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# The Preface to the Ingenious
REaDER.

Ioptrical Glaffes ( which are
now wronght up tothat beight
3 and curiofity we fee ) are but a Mo-
@ dern Invention : Antiguity gives us
g notthe leaft bint thereof, neither do
their Records furnifb ws with any
thing that does Antedate our late
difcoveries of the Telefcope, or
Microfcope. The want of which

. a3 incom-




The Preface.

incomparable Artifice made them not
onelyerre intheir fond Celefial Hy-
Potbefis, and Cryfalline wheel-work
of the Heavens above ws, bur alfoin
their nearer Obfervations of the mi-
nute Bodies and finalleft fort of Crea-
tures about s, which have been by
them but fleightly and perfuntori-
by deferibed, s being the difrepard.
ed pieces and buflement of the Cre-
ation 5 when (alas!) thofe fons of
Senfe were not able to fee how cu-
riowfly the minnteft things of the
world are wrought , and with whar
eminent fignatures of Divine Provi-
dence they were inrich'd and embel.

lfid,

| The Preface. |
lip d, without enr Dioptrical afsi-

§ flonce. Neitber do I think that the
" " Aged world ftands now in need of
§ Spedtacles, more than it did in its

1 primitive Strength and Lﬂl[{re : for

3 howfoever though the faculties of the

* [oul of our Primitive father Adam
 might bemore quick & per(picacions
§ in Apprebenfion, than thofe of onr
i lapfed [elves; yet certainly the Con-
A Bitution of Adam's Organs was not
& “ders from onrs , nor different from

thofe of his Fallen Self, (o that he

could never difcern thofe diftant, or

N minwe objects by NaturalVifion, as

we do by the Artificial advantages gf
the




The Preface.

the T elefcope and Microfcope.
So that certainly the [econdary Pla-
nets of Sacurn and Jupicer and
bis Anfulary appearances, the Ma-
culee Solis, and Lunations of the
inferionr Planets, were as obfeure
to him a5 unkpown to bis Pofterity;
onely what bemight ingenionfly ghefs
at by the Analogie of things in Na-

ture, and-fome other advantageons
Circumftances. '

And asthoferemore objects werebe-
Jyondthereach of bis natural Opticks,
fo donbrlefs the Minute Aroms and
Particles of matter, were as unkpown

10 himyas they a Sfor -
7,5 110€) are yet unfeen by ws: for i

cer-

¥
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The Preface.
certainly both bis and our Eyes were

framed by providence in Analogie to

the reft of our [enfes, ftﬂd as mz:gbt
beft manage this particular Engine
we call the Body,and beft agree with
the place of onr babitation (the earth
and elements we were to converfe

- with ) and not to be critical f]?eé?a—
* tors, firveyors,and adequate judges
. of the immenfe Dniverfe : and there-
i fore it bathoften feem d to me beyond
- anordinary probability,and [omthing

k]
X
§
£
3
3
v

v more than fancy ( how paradoxical

foever the conjecture may feem ) to
think_, that the leaft Bodies we are
able to fee with onr naked eyes, are

| b but



The Preface.

but middle proportionals as it were)
‘twixt the greateft and [malleft Bo-
dies in nature, which two Extremes
be equally beyond the reach of bu-
mane fenfation: For asonthe one fide
they are but narrow fonls , and not
worthythe name of Philofophersthat
think_ any Body cari be oo great
or 200 too vaft in its dimenfuons
[0 likewife , are they as inappre-
benfive , and of the [ame litter with
the former, that on the other fide
thing the particles of Matter may be
o0 littlesand that nature is fbinted at
an Atom, and muft have a non ul-

wra of her [ubdivifions.

Such

{
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The Preface.

Such,I am fure;our Modern En-

gine (the Microfcope)wil ocular-

lyevince and unlearn them their opi-
nions again : for berein youmay [ea
what a [ubtil divider of matter Na-
ture 38 hereinwe can [ee what the
illnftrions wits of the Atomical ond
Corpufcularian Philofophers durft
but imagine , even the very Aoms
and their reputed Indivifibles and
leaft realities of Matter, nay the cu-
rious Mechanifin and organical Con-
trivance of thofe Minute Animals,
with their diftin? partscolowr fignre

i and motion, whofe whole bulk were

{ to them almoft invifible : [0 that

b2 were



The Preface. ! The Preface.
were Ariftotle now alive, be might | of parts, variety of motions, diverfity
write a new Hiftory of Animals s for ofﬁgures,feveralif}' of functions with
the firft Tome of Zoography i thofe of the largeft fize: and that
Jull wanting, the Naturalifes hither- which angments the miracle, 8, that
to baving onely deferibed unto us the . 4l thefe in [0 narrow @ r001 neither
larger and more voluminous fort of ' interfere nor impede one another in
Animals, as Bulls, Bears, Tyoers, - their operations. W hotherefore with
&c. whillk they have regardlefly . the Learned™ Doctor admires not* o

Browy,.

Pofsd bythe Infectile Auromaca, R egiomontanus his F ly beyond el

(thofe Lz'vz"zzg—exig;zz'tz'e;r ) withonly - bis Eagle, and wonders not more at
a b{zre mention of their names. where-  the aperation of two fouls in thofemr-
asin thefe p rety Engines (by an In- ute bodies.than but one in the trunk,

comparable Sten ography of Pro- . of a Cedar? Ruder beads ftand ama-
vidence) are lodged al) t/ye};bej;feﬁj. éd at thofe prodigions and Coloﬁéap
ons of the largeft Animals; they bave pieces of Nature, a8 W hales, Ele-
she fame organs of body, mukiplicity . pbants,andDromedarz'es;bzzt inthefe

of ' nar=




| The Preface. ‘ The Preface.
narrow Enginesthere is more curions 1 of motion, and that motion may be
Mashematicks , and the Archite- % poth invifibly and wnintelligibly
cture of tbefe little Fabricks more flow, s well as [wift, and probably 8
neatly (et forth the wifdom of their 4 s unfeparable an attribute to Bo-
Maker. " dies, as well @s Extenfion is.
Now as Masser may be great or  ©  And indeed,if the very natnre of
 little, yer never fbrink by fubdivifon ~ fiuidity confift in the I nvefbéne motion
into nothings[oyis it not probableghas o the parts of that Body call d fiuid,
Motion olfs maybe indefiniselyfwifi a8 Des-Cartes happily [uppofed,
or flow and yet never come to 2 gui- , and M* Boyle hasmore bappily
efcency2and i confequentlytherecan - demonfirated , Why may we not be
e 10 f‘eﬂ in Naturegmorethan aVa. — bold botbto think and [ay,that there:
cutty in Master. The following Ob- s mo fich thing in the World as an:
fervations feem to make ont, thar the abfolute quiefcence ? for 1. thegreat--
Minute particles of moft (ifnot all)  eft part of the World(viz.the #tbe-

Bodles are confantly in fome kind 'y tial Medinm (wherein all the 'Star;
_ . | ‘  and




The Preface.

!éé The Preface.

- and Planets db fivim)is now confef§ d ‘* Magnetical Atoms continually play-

by all to be fluid, and fo,confequently,
i a Perpetual Motion. 2. All the
Jixed lights of Heaven are generally
concluded to be pure Fire,and [o con-
Jequently fluid alfo, and then (ubcon-
fequentially in motion alfo 5 not to

mention the dinetical Rotations of

their whole Bodies, which every one

18 [uppofed to have,az wel ws ourSun:

and as for the Opace and Planetary

Bodies of the Oniverfe, they are all
porous, and the etherial Matter i3
continnally fireaming through them,
their internal fire and heat confrantly
[ubliming Atoms out of them, rhe
Magne-

" ing abowt them : Not tomention alfo
\their dinetical Motions abont their

& own Axesyand circumrevolutions a-

* bout their central Suns : [othat,Is it
i not, L faymore than probable.that reft
and guiefcency is ameer Peripateti-
cal Notion,and that the [upreme Be-
ing (who 18 Aétivityit [elf) never

 made any thing inaélive or utterly
* devoid of Motion ¢

Hence wil unavoidable follow (ome
other Principles of tbe ever-to-be-ad-

 mired Des-Cartes :

1. That as Matter is made greater

i or lefs, by addition o [ubduéFion of

¢ parts,




The Preface.

parts, fois Motion made fwifse
flower by addition given Io/z‘b/;/’lkgf
ventybyother contignons Bodies more
[wiftly moving, orby fubducion of it
by Boazex gmp/z’er moved,

2. Astbepartsof Matter ca
transferd from aﬂeéoajl 1o aﬂotZef'e
and as long as they remain united ’
 wowld remain [6 for ever: 5 Mation
may be tranflated  from one Body o
anothers but whenitisnot transfer'd
# wonld remain inthat Body for eve.r?'

But thefe fublime Speculations T .
 enquired 5 and yet thefe be the things

* that governNature principally: How
. much therefore are we oblig'd tomo-

Jhall with more confidence trear of in
ansther place 5 the Speculation of
Motisn, and its Origin, being, as |

con-

The Preface.

* conceive, one of the obfcureft things

And therfore at prefent we [balReep

J within the compafs of the Micro-

{’ fcope, and look at nothing further

i than what we can difcover therein:

' The kpowledge of Man ( [aith the
Jearn'd Verulam ) bath bitherts

 been determin'd by the view or fight,
¢ [6that whatfoever i5 invifible, either
" inrefpect of the finenefs of the Body
it elf; or the finalnefs of the partssor

of the (ubtilty of its motion, i8 listle

dern
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’ The Preface. | The Preface.

dern Indufiry, that of late bath dif- . cles of Airythe conftant and tumultu-
cover'd this advantageous Artificeof ary motion of the Atoms of :all fluid
Glaffes, and furnifb'd onr necefsities  Bodies, and thofe infinite, infenfible
with [uch artificialEys that now nei- Corpufcles(whichdailyproducethofe
ther the fruenefs of the Body, nor the ? prodigions (. though common ) effects
Jmalnefs of the parts, nor the fubsilyy amongft ws:) And though thefe hopes
of its mottonscan fecure them fromour ~ be vaftly hyperbolical, yet who can
d{fcovery? And indeed, jf the Disp.  * tel howfar Mechanical Im’uﬁr)f may
tricks further prevail, and thar dyy- prevail; for the procefsof Artis inde-
Wng Art conld but performwhatthe ~ finite, and who can fet anon-ultra
Theorifts in Conical Jetions demon- - to ber endevonrs? Iam [yre;zf we:
- Jorate, wemight bope, ere g, rofée look, backwards at-what the Diop-

- the Magnetical Efffvvinms of the ~ triks bath already perfornidswe can-
Loadltone, the § olary Atoms oflight . ot but conclude fuch P ro_ﬂOffl.C/@
Cor globuli echerei of theregomwn-  * 10 be withinthecircleof, po/fibl'lltle%,- |

- & Des-Cartes) the [pringyparsi. ~ and perbaps ot out of the reach of
cls futn=




‘The Preface.
Jutwrity voexhibit: however this [ am
J#re of, That without fome fich Me-
chanical afsiftance, our beft Philofo-
Pherswill but proveempty Conjeszy-
ralifts, and their profoundeft Specy.
lattons berein,but glof5 d outfide F -
lacies; like onr S tage-(ienes, or Per-
[pectives,that fbew things inwardy,
whenthey are but [uperficial pain-
tings.
For, to conclude with thay dowbly
Hononrable (both for his parts and
sy parentage) M Bovyle, When o
tys, VYTiter [aith he, acquaints me onely
P with bisown thonghts or conjeures,
withont inriching his difeonrfe with
any

The Preface.

anyreal Experiment or Obfervatior,
if be bemiftaken in bis Ratiotinati-
on, I am in fome danger of erring with
bim, and at leaft am like to Iofe my
sime. without receiving anyvaluable
compenfationfor o great a lofs : But
if a Writer endevonrs, .by delivering
new and real Obfervations or Expe-
riments, to credit bis Opinions, the
Cafe is mnch otherwayes 5 forsJet bis
Opinions be never [o falfe (bis Ex-
periments being rie) I am not ob-
ligd to believe the former , and am
Jeft at my liberty to benefit my felf by
the latter : And though be bave er-

y (uperftructed upon bis Ex-
roneon|ly [uperft p poo




The Preface.

periments, yet the Foundation being
Jolidy .a more wary Builder may be
very much further'd by it, in the ere-

 ¢tion of a more judicions and confr-
Jtent Fabrick,

Hexry Power.

