6ll.d 3 Glak-Vial (being 6rR coanterpoifed 
with ~ e r c r r r y )  and then wei hed it j afterwards 

weighed as Water in r Ghf-Vial ,  of a known 
weightJas coonterpoifed the Quickfilver, and then mea- 
furillg the water in the Mercurial Vial aforefaid, re . 

found it to contain near 14. times as much Water as it 
did of Alercury. 

VVE fill'd .Tube with Qlickfdver, as in the Tor- 
ricrllian-Experiment, wherein much lelfure and 

accurstenefs were ufed in filling the Tube, cn make a 
polite equal Mercurial Cyli~~der,  and after immerfion 
thereof into the VeiTePd Qickfilver, we put both the 
Tube and Veffel into a frame made for that pur ofe, 
and let it Rand perpendicular therein for certain $er 
together (.it,) from the I F. Harcl~,  to the 20. Aprtl af- 
ter, to obferve if it would vary and alter its Standard, 
which wc foulld it d o  confiderably ; for fometimes it 
was half an inch higher or lower~~t l~et l  the Mark and 
standard we left itfirR at. I think, according to theva. 
riation ofthe Atmofpbnrc in its temperature : and if you 
obhrve Rri&ly, you hall  fee that the @ickGlver in the 
+ubc doer never precitely obferva the fame Standard 
not a day together, nay fomctimes not an hous. 

R z Kxprimcnt 4. 
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alld w~&f i lve r  rofe out of  the other Veffel iota 

Experiment 4. 
other Tube to an equal Altitude. 

Gain, we tried the Torricellinn-Hxpcrimcnt aforc- 
A f a i d ,  inn ~ I a f - s ~ y p h o n  of 2: inches in lengthSancl 
al'ter immerfion of both ends into twofeveral vclfels of 
Qickfilver , the internal Qickfilver fell dowll to ~ r s  
wonted Standard of  2 9. inches in both fhanks of the 
Syphon : Ilavi~ig a p ~ i d w a r  clothes to the top of  rlla 
Syphon, the Q ~ c k f l l v e r  defcended 111 either Ie the 
breadth of two Barley corns lower than theor&,ary 
itinr. Wegently lifted one of the le S out of the veffel'd 

ulckfilver, and then the QuickP vcr in tllrt leg role k 
%endy up, fo that art of ~t pared over into the other P fiank : then having peedily again drowtl'd the afore- 
h id  leg into the VJR~I ,  weobferv'd the QuickClker in 
both legs to havc fallen much (upon the admillion of 
that Ayr) and toRand in both legs at all equal pitch 
and height, as it did agein the Second time, up011 admif. 
Pon of  a little more Ayr, though the mickfilver then 
did not rife high enough to pafi over into the other 
fllaak as before. 

Experiment 9. 
B took thefilnc Syphon again (as before) and 

When only fill'd one of the legs with w s k f i l r e r ,  
leaving the other full of Ayr i then ltoppin born Ori. 
ficcr, rcverfed both hanks rnro two feveraf~effelr of 
Quuickdlvcr, as before i then o rning both Orifices, 
the tffedt war, That the Qtjckfi ver fell in one Tube. P 

~ Experiment 6.  

E fill'd a Tube f though with much difficulty) 
iuch an oue as is here defcribed, with @lick- 

Alver, tllerl invers'd it into Quickfilv:r, as before : Tllc 
firiteffektwas, I t  fell lei51rably down out of the hcad 
H, and ttood at D, ' 2 9 .  inches in perpendicular from 
the Quickfilver in the Vcffel E. 

The  fecond effea  was; Ayr bcing let in 'twixt C and 
B, theaickf i lver  rorc from D, its former Standard, 
t o  A: So that from A to B, and C to E ( fo r  PO 
far as C it fell up011 admiffwn of Ayr) made up its won- 
ted Standard again. 

Experiment 7. 
E took a Glais.Cruet,witl~ a fillall S out,and 

v v f i l l ' d  it with Water, and afterwards uted the P 
great mouth A, fo that no Ayr could get in ;  then 
turn'd the fmall Spout downwards, but no Water came 
out of the Cruet into the open Ayr, invcrfin l~kewife 
the {mall Snout into Oyl, no Water defccndefnor 0 K I, 
though a lighter Liquor, afcended; then filtin t e 
former Cruet with Milk, 111ou~L uposinvedon of the 
Cruet none of i t  would fall out into the Ayr, yet being 
inverfed into Water, thtle two Li 9 tlors changedplaces, 
the Milk defeending in a little Bi I Itream, the Water 
afcending in I the fame manner in two confiant little 

itreams, 



fircams, ruoning Counter one to another ; ia the neck 
of  the Cruet we tinged the Water with Indics, the bet. 
ter to diRinguifl~ their Rreams. 

Experiment 8. 
E fill'd the former Cruet with Quickfilver, and 

W i n m n ~ c m s d  tlieSnout into the Water (having fir& 
well lured the mouth of the Vial) but no exchange of 
place followed, ullleis by much haking of the Qick- 
filver, you forced it little by little out ; and fo e~ther  
Water or Ayr paKed up infiead thereof. 

A Pril 'l .  (I 661 .) we trycd the ?'omrir~i.ti-~x~eri- 
ment in the Porch at the new Church in Prudlc, 

(which itandeth upon a confiderable height) the wea- 
ther being clear, fair, and moderate, about ten o f  the 
clock in the mornin , the Tube about 42. inches in 
length, which we fil 71 d with very much care a ~ ~ d  dili- 
gence, to make a polite Mercurial Cylinder, and there 
we then found thrAfercurial Standard to be t814 inches. 

We tried the lame Experiment with the like accurate- 
nefi, and in the fame Tube, at the Beakon upon the ve- 
ry top of Pendle-Hill, on the fame day betwixt twelve 
and one a clock, (the Ayr bein there much colder the11 
at bottom, ora t  new Church a&rcfaid/ tllough the Sky 

was 
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was as c1ear;and there the Mercurial Cylinder was lower 
then before at New-Church, by s juR inch, being fallen 
precifely to 2714 inches. 

About three a clock of the fame day, the faid trial 
was made (with all the former circumltances) at Barlow, 
the IoweR place ( for conve~iiency ) near the faid Hill, 
much lower then the place of  the firR trial, the Ayr be. 
ilig very much hotter theti at the time of the firR trial ; 
and rhere the Cylinder of Qll'ckfilver was equal  to that 
in the fir8 trial (viq) 2814 inches. By which lr appears, 
That (if the Ayr at Barlow had remain*d of an equal 
temperature with that of New-Churcb)the @ickGlver, 
in all probability, would llavefallen lower then the incl1 
we obierved. 

T the to of  the faid Hill, we put into the fame R A T u b e  (W ich was divided into 102. equal divifionr 
o f f  aces) as much @ickfilver, as being itop'd and in. f ver ed, the Ayr remainin in the top of the T ubo, fill'd 
5011 5,  or thereabout, o F the forementioned divifioos , 
and the Quickfilver, the remaining part of the Tube. 
T h e  Tube being thus immers'd , and the fin er  with- f drawn, the internal Ayr dilated To as to fill o f t  e above- 
mentionedparts 841,~. and there remain'd in the Tube 
a Cylilider of Q~ickfilver containing in length I I 126 
inches. We tried the fame Experiment at the bottom of  
the faid Hill, the Tubes being fill'd, as above, and the 
Ayr 50115. dilated t o  8j1d, and the Cylinder was in 
height I 1\78, inches. 
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That you Inay nt oneglance behold all the varieties 

I 2 9  
Experiment 11. of there Dilatations of Ayr, and height of the AlercartaZ l 

standard, I have fuppofed the l ~ n e  A B to repreknt 
E took another Tube, c o n t a l ~ ~ ~ n g  ia lellgtl~ all the Tubes. A E fill1 rcprefcnts the Ayr left in them, 

V V f r o m  the Superficier o f  the external Qickfil- A D the Ayr d~lated, B D the Qu~ckfilver. 
ver into which wc insmers'd it (for fo we mcafure all 
our Lengths) about 26. inches, conta~ning equal drv~. 

I Iious of Ipace, 3 r .  and about an half, reprefenred here In the long Tubc, 
by A B, which we fill'd To w ~ t h  Qlckfilver, that be. 
ing revers'd and Rop'd at B, there remaln'd 9. d~vili- 
011s fill'cl with Ayr from A to E :the11 the wckfl- 
ver being left at l~berty to fall down Into a dllh under. 
neath, it fell near to the mark 18 to I. So that the Ayr 
d~lated,  fill'd the S ace A I, containing of  there 
d~vlfions r 718, and t en the Cylinder I B was in per- 
pendlcular herght I 186. inches. 
WC brought this Tube,  with the fame Moutltain- In the leCfer Tube. 

Ayr in i t ,  by the help of a long Tube of wood, hav111g 
a d~lh fafined to the open end of  it, and both full ot 
Quickfilvcr,into which we putour Tubc, A E, (which 
InRrument you have here reprefented) and at the bot- 
tom of the Hill the Qulckfilver rofe up unto the mark 
m, under the 1 7 .  u~vilion. So that the Ayr d~latcd,fill'd A D-i7j8 ,- 
of the equal parts 17\35, and the Quickfilver in B was B D= 13186 i- 
inheight 14131. ~nches. 

Then we put out this Mountain-Ayr, and let into the 
Tube the fame quantity of  Vallcy.Ayr , which fill'd Now before we pnfs to any filrthcr Experiment, we 
the part A E, containing alfo p. of the equal divifiotls think it fit to make and de~~ominate frver.11 confiders- 
aforefaid j and then the end of the Tube R opened 
the Ayr d~lated ro the mark 11. So that it confain'd 
17158. parts, and the Q~ickfiIver 111 perpendicular 
Ilelght, I 41 2. Let A B be the Tube 111 which w~ckf i lvc r  (111 cafe 

it were totally void of  Ayr) would Rand 111 a perpen- 
S d~cular 



dicufar Cylinder above the Qickfilver in the Veffcl 
from B to C. So we fllall call that liue or fpace, 

I. B C The Mercurial Standard. 
! 

But ifin the Tube there be left as m~lch external Ayr 
as would fill the Tube from A to E, and that tlierl the 
Qickfilver would fall from C ro D, alld the Ayr bc 
dilated to fill the fpace A D, then we hall call 

B D = T ~ I  Mtrcury. 
C D =- 'The M~rcmrial lompkment. 
A E The Ayr. 
E D = The Ayr'$ Dilatatio?~. 
A D L- The Ayr Dilated. 

Where note, That the meafure ofthe Merturial Stan. 
dard, and Mercurial Complement, arc meafured olleIy 
by their perpendicular heights, over the Surface of  the 
refiagnant Quickfilver in the Veflel: But Ayr, the 
A r's Dilatation, and Ayr Dilated, by the Spaces they fid 

So that here is uow four Proportionals, and by any 
threegiven, you may firike out the f o ~ ~ r t h ,  by C o n .  
verf on, Tranfpofition, and Divif on of them. So that 
by thefe Analogies you may prognofiicate the effeas, 
which follow in all Mrraurial Experiments, and pre. 
demonfirate them, by cal~ulation~before the fenfes give 
an Experimental thereof, 

Experiment 

Experiment 12. 