From New-Hall, -
near Hallifax,
Yo dug. 1661.
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OBSERVATIONS.

OBSERvVAT. L
Of the Flea.

TS T feems as big as a little Prawn or
Shrimp, witha fmall head, but in it
S two fair eyes globular and promis
y nentof the circumference of a fpan-
gle sinthe midft of which you might
( through the di;g‘l'?nom Cornea))

SEHEES fee a round blacKith fpot, which is
the pupil or apple of the eye, befet roundwith a green.
ith gliltering circle, which is the Iris, (as vibriffant and
gloriousas a Cats eye) moft admifable to behold.

How critical is "Natows'ittall ier worke 1 that to fo
{malland conitemptible: an Animal’hath given fuch arf
" - B exquifite

RS

»
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Microfcopical Obfervations.
exquifite fabrick of the eye, even to the diftintion of
arts. .

P Had our famous Muffet but feen them, he would not
have fpoke fo doubtfully as he did: osulos (faith he,
fpeaking of Flea's ) habere, verifimile eft, tiom quod fuos
eligunt receffus, tum quod appetsnte luce (6 fubducunt. He
has alfo a very long neck, jemmar'd likc the tail of a
Lobftar, which he could nimbly move any way ; his
head, body, and limbs alfo, beall of blackith armour-
work, fhining and polifhed with jemmar’s, moft excel-
lently contrived for the nimble motion of all the parts :
nature having armed him thus Cep-a-ge like a Curiazier
inwarr , that he might not be hurt by the great leaps he
takes; to which purpofe alfo he hath fo excellent an
eye, the better to look before he leap: to which add
this advantageous contrivance of the joynts of his hin-
derlegs which bend backwards towards his belly, and
the knees or flexure of his fore-legs forwards (as in
moft quadrupeds ) that he might thereby take a better
rife when he leaps. His feet are flit into claws or talons,
that he might the better ftick to what helights upon: he
hath alfo two pointers before which grow out of the
forehead, by which he tryes and feels all objedts, whe-
ther they be edible or no. 'His neck, body,and limbs are
alfo all befet with hairs and briftles, like fo many Turn-
pikes, as if his armour was palyfado’d about by them.
Attis fnout is fixed a Probofcis, or hollow trunk or
probe, by which he both punches the skin, and fucks the
blood throughiit, leaving that central fpot in the middle-
of the Flea-biting, where the probe entred,

One would wonder at the great ftrength lodgedin {o
fmall a Receptacle, and that heis not able onely to car-
1y his whole armour about him, but will frisk and Cuerr

o

Microfcopical Obfervations. 3

fo nimbly with ic: Stick a large brafs pin through his

tayl and he will readily drag it away. Thave feen a chain

of gold(at Trede/cants famous reconditory of Novelties)

of three hundred links, though not above aninchlong,

both faftned to, and drawn away by aFlea, Such a like

eneit feems as our Muffet tells that one AMarcus an- Eng-
lifb-manmade. Nay hear what he faith further, Accepr- Muffe,
mius itera d fide dignis, Pulicem fic Catena alligatum, Currum de Infe-
aureum perfe8ld (uis numeris abfolutum, nullo negotio traxife, &is,ib.2
id quod & Artificis induftriam € [uas ipfius vires multim com- cap.28.
mendat : Yea, we have heard it credibly reported, faith

he, thata Fleahath not onely drawn a gold Chain, but a
golden Charriot alfo with all its harnefs and accoutre-

ments fixed to it, which did excellently fet forth the Ar-

tifice of the Maker, and Strength of the Drawer:; {o

great is the mechanick power which Providence has
immur'd within thefeliving walls of Jet.

OBsservaT Il

The Bee,

THe eye of a Bee is of a protuberant oval figure,
black and all foraminulous, drill'd full of innumera-
ble holes like a Grater or Thimble ;s and,which is more
wonderful, we could plainly fee, that the holes were all
of afquare figure like an honey-comb, and ftuck full of
fmall hairs (like the poresin our skin) and which (by
blowing upon) you might fec waft to and fro jall which
neat particularitieswere more palpablydifcovered in the
cycof agreat Humble-Bee, Now thefe holes were not
abfolute perforations, but onely dimples in their crufta-

B2 ceous




Microfcopical Obfervations.

ceous Tunica Corneas which it feemsis full of little pj
holes, like the cap of a thimble: for we cutt(c))ft‘li‘:ltxlg g;'t
in alarge Humble-Bee and Crecker, and bared the fhell
or horney coat of the eye 5 and laying cither the convex
or concave fide upwards(upon the objec plate I could
cafily perceive thelittle holes or dimples formerly men-
tioned. So that, by the favour of our Microfeape, Y have
f;e% mor;: illdo(llle hol;:r then that famous Bee-mafter
réftomachus did in his fift i
thogeLaborious in s ty years contemplation of
If you divide the Bee (or Humble-Bee efpeciall
near the neck, you fhall, wichout help of the gfl)a{fc, f};g
the heart beat mott lively, whichis awhite pulfing vefi.
cle. The ﬁmgs in all Bees are hollow and tuEulous (like
a Shoomaker’s-punch) fo that when they pricK the flefh
they do alfo, through that channel, transfufe the pOnyl;
intoit: For if you takea Bee, Wafp, or Humble-Bee
efpecially, and gently fqueeze her tayl, {o that you may
fee the fting, you fhallfpcrceivc adrop of diaphanous
liquor at the very end of it, whichif you wipe off, you
thall diftin&ly fee it renewed again,that humour paffin
down the Cavity into the end thereof. Batif you woul§
feg t-hcgr Common.-wealth, Laws, Cuftoms, Military
g;fcnpeluée, ancéthelhh:kill in Taéicks and Architecture
nread our Englith Batler, an experime :
Theoretical write%- onthat fu’bje&. perimentl and not

OBservarT, Il],

T he Common Fly.

IT is a very pleafant Infect to behold: her body s as
it were from head to tayl ftudded with filver and black
Armour,

Bl
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Microfcopical Obfervations.
Armour, ftuck all over with great black Briftles, like
porcupine quills, fet allin parallel order, with their ends
pointing all towards the tayl ; her wings look like a Sea-
fan with black thick ribs or fibers, difpers'd and
branch'd through them,which are webb’d between with
a thin membrare or film, like a flice of Mufcovy-glafle :
She hath a fmall head whichfhe canmove or turn any
way: She hath fix legs,but goes onely but upon four; the
two foremoft fhe makes ule of inftead of hands, with
which you may often fee her wipe her mouth and nofe,
and take l(lipany thing to eat. The other four legs are
cloven and arm'd withlittle clea’s or tallons(like a Cata-'
mount) by which fhe layes hold on the rugofities and
afperities of all bodies fhe walks over, even tothe fup-
portance of her felf, though with her back downwards
and perpendicularly invers'd to the Horizon. To which
purpofe alfo the wifdom of Nature hath endued her
with another fingular Artifice, and thatis a fuzzy kinde
of fubftance like little fponges, with which fhe hath

lined the foles of her feet, which fubftance is always re-

pleated with a whitifh vifcous liquor /Which fhe can at
pleafure fqueeze out, and fo fodder and be-glew her felf
to the plain fhe walks on, which otherways her gravity
would hinder (were it not for this contrivance) efpecial-
ly when fhe walks in thofe inverted pofitions.

But of all things her eyes are moft remarkable, being
exceeding large , ovally protuberant and moft neatly
dimpled with innumerable little cavitics like a fmall gra-
ter or thimble,through which fceming perforations you
may fee a faint reddifh colour (which s the blood in the
eyes, for if you prick a pin throughthe cye, you fhall
finde more blood there,then inall the reft of her body.)

The like foraminulous perforations or trelliced cyes are
in

£ )




6 - Microfcopical Obfervations.

in all Flyes,more confpicuoufly in Carnivorous or Flefh-
Flyes, in the Stercorary or Yellow Flyes that feed upon
Cow—dun‘g: The like eyes I have alfo found in divers
other Infe@s, as the Shepherd.fiye or Spinfter-flye ,
which Muffet calls Opilienum Mufcam ; alfo in Cantha:
rides or French-Flyes ; alfo inall forts of Scarabees,
black and fpotted ; alfo in all forts of Moth-flyes,called
by Muffet, Phalmnw»[:a‘pi/ione.r ; alfo in the May-Fly, But-
ter-flyes, Scorpion-tail'd-fly, Twinges, and Earwigs ;
moft clearly in the floe.black eye of the Crecket,and in
the large eye of the Dragon-fly or Adderbolc. Many
more obfervables there are in Common Flyes, as their
Vivacity; for,when they appear defperate and quite for-
faken of their forms, by virtue of the Sun or warm afhes
they will be revoked into life, and performits fun@ions
again,
gHad Domitian thus bufied himfelf inthe Contemplati.
on of this Animal,it had been an employment,not fome.
Muffet, timesunworthy of Cz/sr. For, to conclude with Auffez 5
lib.de In- Det verd virtutem qudm valide animalculs ifta, pardm fané
Jeétis,  valida, demonftrant ¢ Contemplare enim vel mintmum mufci-
4112 fonem, & quomedd in Tantillo Corpore,pedes, alas,oculos, pro
mu(cidem, aliaque membra, omni ilo minora, consinn adapta-
vit Altiffimus, ediffére 1 '

V TN

OsBsERVAT. IV.
The Gray,or Horfe-Fly, -

Er eye is an incomparable pleafant fpectacle : 'tis

of afemifphaeroidal figure s black and waved, or
ratherindented all over with a pure Emerauld-green, fo
that

N - e - —— s

Microfeopical Obfervations.

thatitlooks like green filk Irith-ftitch, drawnupon a
black ground, andalllatticed or chequered with dim-
ples like Common Flyes, which makes the Indentures
look more pleafantly : Her body looks like filver in
froft-work, onely fring’d all over with white filk : Her
legs all joynted and knotted like the plant call'd Eqai-

fetum or Horfe-tayl, and all hairy and flit at the ends into

R R
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two toes, both which are lined with two white fponges
or fuzballs as is pre-obferv'd in Common FTlyes. Atter
her head is cut off, you fhall moft fairly fee (juft at the
fetting on of her neck ) a pulfing particle (which cer-
tainly is the heart ) to beat for half an hour moft or-
derly and neatly through the skin.

OBSERvAT V.

T he Buster-Fly.

His Animal might well deferve our Obfervation

I without the affitance of a Misrofcope 5 for who
does not admire the variegatcd diverfity of coloursin
her expanfed wings  which do notonely out-vye the
Peacock in all his pride, but does as far out.go the
ftrip'd bravery of the Tulip, as that did Solomon in all his
%:ory : But view them in the Microfeope, and you may fee
the very ftreaks of the Cceleftial pencil that drew them.
For the wings of the Butterfly feem like a great plume
of feathers, with a glyftering fplendour exceeding plea-
fant to behold, efpecially it the wings be ftrip'd with
feveral colours : yea that fmall mealand duft of their
wings ( which fticks to {our fingers when you catch
them ) isall fmall little teathers, which grow out1 of
their
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Microfeapical Obfervations.
their wings; and you may plainly fee the twills by which
they ftick to the wings, and the holes in the wings, out
of which they were pluck’d. Nature having imp'd her
wings ( for her better flight) with thofe plumeous ex-
crefcences ; which fhews how vaftly * they were mifta.
ken, that held this mealy dut to be an exudation of
atoms out of their wings.

Her cye s large and globular (but fomewhat flattifh)
white like Alablafter, diced or befpeck’d here and there
with black {pots (like checker'd Marble)all foraminous,
both the white and black partsof it. I'meanin a white
Butterfly, forina red-wing’d Butterfly, her eye is all
black and full of perforations as in a Common Fly,

The Probe ( which you fee lyes in her mouth in fpiral
contorfions, wound up like afpring, or like the twining
tendrils of the Vine, and which you may with a pin
draw out to its full length) feems to be hollow, and fup-
plies the office both of Mouth and Tonguc: for you
fhall fee it (if cutt outand laid onthe obje@-plate) to
winde and coylit{elf up like a Spring, and then open a-
gain a long time together, and to have a tranfpa-
rent kinde of hollowneffe quite throughout. Nature
having made it of a confiderable length ( when extend.
cd) that fhe might reach her nourifhment, elfe the
length of her legs would hinder the ftooping of her
head : She hath alfo fitced it with that fpiral or cochleary
contrivance, that fo being drawn up into an Helix, and
retracted into the mouth, it might be no hinderance to
her flight.

OBSERVAT,
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OBservarT. VI
A Loufe.

He appears the bignefle of a large Crecket, the body
Sdiaphanous and tranfparent, with three legs on either
fide, and two horns inthe fnout, all tranfparent and of
Gauntlet-work,having here and there hairs and briftles s
her feet likewife are flitinto toes. Her two eyes werc
like two black beads, gogled and protuberant, fanding
fomewhat backwards on the fide of her head behind
her horns: Sheis blackifh about the fhoulders ; if the be
laid onher back, you may perceive her body to be of
Efcallop'd protuberances, diaphanous alfo, very hands
fometo behold, In this fupine pofition of hers, there
are two bloody darkifh fpots difcernable, the greater in
the midft of her body, and the leffer towards her tayl.
In the Centre of the middle fpot there isa white Film
or Bladder, which continually contracts and dilates its
{elf upwards and downwards from the head towards
thetayls and alwayes after every pulfe of this white
particle or veficle, theu followes the pulfe of the great
dark bloody pot, in which, or over which, the veficle
feems to fwim. This we obferv’d two or three hours to-
gether, as long as the Loufe lived ; and this motion of
Syftole and Diaflole is moft palpably feen, when the
Loufe grows fecble and weak. I prick’d the white
veficle with a finall ncedle ahd let out a litele drop of
blood; and then viewing her again in the Microfcope, we
could niot perceive any life or motion after.

Ina greater Loufe you might fee this pulfation of
C her
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her heart through her back alfo 5 but the white film or
veficle you cannot fee till fhe be turn'd with her belly
upwards.

The lower dark fpot (which is the lefler towards the
tayl) Dr, Harvey probably conjectures to be the excre-
ments in the guts of the Loufe, there repofited juft
before exclufion.

Hear how neatly Sir Theodore Maybern delivers his Ob-
fervation of this Animal, takenin a puny Microfcope 5
Pediculorum oculos prominentes ( Ope Confpicilii) cernes,
Cornua, &3 Crenatam Corperis Ambitam,” totam [ubflantiem
Diaphanasm, per quam Cordis & Sanguinis tanquam ts Euripo
indefinenter flutuantis DMotum.

OsservaT. VIL
A Wood.Loufe, or Wood. Mite.

Here is alittle white Animal (which you fhall inde
ufually running over the lcaves and covers of
books, and in rotten wood) which in Shape and Coe
louris like a Loufe, onely it has a {wift motion, and runs
by farts or ftages 5 you may kill it with a very little
touch with your finger : ‘This Animal being faftened to
the objet-plate, by a little fpattle, looks %ike polifh'd
filver, her whole body cafed in Annulary circles, all
full of filver hairs, efpecially towards her tayl, with fix
legs, three oneach fide, whofe extremities are arm'd
with two black tallons, which you might fee to move di-
ftin@ly of themfelves: Two long moveable horns were
faftencd to her head, but revers'd and pointing back-
wards towards her tayl, with little branches and twigs
(like

"
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(like Bezanteliers ) fpringing out of them. She hath
two pointersalfo before, like a pair of pincers, which
the moved laterally, all full of hairs, aud two round
knobs at the ends of them. Her eyes are very protube-
rant, and globular, of a pure golden colour, moft admi-
rablc to behold, efpecially when varnifh'd witha full
light, and moft neatly latticed or mafhed Tike anet (as
hath been pre-obferv'd in other Infedts?) And fhe feem-
ed to have this peculiar Artificg, that fhe can put out
or draw in her eye at her pleafurc;; fo that fometimes we
could fee them far more prominent then atothers 3 and
fometimes again the one eye morethen the other: In-
fomuch thatin one of our Critical Obfervations,I could
fee more then a hemifphere of the eye atonce ; fo that
whatthe ProcefJus Ciliares does to our eyes, either in re-
tracing or protruding the Cryftalline Humour ( for
helping the fight ) the fame does the Optick nerve (it
feems ) to the whole Globe or Bulk of their eyes.

OBservaT. VIIL
The Houfe-Spider.

Ow let us fee what we can difcover in Ovid's

LydianSpinftreffe , that proud Madam which

Pallas, for her Rivalfhip, transform'd into the Spider

which hath not onely the Character of Ariffotle, but

of Solomen himfelf, for a wife and prudent Animal, and
therefore a fit Refidentiary in the Courtof Kings.

Of Domeftick Spiders there are two forts 5 one with

Ye body,and the other contrariwifc.

The firft eminent thing we found in thefe Houfe-Spi-

Ca ders,
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ders, were their eyes, which in fome were four, in fome
fix, and in fome eight, according to the proportion of
their bulk,and longity of their legs. Thefe eyesare pla-
cedallin the forefrone of their head (which is round,
and without any neck ) all diaphanous and tranfparent,
likea Locketof Diamonds, or a Sett of round Cryftal.
Beads: fo that well might Muffet fay of thofe Philofo-
phers thatbeld them blinde, Sawo evenrinns i fummo
mieridie, qui videre ipfas yon vident neque intelligunt: Far
better might he have faid it, if his eyes had had the aff-
ftance of our M:'myc'oﬁe.

Neither wonder, w y Providence fhould be fo Ano.
malous in this Animal more then in any other we know
of ( Argus his head being fix'd to Arachne's fhoulders.)
For, firft: Since they wanting a neck cannot move their
head, itis requifite that defed fhould be fupplyed by the
multiplicity of eyes. ~ Secondly: Since they were to live
by catching fo nimble a prey as a Ely is, they-ought to
fge her every way,and to take her per [altum (as they do)
without any motion of their head to difcover her;which
motion would have fcar'd away fo timorous an Infeé,

- They havea very puffy light body of an Oval figure,
covered with a fleek thin skin : which they change once
amoneth, fayes Muffer; though L hardly belicve they
caft their fpoils fo ofien,

Their skin is not pellucid, for I could never difcover
any pulfing particle within them : She hath eight legs,
four on each fide, fplit into fmall oblong fingers at the
ends, by which fhe makes her curious Web-work Both
body and limbs is all Guck over with fmall filver hairs,
which the very ayr will waft to and fro, as youmay fec
in the Misrofsope.

OBsERr-
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OsservarT. IX.

The little white Field-Spider with

fhort legs.

i { i hich

is a little white fhort-leg'd Spider (whic
THeL:?h;sﬂz;inld plentifully amongft new Hey, or |ln
A which isa gloncéus f_pegtafc 3

is li ite Amber imbols®

hold; for her Body is like white :
;?lzf/c(; with black Knobs, out.of every one of which
row briftles or prickles like whm-?nclss
perfecly taper-grown. And ( which is
moft admirable) we could moft dlﬁ‘m-'
&y fee fix, in fome eight eyes, rangec |
in this order; theinnermoft leaft, a.nd
the outermoft greateft, of a very qm_ck
andlively tranfparency or fulgour, hklc )

Eagle's eyes ; every Eye hath a pale yel-
low circle, which encompafleth a vio.
let-blew Pupill, moft clfear ax&d :n:l(ll
dmirable, but not perforated at all. )
i,cl:ltli:]; her lye on the okjeétéplatelforfht}fea? ‘l;o;: ct)c‘)”

her, erceived her Eyes all of them
E:cf; :;d l‘:i?s,Pa;d a whitifh kind c;f ﬁhrnl or 10311(::1,“3{{
art of them: Icutt her in
g:lgi:(cffS;;(:l ?g\ﬁ;g onely her head with the upper part
of her body, on the objec-plate.

Hey-mough )
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OBserRvarT X

The Field Spider with long Legs,

T‘His Spider was avery pleafant fpe@acle: havi

cutt off her legs, auc!i( lpnyd her azwit(;:cl;exl'] abvcl;]lg
upon the object-plate, I perceived around knob ere&e();
perpendicularly upon the top of her back, which pro-
ved to be her head (though at firft I could not perfwade
my felf into that belief;) for in jt were fixed two iett.
black protubégant (but not fora inulous) eyes 013 ei-
ther fide one, which by diligent Infpection we found
to be of different parts, with a very black fmooth pupil
inthe midft of cither of them, more protuberampthan
::l;z rFft of ;hcbcircumambicnt matter, which was of a

rfer grain, browner
Coarfer grair, and more rugged than the pro-
She had before, two claws (at a manifet di

from her head ) juft like a CEab’s claws, (:vi‘z;mﬁat[:fs
black tips, like'the Chely’s in Crabs, which I conld
dn(tmétly fee to ogcn and fhute (exally like thofe in
a Scorpion ) which wereindented, or madeSaw-wife

ﬁ?dtllﬁ) llg((i)t:‘e )(thc better to keep faft what the had once
There is a Field-Spider of a ruffet col
i hend o thape and figurer o 4 long
he head and eyes i Spi . )
graat variety. Y“' in all Spiders are contkived with

OBSE &-
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OBseErvaT XL
Another Field-Spider.

Took a Field-Spider under a ftone, 13. of Fune,

with a bag of eggs faftned to her tayl, bigger than
all the bulk of herbody ; I opened it, andfaw abun-
dance of blewifh eggs in it, which in the Micreféope
look'd white and round, like your counterfeit pearl,
and 1 could moft clearly fec abundance of very mi-
nute Spiders, newly hatch'd, no bigger, and juft like
Mites in Meal, with white hairs and briftles, efpecially
in their tail, creeping and crawling amongft the eggs:
The Nett-work of the Purfe or Bag feem'd all dia-
phanous 5 a very pleafant fpectacle, and of curious

workmanthip.
1 then made the like Obfervation of a bag full of

Houfe-Spider-eggs, which are round and white, juft
like white Poppy feeds and all things look'd whitifh,
and fomething Tranfparent therein alfo : but the
youngling Spiders (that were cither hatching, or new-
ly hatch’d) were far bigger then the former, and white
as Alablafter, but fhap'd like the Parent with five legs
on each fide ( without hairs or briftles) and not by far
fo active as the other. I could not fee any Heart beatin

any of themall,

OBSER-
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OBseErRvaT XIL

Mites in Checfe.

cft appeared e
feemed oval and obtus
refembled that of Mo
and reflected the ligh
cording to their vari
it feems they are fheath'd and cruftaceous Anim
Scarabees and fuch like I
fec the divifions of the he
fmallend of the oval Bod
little in proportion to the
Mole, which it open’d ar
peard red within: The eyes alfo, like two little dagk
fpots, are difcernable : Near to the head were four legs
fgﬂ:ned, two on each fide 5 the legs were juft like to
thofein a Loufe, Jemmar'd and Tranfparent : She has
two little pointers atthe fhout ; nay, youmay fee them
fometimes, if you happily take the advantage, like fo
many Génny-Pigs, munching and chewing the cud: A.
bout the head and tail are ftuck long hairs or briftles ;
Some we could fee (as little , even in the Glafs, asa
Muftard-feed ) yet perfectly thap'd and organiz’d: We
alfo faw divers Atoms fomewhat Traofparent like eggs,
both in form and figure. Nay, in thefe moving Atoms,
I could not onely fce the long briftles formerly” fpecifi.
ed,but alfo the very hairs which grew outof their legps,
which leggs themfelves are fmaller than the fmalleft
hair

ther of pearl, .or Common pearl,

y was faftned the head, ver

Hey appeared fome bigger, fome lefs 5 the big.
5 qual to a Nutmeg ; in fhape they

*d towards thetail : Their colour

tof the Sun in fome one point, ac-
ous pofitions, as pearl doth : o that

als (as
nfects are.) I could perfeétly
ad, neck, and body. To the

body, its mouth like that of a
id fhute; when opend, itap-
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hair our naked eyes can difcover. \Y}t\at ::;(cc Egl}icll-:-
i i ious Speculator s
rations might an lngenious § e Brane and
even from this ﬁn%?lar Experiment ? of - frange anc
igi ilffulnefs of Nature in the fabrick
moft prodigious ski e e e weieh
inute an Animal (a thouland whereo 0t w
f)ﬁ]?&[;;lc grain, (for onc feed of Tob:cco is bxggc;_
than any of them) and yethow m:;ny thoufanglgarct: (1)1
uft go to make up this heterogeneous Con-
x:ztlel'g;nFor,gbeﬁdes the parts infervient to Nutr:}t}xolr],
Senfation, and Motion, h?w fm?ll alnd t])l:srzgg \tfcfl'ell;
s be thatcirculate cthrough the pipes a :
giuﬂ?:r;inated through thofc parts ? nay, How mcoml?rtco
henfibly fubtil muft the Animal-fpirits be, ['hatﬂmh'ttle
and fro in Nerves included in fuch prodigioufly

fpindle- fhank'd leggs ?