E tried the Pafialran-Experiment in a Tin.Tube 
W o f  33. foot long, made of feveral lheets of Tin, 
and clofely ioddcred up with Pe~iter : To the upper end 
whereof we fitfined a lotlg Clafi-Tube, open at  both 
ends ; then, having ioddered up the lower cnd, we rear- 
ed the Tube to a Turrct at 'Tamnley-Hall,and fill'd it with 
water ; tkenclofillg the top of the Glafi-Pipe, and Im- 
merfing the other end of the Tin-Tube into a ciRern 
of  wilter a foot deep, we opened the lower end, and 
perceived the water to fall out of the Glnfi-Tube into 
the Tiu, but how far we c o ~ ~ l d  llot tell, onely we conje- 
Ctured to be about the proportion given by Dottor 
Palcal ; v i ~  that a Cyliuder of water Rood in a Tube 
about 3z foot high: but prefently ourGl;lfs-tubc,at the 
junaure to the Tin, began to leak, and let in  Ayr ; To 
we could makc no further procefi in the Experiment: 
onely one thing we obferved iu filling of the Tube, that 

-I 

after the water which we tunnelled in had gonc down a. 
pretty way into the Tube, part of it (by the rebounding 
Ayr) was violently forced up again, and fllot o t ~ t  at the 
nppcr end of our Glafs-tuhc two or three foot higll into 
the open Ayr  : Which Experimeut may be a caution to 
P~~tnp.makers,& all Artificers that deal ill Water-works, 
that they attenlpr ,lot to drnw water hi her then 33 foot ,, i ( its  Standard- Altitude lcit they lore 0th their credir, 
cofi,and pains in CO un uccefiful a dertgn. For I remem- 
ber in my Lady Bot~~les her ncw Water-work at Hratb- 
I-fnl l ,  near @<~+Frld, wllerc the Water is railkd g t  leait 
r 6. yards high, the fimple workmall i~ndcrtook fir0 to 

S 2 d o  
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d o  it by 1 fingle Pun1 J J  but feeitlg his endevours were 

f fruhrated, he was, 2 orced to cut his Cylil~dcr in two 
P~lmps, and to raife it, fire, eight yards into a Lead. 
ciitern, and then by another Pump to raife it out of tllat 
other, eight yards, into a cifiern above. 

O w  to falve all t hek  Pfersurial Pbnuomenn, as alfo 
N t h o r s  mixed ~xperimrnts of Qickllrer a11d W.- 
ter, a ickf i lver  and Ayr, Ayr and Water.in fingle and 
double Tubes and Syphons of a11 Bores, divers learrled 
and iligenious Heads have excogitated {everat tleat, 
thou h'diffcrent, Hypotbele~: For, to omitthe whim- 
fieso k two Craudeos,that is,Ynlerianus and Mabb~,wl~ich 
fo grofly Philofoph~ze : the former affirtniug the de- 
ferted fpace in the Tube to be an abfolute Vacuity 5 the 
latter, to be replenifl~ed with this very Coramon Ayr 
which we breathe in ; whicll creeping up 'twixt the 
Contiguity of the Glafi and Ql~icklilver, fills up that 
cot~ce~ted Vacuity. T o  omit thefe exorbirarlt Coticeits, 
1 find two or tllree more intelligible and rational Hy. 
pothcfir. 
' ~ h c  firfi is of Roberuolmd Perpet, of the Ayrs$ Elo- 
Ricity and Gravitation, which we have formerly em- 
brac'd, onely with this addition, T11.t wllereas tllcy will 
have Rarefadtioioa a ~ i d  Cosden{ation to be 
without any iacrealc or  lofi of quaritity (whicll can ne. 
ver be conceived) we admit of an ztherial Subfiance or 
Matter intromitted and cxcluded,tl~c B~dies  fo chang'd 
as we formerly explicated. 

The fecond h'ypothefi~ is of  t l ~ c  VacuiR's ; filch, I 

mean, 
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mean, as, though they hold this Spring of  Ayr, yet in its 
dilation willadmit o t  no tether or forrain Subitance to 
enter the pores thereof; but the particles, fo dilated, to 
re~naiillo with interfperied Vacuities: and this opit~ion 
hath many eminent Advocates and Avouchers, ~alJend; 
DoCtor r~nrd, LIoktor Charleton,&c. 

The IateR Novellift that hat11 undertaken this Expe- 
rinlclital Philoiophy, is oilc L~IJUJ,  nlihs Hall, who hnth 
excogitated a new l'rinciple o f  his own,whereby henot 
otlely Calves all the Phanome~a in the TorriceHian-Expe- 
riments forlllerly delivered ; but alfo all thofe Rranger 
Experimcnts difcovercd fince by Gerritvr and Bejl's 
Pneurnatical Engines. (His Principles he thus layes - 
down.) 

I. That there is an itlfiparability *of ~ o d i e s ,  fo that 
there can be no Vacuities itr rorum trrturn. 

a, That the dcfcrted Spacc of thc Tube ( in the Tor4 
ricellisn-Experiment) is fill'd with .I fin.1ll fill11 of w i c k -  
filver, which being taker1 off the uppcr part of it, IS both 
extenuated and extended tllrougl~ that feeming Va- 
cuity. 

3 .  That by this extended film, or ropc (as he calls 
it) of dilated Q~ickfilvet, the refi of tllc QlickGlver in 
the Tube is ftifpendcd , and kept up fro111 fallillg into 
the Veffel. 

4. That this funicle, or rope, is exccedinqly rarefied 
and extended by the weight of the pcndentQlickfilver, 
and will (upon relnovnl of _that violent Caulk which fo 
holds it) re-contract it felf into its former di~nc~lfions 
a aitl, a ~ ~ d  io draw LIP wh:~t ~ o d y  foever it hat11 hold of 
a P ongwith it; as theefa~lviums of an EleLtrick upon its 
retreat, plucks up Rraws, or any other thing with it tllar 
it is able to wield. 

5 .  That 
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5. ~ h a c  Rarefadion or Condeofatbo is performad 

without aoy increafe o r  l o f i  of  quantity in the ~ o d y  io  
chang'd, 

6.- hat this Extenbon of the film o f  QickGlrer, jr 
not indefinite, but hath acertairl limit, beyond which le  

will not be ftretchDd ; and therefore if the Tube be of 
an exceeding great height, the Quickfilver will rather 
art with another film,and extcud that,alld fo a third,or 

!ourthy till it come to the Standard of r g. inches, where 
it relts jhavin~ not weight,nor powercnough to  feparate 
anotller film from it  felf. 

Upon reliance 011, and encouragement from there 
Prisciples, be andertakes all difficulrics, and engage. 
with d ~ r e e  great Experimelltal-l~hilofophers, TorriccIii. 
ur, Schorus, and Boylr, aud refolves ail the Pbanomena of 
their Engines, 

I. As f irfi ,  Why the Qickfilver in the Tube, ander 
3 9 ,  inches, dcfccnds not at all ? Recaufe it Ricks with its 
uppermoit furface fo clofe to the top of the Tube, that 
there is nor weight enough to break that adhation: the 
rearon whereof' is, becauf2 thcrc is nothing to fucceed 
in the room of the defcending QickGlver, 2nd there- 
fore it firmly Ricks thcre, No darrtur vncvarm. 

3, 111 101lger Tubes it falls to that Standard, becauf~ 
then the greater weight of the Quickfilver is able to 
break that linck ofco~ltiguit or  Adhzfion ; and there- 
fore the uppermofi ft~rface o [ the Quickfilvcr being fli- 
ced offy is dilated into a te~~uous  Column, o r  Funick, 
which fbpplies that ieeminq Vacuity. 

4. The reaforl why the internal Quickfilver io the 
Tub6 does afcend, upon plucking the Tube out of  the 

reltagi~ant 
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@ickfilver, is, Becaufe thcu (Comeof the 
in the Tube fallill out) the Contiguity is 

notoeely broke, but the Qu&lvcr in the Tubs  being 
made thereby lighter, the rope is able to pluck it up; 
which it doth by retraaing and ihrivelling it felf up to 
the fialnefs of its former dimeofion; and thus by no 
violent difientiou, but fpontaneous , you rnufi perceive 
all thc Experimer~ts of the weather Glafi to be per- 
formed by a tenuous Funicle o f  Ayr, and, in the Fa/&- 
lim-~gperiment, by 2 rope of Water ; and. fo of  other 
Liquors, where tllis feeming Vacuity is created. By this 
taR of Yhilofophy you may eafily imagine Ilow he iilves 
all the Mcr~wrial Phanorrcna, and thofe of the Y~ieoma- 
tical Engine. 

The Arguments by which he Rrivcs to authenticate 
and make good his ~ y p o t h t h ,  are thefe four Negative 
olles;by which he Rrives to in~pugll the llottrinc of 
thofe that hold the Ayr's gravitatioll and Elaiticity. 

The firit (which is the lnaitl and Herculean- Arsument) 
is from the introfu&ion of the finger, fo obfervable it1 
the Torrisellian-Expcrilnm : which, iaitll he, proceeds 
from fornethi11 (that is at aftreis: within the 14ube,atld 
fromnothing t at is at a full and free Liberty w~thout : e 
this fidtio~l and attraaion of the finger he proves to be 
not onely emiile~ltly fenfible in Tubes above the Stan- 
dard (whether open at both ends, or clofcd at the one) 
but alfo in Tubes under thestandard of 99, inches : for, 
faith he, take a finall Tube, under the Standard, open 
at both ends, of 20. inches fi~ppofed in length, and fill 
it with Qt+ckfilrer, flopping the lower Orifice with 
your thuln , then cloli11~ t lu  upper with yoi~r finger, and 
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and immergitlg the lower iaro refiagnant QuickClve.~ 
(as in the 'lorruallian-Experiment) you hall (faith he) 
upon removal of  your thumb (though no Quickfilver 
fall out) feel a palpable fu€tioli of  your finger, and the 
Tube will R ~ c k  To clofe to the pulp of your finger, that 
you inay quite l~ f t  It out of the Vclfel , and carry it 
(with all the Qillckfilver endcnt in it) up and down the 
room. Therefore (fait r l he) the internal Cylinder of 
Q~jckfilver ill the Tube is not held up by tliepreponde. 
rant Ayr without ; for, if To, whence comes To Rrong 
a fu&ion, and fo fir111 an adhzfion of  the Tube to our 
fi~rger ? For ~f the external Ayr thrufi the Quick f h e r  
upwards, it can never at  the fame time draw down the 
finger too. 

His'fecond Argument, That the Raudil~g Quickfilfrer 
in the Tube, is not held up there by theexternal Ayr, Q 

fetch'd alfo from another Experi~netlt i t ]  the fame Tube: 
For (faith he) fill the fame Tube almofi fill1 of Quick. 
filver (leaving a little $ace of Ayr within it) a11d then 
imrnerging it as before, yoi~hal l  fee the Qtiickfilver to 
rnnkea conliderable dcfceot in it, ui~, as far as that little 
Ayr could well be extended, alfo a itrong introlu&ion 
of  your finger as before : From whence he thus ar- 
gtles ; If the external Ayr cannot hold up so. inches of  
C&ckGlver (as we here fee;) How can it hold up 29.  1 
pray you ( as in tile Territef/i~n-Experilne~lt ? ) This 
Experitnent, as appears by our ~trcurirrl-Obiervations, 
we made many years ago. 

His third Argument is from the Non.gravitation of 
the Mercurial Cylinder : For, faith he, the Qickfilver 
irl that station (viq after i t  has fallen to its old Standard) 

is 
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is not all ponderous, 3s you may perceive by your fiu- 
ger to the Orifice of the Tube ; from whence, faith he, 
'tis that the Q~ickfilver is there fufpended by 
that tenuous, but tetlaceous, rope in the Tube. 

His fourth Argument is from the dificolrg of Su&i- 
011 of Uickfilver up a Tube, open at both ends, o f  
what length foever; through which, faith he, water is 
eaGly drawn 11p to the mouth : And why not QuickG1- 
ver ? Since here is nothing elfe required but the remo- 
val of the internal Cylinder of A l! r, which is eafily done 
( faith he) by Su&ion,as is mani eft by the afccnfion of 
water, but cannot be performed in Wckfilver (which 
ihould as eafily be thrufi up ( t o  19.  inches at ieaR ) by 
the Superincumbent Rtmafibnrc) as the water which is 
repugnant to Experience of the fire : he concludes, 
'Tis not the external Ayr that caufes that effea, neithu 
by its Elafiicity, Gravitation, nor both. 

N o w  for the PoGtive Argumeats to  avoucb his Ptini 
ciples by, he has none at all i oncly what he fetches dpo-  
JPcrriri, from his commodious Solution of  Difficulties, 
and falving the Phanornctla better then others have done. 
For read him through, and you hal l  fee he hangs fo like 
a Tumbler by this ro e, that iwillg him which way you 
w i f i F a n n o r  get im off i though, I doubt not, but R 
we hall prove his cord to be a mere :CO e of land, and 
of his own twifiing ; and Reafon ri!, ~sm)/o/on.(ikc, 
break it eaf ly in pieces. . 
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A Confutdtion qf this FnnicfiB Hypo* 
thcfis of Linus; Henry Power, 
M;.. D r .  