OsservaT. XIIL
Mites in Malt-duft and Oatmeal-duft,

i fe of
ey feem fomewhat different from tho

léheefc, formerly defcribed, yetof thc {fame b:];i‘(i
proportion, and colour ; one!y bxfett }vxthlﬂ‘lorcc R
longer white briftles, efp. cially in the tail: t u]y ?)r'rants
more active and quick in motion than thofe Inha é .
of Cafe-Bobby, fome bigger, fome lcﬂ"cr.. §?me(;vma .
fo exceeding lictle (yet ‘)crfcé'tly .orgamzt.icb ag'( cnf:d
like the reft)that no brittles nor hairs could be di T)qbl ),
cither becaufe they had none, orelfe (more prfg ‘ho}iv
becaufe the Glafs failed in.prcfennng them : lorr ov
fmall muft that hair be, think you, which (though fo

i |
ceffively augmented in the Glalgs) yet feems as fmamz:;
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any hair imaginable ? and upon an Animal too, whofe
whole bulk to the bare eye is quite indifcernable. _

If you befprinkle the Objeét-plate, upon which you
view them, with a pretty quantity of Oatmeal, you (Kall 4
fee what working and tugging thefe poor little’Animals
make amongft it, running and fcudding amongft it yun.
der it, over it, and into ity like Rabbits into their Bur.-
rows; and fometimes cafting it and heaving it up, (as
Moles or Pioners do earth) and trolling to and fro with
this mealy duft (which feems fomethin? diaphgnous )
fticking to them, as if it were a little world of  Adimals,
bufying themfelves in running this way and that way,
and overone anothers backs; which is a fpeGacle very
pleafant to beheld.

OBseRvaT XV.
The Mites, in Fujubes and Sebeften's.

Rom Jejub's and Scbeften’s, being long kept, there

falls a brownith kind of powder, which being laid
upon the Objeé-plate, you fhall difcover in it fmall
whitith Mites, very little ones, and ali befett with briftles
and hairs round over like a Hedghog, but not of fo
quick and lively a motion as the other Mites,

OsservaT. XVL
T be red Mite, found on Spiders.

THere is a red Mite which you fhall often find
feeding upon Spiders 5 She is bodied juft like a
Tortoife,witha little head and fix lon%ﬁﬁall leggs,three
on each fide: About the leggs of the 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 whilt fheis alive; but
when dead, they all fall off and creep away from her, as
lice do from dying men, or other vermin froman old
rotten falling houfe.

OBservaT. XIV,
Mites, bred among b Figs.

THcy are in colour like other Mites, but bodyed and
fhaped like Scarabees, with two little fhort horns at
the fnout,and above them two very long ones : you may
clearly fee threc leggs on either fide the body : they are
more {luggifh and unweildy then Meal-mites are, and
not briftled like them. Though I have feen fome a-
mongft them alfo full of white brittles, and fhaped like
thofe in Oatmeal: the like common ( for fo I may call
them) Mites I have alfo found in Hay, in the powder
that falls off dryed roots, &c.
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OBservaT. XVIL
T he Mitesor Lice found on Humble-Bees,

Wlthin thatyellow plufh or furre: of Humble. Bees
/ you fhall often find a little whitifh very nimbly-
running Animal, which hath the fhape and form of "a
Mite in the Microfiope : 1 remember the Induftrious
Kircher fayes, he hath found by his Glafles Lice upon
Fleas : Either our Fleas in England are not like theirs in
taly for this property, or elfe 1 have never taken them
intheir Lowfie feafon: But Ifec no reafon to the con-
trary, but both Fleas and Lice may have other Lice that
feed upon them, as they douponus, For fince the mi-
nuteft Animal that comes within the reach of our Micro.
JSeape, is found to have a mouth, ftomack, and gutts, for
Nutrition ; and moft,if not all, the Parenchymata for Cir-

cubation and Separation of Excrements, there can be no .[§

doubt, but they have alfoa continual perfpiration and
exudation through the habit of their body : Of which
excrement of the third and laft Concoion, all thefe
Vermin that pefter the outfide of Animals, are gene-
rated, '

Osservar. XVIIL
Pond. Mites.

X Here arebred in moft reftagnant Waters, Pools and
= Fifhponds, in Func and Faly, aninnumerable compa-

ny
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ny of little whitifh Animals, which move up and down
the water with jerks and ftops in their motion 3 in which
Animals we could difcover two little horns and leggs,
but could never get to fee it quick in the Mierofcope : tor

as foon as ever itis taken out of the water, itis perfectly

dead. Neither may it feem ftrange to find thefc Ania

mals in reftagnant fith-waters, fince the very Ocean it

felf in fome places (in fummer time) is full of Living
creatures. For our weftern Navigators tellus, That in
fummer, in the Weft-Indian Scas (about the Coafts of
Virginia, Hifpaniola, Jaimasa, Cuba, &c. the Seafwarms
with Maggots and Grubs, which in a little time will fo
eat their very fhips (as far as they draw water) that lyc
there at Anchor, that they will be as brittle and as full of
holes as a honey-comb, or a grater; infomuch that we
are forced to have them cafed either with thin fheets of
T ead, or with Flax, Pitch-and Tarr,to fecura them from

‘that danger.

Nay,not onely the Water,but the very Air it felf, may
certainly at fome times and feafons be full of Living
creatures; which muft be,moft probably,when great pu-
trefa&ions reign therein, as in the Plague-time efpeci-
ally.

Now it were well worth the Obfervation, if in fuch
aerial Putrefactions any kind of Living creatares couldr
be difcovered, which probably may be done by Glafles:
for I am fure in mylong Telefeope 1 can fome days feca
tremulous Motion and Agitation of rowling fumes, ands
ftrong Atoms in the air, which 1 cannot fee of other
days; of which I fhall perchance more largely.difcousfe:
in my Telefcopical Obfervations.

OBSER-
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OBservaT, XIX

Whey-worms, call d by [ome, Wheal-worms,
or Hand-worms, or Barrows.

Hefe fmalleft of Creatures (being accounted by

Muffet as a Species and kind of Mites, bred upon A-
nimals, as the former fort are in Cheefe, Meal, Wax,
rotten Wood, &c.) may very well be the fubje of our
next Obfervation.

In this {mall Animal you may fee an oval reddifh
head, and therein a mouth or prominent fnout, arm'd
withan Appendent Probofcis or Trunk, confifting of
many villous filaments in figure of a Cone, wherewith
it perforates our skin, and fucks the blood or Aqucous
nutriment from the puftules it is bred near. Nay, you
may difcover feet, laterally ranged on both fides, and
many hairy tafts on the tayl, with afperities, rugofities,
and protuberances in the skin, To behold all wﬁich va-
rieties of parts and organs in fo minute a particle of
Matter (as this living Atom s ),I know not whether it be
more admirable to behold, or incredible to believe with-
outan Ocular Demonftration.

Certainly Scaliger and Muffer would have far more
admired this almoft invifible Tub-cutaneous Inhabitant,
had they had the happinefs to have feenit in our Adicro-

Muffer, /°%e. Fcar their defcription,taken ouely by the Opticks
Cap. 24. of Nature, Syronbus nulla expre(ls forma, praterquam glo-
de Infot, 15 vix oculis capitur; magnitudo eft tam pufilla,ut non atomis
lib.a,  Conflare spfum /fd unumefle ex Atomis Epicurm dixerit: z'tz
fu

i

s

Microfcopical Obfervations. 23

ub cute habitat, ut, abbis cuniculis, pruritum maximum loso
tngenerat, pracipul mam'bw_ : extrallus acu, & faper ungue
po%itur, movee [¢,fi Solis etiam nflore a‘d]uv.rtnr.‘ Mirum eft
quomods tam pufilla Bleﬂiola, nullés quafi pedibus infidens, tam
spes [8b Cuticula [ulcos peragat,
Iw%)urffamous nglzemp (who had the advantage of an
Ordinary Microfeope) gives this fhort, but very neat de\- .
fription of this poor Animal. mé ipfi Acari, (faith he ) 1 Epi-
pre exignitate indivifibiles, ex cymmlu prope aque lacum, (101? .
uos foderunt in cute, acu extralli & umgue impofits, caput r4- Frﬁc i& -
me, @ pedes quibus graditmtur, ad folem pr_u{unt. And jlll,ﬂffrt
therefore it is not to tell in what a fmall particle og M&t de e
ter, life may aGtually confift, and cxc?rcdc all thc_ uncti- .
ons too, both of Vegetation, Senfation, and Motion: 510
that, Omnia fust Animarum plena, may have more of truth
init, than he could either think or dream of that firft

pronounccd it.

OBSERVAT. XX.
- The Gloworm or Glafsworm.

Er Eyes ( which are two fmall-black points or
prcchs of<jett)arc pcnt-hous'dfundqr the broad flac
cap or plate which covers her head ; which obfcure ﬁtu:
ation, together with their exceeding exiguity , 'mak(,.
them undifcernable to common Spectators. Yet in the
Microfcope they appear very fair, like black polifrd ]ettf
or marble, femi-globulnr,and all fgrnmmulgus,or fullo
fmall but very curious perforations (as in Co:ruqul‘
Flyes.) Her two horns are all joynted and degrec'c

i i ‘minati ome Plants, as
like the ftops in the germination of fome Lﬂml;
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Hor{-tail and Canes : Under which fhe hath two other
fmall horns or pointers, of the fame Ruff and fathion.
Take hold of her horns, and you may draw out her
eyes and cut them out, and fo lay them on your obje@.
plate and fee them dittinétly, This is chat Night-Ani-
mal with its Lanthorn in its tail; that crecping-Star,
which feems to-outfhine thofe of the Firmament, and
to outvye them too in this property efpecially ; that
whereas the Coeleftial Lights are quite obfcured by the
interpofition of a fmall cloud, this Terrefrial-Star s
more enliven'd and enkindled thereby, whofe pleafant
fulgour no darknefs is able to eclipfe,

OBseErvaAT. XXI.
Common gmjxlzopper:.

N thofe Common Grafshoppers,both greatand little,
Rwhichare fo frequentat hay-time with us, there are
fome things remarkable. Firft, Their Eyes, which like
other Infeds are foraminulous ; nay, we have taken the
Cornea or outward Film of the Eye quite off; and clenf
ed it fo from all the pulpous matter which lay within it,
that it was clear and dizphanous Itke a thin film of Sliffe
or Mufcovy-glafs, and then looking againon itin the
f{\/Iicro/::ape, I could plainly fee it f%ramiuulous as be-

ore.

You fhall in all Grafshoppers fee a green Film or
Plate (likea Corflet ) which goes over the neck and
fhoulders, whichif youlift up witha pin, you may fee
their heart play, and beat very orderly for'a long time
together,

The
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The like curious Lattice-work I havealfo obferv'd in
the cruftaceous Cornes of the Creckets Eye,which I have
carefully feparated from all the matter which ftuffd it
within, which certainly is their Brain; as hereafter fhall
be made more probable.

OBsERVAT. XXIL
The Ant, Emmet or Pifmire.

T[—Iis litle Animal is that great Pattern of Induftry
and Frugality : Tothis Schoolmafter did Solsmon
fend his Sluggard, who in thofe virtues not onely excels
all Infeéts, but moftmen. Other excellent Obfervables
there are in fo fmall a fabrick: As the Herculean ftrength
of its body, that it is able to carry its triple weight and
bulk: The Agility ofits limbs, that it runs fo fwiftly
The equality of its Motion, thatit trips {o nimbly away
without any faliency or leaping,without any fits or ftarts
inits Progreffion. Her head islnrgfr and %‘ohu\ar, with
a prominent Snout: her eye is of a very fair black co-
lour, round,globular, and prominent, of the biguefs of
a Pea, foraminulous and latticed like that of other In-
fe&s: her mouth (in which youmay fee fomething to
mcve) is arm’d with a pair of pincers, which move late-
rally, and are indented on the infide hike a Saw,by winch
fhe bites, and better holds her prey 5 and you miiy often
fec them carry their white oblong eggs in them for bet-
ter fecurity.

E OBSE R-
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OsservaT, XXIIIL

Of the little greenifh Grafshopper or Lo.
cuft, bred upon/f/:? balcku{i of green
leaves , efpecially the leaves of Gioof.
berries , Sweet-briar, and golden Muof-
ear, in April and beginning of May.

Tl‘lis pretty Animal isa pleafant Objec to look
upon in our Glafs, being of a light Green, and in
the full Sunfhine fhews exactly like green Cloth of Sil-
vers hathtwo horns and four leggs, two on eachfide :
Her eycs are two fuch very little black Atoms, that, un-
lefs to a very critical and {mart eye, they are indifcerna.
ble; yetif you advantageoufly place her, and view her
with a full light (tranfmitted through a Burning-glafs
(which artifice I fometimes ufe) you fhall fairly fee
th;n} to be as bigg as two fmall black round Beads, and
drill'dthrough alfo with innumerable perforations ( as
the eyein a Fly) which will try the exquifitenefs both
of your Glafs and Eye to behold. o

OsservaT. XXIV.
The yellow Locufi.

THcrc is a pretty, but very little, white oblong In.
fe&,which fticks to the ribs and backfide of Rofe.

tree-

s

i
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tree-leaves in Auguff, which in the Mierofcope looks of a
pure white colour, and diaphanous like Sugar-Candy,
with an Annular body like a Wafp, with fome e ght
hoops or rims, and conical or rufh-grown towards the
tayl, with fix long legs, every leg compofed of three

joynts, all befete with fhort hairs, efpecially in the An-

nulary divifions and Interftices of her body : Her eyes
were very globular, protuberant, and large (as they arc
inall young Animals) white, like two cryftal Beads, and
moft neatly lattic'd,, which I could moft clearly dif-
cern.

Below the eyes ( as fhie lay upon her belly ) was two
crook’d horns , which bended backwards towards her
tayl, and was faften'd in two fockets at the roots ; and,
as 1thought, I fometimes fee her eyes more protube.
rant than others, as if the could thruft themout, and
draw them in at pleafure, as we have formerly obferv'd
inthe Wood-Loufe 0bferv. She has two pair of Bri-
ftles or hairs (like Muftacho's) at the fnout,one bending
one way; and another, another. I could difcover no
Mouth, though Iturn'd her over and over. This puny
Infeék I have obferv'd toturninto a fmall yellow Lo-
cuft, with two white wings longer than the body, and to
skip up and down the Rofe-tree-leaves in duguff 3 and
then ( when fhe was metamorphos’d into a Lecuft) I
could difcern no Mouthin the Mimfc%)e, but onely two
pointerslike a pair of clofed Compaffes in her fnout,
which cannot be feen on her till fhe be winged,and then
laid on the obje@-plate with her belly upwards.

Ea2 OBSE R-
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OBsErvaTt. XXV.

Of Cuckew-Spits, and the litsle Infet bred
therein, in May.

THaL fpumeous froth or dew(which here in the North
we call Cuckow- Spittle, and, in the South, Wood-
fear ; and which is molt fre uently found in Lavander-
Beds, Hor{ mim,@c.)lookﬂikc aheap of glafs-bubbles,
ora knob'd drinking-glafs 5 in which you fhall always
find alittle Grub, or ‘Animal, which in the Mlicrofeope
feems a pretty golden-coloured Infe&, with three leggs
oneachfide; and two horns,and two round fair goggle-
eyes of 2 duskifh red colour, like polifh'd Rubics ; which
you may alfo fec latticéd and perforated ina clear light,
Her tayl is alljemmar’d with Annulary divifions, which
at laft end in a ftump, which fhe often draws up, or
thrufts out, at her pleafure,
Muffet cals this Infect, Locufleliam, or, a puny-Locuft ;
and faith, That firft it creepeth, then leapeth, and at lafk
fiyeth. She has two blackifh claws, or pounces (at the
ends of her feet,) which fhe can open and fhut at her
leafure : We could difcover no meuch at all, but alon
reddifh Probe, between the fore-legs, through which,
perchance. fhe fuck'd her froathy nourifhment.

Now, what this fpumeous macter is, and into what A~
nimal this Infect is at lat fhaped or tranfpeciated, are
Doubts that as yet have found 1o clear and experimens
tal Decifion,

That the Spattle is a froathy kind of dew that falls

from
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from the Air, 1 doubt not, whatfoever my Lord Ba::{x
fay to the contrary. For, firlt ; Itis-found upon Hmo 3
if not all, Plants whatfoever , but moft copiou ylia-
mongft our Whinns, or prickly Broom; and g?nelm y
about- the joynts and ramulous divifions, becaule tl?elr‘c
it is beft fecured from the heat of the Sun, which lcbs N
it off the openleaves, or elfe probablyvlt JSImblbccki%/
the full grown and porous leaves of Plants, as the Mill-
dew, andother honey-Dews are. '

Secondly, Thatitis the fole exudation and fecrement
of Plants, 1 cannot believe : Firft, bcca}ufc it is never
found upon their Second. growth, nor in Eddllil_h Sei
condly, How. fhould an exercment of fomany fevera
Plants, ftill breed one and the fame Animal, when as wt;,
fee that all Vegetables whatfoever produce their feveral:
Infe@s ( as Muffezin his 19. and 20. Chapters has partis
cularly enumerated.)1 fhall not deny but the Efluvium’s-
that centinually perfpire out of all Plants whntfoeye]r,‘
may advantage and promote the nutrition of the little
Infeét that breeds therein. o

For that all Vegetables have a conftant perfpiration,
the continual difperfion of their odour makes out s I?)g--
fides an experimental eviction 1fhall give you bydt is
fingular Experiment: 23. of Feb. (--61.) we wengh; ]afn
Onyon exa@ly to two ounces, two fcruples and ahalf,
and hanging it uptill the 6. of May next following (at
which time 1t had fpromedpur along fhoot) wcdthcni ]
upon are-ponderation of it, had loft near two r‘f\g;a .
of its former weight, which was exhaled by infenfible
Tranfpiration.

OBSER-.
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OsseErvaT XXV
The Cow-Lady, or [potted Scarabee,

]T is a very lively and nimble Animal : Cut off the
head,and erec it perpendicular upon the neck(which
muft be faften’d to a bit of foft Wax)and then you fhall
feethofe two little fmall black eyes it hath, fett upon a
_lictle fhort neck (which is moveable within the former)
cither cye fett between three white plates, hke polifh'd
Ivory (two little ones on the one fide, and one great
oncon the other ) her eyesare alfo foraminulous, and
curioufly lattic'd like thofe in a Fly formerly defcrib'd,
If youunfheath her body, and take off her fpotted thort
cruftaceous wings, you fhall find under them another
pair of filmy Tiﬁ§ny long wings, like thofe of Flyes,
which lye folded up, an cafe§ within the former, of
both which pair fhe makes ufe in flying; which being re.
moved, nothing remains te fecare the bulk of the body
buta thin tcnfcr black skin, under which you might
mottlively fee the pulfation of her Heart for twelve or
fourteen hours,after the head and neck was feparated,

Osservar. XXVIIL
TheW ater -Infelt, or Water-Spider.

Hereis ablack cruftaceous Infe@& with an Annu-

lar body, and fix hairylegs, which moves nimbly
upon the water ; the two foremoft legs are fhorter than
the

H
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by one half, and ferve inftead of handsto reach
tal:\e :;?ngyto the moath : She hath two hairy geplculated
hozns knotted or joynted atfeveral divifions like Knot-
rafs. or Horf-tayl: Her body is like Froft-work in fil.
ver: Her eyes black, globular,and foraminulous.

OBseRVAT. XXVIIL
* The Wafp-like Locuft.

Here is alittle fmall long black Infeé, which yq;x

Tlhall find creeping and leaping amongft Pinks, }?11'1
lyflours, Rofe-leaves, @¢. whichin the Mierofeope : at
two fair long wings,and is bodied juft like a Wafp L( ron;'
whence I have given her the name of the Wa/p- I:mﬁd
with fix or feven Annulary divifions, of jett-blac a?
yellow wings: She hath two horns, made of five or | :lx
white and black internodium’s, very pretty to behol ‘,1
either of them arifing from a black knpbb d root, wit
three black legs on either fide, and two little black e¥es,v,
and,as 1 ghefled, latticed ; though what Art can pre c?t
diftin@ partsin that eye which is fett in an Amm‘a}l lo
fmall, that 1he whole bulk of itisno big er ’then'a mhe
bit of black thread, or hair. They are ilt'd ’mth the
leaft touch imaginable. I took them witha Pint plomt
dippdin fpartle,and foglew'd them to the objeé}-p ate,
as 1 do ftronger Infeéts with a touch of Turpentine.

OBSER-
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OBservar. XXIX
Tbe Sycomore: Locuft.

THere is a pretty little yellow Infe, which is bred,

and feeds on the Sycomore-leaves; which at firft
hath no wings, but fix leggs aud two horns, and runs
nimbly upanddown: In'the Glafs, I could not onely
fec its eyes, which are red, globular, goggled and pro-
minent; butalfo T could fce them very perfectly latti.
ced. She had two horns, which at the ends were flivand
bi-furcated : I could, near her fhoulders, fee the ftumps
of her growing wings: This atlatt is tranfpeciated in-
to aFly withtwo long wings; or rather a Locuft: it
conlﬁ[ts of Annulary Circles, and has hairs towards the
tayl.

OBseErvaT. XXX

Of the Listle white Eels or Snigs, in Vineger
or Aleger.

THey appear like fmall Silver-Eels,or little Snigs, and
fome of them as long as my little finger, conftantly

- wrigling and fwimming to and fro with a quick, fmart,

and reftlefs motion, Inwhich fmalleft of Animals thefe

things are moft remarkable :
Firft, They are not to be found in all forts ofVineger
nor Aleger, but onely in fuch, probably, as has arrived
to
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to fome peculiar temper or putrefaction, of whichl v —

can give you no Charaéteriftical Sign;_rforr‘l“lfﬁ?
found them in all forts of Vineger, botlin the keeneft
and finarteft, as well as in the weakeft and moft watrith
Vineger 5 and in all thefe forts, you fhall fometimes
find none at all; and I have both found them, and alfo
vainly fought them, in the former Liquors, at al feafons
and times of the year alfo.

Secondly, The manner and beft way of obferving
them is, upon a plain picce of white glafs, whercon two
or three drops of the faid Liquors are laid ; and folay-
ing that glafs on the obje¢t-plate, and fitting your Mi-
crofcope to it, you may diftinctly fee them to play and
fwim in thofe little Ponds of Vineger ( for fo big every
drop almoft fcems) to the very brink and banks of their
fluid element.