Ob~e&!. 1. I F  you fill a T u b e 0 f 4 ~ .  inches i s  length (as 
we have fiewed you in Experiment I I .  ) ex- 

cept I 5 .  illches (wllich let the Ayr filpply ) and invert 
it, you fiall perceive a greater protrufion o f  yotlr fin. 
ger by the erupturient Qi~icklilver, than can pofibly be 
imputed to the Super ravitation of the Qickfilver in- 
cluded in the Tube : ! or, it the wholc Tube be fill'd with 
Qycklilver, and inverted, it hall  not make fuch aforcb 
ble pref i~re  u on your fin er (as that Cylinder of  
Ql~ickfilver an g Ayr does) W k lich call Le in~putcd to no 
other caufe, then the ElaRicity of the included Ayr; 
whiclbfiriving to dilate it !cl( detruder the Q~ickfilver 
and,when liberty is given, it forces it down much lower 
than its ordinary Standard of 28. inches : which hewes, 
that there is s o  fuch thing as AttraLtion in the Ayr, but 
rather a contrary ower of Self-extending, and Dilata- 
tion. Now,I c011 P &,this is but an Argument quoadfiu- 
f im, and therefore not fo much to bc i ~ l f i h d  upon, be- 
caufe not Mechanically demonltrablc. 

0bje8. 2. Again, this is obfervable in all Bodies, that 
are capable of Exteniion, That Rill,as their Ex te~ l f io~~  is 
augmented or  increafed, f i  lnuR the force or power be 

that 

that extends them. As for exam le., in Ropes or Lea- B thcr, the firit inch of their force extenfion is perform- 
ed by a IeKer power then the fecond inch would be, and 
that then the third, MC. Now in the third of Boyls's Ex- 
periments,ps .44.  it is obltrved, That the Sucker is as a erfily drawn own, when it is nearer to the bottom of 
the Pump, as when it is much farther off ; which is con- 
trary to the nature of  forced Exteufion, as is before de- 
livered. 

0b j r8 .  3 .  Again, If ( accordi~lg to L i n u ~  ) the Blad- 
der's intumcfcency, in Blyk'~ Engine, did proceed from 
the forced extenfion of thc Ayr in the Receiver i then 
the firlt evacuatioln of the I1ump would exteud the Blad- 
der more then the fecond, and that than the third, @c. 
But the contrary is avouched by his fourth Experiment, 
pa . 47. which proves againR the Funicular DoCtrine 
o f Linru, but neatly makes out the ElaRiciry of the em- 
bladder'd Ayr, which gradilally increafes, as the debili- 
tated Ayr iu theReceiver gives room for its expan- 
ilon. 

ObjeB. 4. Again,Linu~ is refuted by the 19. Expcrimtnt 
in Byle, which is au Experimerit of  a four foot Tube, 
fill'd with water, and inclofcd ill the Receiver ; by 
which he found that the water, included in the Tube, 
did not at all fubfide  aft;^ feveral exfu&ions, till the 
Elafiicityof the inclutled Ayr WJS no longer able to 
fu port that Cylinder ofwater ; but, according to Ljll~f, 
it lhould have fubfided at tllr firR t:ifu&in~~, as well as 
the Quickfiber did when the firricellicsr-Experinlent 
was included iu the faid Receiver, 

T a ObjeR. g. 
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0ljeB. F. According to ~ i t a w ~  his P~il~ciples, t l~e  Mer. 

curial Srandard fl~ould bc the lame a t  thg to of  any 
eminent Hill, that it is at the bottoro, e f p c c h b  if tllo 
Temperatureof tllc Ayr be in both places alike; but 
this is contrary to thc Experimants we tried at ~alfiJnx 
and Peadfe-Hdi(as you may fee in Expcrhent 7. p%. I 9. 
alfo Experiment I I ,  pug. 45.) where the coldneti of the 
Ayr was a diiadvantagc to our Experiments ; and yet, 
for all that,you fee how confiderably the MrrcurialStan. 
dard did vary. Which ObjeLtion Lit~us has isgenioufly 
coefefi'd to me Bimfelf (when once I had the happillef) 
to fee him) that he canrlot as yet aufwer. 

0CjrEE. 6. Take a Glnfi.Tube above the Standard, 
but of a finall Bore, (that wdl not admit above r grcar 
Pea, or Cherry-Rone) let it be clofed at o l ~ c  e~ld,  and 
fill this with e ~ c k f i l v e r  (which you fl~all find no eafie 
thing to do j for I am filre we were a whale hour in fil- 
ling one,aad R111 were forced to thruR the Quickfilver 
down iuto it with a fnlall wlre)tllen reverfe it very gent- 
ly into a veflel of rekngunr~t Q~ickfilver, and after i t  
has c o n ~ e d o w ~ ~  to ~ t s  wonted Standard, you rnay lift the 
Tube out of thc vcKeI, and carry it up and dowll wit11 
tllc Qlckfilver pendent in it; which will neither fall 
out, nor rife up to rllr top, to fill up the repute$ Vacuity. 
Now wllar fiycs l w x f  to this ? Why does not his rope 
fllrirel i t  felf up, illd pull up this Nercurd q l i n d e r  in 
this Tube, as well as in all others of a larger Bore a 

Mercurial Experiments; !+C' 

wonted Standard;) but that in the fhort hank A D, be. 
in hill cloie Rapped with your finger, will remain 
fufi. 

Now (according to ~ i n u r )  the funicle A C exer- 
ciles the fame power of pulling the Mcrcurid Surface 
A as C: and accordi~~g to the Principles of  Mecha- 
nick's, If  C B be heavier than A D, it thould pull 
over A D into the v e a l  B. And his Anlwer (wllich 
you may read, pa .74. is nothi~lg to the purpofe i for 
open the ihorr e n j  of the Syphon into the veffel D, 
(according to his Salm) no Qickfilver hould itill rife, 
becaufe it is itill as clofely adherent to the veffel'd 
Quickfilver, as it was before, to my finger ; and yer,up- 
o n  Experiment made, the Quickfilver will rire all out 
of;tllc veffel D, and go over A, into the veffel B. 

Which Experiment, as itconfuteth his, fo it clearly 
avotiches our Principles, of the ElaRical prclfure of the 
external Ayr upon the furface of  the Qickfilver i n  the 
veKd D, which forces it up to A, and 10 over into t ! ~  
veffel B. 

ObjrB. 8. We took an ordinary .Weather-Glafs Cthij 
r 5.0806. 166 I .) A B, of  about two foot in Length, 
and carrying it to the bottom of  Hnllifn.v.Hi~, the wa- 
ter Bood in. the h a n k  at C, (six:,) 13. .  inches above 
the fiirfacc o.f the water in the veffel B, thence carry- 
ing it thus fitted , immediately to the top of  'the- laid 
Hill, the water fell down to the point D (vig.) I inch 
lower than it was at the bottom of, the faid Hill: which 

*bjega 7. Take a GIaL~yphon  A B, and having incomparably prwes the naturaf ElaRicitp o f  the 

fiIM both legs with Qickfilver, open the 1 . n ~ ~  illto 
the veifel'd Qiickfilver B ; the effe& is, That the For the interual Ayr A C, which was of the {ame 
Quickfilver ill the longer lhmk will fall down to C (itr power and ertenfion with the external at the bottonl 

of 
wonted I 
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of  the Hill, being carried to tllc top, did there manifeR a 
greater Elaficity then thc Mountai~l-Ayr there did ma- 
~lifeRPrePre,  and fo axtellded it felf thrtber by C D, 
which it was not able to d o  at the bottom, becaufe the 
Valley-Ayr there was of  equal force and refifiance to 
it : Which Experiment very neatly proves the Elafiici- 
ty o f  the Ayr (wl~icl~ L t n a ~  would abolih) as the Tor- 
ricrlfian-Experiment ; which being carried to the top of 
the fame ~qill(differ'd ! an ischjd~d eminently prove the 
gravitation of the Ayr. 

Alfo about the end of 3att1ysrY, 166 1. we went again 
to the top of Hall$#x-Hill, with divers Weather-ClaL 
fes of fevrral Bores, Heads, and Shapes; and found in 
tllc~n all i~ proporrional defcent of the Water, as in the 
former Experiment at the top of  the Gld Hill refpc- 
aively to what it was at the bottom, with this Obferva- 
ble, That in the greatelt-Headed Weather-Glafi (which 
itlcluded moR Ayr in it) the defcent of the Water was 

.. - ~ -  - ~.. 

greater, as bein molt deprefi'd, by the greatelt quanti- 
ty of the inch f ed Ayr. 

Ake a fmall Ca illary Glafi-pipe, or  Tube, open at 't' T b o t b  ends i an dipping the one extreme perpen- 
dicular 

P'. 
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dieular into the water, you hall fee the water fpontane- 
oufly arife to a competent height in the Tube, with a 
cluickand fmart afcet~c. 

Note firR, That the infide of tlie Pipe ought to be 
very clean, as well from duit , and little bubbler, as 
films of water, which will remain in the Pipe, wheu the 
water is blown, or fuck'd out of it. 

Secondly, It muR bc perfedly dry from any othcr 
Liquors which will not min Ie with water, as Oyl,@r. I Tl~ircily, If  you inoiiterl t e Pipe firit with water, be- 
fore yoil try the Ex erintent,the afcent of the water will 

9 F be mure uick and lvely. 
Fourth y,  'T h.it not ollely Water,but Milk,Wioe,Oil, 

and.other  liquor^, except .Qyckfilvcr, will likewife rife 
to a certaiu height iu,the faid Pipes. 

F~frhly, After the Water has rifen to its Standard- 
height, if you take it out ofthe Liquor, it fl~all not fall 
out at all ; if you invert tlie Pipc, the included Cylinder 
of water will fall down alfo to theother extreme : alto 
the deeper you irnmergk it in the veffcl of water, the 
higher itill will it rife in the Pipe, ail1 kecping its Stan- 
dard.Altitude above tlle fiirface of the water in the reT- 
fel: dfo if you fuck it above the Standard, it will itill 
fall back to its wonted Altitude. 

Sixthly, That not ooely Water, but Milk, \Vine, Oyl, 
and a11 other Li uors,will fpontaneoufly arilc in the h id  
Pipes; but with t is difference, That the lieavicr the Li- 9, 

uors arc, the lower their Standard is, a11d the flowcr is 
$cir Alccnt to it : rhos you fl~tl l  ks Oyl of Tartar will 
not rife, by one third, fo high as water ; nor Oyl of Vi- 
triol by : fo high as it ; which tnay alter more or lefs, nc- 
cording to the oodntfi of the faid Oyls. 

!jrvcntbly, a o w  ifyou t a k e  out r Pipr(rhcrein in ei- 
ther 
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ther of the faid Oyls has f irft  rifen up to its wonted Stan- 
dard) and immerge the end thereof illto a lighter Li. 
qtior (as water) you fl~aII fee tlle Oyl fall gradually out 
.into the water, and the Pipe gradually fill with water, 
and arife to its own Standard; which is hi her a great 
deal than the Standard of either of the fai 8 Oyls, as is 
before delivered : the like will follow in Syphons. 

Bighthly, The fialler Bore that your Tube is of, the 
higher will o i ~ r  Water arife ; yet we could nevergct it 
to arife to t K e heigl~t of 5.ioches (as Mr. Boylt mentions) 
though we have attempted it inTubes almofi as fmall as 
Hairs, or  as Art could make them. 

Ninthly, If the Tubes beof the Bore of an ordinary 
Q l i l l ,  or bigger, no Water at all will ariie. 

Tenthly, That little or no difference of the water's 
afcent in the fornlcr Tubes is perceptible at the bottom, 
or  top ofour Hi.11, 

Experiment z. 