Thirdly, Nay you may fee them (efpecially in old
Aleger) with the bare eye, if you putalittle of it into
aclear Venice-glafs, efpecially into thoft pure thin white
bubbles, which they call Effence-glafles; you may then
fee an infinite company of them fwimming at the cdges
of the Liquor, nay am{in the body of it too, hke foma.
ny fhreds of the pureft Duteh thread, as if the whole Li-
quor was nothing clfe but a great thoal or mafs of quick
Eels or Hair-worms. i

I have another advantageous way of difcoverance
of them to the bare eye alfo, which i+ by puting alittie
of thofe Liquorsinto alittle cylinder of white glafs, of
a fmall bore and length, cither fealed or clofed up with
cork and wax at the one end: therein, if you invert
this glafs cylinder, and often turn it topfy turvy, no Li-
quor will fall out, onely alittle bubble of airc will al-
ways pafs and repafs through the inverted Liquor, and

Iy one
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one pretty thing Lhave herein obferved, that when this

bubble has ftood in the fuperiour end of the glafs (and

fometimes it would ‘do fo for a pretty while together
before itbroke ) Ihave feen fome of thofe fmallSnigs
or Animalsonthetop of it, erawling over the finooth
convexity of the bubble( like fo many Lcls over a Look.
ing-glafs) without breaking thorow the tender cuticle
amll:ﬁlm lolﬂb briltltlc and thin a fubftance.
ourthly, That as the Liquor ( dropt upon yo

objeét-plate) fpends and drics?xp, f(gyou';halrﬁ:e t)l;ol{]i:
litle Quicks to draw nearer and nearer together, and
grow feebler i their motion ; and when all the Vineger
or Aleger is dricd away, then they lic all dead, twifted
and complicated alltogether, likea knotof Ecls, and
afer alittle time dry quite away to nothing,

Fifthly , Their heads and tails are fmaller then the
relt of their bodics ; which is beft obferved by the Mi.
erofeope , when the Liquor wherin they fwim is almoft
fpenc and dried up, {o that their motion thereby is
rendred more feeble and weak , or when they lie ab.
{olutely dead. .

Sixthly, Another remarkable thing,is,their exceedin
exiguity s for certainly of alf Animals they.are the leaft
that can be feen by the bare eye, whichis helped and
advantaged alfo by’ the refradion of the water where.
inthey fwim. '

Sevemhly, If you take a {poonful of the forefaid
Vineger and heat it overa few coals , it prefently de.
ftroys all the Quick'sinit, {o thatyou may fee them-al}
ftretched out at their foll length, like a pencil chopt
fmall, orlittle bits of hairs fwimming up and down the
Liquor, which in a fhort time will precipitate and all
fink down to the bottom of the glafs.

Nay
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Nay thefe poor Vermin are not onely flain by actual
heat, butby a petcntia] one alfo: for, puttingbuta
few drops of the Oyle of Vitriolintoan Effence-glafs
full of that Vineger, it alfo fhortly de{hoyed themin
the fame manner as the fire had done before,

Bighthly, Now though heat hath thatkilling proper-
ty, yet it feems that cold hath not : for L have taken a
jar-glafs full of the faid Vineger, and by applying Snow
and Salt to it, I have artificially frozen all the faid Li-
?uor into amafsof Ice, (wherein all thefe Animals it
cemed lay incryftalled ) thbugh I could difcover none
of them in it (though I'have taken the Icy-mafs out on
Furpofc to look atit) fo that now I gave them for gone
or ever: yet when Icame again (‘about two or three
hours after) to uncongeal the Liquor, by keeping the
glafs in my warm hand, when the Vineger was again
returned to its formzr liquidity , all my little Animals
made their re.appearance, and danced and frisked a-
boutas lively asever, Nay [ have expofed a jar-glafs
full of this Vineger all night toa keen Froft, and in the
morning have tﬁaw'd the Ice again, and thefe lictle Ver-
min have appeared again and endured again that firong
and long Conglaciation without any manifeft injury
done to them; which is both a pretty and a ftrange
Experiment,

Ninthly , Ihave filled anefleice-glafs half with the
faid Vineger, and half with Ovle(wiich floatedonthe
Vineger) inadittin@ Region by it felf, and 1 have ob-
ferved thatin frofty weather when the Vineger has been
congealed , that all the little Eels have run up into
the fuper-incumbent oyle to preferve themfelves there,
and would not return till fome warmth was apply-
ed to the Vineger again, and then they would al-

EFa ' ways
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‘ways prefently return down into their native Liquor
again.

Tenthly, Their motion is very remarkable, which is
seftlefs and conftant, with perpetual undulations and
wavings, like Eels or Snakes; fo that it feems, that
Animals that come ncareft the claffis of Plants, have
the moft reftlefs motions. - -

Eleventhly, the innumerable number and compli-
cated motion of thefe minute Animals in Vineger, may
very neatly illuftrate the Doétrine of the incomparable
Des-Cartes , touching Fluidity : (viz.) That the parti-
cles of all fluid bodies arc in a coutinual and reftlefs
motion, and therein confifts the true nature of fuidity:

for by this ocular example, we fee there may be an in.

teftine reftlefs motion in a Liquor, notwithﬁnmling
that the unaflifted eye can difcover no fuch matter.,
which likewife is evinced by Obferv, 13, Of the Mites in
Meal,

OsservaT. XXXL
Of the great Black Snail,

N this flimy Animal ( the flow- paced Engine of Na-
] ture) arc very-many rare and excellent Obfervables,
The firftis his Eyes, which are four in number, (like
black atramentous Spots ) fixed to the end of their
horns;; or rather to the ends of thofeblack filaments or
optick nerves, which are: fheathed in her horns which
fhe can retract or protrude, through the hollow trunck
ofher horns, as.{he pleafeth,

1f with your finger you take hold of thetip of her

horn
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horn when fully extended, and draw out this nervous
filament, or then nimbly clip off the extremities of her .
horns, you fhallin the Micrejeope fee thofe 2. black fpots -

to be femi-fpherical eyes, like two large blew Beads: *~

and we could afterwards alfo, when fhere-extended the
ftump, clearly perceive it with the bare eye to be tubu-
lousand hollow. And therefore however, thoughthe
learned Doctor Brown (my cver honoured friend)
hath ranked this conceit of the Eyes of a Snail (and cf-
pecially their quadruplicity)amongft the Vulgar errours
of the multitude; yet througha good Microfecpe, he
may eafily fee his own crrour, and Nature's moft admi-
rable varicty in the plurality, paucity, and anomalous
Situation of eyes, and the various fabrick and motion.
of that excellent organ 5 as our Obfervatiaus will more
particularly inform him.

1f by a dextrous Diffe&ion you would fee the inter-
nal Fabrick of this Animal, there arc many cxcellent
things that will recompence your curiofity.

For firlt,yon may find her Heart jult over againft thae
round hole ncar her neck (which Do&or Harveyin-
genioufly conjectures. to bethe placcof their refpirati-
on ; which hole you may obferve to open and fhut as
fhe moves or ftands fhll, and out of which 1 have ob-
ferved fome falivous Matter to be evacuated.

We have obferv'd her Heart to beat fairly for a quar-
ter of an hour after her diflt&ion ; afterwards we toak
out her guts which were of a purc green colour, by
reafon of the thinnefs of their film, and tranfparency
of the green juice of hearbs with which they were re-
pleated.

They were all diaper'd or branched over with pure
white Capillary litle veins, which (by help of. the Ai-

crofcope)
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" #rofcope) we could difcern to be hollow, with a blackith
kind of pith ruuning through the midft of the finalleft
of them, which doubtlefs was their nutrimental juice
coagulated there, like the bloud ftarkn’d in the veins
of dead Animals.

They are mouthed like a Hare or Rabbit, with foar
or fix needle.teéth, like thofe in Leeches.

Nay this poor Animal ( how contemptible foever it
may feem ) hath a whole Sett of the fame parts and or-
gans with other Animals, as Heart, Liver, Spleen, Sto-
mach, Guts, Mouth and Teeth, Veins and Arteries :
Yeaand a pair more of the nobleft of the Senfes (the
Eyes.) ,

- Nay this Animal doth autoptically &vince us, that, as
fanguineous and more perfect Aniials , have acircula-
tion of their bloud within them; fo thismoreignoble
creature hath alfo a circulation of its nutritive humour,
which is to it as Bloud is to other Animals.

Nay further (which is the beft Remarkable of all )
this juice hath notonely a circular motion 3 but alfothe
very Animal Spirits (by which fhe moves) feem to have
the like Circulation, For, if youobferve her with the
bare eye to creep up the fides of aglafs, youfhallfcea
little ftream of clouds, channel up her belly from her

. tail to her head, which never retarn again the fame way,

, but probably go backwardsagain from the head down

the back to the tail; and thus, folong as fhe is in local
motion they retain their circulation, which isa plea-
fant fpe@acle. And more pleafant, if you let her creep
upon the lower fide of your glafs.obje&-plate, and fo
view that wavy Current of Spirits through the Mierof:
cope; which handfome experiment does not onely prove

the Spirit’s circular motion, but alfo ocularly demors
: ftrates
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ftrates that the Animal Spirits are the Soul’s immedi-
ate inftrument in all Loco-motion.

Now if you rcEIy that it is onely the parts of her bo.
dy 5 that moving by akind of undulation protrude ono
another forwards, as Palmer-worms ( which we call
Wool boys,) and fome fort of Caterpillars do : Tothis
1 aniwer, that do but intenfly obferve any oncof the
former fpots or clouds, and you fhall fee it go quite a-
long from the tail to the head, keeping alwayesanc-
qual diftance from the precedent and fubfequent fpot :
fo that it is far more ingenious to belicve it tobe a gale
of Animal Spirits, that, moving from her head along her-
back to hertail, and thence along her belly to her head
again, is the caufc of her progrefltive motion.

Osservar. XXIL
Of Lampreys.

He Lamprey hath feven holes or cavities, on eis

fide three or four, and no gillsatall, asother:

fiflies have ; whence the common people, through igno-
rance of thefe cavities, and their proper ufe in nature,
have affirmed them to be Eyes ; an errour fo grofs m}d
palpable, that it needs not the Microféope to refuteit:
For thefe holes or fluces do indeed fupply the defeét
of gills, and are affifted by the conduit in the head, for
( like Cetaceous Animals ) the Lamprey hath a fittula,
fpout or pipe, at the back part of the head, whereat
they fpirt out water, fo thatboth thefe cavities and the
head-pipe together, do very.neatly fupply the defect of

gills,r JUS
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gills, and execute their office of receiving and ejeGing

water again. .

Thefe fluces and the fittula, thoot them(clyes flope-
wife, and not fraight forwards, into the cavity of her
neck, :

The Heart in this Animal is very ftrangely fecured, &
lies immured or capfulated in a Cartilage, or grifly fub.-
ftance, which includes the Heart and its Auricle, as the
Scull or Pericranium does the Brains i other Animals;
itis of a horny and tranfparent fubftance , of an obtufe
conical figurc, cemented and glewed as it were on all
fides to the Pleura » orinnermoft skin of the Thorax ;
the Cone or obtufe Tip of this Capfula, bucts or fhoots
it felf into the bafis of the Livér, which to give way
thereunto has an oval cavity or hollownefs exactly fic
to receive it,

In this Cartilaginous Pericardium, or purfe of the
heart, is likewife the Auricle co-included, lying not up-
on the bafis of the heart as in other Animals, but late.
rally adjacent thereunto, infomuch thar it being far
more flaggy then the heart, they feem to reprefent the
right and left ventricle of the heart. Yet is the Heart,
not oncly more folid , but feated in the right fide , and
the Auricle in the left,

If the Lamprey be laid upon her back, and you gent-
:yh'ft up with aprobe, the Heart and Auricle ; you fhall
ce a fine thin Membrane arife, which feparates the
Heart from the Auricle, as the falx cerebri does fepa-

rate the left fide of the brain from the right,

From this Auricle proceeds a little fhort Channel,
which perforates this feparating Membrane, and brings
the bloud from the auricle into the heart, we thrufta
probe juft under this Channel betwixt the Heare and the
Auricle
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i fee the bloud paffe from the Auncle.mto the
?I‘:ralftl :’ ;gr atevery pglfg of the Auricle‘you mxgl‘:t fee
the bloud paffe threugh this Channel into the glart;
for alwayes , as the bloud paffed throughit was cwlvd,
and, whenempty , palxlc » and tranfparent , that Icou

' obe thorow it. -
eaf\i}{lyhfi'e‘::éhlchl;a the Probe in this pofition, with another
Tnftrument and it together , I quite ftopped the Chan-
nel on purpofe to hinder the bloud from comm%i into
the heart, which thereupon grew very pale, and ina
fhort time ceafed its motion; the Auriclein thﬁ mt?nm
fwelled and was very red. I no fooner opened t el C 1;n-
nel to let the blou? ha:/c abfrec paffage as formerly , but

n afrefh to beat again. . .
rh‘:\;:al;rln?:lg:d the heart whilegit was in its taotion xltlh
a large pininto the cavity thereof, and at every fy 0‘3
or contraction, we lai;;\ylfaw a drop of bloud {queez

j out of that hole. o
an;lne J:lﬁtcinimal, you may eafily ditinguith beth(:icu
the motton of the heart and auricle, for there mtf:rlce e;
the time of apulfe twixtche motion of ic auricle an
the heart; and the heart in every diaftole is of a faxlr pur(i
ple and ruddy colour, and in every fyftole pa el:;_n .
wan, as is obfervable in Frogs and other Fifthes alfo 3
where you may fee the heart to fhift colours by turns‘,;
as it receives or ejes the bloud in the performance o

i ion. )
th(zl‘lc:ur;u‘t;l‘lgorcafon of this Cartilaginous C_a;}ﬁlx)la o,f
the heart in this Creature, mightbeits defe® o onlcs
and thofc coftal ribs, which {crve others to f_ecur]c1 ({1:.
heart from all external violence ; for, the wan(;mﬂg the ‘
had not Nature wifely fecured and capfulated the hea

) ) . lintu.
in this griftle, it had bcanfhbJe& to all externa l:‘i)eus,

4.!
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ries, which might have hindred the motion, and endan.
gered the life of the Animal.