B End one of there Tubes into a little Syplion (which 
you may d o  by putting it into the flame of a 

Candle) and then puttin theone extreme thereof into 
a veflel of water, you B a  f I fee it prefently fall a running 
on its own accord, Obferve, 

r .  That the erpendicular height of the flexure of  
the Syphon to t R e water's Superficies, be ihorter, o r  at 
leak exceed not that Standard-height, unto which the 
water would rife, were it a itreight Pipe onely. 

z.  That the pendent Shank hang not onely lower 
then the water's Superficies, but by fuch a determinate 
I,ength 5 for we have found, that if the pcndent, or 

ex trava- 

ertravafated Leg be fllorcer, or equal, or gut a little 
lower thcn t l ~ e  Superficies of the water in the veffel, no  
effc& at all would follow i but the pe~ldcnt Leg would 
11allg full of water,without any flux at all. Now what this 
determinate le~lgth is, we conceive the pmdunt Sha~ik 
muk be longer from the Bexurc then t e Standard of 
the Liquor would reach j and thcn it will run as other 
Syphons d o  which have a 1ar er Bore : fo that you fee, 
the Mechanical reafon (whic is fo univerfally rcccived 
by allmen) why thependent Leg in Syphons muR be 
longer than the other, to make the Liquor run out (v iz . )  
becaufe the greater weight ofwater in the pendent Leg, 
overpoifes and fways down that in the thorter, as in a 
pair of Skalcs j is not u~liverfally true in all S y p h o ~ s  
khatfoever. 

3. If to the nofe of the pendent Leg you apply a 
wet piece of Glafs, the water then will begin to come 
out of the ~ i ~ c , a i l d  rundowtl to the IowermoR edge of 
the Glafs ; where, gathering it felf into round, biibbles, 
it would fall to theground : but then you ~nuR obfervc 
that the nofe of the pendent - ,  Shank be lower than the 
Surface of the water in the velfe~. 

Experiment 3. 

L Et both Shanks of the Sypholr be fill'd wit11 water,fo 
that the pendent Leg be longcr than the Superficies 

of  the water (and yet riot So louglleither as to let it on 
runnir~s) then to the l~ofe of the pendent Leg apply a 
veffel of Milk, and youfl~all fee, that though the water 
would not breakout of the Pipe into the open Ayr (a 
lnedi~im far lightcr, and more divifible than Milk i) yet 

V it 
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it did run out into the Milk, and one might fee it purl 
U agaiu without mingl i~~g with the Milk,at a littlc dark. 
i$ hole, like a Spring. Obferve: 

F you lift the vcflel of Milk ( with rlle pcndefit Leg 
Idc=o:d in it> higher towards the flexure of rbc ~ y -  
i;hon, fb that the Superficies of the Milk be tlearer the 

exure of the Syphon than the Sn erficies of the Wa. 
ter, you mall ( afrer r conlidenb% time) fee the hailk 
rife up thc ~ e n d e n t  Leg, and to drive back the Water; 
and having fill'd the whole Sypho11, to fall a rtllllli~~g in- 
to  the Water-veffel, with this difference to the former 
Experiment, That whereas the Watcr in the former 
came to the top of the Milk, the Milk here f1111k down 
to the bottom of the Water, i n  r fmall Rream like a 
curl'd white d~read, and there fetled i s  a Region by it 
felf. 

Experiment 5. 

Ow, contrnriwife, if you lift the veITel of'Water 
N n e a r e r  the flerurc of the SY lion t l ~ a ~ l  tile Supen 
lcies of rhe Milk is,then rill the &;,ter rife aver tllc Sy- 
phon and beat out the Milk,and f ~ l l  a ru~lniag, ns in the 
third Exprriment. And thus yon may at pleafire c b a ~ g c  
your Scene, and make the Sy hoti fall a rttnning, ei- 
ther with Milk or Water : whic E ir r pleafant fpe~kaclc 
to behold, efpecially if the Warer be tit~gZl red with 
ScutcheneL 

Mkrcurirl Ex~eviments. 147 
My Worthy and ever I+folloured ~ r i e n d ,  Mr. Charler 

Totunley,~ on confidence of  thefe Experimcots,thot~gl~t 
he had di covered that great, and long fought-for Rari- P 
ty amon R the Mechatlicks ( v i q )  A Pcrpctr~al Metian:  
For  the emotlfirating of which, hc devis'd this follow- a 
ing Pxperimcnt, 

M *  Charles Townley b i ~  Euperimrnt ; 
fron which, be would deduce a Perpetual 
Motion, 

LEt theGlafs D E F be fillad with two fcveral Li- 
quors,fo as they may remain in two diRin& Regions, 

one above another, as A B, without the lean mixtures 
(which may be performed in Milk and Water, placing a 
broad piece of Cork, or  Bread, that will iwim fo up011 
the Milk, which mu& be the lower, as A, bei~lg heavier 
tkau Water, that it may receive the force of the Water's 
fa1 when you pour it upon the Milk:) this done, and the 
Cork or  Bread being taken out,haag thesyphon A C B, 
fire fill'd with Milk, upon the itick D C E, fo artlfici- 
ally, that the Ion cr end A may remail1 in the Region 
ofMilk, and the orter end B in the Region of war er^ C 
with this caution, That the flexure of the Syphon C be 
removed no higher from the Milk, than it would natu- 
rally arcend to, if the Syphon was Rreight : Now (faith 
Mr. t'karlrs) Since in the former Experiment tlie Water 
would rife over the rop of the Syphon, and drive back 
the Milk ; and afterwards rifc to the top thereof, and 
there fwim aloft: why here in the Syphon A C B, the 
like ihould not follow, (viz.) the Water at B drive the 

V 2 Milk, 



~ i l k ,  (which is fitppos9d firfi to-fill thcSypbo11) back to 
C, then to A, .  where iifilillg out of the Pi e (as it did ill 
the former Experiment) it would afcen S to its proper 
Region of Water again, and fo continue in a Circular 
Motion perpetually. 

Now however this fame Problemof M. Ghnrlrr might 
feem probable iii the Theory,yet it will prove niore tllall 
n o t  dif?icult(if not impofible) in the Pradice. For, 

I. We filld tile Glafi D E F, Ilalf iull o f  MTlk, and 
halffull of Water, as A B j then ha11pi118 tlie ~ypho l l  
(firR fill'd with hlilk) fo artificially.on t le ick D B, fo 
that the loll er Shaiik might reach the hlilk A, all4 
korter  nlig F ~t open into the Superincumbent Reqioll of 
Water B, ,we obfe~v'd this effed, That the ~ i l k ' t l i d  for 
afmall time run out o f  the Orifice B, and feem'd to fall 

. 
' into the inferiour Region of Milk ; but at lalt the Milk 

(or at lcaR the ferous or more watrifl~ parts thereof) fo 
intermixed with.tl~e Water ( which we could diicer~l by 
tlie whitenefi and opacity of the Water) that the fltx 
was quitc Rifled. 

2. Contrary to Mr, Charler IiisPrognoRicks, tile Wa- 
ter did not rife up the fhort Shauk, and drive back ttle 
Milk, but quietly permitted the Milk to drill t l ~ r o ~ t g l ~  it i 
though 1 know it was oottnaterial whicll way the flux 
was performed, provided it woultl have k e n  perpetual. 

The Experimenr frilitlg in thefc two Liquors, we at- 
tempted the famc again in otller two Liquors (which we 
were fure would not mix;) and to that pur ore we fill'd 
the aforefaid Glafi with Oyl of l n r t a r p r r  Jliqt~itdun, and 
Spirit of Wine,which we tinged yellow with Saffron,tIic 
better to diftinguifll the Liquors; and then adapting the 
Syphon, s before, we wifll'd for- a happy cvent in the 
.Experiment. But Experience (which ought KO be the 

Milkreis 

llFrtt ' , - .  
L . ,, ' 7  . . 
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M~itrefs of wife men as well 3s fools) kew'd us the quitc 
contrar j for the Sypholl would not run at all,but con- 
tlnued ?' ul1,which we afterwards conje&ured to proceed 
from the Hetoroge?~eity of .the two Liquors. fo that the 
Oyl of  Tartar would not break out Into the Spirit o f  
Wine,no nwre than Milkor Water will do into the opetl 
Ayr, where the pelldctit Shank is fl~ortcr than the Stall- 
dard.helght of thole two Liquors. So that, it ieems, to 
eEe& this Exper~il~ent indeed, two filch Lrquors muR 
be fouud out, ss are iu fo'ome wife Hemogtncons, a ~ ~ d  of J 
Congruity, and the olle confiderably lighter that1 the o- 
ther, which is t ~ n t h m  non irnpe/jibde. For befides the for- 
Iner Liquors, ule have tried Oyl and Warer, and no hIo- 
tion at all was pcrceived, for the fame rcafon of ~ncon- 

vours of  any r e r h i  whatfoever. 

The End of the Mercurial Experbtients. 

-pp--- 
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C H A P .  1. 
He three great ~imonitrations and Ma 
tical Difcoveries that this Authour fo 
oufly pretends to, are 

I .  A Magnetical Demonfiration o f  the 
Earth's Immobility. 

2 .  An univerfal Meridian Magnetically demonfirated. 
X 3.  A 
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3. A Magnetical d~icovery of Longitudes, or fome. 

thing equivalent thereunto. 
Iu the canvaffing of there three great Dilcoveries,we 

hall invert the order, and begin with the lail firR. But 
before we can canveniently faften upon there three 
main pillars of his Book, there   PC three other confide. 
rable Brrors of hir,firft to be removed which, thougll 
they lye more obfcure and removed from our fight, and 
buried, as it were, u ~ ~ d c r  ground;yet indeed are they the 
Bafis and Foundatiorl u p o ~ ~  which his magnifice~lt Stra- 
Qurc is built : And they are thefe Pofitioas following: 

I. That the virtue of the Magnet,and all Ma netick 
Bodies, is purely immaterial, and a bare fimpfe 
Iity. 

2. That it proceeds intrinfrcally from the proper 
form of the LoadRone; as he hath delivered, Cep. 3. 
Pag. 4 b. 

3. That all the World, and confequently all the 
Bodies therein, were made, by the Divine Providence, 
for the uie ofus and our habitation,this Globe o f k r t l ~ r  
which he has fixed in the Centre of the World, and 
conitituted us Lords and Maiters of all the Univerfe, 
Grand, Pag. fo. 

Oj tbe corporeal Eflfuiums of tbe W; 
pone. 

O&or Ht$moro tells us, That the Ma netisal Ex. 
of the Loadfionemay be d'i f covered by 

the 
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the help of Glnlfcs, and be rean in the form of a miR, 

' 5 5  

to flow from the LoadRone : This, indeed, would bc 
an incornparablc evidtion of the Corporeity ofMagne- 
ticall EfBuviums, and fenfibly dtcidt the CotitrovetIio 
under Confideration. But 1 am Cure he had either bet- 
ter Eyes, or elfe better Glaffes than ever I iaw (thougb 
I have look'd throu h as good a9 Gmglglrmd affords) and 
the beit of them PI k was as far from p~ekn t i~ ig  there 
fubtil Emanations, that they would never exll~b~r to me 
thofe groffer, and far more material, EWuvi~ms, from 
EleCtrical and Aromatical Bodies : Nay,not the E v a p  
rations of Camphire, which fpends it lelf bp continual- 
ly Effluviatin its own component Particles : Nay, I 
cou7d-"=vc?%c the grof i r  h a m s ,  that continually 
tranfpire out of our own Bodie,, and are the fuliginbus 
Eruaatioos ofthat intertlal Firt which canRaatly burns 
within ur. Indeed, if our Dio tricks could attain to 
that Curiofity, as to grind us luc R Glare9 as would p t 6  
fent the Effluviums of the Magnet; we might hope to 
ditcover all E icarur his Atoms, DeJ.C&lte~ his Gldbulz P atherii, and a1 thofe infenfible Corpufclej which daily 
'produce fuch Confiderable effeds in the generation and 
corruptioll of Bodies about us : Na , might not fuch 
Microfioprr hazard the difcovety of t e Aerial Genii, and 
prefenteven Spiritualities thcmfelves to our view ? But 
though both our Natural and Artificial Eyes fail in this 
performance, yet have we another more IutrinIickEye, 
that will yet difcover their materiality, and that is the 
picrcin Eye of Reafon. For, 

I. T i at the Magnetical Emifions and Fluors, are 
not bare Qlalitics, but indeed Corporeal Atoms, is de- 
ducible from hence; That this virtue decayes in pro- 
ggi of Time ( as all Odours do ) and is iotnll j d e -  

X a itroyed 
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Itroy'd by Fire in n few mil~utes, alld is capable of 
Rarity and Deality, whence ic is rnorc potent near a t  
hand tllan furtl~er off: all which are the proper. alld ill. 
communicable Attributes o f  Bodies. 

a. Again, it is  further evinced by fome Parallel and 
Allalogical effeas of Ele&rical with Mn netical Bodies, 
that they both work by Corporeal E 1 uvitrms; for a 
wellpoliMd fiick of hard Wax ( immediate!,y aftcr 
frication) will almofi as vigoro~~fly move the Diredory 
Ncedle, as the Loaditol~c it fclf ; onely there is (a-  
mongR others) thcfe conliderable differel;ces ' twixt  
there Eminent Bodies, that t l ~ e  Effluviums of the nrlc, 
(as beiggmore Grofi and Corporeal ) are il~terceptcd 
by any medium; but Mag~letical Efiuvitlcns are 11in. 
dred ( becaufe of  their exceeding t en~~i ty  ) by the in- 
terpofition of 110 Body whatfoever. Secol~dly , 
Whereas Blefitrical fluors do profe~~tly, rec.oy.1 by. 
ihort fireight lines to their Bodics again, Magnetical. 
Atoms d o  not To ; but do wheel about, and, by a Vorti- 
cal' motion, d o  make their return unto the Loadfionc, 
agaih as Dos- carte^ hath exc,cllenr!ydeclared, 
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I l p t  tbe MA netical E/fl~viurns do notpro- 
ceed intrin 7 ecalb from the Stone, but are 
cortrin extrin\ecal partickr, which ap- 

procbing to the Stone,andfinding congruO 
ousporer and inlets therein, are cbannel'd 
through i t  ; and having acquired n Mo- 
tion tbereby, do continue rbeir Current j a  
f ~ r ,  t i l l  being rep~l/ed the nmbient 
Ayr, they YMO$ tagdin, and return in n 
Vortical Mot ion,  and /o conrinue their 
molu t ion  f i r  ever n )  t h r o ~ g b  tbe Bob of 
tbe Magnet. 

Argument I .  

His feerns probable, firR, from this, That if a hla F 
net it felf be made red hot in the fire. ic notonc y 

amits thc Mngnettcal vigour it had in it fe!6 bctore,but 
acqeirrr a new one, according to the pofitioaal Laws in 
its Refrigeratiotl ; io that by rllverring the Bxtrcmcs (as 
it came o u t  oftlle fire) you Illay alter the Polcs t!ercclf 
( i t  plenf~~rr.,) niiy,yo\i n ~ q  cha t~g ,~  che P o l n r i t ~  ot 111311y feeble 
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feeble Stones, by a Ion PoPtion, in a contrat I r pLtur: to that which it llatura y a f f d s .  Ilotll whic I xperl 
m c n t ~  fcem to fl~cw,That the Magnetical Effluviums are 
not Innate and Congenial to the Stone, but proceed a l  
rxtrit~fico,&c. theretore d o  impre oate the Stone again, 
up011 their re.admillion ; or do c b ange irs Polarity, as 
the more powerful itreams of Atoms d o  prevail. The 
like Hxperime~lt (if it could bc tried) would doubtlefs 
hold good in the great Magnet o f  the Earrh ; for the 
T e r r r l l .  we fee in all other P h m r r a ,  is avouched by 
her Mother-Earth. 

A ~ u m r # t  2. The faid Argument we may a f i ~ m e  
- from a certain ScQionof the Stone for if you divide 

the hla net through a meridian, or  Saw of a Sc ment, P paralle to the Axis, the former Axis ancl Poles ri! quite 
vanill] away ; andeacl~ Segment,by this divilion, will ac- 
quire a new Axis o f  its own : which fl~ews , Tl~at the 
exteroal Magnetical Fluors, which pafi'd through the 
Stone, all in one continued Rrean~ before , now paile 
by fereral currents throllyl~both Stones, and fo create 
a new Axis and Poles in eithe. 

Argument 3. Is from the difponent or  direaive fa- 
culty (as they callit) of the Stoneiifor to fay,This Po- 
lary direttion proceeds from it felf, is to put a Soul, or  
Intelligence, at leait, into the Stone ; which muR turll 
it about(as Angels are faine ro d o  the CaleRial Orbs:) 
How luuch more cre sd ible isit, That the itream o f  A. 
toms from without, by beatin upon the Stone, d o  turn 
i t  to and fro, till they have laic& in fuch a PoPtion as is 
fitteit forthem to run throu h it, as a Rream of water 
turns a hollow trunk of  woo ,or a long itick,till i t  come 
'to lye parallel to its cnrrent. 

a 
Argrr- 
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Argument 4. IS from the different effe&ts proceedii~g 

from all Effluxions that come from allother Bodies, be- 
fides Ma netical, as &le&rica!, Odoriferous,&fc. for all 
Bodies t at effluviate intrillfecally from tliemrelves, 5 
their exlpirations Aye quite away into the D P en Ayr,aud 
never make any return again to the Body rom whance 
they proceeded, fo that in time they d o  not onely fppend 
their quinteffcntial and finer particles, bat even their 
whole bulk and f~~bfiance, as is Ocularly lnanifefi in 
Camphire: Now'tis not fo in ~ a ~ n e t i c a l  Bodies, whofc 
cwfpirations are continual and permanent, becaute thty 
return in Circ~~mgyratiolls to their Bodies again. 

A r l u m n t  5. I f  thc Magnetick rayes proceeded in- 
rrinfecally from the Sto~le, there is mofi reafon they 
filould proceed from the Centre, the Stone bcicg all of 
an uniform SubRat~ce; as the Lunlinot~s rnyes doe from 
the Body ofthe Sun, and as Odours d o  fro111 their 0 r 1 -  
ginal ; and fo there wollld be 110 Poles, nor Illclmati- 
ons of  Magnets more in one Latitude than in another : 
Rut now fit~ce there arc two Poles, where the C~~rre t l t  
of Effluxions are firongelt, it is a fign the M~gnetical 
Fluors coming from wlthout, doe Itrike a fiream in 
at one Pok;and finding the grain and bait of the Stone, 
to lye fit for their Tranation, d o  channel throogh to the 
oppofite part of the Stone, and fo continue their Cur- 
rent in the Ayr, fo far, till they are relifted and forced 
to  rccoyl by a double wh~rlpool.motion round about 
into the Magnet again, 

A r ~ u m r n t  6 .  That the Magnetick Fluors proceccl 
not intriniecally from the Scone, to cauie the Self-Di- 
re&ion in the Magnet, is further evident fromthis ncw Expe- 
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.Experitnent : Take a wedge of Iron (wliicli the Smiths 
.call Poocheoos)and heating it red-hot,you fl~all,eccord. 
ing to  the Laws in its refrigeratioo, enduc it with a po. 
lary vertic~ty,as has,becll proobfervcd by 311 Magnetick 
Writers : But that which will heighten the Bxperirne~lt 

,further, is, That tliougli it hath but acquired a feeble 
virtue by its refrigeration, yet if you take it up cold, 
and wit11 n few finart firokes of  a great Rjall, dr Ham,. 
mer, you beat tlic one end o f  i t ,  fetting t11e other a- 
gaiufi fome hard rcfilting matter, as Stone, Brafi, Iroo, 
o r  hard Wood, you Illall thereby give it a tuofipowerful 
hlaguetifil~c, fo that it will then as aaively move the 
Needle, at agood diftance, as the LoadRorle it felf: 
Now, iay I, by thofc percufions you did To open and 
relax the porcs in the Iron.wedge, that thc Maguetical 
Atoms could then enter in, with a fill1 Carriere, which 
before they could not ; and llaving once got fo free a 
pafige,  they will maiutein the Current ever after. 

Argument 7, Since a confiatit, Reddy, and polary di- 
rct&ton ofparts is onely obfervable in Bodics Mngneti. 
cal, we have rear011 to think and believe, that thefe Ma - 
liertcal Efjuvia (which are thecaure of  this peculiar 8- 
rcltiou) are not only tmnfmittsd and channcl'd tllroogll 
the Earth, but throi~gh many other CceleRial Bodies nl- 
h, as G h, and, perchance, the reit of the Planets 
yea and Fixed Scars too, as by T~IefiepicnlOk/crvatinns is 
 lowm made very manifeRio thofe Bodies that fwim with- 
in our Planetary Syfieme. 

Ar.qumcnt 8. Take a Rod o f  Iron (or  a Puncheon ) 
as before; heat it red.hot, and according to theLaws in 
its refrigeration, you may elldue this or that Extreme 

with 
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with whether olarity you pleafe ; now afterwards by 

8 P itrikin it wit I a Hammer in the fame poiture that it was . 
coole In, you may much advance and invigorate its 
Magnetical virtue, as we have formerly declared : But 
now the main Obfcrvablc of  all, is, That after both the 
reception of the virtue b convenient refrigeration, as 
alfo the ai~gme~ltation o it by percufiion, you may by l 
inverting andrepercuffillg the Extremes, alter the - 
rity Ofthe iron at your pleafurei then,which is 1::;- 
ger, that if you h i k e  the Iron in the middle 'twixt the 
two Extremes,it will deitroy its formerly acqiiired Mag- 
netifm. 

Ar~ument 9. I f  YOU bore with a Wimble in any hard 
piece of wood, till you heat it ioundly, you will commu- 
nicate to it a itroug Verticity, ioiomuch that it will nim- 
bly turn a Magnettcal Needle : but ifwith a dril of  I ron 
or Steel you bore a piece of Brafs or Iron till you heat 
it well, it will acquire fo firong a Ma % netifm thereby, 
that it will not only turn an equilibrate Needle, but vi- 
gocoofly attrae, and lift up a fmall Needle: and I have 
obferved the imall filings and Ihavin B S which fall out of 
the Drill-hole, to  fiick to  the point o the Drill, as if it  
had been to a Ma net ir felf j which hews,that the Ma - 
netical Atoms di more eafily by far enter inro thc Drfi~ R 
or  Wimble, when the parts thereofwere heat and fet in 
Motion, than before. ' 

Which itill fecms to make out, That the Magnetical 
Atoms rather enter into, than proceed from thofe Bo- 
dies we call Magnetical, as the reachin ? foul of  the re- 
nownedDts.Cartc~ hath happily fuppo ed. 
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iutlumerable, alfo the h'yader, the SaBn Ndulofi,drc. 

C H A P .  1V. were cver made for theulk of Us and our ~ a r r h ,  fincc 

Tbdt World a d s  not mdde Trimdrjb, 
no* Soleh f~ the uje Of Man, nor in 
/ ~ 6 / e r v i t n ~  unto Him and his Facult jer. 

i 
I be k e n  at all ; and if it wore annihilated, would llcver 

be nlifs'd, being fo fmall and inconfiderable a portiou of 
the Creation : Nay, our Modern Philofophers have 
found, That not onely the Earth, hut the whole Orbif 
M a p t ,  (which is the Earth's Annual Circle it deicribes 
about the sun) is but a Point, in regard o f  the immenfe 
&fiance of the Fixed Stars. Nay, the Noble and Ela- , ' 

ifical soul of  Der-Carter, that has Rretch'd it felf yet a 
Y z  pin 
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Houp, near London, and found it to  amount t o  n o  Iefr 
that] r L gn I g', and afterwards; An#. Dom. I 622.  Mr. 
Gunter, at the famc place, obferved it to be dimininled 
t o  onely 6gr.and I 3'. And Gildebrasd, Ann. Dem. I 634. 
in the fime place found it tocome yet lower, and not to 
exceed qgr. 6 min. So that in procek of  time it is very 
probable it w~ll  come to an exa& Maridio~lality , and, 
perchance .veer as much on the other fidc o f  the Meri- 
dian Line (viz)  Weitwards, as it hath done ofthis. 

D o a o r  Croette, my Worthy and moR 111genious 
Friend, writes me word, that in yune laR, 1661. the 
Magnetic21 Variation at n on don, was fourld robe by the 
bcRObfervation 45' jo" Weitwards : 10 that it feems 
it  has P ~ R  the Meridian already. And of  this myfiery of 
tho Varintion of the Variation, Crandamicu~ himfelfwas 
not ignorant; but becaufe it woold fpoyl his g lor iou~  
Invention, he therefore unhandfomly a ~ l d  unmrthily 
af~erfes  our Ersg/$O~ ,Obfervations , with Ignorance, 
Error, and Incertitude, rap. 4.p~1g.73. 