This horny Capfula, alfo ferved inftead of a Dia-
phragm to part the lower Venter from the Thorax.

The Lamprey likewife hath no bones : for the fpine
or back-bone, it hatha Cartilaginous flexible Tube or
Channel, without any Pertebra or Spondyls in it, hollo-
wed or tubulous from one end to the other; inwhich
lay the Spinal Marrow, which was ofa ferous, thin, and
milky fubftance.

In fome Lampreys, I have found the Liver ( as Do-
&or Brown writes) of a pure grafi-green colour , which
remain'd and kept that tin@ure whilft the Animal lived ;
but when I had cat itout of the Body, and layd it by,
it prefently turned into a faint Olive-colour. Befides I
have in the beginning of April cut up many Lampreys,
whofe Livers were of no fuch colour at all, but a dull
yellow, like that of Ecls and other Fifhes,

So that in this Animal, and Snakes alfo,

you may di-
finctly fee the Bloud's Circulation.

Opsegvar XXXIIL
Corns of Sand, Sugar, and Salt.

'IT' is_worth an Hour-glafs of Time to behold the
Cryftal Sands that meafurcit; forthey all feem like
Fragments of Cryftal, or Alum, perfe&ly Tralucent, of
irregular polyhedrical figures, noe any one globular s
every Corn about the bignefs of a Nuttmeg, or a Wal-
nutt: which. from their unequal fuperficies refrain
and

-
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and refleting the Suas rays, feem here and thereof
Rainbow.colours: . o
Being layd of a row or train, they feemed like a Caw-
fy of C'ryﬂ:al Stones, or pure Alum Lumps: So that
now we need not fo much wonder: with the Vulgar
philofophers , hew fo clear and glorious a body as
glafs , fhould be made of {o durty, opace, and contem-
tible Materialsy as Afhes and Sand ; fince now weare
taught by this Obfervation that Sand, and Salr which is
in the Afhes, the two primc Materials thercof , are of
themfelves fo clear and tranfparent , before they unite
into that diaphanous Compofition,

OBSERVAT. XXXIV.
A [mall Atom of Quick-filver.

N Atom of Quick-filver (no bigger then the
falleft pins.head) feemed like a globular Look-
ing-glafs) where (as ina Mirrour) you might fee all the
circumambient Bodies ; the very Stancheons and Panes
in the Glafs-windows , did moft clearly and diftinétly
appear in it: and whereas, inmoft other Mettals , you
may perceive holes, pores, and cavities; yctin ¥ none
atallare difcoverable; the fmalleft Atom whercof,_mlld
fuch an one, as was to the bare Eye, tantiim non inv:_’/t/u!e,
was prefented as big as a Rounfeval-Pea, and proje-
&ing a fhade 5 Nay, two other Atoms of ¥, which
were cafually layd on the fame plate, and were undifs
cernable to the bare eyc, werc fairly prefented by our
Z\/Iitro/cape.

G2 OBSE -
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OsBsgrvaTt. XXXV.
Mercurial Powders,

!

N thofe Chymical preparations of Mereury, which
] they call Turbith-Mineral , Mersurius Vite, dulcss,
fublimate , precipitate, and Mercury Cofmetical , you
may moft pﬁnin(lly and diftinétly fee the globular Atoms
of current and quick v befprinkled all amongft
thofe Powders, lﬂ(e fo many little Stars in the Fir.
mament : which fhews that thofe Chymical Prepara-
tions, are not near fo purely exalted and prepared, as
they are prefumed to be; nor the Mereury any way tranf.
muted, but meerly by an Atomical Divifion rendred
infenfible.

That fubtleand pure yellow Powder of Mersury , cal-
led Mercurius vite , looked like the Yolk of an Egge
boyled hard and crumbled to a grofs Powder : in itand
in that Meal-like Powder of aereurius Cofmeticus, were
globulesof ¥ plainly difcernable.

OBsER-
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Onsn.;u\r. XXXVL

Of the feven Terrefirial Planets , as the

Chymifts eall them.

@ Gold, v Qujek.filoer,
qa Silver, Y% Tin,
Viz: Qg Stecle, Jh Lead.

e Copper,

. : d

lih'd piece of any of thefe Metals an
02&&;&?&: themgllfullofﬁ ures, cavities , 2"5’
erities, andirregularities 5 but leaft of allin Lead,

a:vfli':ich is the clofeft and moft compact folid Body pro-
bably in the world.

O'BS B X~
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Oas.aav‘«'r. XXXVIL
Ribbans of all fores of Colours , Silk, Sar

ten, Silver and mixed,

AIN the Silk Ribbans, youmight plainly

fee the Contexture , how the Warp
and the Weft crofs onc another at right
Angles ; and how neatly they are platted,
juft asinthis PiGure : In Satten Ribbans, -
one Warp crofled over three or four
Wefts, mott lively and pleafancin Cloth |
of Silver, the Weft (being flac wired Sils
‘ver ) that crofles the Warp, it makes a
fine Chequered Reprefentation.

OBseErvaT. XXXVIIL

The fmall Duft, Powder, or Seeds of the
leffer Moonrwort,

Hat fmall pure yellow Meal or Duft, which you

I may fhake off from ripe Moon.wort, appears
like a heap of little white round Bugles, or Seed Pearl,
and fomething tranfparent when the Sun fhined » like
with a fiber about every one
of them like thefemi.circular ribbe in aPompion: So
that this Bxperiment hath decided the old quarrel in

Herbalifm,

Microfcepical Obfervations..
i ich i ; hongh
balifm, Which is the leaft of Seeds ; for t

I1;‘{(ixrﬁard-ﬁ:cd do carry the Vogue amongft the l’eoplt’t.l
et its exiguity is to be refpeively underftood, of fuc
}S’ceds as extend to large produions; for we fee that
the Seeds of {weet Marjerom and wild Poppy , are fa(;
tefle; and the Sceds of Tobacco fo fmall thata thoufan
of them make not above one fingle Grain in wex_gl}t:
/et muft all give place to the fuper-exiguity of this fa-
3inaccous'-Sced of Wort, whichisindced 7ov aveguamer
H S,

.M?Z(I!Trh: c;iguity and fmalnefs whereof may very wcll.bc
one of the Magnalis of Nature, fomewhnnllu[trat{ng
the great Work of the Creation , and vaft Production
from Ncthing.

OBseErRvVAaT. XXXIX

The Seeds of Wall-Rue, or white Mayden-

basr.

N ich hath
Ake one of the Leafs of Wall-Rue, ( which ha
tll:ce ?)llac(lzifh fcurff fticking te the back fide ofit)
and lay it upon the obje&t-plate, and you fhall fee alt
the Secds look juft like a fett of black Buttons upon

A7

green Taffata; and every Button er Seed compaffed

i ircle orribbe , fomewhat refcmblingg Catter~
;ill;.l:r? lct“i:ath been the Opinion of old Herbarifts, that
the Capillary Plants had no Seeds, which errour did rlffc
mecely from a popular inadvertency ; for though thfi e
Plants carry not their Seeds in, vifible Husks, Pods,

Spikes, .
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Spikes, Fruits, &e. ﬁeg are they conftantly to be found -
on the back fide of their Leafs, Osservat XLL
l//’) C
orn Poppy Seeds.
! OssERvaT. XL, PR
. Hey arc nonc of them
Of the Seeds of Strawberries. [ Foloutie s nor of a
- fmooth furface , but all- like
i . Kidneys in form, and of the
3 Is ftrange to fee, what feveral wayes Nature pro- feeming bignefs of Walnuts ,
duceth'and fecureth the feveral Seeds of Plants 3 and like an Hony-Comb on
fome are preferved in large Pulps , as the Seeds of the furface, with regular Sidesand Angles, making all
?ll pomiferous Plants. Others, befides the circum- of them pentagonal and hexagonal arcola’s s and glifte-
involving Pulpe, are immured in Shells, as all Stone- ring in the Sun-fhine like Tiffue,or the Foil on the back-
‘ Fruit, &e. Others, in theleffer Pulp of their Berries, fide of a Looking-glafs, as is prefented in thefe two
; as Mulberries, Rasberries, ¢c. But in Strawberries, Figures. Some other Seeds alfo looked not unlike
E{ Nature hath put out the Sceds, asif they were fprou- them, as Henbane, Flower of Briftow, ¢¢.

tings from the Pulp : for thofe fmall fpecks or pto-
tuberances on the outfide of the Strawberry, arethe
Seeds thereof, and in the Microfsape look not unlike
5 : the Strawberry ; fome reddifh, yellowith, and green
g colours, as the Strawberries themfclves are.

OBservaT XLIL

T he fmall Duft or Powder on the Pendents
of Lillies.

N all our common Garden-Lillies ( cfpecially the
Red and White ) out of the middle of the Flower
groweth a long ftyle or poyntel, befet round about with
fmall chives, whicharetipped wirhpendents, a fingle
pendent onthe head of cvery Chivall pounced over
with a fmall Duft or Powder, which will cleave to and
finut your fingers : this Powder ( taken from the yellow
"H Lilly) |

OBsEr.-
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Lilly) looks very pleafantly in the Microfespe, of a gold-
en colour, and fomewhat diaphanous ; wherc you may
{ec cvery Atom very diftinétly to be of an Qval Figure,
exactly like fome fort of Seeds: the Powder of the white
Lilly pendents, looks of a pure paleyellow, and like fo
many pieces of polithed Amber,

OsservaTt. XLIIL

The Leafs of feveral Trees and Planss.

He backfide of a Rofe-tree.Leaf, but efpecially
of a{weet Brier Leaf, looks diaper’d moft excel.
lently with filver,

The backfide of the Leaf of Englifs Mercury, called
bonus Henricus, looks, as if rough-caft with filver, and all
the ribs arc ftuck full of round white tranfparent Balls,
like innumerable Grapes, or Oake Apples, ora Brace-
let of Cryftal; and we could discover little foot. ftalks
in many of them, by which they were faftned to the

" ribs and fibers of the Leaf, _which is a very pleafanc

Spedacle, :

A Leaf of Ruc looks all full of holes like an Hony-
Comb.

A Sage Leaf looks like a white Rugge, or Shagge,
full of Knots , tafleld all with white filver T hrums, and
one or two fine round Cryltal beads or pendents , as
big as Peas, faftned to every Knot.

O BSE=:-
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OsservaT. XLIV.
Pink-pendents.

T[—Ie chives which grow out of red Pinks, and
whichare tipped with red Pendents, befmeared
over with a (malYMcaly Powder, look very pleafantly
in the Glafs; forevery Pendent looks like a red Taffa.
ta Cufhionet, all befet and fprinkled over with round
white Beads, or Grumwel. feed,

Osservat. XLV.

Of N eitles.

Ook at the backfide of a Nettle.Leaf, and you
thall fee it all full of Needles, or rather long fharp
tranfparent Pikes, and every Needle hath a Cryftal
pummel, fo that it looks like a Sword-Cutler’s Shop, full
of glittering drawn Swords, Tucks, and Daggers; fo
thac here you may autoptically fee the Caufes, as well as
you have formerly felt the Effe€ts, of their Netling.
Something like them, appear the Prickles on Borrage-
Leafs and Stalks.