Whereas the Obfervators ~~ominated,  were 'of that 
Knowledge and Perfpicacity in the Mathematicks, that 
I am fire tis a Credit t o  Grandamicr~s to be inferiour to 
any o f  them. .But we fl~all now tell him, That  t ~ o t o t ~ e l y  
the E y l @ ,  but his own Countrey-men have found out 
this truth. So that the likedecreafe o f  the Needle's Va- 
riation has been obiervcd at P a r i ~  by Mer/cnnrvr, and at 
Aix b GnJendur : So then. this Angle of Variatio~i being P quite allible, and alwayesvariable,his other two Angles 
will prove nothin at all for they are the fame in the 
fame Latitude or  F arallel round aboutthe Earth. 

2. But granting him liis three Data: I fay, ill the op- 
pofite point o f  the Globe (that is Antipoder to  <ourrd all 
thefe three Angles are the famc. 
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If you reply, and fay,That though the Angles ofVa- 

riationand lncl inat io~~ be the tame, yet they will be 
pointed out by the oppofite psints of the Dircetory and 
Incliuatory Xeedles. To which we Counter-reply, That 
the Same point of  thc Needle that p i n t e d  at the North- 
pole bcre, w~ll therc point at the Sonth-pole ; thcrsforc 
he call Itave no evidence of the Needle of  Variatictl, as 
is ms~~i fc t t  by carrying the Needle from the one Pole of  
the l e r rc l ln  to the other. 

And ior the lncli~latory Needle, we fee what atick- 
lifh thing it is to  make exaLtly, and though it bepoized 
by a good Artificer, yet will it mifr one or more De- 
grees 111 hitting the true point of  Inc l i~mt io~~,  wllicb 
would be ;1 confiderablc Error, to a  and-Traveller at: 
leait. 

3. For  the Profit and Utility of  this Invention, 'tis 
none at all : for to a Traveller that bils in one and the 
fame Parallel (which he may d o  rna~ly a thoufavd miles) 
the Angles of  Inclination and Elevatiotl will remain the 
fame w ~ t h  thoie at the Port from whence he fet Sail 5 
and though the Angle of Variatio~l did alter ( as he 
would haveit) yet my bldrril~er cau tell nothing at all 
thereby,but onely thus,That he IS not at Koncn; but how 
far heis gone from it, either EaR or \Veil, he knowes 
not at all ; u~llefi he foreknew the Angles o f  Variation 
in every Loll itudc, wh~ch is yet unknown: and if they 
were all now fnowt1, yet wereit of little or no ufe o r  be- 
nefit, becaufe in procefi of time the Variation it felfva* 
ries, as we have pre-obferved. 
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Nd new we come to his Second great invention, 
A w i t h  which he t h w ~ k k s  againfi the Eoplrnicnnt, and 
that i s  his great Magnetical Experiment to avouch the 
Earth's Immobab>y, 

To this E?ji&riment therefore drawn from the per. 
pcndicuhr pofition o f  the Magnet, we anfwer, That the 
reafon why the Terrella does wheel about, and dire& 
certain parts of its Aquator, t o  certain and determinate 
points o f  the Horizon, is, Becaufe it ig overpowcr'd by 
the Magnetical Eflluxions of the Barth i which, as a 
greater Magnet, does v~olently reduce ~t to that S~tuati- 
on, which probably is the fame that thoie W uatorial 
parts had in t h e ~ r  Mineral Beds : And therelore this 

reac Argument againR the Dinetical Motion o f  the 
%artll, is n o  Argument at all, unlefi that he could prove 
t o  us that the Terrella could play this trickiit were remo- 
vsd out of  the fphzre o f  the Earth's Magnetifme, which 
is beyond his Philofophy ever to  demonhate. 

9. Again, If this Motiot~ o f  the Magnet did proceed 
h froman Iatriufecal Tendency that it has of its own, t o  

bring all its parts to  their right and determinate points, 
there to  remain in a perfed3 Stab~liry, then would thofe 
arts confiantly affeb this (and no other) S~tuatiou, 

lowfoevcr theLoadfione was pofited (provided it be at 
, ' Liberty to  moveit felf t o  its defired pofirion.) But this 

is falfe ; For, in ~randamicur his Experiment, if you in- 
vert the Poles of the Ma net, and fet the North-Polein 
the Zenith, and the Sou$ in the Nadir, you (ban Tee the 
Stone to Coanterchange its Situation, and thofe xqua- 

tor~al  

Granda'micus Confitcd. 
torial arts of the Magnet, which -before refPe&ed the 
EaR, B, all now wheel abour, and fix thernfelves in the 
Well ; and the Northern parts turu to the South : which 
flicws, Thatthe Stone does not Tack about from an in- 
trinfccd principle and formofirs own, but is turned by 
the extri~liecal EWuxions of the whole Earth or rather 
by the Rream of thofe Magnetical Atoms,that Rrike not 
onely throu h the Axis of the.Earth, but alfo through B the Body o every petty LoadRone,accordin ly as they 
are beR rcceivcd by the Grain or Bair of the Eid stone. 

And now I am engaged in this Magtietick Difcoprfe, 
I rnuR tell you that I thinkour farnous Ci/Arrt has draw11 
a more prevalent Argument from this Ma ~letical Philo- 
fophy, toprove the Earth's Motion by, t 7 ]a11 ~rat~dernf. 
cul has done to dekroy it ; for fince it is dcmonfiratcd 
of late, that all the whole Earth is nothing but a great 
and Globular LoadRone, and that all the Circles of  the 
Armillary Sphzre, are really, truly,aiid naturally inho- 
rent in the Earth, by virtue of tlic tranfcurrent Atoms, 
How can we conclude otherwife but with Gillert? 
b~pe$'rrum turn dc,faEts movcrr drdbitabit, quum ci ornnia od 
moturn plni~i requifittn, dcht nntura ; i, e. fiRuram rotundam, 
grnt/u/am in medio ~fu ido  poFtiotrrnr, (3 ornner tetmirros urotoi 
'~irtulnri it,/bvierrter,poiv~ nrrnp2, aqrmtorern, meridianor g 
polarrr tirrulos, parnlltla~ ? 

LaRly,As for hisUnivcri.ll Aleridian,it is likewife de- 
duced from his A~~ti.Coprr~~c~rrr Exp:riment of thc 
Loadftonc fwimniing i l l  a Boar, with its Poles vertic.~lly 
cre&c.t! : For (Liuth h?,) S~ncc the Srol~e bci~ig Horizon- 
tally.placc.tl, does not thew rhc true Mvridian, but with 
an Anglc of  Variat io~~,  in molt, ifnot in  all plnccs of the 
Earth, if you fcc i t  with its AXIS pcrpeudiculnr as bcf;)rc, 
it will (aftcrfurnc undulations to  and fro) rcR quictly, 

Z with 
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with certain parts facin the Meridian ; which lpoints 

I f  mbR be exa&tly marke , and through them a Circle 
drawn round about the Stone j by h;lp of which, you 
may itrike a true Meridian-Line, wheu and where you 
pleafe. - Now, though we grant this Experiment to be true, 
and,probably,to hold goodin all Loogitudes and Lati- 
tudes; yet he that hall perpend,how many ticklilh Curi- 
olities,and n i ~ c  Circumitanccs there are to perform this 
Experiment exa&ly, will fitld the Invention only plea- 
fing in the Theory, but not in the PradBce: For, I. It is 
very difficult to place the Terrclln in an exa& perpendi- 
cular ; 2. When 'tis.fo5 'tisas difficult to keep it invaris 
ble under the fame Zenith; 3.. MoR difficult to draw an 
era& ~eridlan-Line from it: Not to metltion how hard 
a thing it is ; firR, to find the two Polary points i n  a 
Globe-Loadftone i alfo to keep the Boat ia a Fluaua. 
tjon, parallel to the Horizon. . 

Subterraneous Experiments : 

O B S E R V A T I O N S  
About 

C O L B - M I N E S *  

B Y  

HENRY P O W E G  M*- Dr. 



A The Cole-pit, 
B The Vent-pit. 
C.C ThqSqw, thar drains all the heads from water. 
DDD,Qc. Thc Vent-hcrd,uot above two yards broad. 
E E E E The Lateral Heads, which are not above two 

yards broad. 
F F F The prick'f lines, the Thurl.veut; that is ,  a 

Vent d & t ~ t h & ~ h  thalateral heads. 
G G G G Is Walls or Pillars o f  the whole Cole-Bed 

-ining(whieh with us is not above two foot thick) 
to hinder the roof of the pit for falling. 

The Roof  and Seat is the Top and Bottom of tile 
Works, whereill they et Coles, which is about two 
foot or inore c ~ ~ a o t  &ad. h m  h e  other. 



Experiment I. 

A T the top of the Cole-pit we 
took the Weather-Glafs A B, 

wbofe hank  E B was about 2 +foot 
long, of a f111aIl bore, and the Head 
A E 2 : inches iu Diameter i and 
heating the Head thereof, and im* 
merging it prefelltly in the CIals ful 
of water B j the water,zfter a cornL 
petent time, rofe up to the point C; 
where we let it Rand for a while, tilt 
welaw that the External and Inter- 
nal Ayr were come to the fame 
Tern er and Eldt~city. 

T E en carryin the Weather- 
Clrfr(fo preparedTiina Scoop d o w r  
to the bottom ofthecolc-pit(which 
was not above 3g.yards deep) there 
thewater in the Weather-Glni's did 
rife up to the point D, v;<. very 
near 3. Illclles higher than its for-. 
mer Staudard C, 



H e  fixth day o f  November, 1662, we re eated the 
T f a m e  Experiment, as before, in a pit 0!68. yards 
deep, and there we found, that at the bottom of  the laid 
it the water in the Weather-Glare, d ~ d  rife very near 

four inches higher than the point C:  v+ one inch 
higher than the point D to F. Now we obferv'd, 
that in carrying down o f  the faid Glafs ill a Scoop 
from the top to the middle of the Pit, there the water 
did not rife CO mac11 as it dld from the middle to the 
bottom, by half an inch j f o  that i t  feems the rifi of the 
water was not proporrio~~al to  theGlaffe's defcel~t in the 
Pit. 

E took a very g o o d ~ r m l d  Loadftotle, of an Oval Wfi ure (whofe poles lay in the ldii Diameter) 
and at !ie top of the Coal-pit we loadcf the North- 
pole of it with the reateft weight it was able to carry, e even to a Scruple; t len t a k i ~ ~ g  t11eStot1e dowll to the 
bottomofthe pit, and hanging OII the fi~rne weigllt a- 
gain, we could perceive no difference iu  the power of  
the Stone at the one place from the other ; for it would 
neither lift more nor lefi there, than above : thou h to 
try this Experiment precifely, and to milmte weigRn, is 
very ticklifh ; for the fame Stolle in any place will folne. 
times lifr a little more,and fornetimes a little Ms. 

Experiment 

E took a thread of 68. yards long (which is as W lollg as the deepelt pit is with us) and hltening? 
Brafs lump of  an exa& pound weight to it, we counter- 
poiz'd both it and the thread with a weight in the other 
scale ; then fafining the o t h e ~  end of the thread to one 
ofthe Scales, r e  let down the endcnt weight near t o  
the bottom, and there we f o u n s  it to weigh li % hter by 
an ounce at leait than it did at the top ofthc fai pit. 

We had tryed this with a Bladder full ofwater, and 
other f~~bftances alfo, but that o ~ i r  thread by often un- 
twining broke it felf. i 

experiment 5. 

T He Collyers tell us, That if a PiRol be h o t  off in a 
head remote from the eye of  a pit, it will give but 

alittle repott,or rather II fudden thump, l ~ k e  a Gull h o t  
offat a great diitance ; but if i t  be difcharg'd at the eye 
ofthe pit in the bottomlit will make a greater noire thali 
if h o t  offabore-ground. But there Experiments are of  
a dangerot~s trial In our pits, and the Collyers dare not 
attempt them by reafon of  the crazinefs o f  the roof o f  
their works,wh~ch often falls III of its own accord wrth- 
out any Concufion at all. 

Every Cole.pit hath its Vent-pit digg'd down -at P 

comDeteot dilta~lcc from it, as ro.or 80. paces one from 
another. 
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T h e  dig a Vault under.ground from one pit to  an. 

other which they call the Vent-pir l t l ~ t  the Ayr 
have a F ree paflage from t k  one ptt to  the otheri fo 
both pits with that Subterraneous intercourfe, o r  V P U I ~ ,  

do exa&ly rcprcfent a S phon invcn'd. Now the Ayr 
always has a Motion. an 'l runs in a ftream from one pit 
t o  the other ; foe if the Ayr lhould have n o  Motion (or 
Vent, as they call it ) but ReRagnate, then they could 
not work in the   its. 

I t  is not requ&tu that the Vent.pit fl~ould be as deep 
as the Cole.pit. 
NOW the Vent, o r  Current, of Subrcrraneous Ayr is 

fometimes one way, aud iometimes another ; fometimes 
from the vent-pit to the Cok-pit, and iometimes con- 
trariwife (as the Winds (above ground) d o  alter;) 2nd 
all0 weaker and Rronger at iometimes than at others : 
and ion~etimes the Vent plays CO weakly, that they call. 
riot work for want of  Ventilation. 

Here are three forts of Damps, o r  rather three de- 
T s r e c s  of the fimc D m p i  

T h c  Common. 

The  Fiery. 

T h e  Common Damp is that Subterranmur Steam, or  
Exhalation, which comirlg oat of  the Earth, reRagnates 
in the heads and undergroundy-cavities , and hinders 
their Candles for burning, ib that they cannot work. 

1, l f  they incline their Candle downwards, towards 
their feat, it it obfcrv'd, it will abide in the longer, and 
not fweal away, and Rifle jr felf with too much tallow,as 
it would d o  above-ground. 

7 .  Though this Damp be fo great, as it extinguiihes 
the Candle,yet they can abide in it withoutSuffocation. 
Alfo the heavy vapour will reaagnatc there, and is not 
ablc t o  rife. 

3. This Damp is fometimes generated by the Efflu- 
viums and Perlpirations that come out of their own Bo- 
dies that work, if they fweat much ; and if the Candle be 
within thc fphare ofthoik ~ u v i u m s ,  k will extill u i h  
it as the formen as the 61tfers  obferve that pafi f rom 
onehead to another that is working in atlother head. 

This Damp is iometimes o n  the one f de of  the heads 
and not on theothcr ; and for the moit part it runs all 
alon the roof, to that a Candle will burn, if fct upon 
the cat: but if you lift it up into the fuperincumbent P 

A a  z Region 
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Region of Dampvrpours, it will. be immediately ex. 
rinpuifl~'d. 

NOW bcfidss the playing of  the Vent, they fometimcr 
are neccffitated to keep confkant fires under-grouhd, to 
purific and ventilate the Ayr; Sametimes the running of 
the Scoops (when rl~e begin to work) will fee it into 
Motion : Sometimes, i f the Damp draw towards thceye 
of the pit,then rl~ey fit it in toMotio~~ by tllrowi~~g dowu 
of  Cole-racks. 

Of the S~focating Damp. 

He SuRocatiug or Choking Damp is amore penlicls 
Tous Exhalation, or  elfe a hlghcr d e ~ r e c  of rlle for- 
mer j into which uo man is aMe to ellter, but prefe~~tly 
he is Rifled and dyes. And it  is dferved,  that the Bodies 
of  thofe (which are fo flain) d o  hel l ,  and are puffed ap  
exceedingly,as if oyfon'd. This Damp is feldorn here 
in our pits; buti!it be, then thefirR pcrfol~ that is let 
down into ir,is preently kill'd : fo that afterwards they 
try, by lerting dowu dogs, wliko i t  is removed, and fit to 
enter into ; and mokpar t  by letting down of  lighted 
Candles, which wdl be exringuilh'd by the Damp in the 
b o t t o ~ ~  of the pit, if my Damp be reltagnant there. 

of the Fiery Damp. 
H e  Fiery Dzmp is of all others the moltdangerous, 

Tbur is never fee" in oar pits, tl~ou~l~,iillia pits at reed+ 
whicli is 11ot above I 2. miles off, as slfo III the Lancabur 
pirs,and NemCOJIt pits,I have heard lnucll o f i t  

Slrbterralr;ious Expcrimts. 1 

I t  is a Vapour, or Exhalation, which comes out of the 
Mineral, or out of the cl$: in the Mineral, and it fome- 
tilnes comes out Fired, and fo~netimes io the form of a 
Smoke, which afterwards firesof its own accord, and 
thel, forces its way with that vellemellce and aaivity, 
that it drives all away before it, and kilc without mercy ; 
jllfomucll that I llavc heard, that not mally years ago, 
threemrn in hremcaJflo-pits were .. fo fl~attered with it, 
that their very li~nbs were lever'd. 

This Fier Meteor is obferv'd to run all alona the roof 
of the pit, % tbar if the Collycn 11ave the fortune to Ccc 
it iguing out,tllere is 110 way to fccure themfelves, but 
to  lye flat along to the feat of the pit, and fo d o  fome- 
times elcape fogreat a danger. So~lletimrs ir has taken 
its way up at the pit-eye, or haft, with fuch vehemency, 
that it has thrown the Turn  quite away from the mouth 
of the pit,whicll is a Cylillder ofwood of a great weight, 
alld has burnt and findg'd the Ropr, as black as Light- 
*ling does Trees. 

This is that Meteor, certainly, that Paracelfir calls the 
Corufcation of Metals, which, he fayes, is a figu of Me- 
tals in that $ace ; and,. doubtlefs, is it that occafions 
EartIlcluakes, whenfoever it happens in any quantity, 



The  Conclufion. 

To the ge?zer*ous V I R T u o S I , 
and Lovers ofExperiment01 Phi-- 

Ertainly this World was made not onely to 
be Inhab~tad , but Studied and Contem- 
plated by Man ; and, How few are there in 
the World that perform this homage due to 
their Creator Z Who, though he Hat11 d ~ l .  

claimed all.Brutal, yet f i l l!  accepts of  a Rational Sacri- 
fice ; 'tis ?Tribute we ought to pay him for bcingmen, 
for it is Reafon that ts~!$ec~ate_s our Natures, and 
makes us little lower than the Angels : Without the 
right management of  this Faculty, we do not fo mud1 
in our kind as BeaRs d o  in theirs, who jufily obey the 
prefcri t of  their Natures, and live up to the height of 
ohat io&n&that Providence hathgiven t h m .  Bur,alas, 

HOW 



I 8% l l e  Conclujion. 
How many Souls are there, that never come t o a &  be- 
yond that of the gazing-Monarch's? Ht,manumpaucir oi. 
vit~enur, Thcre is a world of People illdeed, and b i t  
a few Men ill i t  i mankind is but prelerv'd ill 3 few Itldi. 
viduals i the greatefi part o f  Humn~~ity is loR in Earth, 
and their Souls i o  fixed in that groffcr moity of  them. 
felves (their ponies) that tlothingcat~ voldtilize them, 
and fet their R c a f o ~ ~ s  a t  Liberty. 1 . 1 1 ~  t~u~ncrous Rab- 
ble tf~at teem to have the Si, natures ofhiall i l l  their fa- 
err,  arc Rrutes i t ~  their under?Iandisg. and !lire l1othitlg 
of tllc ~ ~ o b l e r  part  that Iliould dcnominatc t l ~ i r  El. 
fcnccs ; '[is by the favour of  a Meraphar WC call them 
Men, for at thc beR they i r e  but DCI-Carter's A~tomnm, 
or Ar$ot le>  ~ ly f ipm 2rafadrnr C w i c ,  but t11e movi~lg 
frames, and zan~cs o f  meu, 2nd have nothi~lg but tlicir 
outfides to juRifie their titles 10 Rationality. 

P u p  and Bslootrr luay clairn a Tradu&ioi~ from Adam 
as well as thefe, and have as great a flure o f  Reaion to 
jufiifie their Parentage. 

But it is rlot this nurucrous piece o f  Monfirofity (the 
Multitude onely) that are enemies to  themfelves and 
Learnil~g; there is a cam any o f  iner1 amongfi the Phi- P ' 
lofophers themfelves, a ort o f  Notional heads, whofe 
ignornnce(tkough varnifll'd over with 3 little fquablin 

I . SophiRry)is as great atid invincible as the former. T h e k  
are they thatdaily Ruff our Libraries with their Philo- 
fophical Romances, and glut the ~ r e f i  with their Cant- 
ing Loquacities. For, infiead o f  folid and Exparimen- 
tal Philofophy,it has been held nccomplifl~ment enolrgk 
to graduate a Studenr, if he could but Riffly wrangleorlt 
a vaatious diipote of tome odd Peripatetick ualities, 
or thclike ; which (if tranflated into E1~I@)  $gtlificd 
nomorc than a Heat 'twixt two OyRer-wives iti BiIImgr- 

gate : 
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ptr : Nay, thefe crimes have not oncly Rain'd the Com- 
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man, but there are fpots alfo to  be ieen even in the Pur- 
ple Gowns of  Learning. For  it hath been a great fault, 
and, ~ndeed, a folemn 4 lece of Folly, even a r n o l ~ ~ f t  the 
profeffors and nobler ort o f  Phllolophers, That when 
they have arrlved roa competent height in any Art o r  
Science, if ally drficulty d o  ariie that their Art cannot 
prefentlg reach unto, they inltantly prollounce it a thin 
impofible to  be done 5 which inconliderable and ra k 
ce~liure and foreitallment of  their endevours, docsnoc 

further Enqu~ries, but alfo hangs, 
as a Scar-crow to affright them 

d~fficulty. Hence it I S ,  that 
branded at t h ~ s  day withfome -- 

fuch ignominious Impoflibility. 
Thuscarne they to upbraid Chylniftry with the Alta- 

he&, and philofophers-Stone ; Geography, with Longi- 
tudes ; Geomct ,with the Quadrature of a Circle ; Ste- 
reometry. with t e Dupl~catio~l of the Cube ; Trigono- 'K 
metry, with the TriPLtioll of a11 Angle ; Algebra, with 
the Wquation of  three difcontinued Numbers ; Mecha- 
nicks,with a Perpetual Motion; and our own Profefion, 
with the incurability of  Cancers and e a r t a n s ,  Nay,the 
Spring and Ncpetides in  Natt~ral Ph~lofophy, the Dp- 
&inc o f  Comets in Afironomy, the Tcrra Incognita 
in Geography, the Heart's Motion in Anatomy,the For- 
ming of  Conick SeCtions in Dioptricks, the Various 
Variation in hlaglletical ~hiloiophy, are accounted as 
i ~ ~ f u ~ e r a b l e  difficulties as the former , whole Caufes 
(they fay ) defie all Humane Induitry ever to diicover 
them. - 

But belides this I~ltefiitle war,and civildifintioll that 
is 'twixt menof the fame denomination and principles, 

R b  there 
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there is one more general l m  ediment, which is an A ~ .  
thentick difcouragemellt t o t  g e promotion o f  the ~~t~ 
and Scie~lces, and that is, The  Univerlal Exclamation of 
the World's decay and approximation to its period;Thae 
both the great and little World have long fi~ice pafiad 
the Meridian, and, That the Faculties of  the orie doe 
fade and decay, as well as the Pabricks arid Materials of 
the other; which though it be a Coliceit that hath pofi 
fel;'d all ages pa4as ~learly as ours, yet t h e  Clamaur was 
never fo high as i r  is now : Sotnething, therefore, I mall 
here offer, that will abate and qualifie the rigour of this 
Conception. 

l An ETq, toprope the Wo~Id's Duration , 
1 
t 

from the j lum motion of the Sun's ApoH 
i gzum, or the Edrth's Aphelion. 

F IrR, We take for granted, from the Scripture.Ac- 
count, that the World is about ~ o o o ,  years old, 

Secondly, We take it for granted, that the Sun's Apt. 
p u r n  was at the Creation fet in the firit point of  Arrt~; 
for  which you w~ll  anon k e  prevalent rerions. 

Thirdly, From Aitloiiomical Obkrvatioo 'tis now 
found, that theSunls Rpegeum is about the iixth degree 
of Cancer. 

Fourthly, By intervals of  Obfervatioll it is likewife 
found; That the Motion ofthe Sun'.< Apo~eum, in zoo. 
gears, is I x r .  42' 3 3", which by regocalct~lation will 
point out the time ofthe World's Nativity to  be about 
rooo. years ago, which very handfomely draws nigh t o  

the 

the scripture- Account, a$ the famous L a n p e n t u u ~  has 
ingenioufly obferved. 
C s o w  in alllikebhood, he that made this great Auto- 
roaron of the world, willnot defiroy it, till the flowrfi 
Motioll thereiu has made onc Revolution. 

For would it not even in n common Watcllmaket 
(that has made a curious Watch for fome Gentlemall o r  
other, to  fllcw him the rarity o t  his Art be great indic 2 crstioa, and n rnolt imprudent a&, an argue alfo a dif- 
like of hisown work, to pluck the faid Watch in pieces 
before every wheel thereill had made one revolution at 
leaR ) Now t b  Apoxaum (ifit  move equally, as it hath 
hitherto done) will liar perfe& one Revolutio~l under 
, coo .  years, whereof there is but onc @adrant yet 
jpent, and I 7000. years are yet to comc. 

Bemcs,What renfon is there that God fllould ref e a  
the one ~ e m i ( ~ b a r e  of the Earth, more than the ober?  
so., take the Sulis Apopum now as it is, and the North 
~ ~ ~ i f ~ l l ~ r e  of the Earth hatheight days more of  the 
Sull*s company than the South Hemilphare hath (as is 
plsill to  every one's Oblervatiol~) for it is eight dayes 
n o r e  from the Vernal to the A i ~ t u ~ ~ ~ o a l  Equinox, then 
it is from the Autumnal to the Vernal again i whicll in- 
equality will be repaid to o u r & ~ . c i i ~ ~  one Rcvolutioll 

h e  sunss ApoLcrpurn : for 5000. years hence, both H* 
Inifpllph.re~ will equally enjoy the Sun's ilbmi~latill J p(? 
fellse j alld 5 0 ~ 0 ,  years after that, the Soutberll Heml- 
f h z r e  willllavc tllccight fupernumerary dayes tranf- 
Perid to  them j and tllcn at the period of  the laR 5000- 
years, both Hemilphzres will be eguiJbrated agaill: 
Tllercforc,in all ren(b11,thole Southern Inhabitmts may 
expcft,,and we n ~ u R  qrmt  one ~evolut io.  of  the Slln S 

q o g . ~ m ,  at Iraft,(which is 1 I~oo .years )~e t  to Co..e, to 
B b 2  bal- 



J 
balbnca our felicities in this world i a d  who knorsbut 
it may be continued many more Revolutions > 

Thus much for the Marrodo/m: Now what decq 
there is in the Ilficrocofm , we muR be both Parties and 
J u d g e ~ ~ ~ r r d  how far our Modern Wits have outdone the 
Ancient Sages, the parallel 'twixt the few Inventions o f  
theone, and tile rare Oifeoveries of the other,will eafiIy 
determi~~e.  Btlt the Learned Har{meII's Apology fllrll be 
!nine at prefent, for not treating any fitrther ofthisSub- 
~ e d t  j he having long fillcc erform'd that Task, to the 
co~lvidion of~'rcjudice i t  

Befides this Cathollck one, there are other R c ~ n o r a ' ~  
yet in the way, that have ~ U P I I  accerory hitltfrances*to 
the advallcelnent o f  Lear~ling, end tlmt is, A cf~ffideglc~ 
and defpemtion of  tnoR men(nay eve11 oftllofi of more 
difcerning faculties ) of evcr reacbiilg to ally enlillellr 
h v c s t i o ~ j  and an inketerate conceit they are poffefsQ 
with o f  the old Maxim, That Nil Mm,  pd .o,,prih, 
digurn: by which defpotldency of  mild, [hey have 110t 
onely Rifled the bloKomi~lg of  the Tree of Knowledge 
in therufelves, but alfo have tlipp'd tilt very Buds and 
Sproutings of it in others, by blazirig about the old and 
uncomfortableAphorifill of our ~l ipocmte~,of  
obfcutity, the Life's brevity, the S n ~ f e s  frllacity,alrd the 
Judgement's infirmity. 

 ad the winged SOLIIS of  our moder11 Hero's been 
lime-twig'd with h c h  ignoble conceptiolls as there, 
they had sever  flow^^ up to thafe rare inventio1ls with 
which they have To enrich'd our latter dryer we had 
wantcd the u k h l  Inventions of  G o ~ ~ r , R i ~ l t i s ~ , ~ a v i ~ a -  
tion, Paper, and Sugar i we had wallred Decimal and 
Symbolical Arithmetick, tlle Analytical Algebra, the 
Magnetical Phi lof~~Ly,~,  the Lo@irithms, t11e Hydrar- 

I z[aflcr,  ~ ~ ~ e ~ i m e ~ l t s , t h ~ g I o r i o u ~  W ~ d . ~ u n s ,  and \he Noble Inventiolls B o ~ l e ' ~  of Pncumatick Diopttick 

Engine. 
 ay, what firangers had we been at home,and within 

the ctrcle of our owl1 Ielves ? We had yet never known 
the hiefentc~-~ca\ and Thoracical La6irrs,theBlood'r Cir- 
cuIatio~~,tl~e ~ ~ n l ~ I i i d u B , r n d  other admirable Curioli- 
tics in this fabrick of our Selves. 

All incomparable lnvcnt io~~s d o  not only foli- 
cite, but,me.tllinks, lhould infla~ne our endevours to at- 
tempt Eve11 lmpafibilitius,nsd to make the world know 
There arc llot difficulties enoogh,i~l Philofoplly,for a vi- 
gorous and d i v e  Reafon : T i s  a Noble refolutio~l to 
beg111 there where all tlic world has cilded ; alld an He- 
r o i ~ k  attempt to lalve tllofe difficolries (wllich former 
philofopl~rrr acc011ntcd im d oflbilitie~ ) tl~oug,h but in an 
Ingenious Hypothrh : AII ,certainly, there is n o  Ttuth 
fo abfirufc, nor Fo far elevated out of our reach, but 
mall's wit may raife Engines to Scale and Conquer it : 
Though Dtmocr i tu~  11is pit be never fo deep, yet by a 
long sorira of Obfervations, and chain of Deduetiolls, 
we may at lrR fathom it, and catch hold of Trnth that 
bath PO long fitt forlorn at bo t to~n  thereof. 

But are Reaches that are beyond all thofe of the 
Staeyritrlr Retinue , the Soluriol~s of all thofe former 
Difficultiesnre referved for you (moR Noble  Souls, 
the true Lovers of Free, and Eiperi~nental Philofophy) 
to gratitie PoRcrity withall. 

You are the enlarged and BlaRical souls of the world, 
who, rernovin all former rilbbih, and prejndcial r d -  
fiances, do ma e way for the Springy ItltelleCt to flye E 
our into its defired Expanf on. Wheu I ferioufly con- 
ts~nplatc thc frsedomof your Spirits, the excellency your of  
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your Principles, the vait reach o f  your Defigns, to  un- 
riddle all Nature ; me-thinks, you hnve done more 
than men already,and may be well placed in a rank Spe. 
cifically different from the reR o f  groveling Humanity. 

And this is the Age wherein all meus Souls are in a 
kind o f  fermentation, and the fp~rit  of  Wifdom and 
Learning begins to  mount and free it felf from thore 
droffie and terrene Im ediments wherewith ithath been 
fo long cloggld, and p rom the inlipid hlegm and Ca- 
put Mortuun of ulelefi Notions, in whicp it has endured 
fo violent and long a fixatio~~. 

This is the Age wherein (me-thinks)Philofophy comes 
i n  with a Spring-tide; and the Peri ateticks may as well 
ho e to  Rop the Current o f  the ~ i k ,  e r  (with Xtrxer) 
t o  f etrerthe Ocean, as hinder the overflowing of free 
Ph~lofophy : Me.thinks, I fee how all the old Rubbilh 
muR be thrown away, and the rottell Buildin~s be over. 
thrown, and carried away with CO owerful an Inutlda- 
tion. Thefe are the days that mu R lay a new Foundati. 
on  ofa  more ma nificent Philofo hy, never to  be over- 
thrown : that wil f Empirically an A' Senfibly canvafi the 
~hnnrrnsrra of  Nature, deducing the Caales of  things 
from fuch Originals in Nature, as we obferve are pro- 
ducible by Art, and the infallible demonfiration of Me- 
chanicks : and certainly,this is the way, and n o  other, 
to  build,a true and permanent Philofophy : For  Art, 
beiti the Imitatio~l of Nature (or, Nature at Secor~d. 
Ha11 3 ) it is but a fenfibleexprefion o f  Effe&s,depen. 
dent on rhe fame ( though more remote Caufes; ) and 
therefore the worl;s o f  the one,  mufi prove the mofk 
reafonable difcoveries of  the other. And to fpeak yet 
more clofe to the point, I think it is no Rhetorication t o  
fay, That all things are Art~ficial i for Nature it felf is 

nothing 

nothing elfe but the Art of c o b  Then , certainly. 
fid the various turnings, and myfterious procefs ofthis 
d i v i c  Art, ;U the management ofthis great Machine of 
the World, mufi needs be the proper Office of  onely 
the ~ ~ ~ ~ ~ i ~ e n t a \  and ~ e c h a n i c a l  Philofopher the 

Dogmatifis and Notional Speculators, that onely 
gaz'd at the vifible e@e& and laft Relultances of  things. 
vnderfiood no more of Nature, than a rude Countrey- 
fellow docl of the 1ntc:rnal Fabrick of  a Watch, that 
onsly fees the index and Horary Circle,'and perchance 
hears [hc Clock AlarumRrike in it : But he that will 
g, fatisfa&ory Account of thole Pbnnom8na,muft be 
an brrificer indeed, and one well skill'd in the Wheel- 
work and Internal Contrivance of h c h  Anatomical 
Engines. 



Errata. 

I n  the Plehcc,rcad 9dricx, infirad ofBarl;ng'ulrt~ p, ~. l .~.O)i l i##t '~~.p.  I J . ~ . I ) .  gm,, 
p, ar.l.a6,Jra%e drswr. P. :7.1.17.Obf~lnc*t. 7.p.a¶.l. a7. lddc  fi1~1.1.28. rdde f i n d  
JI hdd bn. p. 31.1.14. r tqr .  p.47.I. y. M<'" %*W.  and 1.13. */.llrhinlr. 49,1.~7.~hiv,,.//. 
p. 51.1. E. 1ik.p. 68.1.1o.brrl.L 1.21. Jm.. p. i*.1.18.dclc (d*~r.) 1 1  29. drrhdirr#. 

I. 1 . r ~ .  drdfi. p.p.1.4 .  J o d  mdrrd .ndrr.lrJ~.P.7B.I.l*.rfrh.), p.81.1.17.Sm1't fir#,. 
[,I. 8mv'r rmqc, p.lr.l.23. dcI~('B*J.)P.91.1.6- *l. 1. I41.lb,l*r. p. 93. l. a.nrb% 

1. 30. r~rrirrlh.,. p 94.1.2. rbrir d ~ r .  p.99.1.13. ~ L I I  11.  bid. Ol/rru.lr. Ertmmrat I .  p, lo,, 

1. .&l'trr. l.~:.,ar~icl#r. p.1ea. l.k,l!#p#r~mtnt~ S U ~ ~ I  ~ e f i ~ i ~ ~ ~ .  1.~1. delc (which) p.10s.1 
j, &,fir r k r g r r m ~ p r #  fj~rrcof. p.loB. 1.ta.fiprpord~r.n~ W r r .  P. l la  1.13. .I1 WC. I. 2q. .,, 
4 f ie .  p 11 I ,  l.,, fich 4 li& T ~ t r .  p. 112.1.5. fa*. 1. ult. dtle (Ad, p.114.1.26. ihtev$ce, 
p.lrr. \:I. jnt~m~rmcj.I .a~.  JmpriJon. p.141.1.10. r ~ t w t . l . ~ ( ~ ~ I t .  d 4 r i n u ~  Ghn.lJ; p.lr,. 

&mg .ppd.  IaJ. 1.11.sitbMemnl.in &p. f.130.1. ult. t r ) r n m m r r l ~ v i ~ r , ~ .  I,=. 
I,r6.i.th#, P.s~I.!~~, C ~ c c i v , , l . ~ ~ . l f &  rb1l@th~.~-137al.lj.dtlc ( d ~ k  $1,) ml;ud, we, p. 868.1. rfrt. 