H 2 OBSER-
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Onsr.nv{A.T. XLVL
Gilla Theophrafl.

IT looks pleafantly, like a diaphanous heap of Icycles
or ftiriated Niter s but not altogether fo regularly
figured : but moft of them are oblong particles, angu-
lar, and pointed, whichmay perchance exftimnlate the
Stomach, ( by its netling pungency ) like a heap of
needles, and fo promote its vomitory opcration,.

OBseErvaT. XLVIL

A Nt

A Nitt is an Egge glewed by fome vifcous matter to

the fides of the hair it fticksto s it is Oval in fhape,
white in colour, and full of tranfparent 1 iquor or Gel.
ly, and feems te be cafed in a brittle Shell by the crack-
ling it makes ‘twixt your nails. In thefame manner
appears a Nittin a Horfe's hair: Maffet will needs have
it a quick, orrudely.-fhaped Animal.  Thus difcurfive
Argumentation and Rational probabilities miflead men
in the Wildernefs of Enquiry; but he that travels by
the Clew, which his ownfenfe and ocular obfervation
bhas fpun out), is Lkelieft to trace the fecureft path, and
go furtheft into the Maze and Labyrinth of Truth,

/ OBSER-
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OBsERvAT XLVIIL
A Line drawn upon Paper.

S thefe dioptrical Glafles, do heighten and illu-
A firate the Works of Nature, fo do they onthe
other fide, difparage and depretiate thofe of Art: For
as they fhew the incomparable exactnefs of the former,
fo do they difcover the flaws and deficiencies of the
latter 5. for a right line cither printed ordrawn never
foneatly upon paper appears all ragged, indented, and
difcontinued by the rugofities and fecming protube-
rances of the paper, in which likewife you may fee
whole clouds, as it were, of raggs, the primitive materi-

" als thereof.

1 had a Rarity beftowed on me by Mafter Taylor(once
a famous Scrivener in thefe Parts ) which is, The Lords
Prayer and Creed writ in words at length , and a Brevi-

ate alfo of the ten Commandments, and all couched -

(but diftin@ly writ) in the compafs-of a fingle penny.
Ta the Mierofcope you might read itall, asif it were writ
in Text hand , butall the Letters appeared (as we have
obferved of the linc) crooked and unhandfome;; fo In-
artificial is Art when fhe is pinched and ftreitned in her

Workmanfkip.

OBSE Ry
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‘OBSERVAT. XLIX.
The Sparks of Flint and Steel,

TAke. a good Steel and Flint, and ftrike fire overa
white fheet of Paper, and obferve diligently where
fome eminent Spark falls ; for there you fhall find a
lile dark fpot or moat, no bigger then a pins point
which through our adierofcope d81§ appear tobea per:
fectly round ball polifhed like Stee! or Glafs, infomuch
that I could fee the Image of the Window, and the mo.
tion of my handrefleted fromit, What this polithed
Atom is 5 Mafter Hook has ingenioufly conje@ured ,
o, That it is a parcel of the Flint or Steel, or both ;
which by fo violent a percuffion is made fo glowing
!10(‘, that’tis melted into glafs: for fir®k, I'obferved that
it was perfectly globular, and exaétly like thofe glafly
Cindars, which are melted at the Iron-forges.” Se-
condly, Thatit was none of the Atoms of the Steel or
Stone, grated off by Collifion ; for thofe you might
eafily fee were diftinguifhable from it ; now that fo li.
tle a ftroak, and fo fmall a fice can vitrify, will be better
underftood by him that knows, how fmalla heat ata
Lamp-Furnace will melt Glafs: I have fiall Capillary
Glafs-Tubes , which will melt immediately like Wax
if you hold them but near the flame of a common Can.
dle, without any blaftacall s by which Artifice I make
fmall Syphons, forthe Tryal of many notable Experi-
ments, of which I have treated at large in our Mercurial
Experiments.
This further I fhall adde of Flint, that in it you fhall
fee

Microfcopical Obfervations.
fee fmall Sparks of Diamonds angular, andsgrowing out
pf the Stone as out of a Mineral bed,

OBsERVAT. L.
Cf Hair.

E {lit a black Horfe's Hair with a Rafor, and

erceived it to be hollow, with a white ftreak
| like pith in the middle of it; it feemed as big as a-Rufh,

and %);e a Rufh flit length-wayesinto two.  They are
none of them Cylindrical, but angular and corner’d,
which you may cven perceive by your fingers, by twir-
" ling a Horfe-hair inthem : Now though Borrelius, and
fome of our Anatomifts, as Bartholin , Riolan, &¢. fay
the like of the Hairsof amans head, that they alfo are
hollow within, and angular and corner’d without : yetl
could never perceive neither the one northe otherin
any of the Microfcopes 1 have feen , though have tried
itin four excellent ones, the worft whereof I am confi-
dent was better then that of Berrels: 1n all which, 1
could perceive nothing of an Hair y but'thatit was like
a thin horn fomething diaphanous (efpecially inthe full
Sun ) which diaphanity might perchance hinder the

1 my felf have lietle glafspipes of fo'little a Cylinder,
and fo fmall a bore, that their hollownefs to the bare
cyc is utterly imperceptible.

fenfibly hollow , which are analogous to the hairs ina
man; Idoubt nat, but every one of our hairs is hollow
alfo, which though our Glaffes (by reafon of their tranf-

parcncy,

appearance both of its cavity and angularity alfo: for -

And fince the briftles and quils in other Animals arc -

55




“drawers kuow, that if they take a fhort piece of Wire,
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parency) cannot prefent,yct it is palpably evinced by an
odde Experiment in Poland,where there is a difeafe(they
call the Pliea) which makes the very hairs of their heads
drop bloud atthe ends , and if cutany where, todrop
bloud there alfo ; which infallibly proves the tubulous
cavity of them. Befides, we fee the hairs do grain and
fork themfelves , ( when grown too long) whichisa
fign alfo of their hollownefs.

What, fhall we judge them too fmall to be perforated
by Nature ? fince we fee fhe has perforated Veflels
within the Body, as fmall as hairs,as the Vene Laffes, and
Lympha-ducts; nay, fince we fec that Art can blow
a glafs hollow, and yet as fmall as a hair 5 and your Wire-

as thick as a quill, and drill it through, that then though
they draw it out to the fmalnefs of a hair, yee will it fill
remain hollow quite through in defpite of their Wurdle :
which is as great a Miracle in that Engine , as that the
like Wire once gilt , fhall remain perfectly gilc all
over, though it be drawn five hundred yardslonger
than it was at firft ; which is an experimental cruth, and
the dayly practice of our Wire-drawersin London.  So
that the eonclufion of this Obfervation may be this,
that every hair of our head is asa little quill or hoen,
hollow and tranfparent. Which feems to be further a-
vouched alfo by the burning of hair; for there you
may perceive the fame odour and fmell, as of buruc
horn; and the Chymifts, as Iremember, draw out of
hair a volatile Spirit,exactly like that of Harts-horn:both
which experiments do prove ap homogeneity and fimi-
larity of their fubftance,

OBSER-
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OBsERVAT. LL

Of Aromatical, Elettrical , and Magneti-
cal Effluxions.

Ome with a Magifterial Confidence do rant fo high
S as to tellus, thatthereare Glaffes, which will re-
prefent not onely the Aromatical and Eletrical Efflux-
jons of Bodies, but even the fubtile efluviums of the
Load.-ftone it felf, whofe Exfpirations (faith Do&or
Higbmore ) fome by the help of Glaffes have feenin the
form of a Mift to flow from the Load-ftone. ‘This
Experiment indeed would be an incomparable Evi&i-
on of the Corporeity of Magnetical Efluviums,and fen-
fibly decide the Controverfie ‘twixt the Peripatetick -
and Atomical Philofophers.

But Mam fure he Ead better Eyes , or elfe better
Glaffes, or both, then ever Ifaw, thatperformed fo
fubtle an Experiment: For the beft Glaffes thatever
1faw, would not reprefent to me, the cvaporations of
Camphire (which fpends it felf by continually efiuvia-
ting itsown Component Particles;) nay, 1could never
fee the groffer fteams that continually perfpire out of
our own Bodies, which you fee will foil and befmear
a polithed Glafs at any time ; and whichare the tuligi-
nous Eruations of that internal fire, that conftantly

burns within us.
1 Indeed
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Indeed if our Diopticks cotild attain to that curiofi.
ty as togrind us fuch Glafles, aswould prefent the Ef.
fluviums of the Magnet, we might hazard at laft the
difcovery of Spiritualities themfelves : however it
would be of incomparable ufe to our Modern Corpuf-
cularian Philofophers, who have banifhed Qualities out
of the lift of the Predicaments. And truly, as the Lear.
ned Do&or Brown hath it5 The Doctrine of Effluxi.
ons, their penctrating’ Natures, their invifible paths,
and unfulpected effes,are very confiderable ; for (be-
fides the Magnetical One of the Earth)feveral Effufions
there may be from divers other Bodies, which invifibly
act their parts at any time, and perhaps through any

Mediumi : A part of Philofophy but yer in difcovery;
and will, I fear, prove the laft Leaf to be turned overin
the Book of Nature. '

Some Confiderations, Corollaries , and De.

dullions, Anatomical, Phyfical, and Op-

tical , drawn_ from the former Experi.
ments and Obfervations,

Frrft, Therefore, itis Ocularly manifeft from the for-.
mer Obfcrvations, that, as perfect Animals have an
inceffant motion of their Heart, and Circulation of
their Bloud ( firft difcovered by :he illuftrious Do&or
Harvey; ) fo in thefe puny automats, and exfanguineous
picces of Nature, there is the fame pulfing Organ, and
Circulation of their Nutritive Humour alfo: asis de.

monftrated
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monftratedby OBSE R V. fourth, fixth, feventeenth,
m}.‘lay, by OBSER V. fixth, itisplainthata Loufeis
a Sanguineous Animal, and hath l_)oth an Heart and Au-
ricles, the one manifeftly preceding the pulfe of the o-
ther s and hath a purple Liguor or Bloud, which circu-
lates in her (as the Nobleft fort of Animals have) which
though it be onely confpicuous inits greateft bulk, at
the heart, yet certainly it is carried up and down in Cir-
culatory Veffels; which Veins and Arterics are foex-
ceeding little, that both they and their Liquor are in-
fenfible : For certainly, if wecanata Lamp-Furnace
draw out fuch finall Capillary Pipes of Glafs that the
reddeft Liquor in the World fhall not be feen in them
(which Lhaveoften tried and done ;) how much more
curioufly can Nature weave the Veflels of the Body 5

nay, and bore themtoo with fuch a Drill, asthe Artof

man cannot excogitate: Befides, wc fee, even inour
own Eyes, that the Sanguincous Veffels that run along
the white of the eye (nay and probably into the diapha-
nous humours alfo) are not difcernable, but when they
are prctcr.unturadlly di}tc_ndcd in an Ophthalmia,and fo
row turgent and ConipiCuous, ) o
8 To wl%ich we may Eddc, that in moft quick Fifh,
though you cut a piece of their flefh off . y=t willno
bloud be difcernable, though they be farx%uxn;ous An‘l-
mals 3 but the bloud is fo dividc_d bxx 1~ minutenefs
of their Capillary Veflels, or pcrcnbrauqn_throu%h thc.
habit of the Parts, that oithcrit.haﬂnfhts rednefs, or
our eyes are not able to difcover its tincture.
Secondly, It isobfervabl:allo fx.-om the former Ex-
periments, that in thefc minute Animals their nutritive

Liquor never arifes to the perfeion of bloud, but con-
12 tinually
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too little to have any parts at all,

Microfcopical Obfervationss

tion xxxi. That not onely the bloud in perfeck Animals,
and the chyle in imperfect ones;but alfo the Animal Spi-
rits have a Circulation, which fingular obfervation hath
often provoked and entifed our endeavours into a fur-
ther enquiry after the Nature of theft Spirits, as to their
Origin or Generation , their activity and motion, with
fome other cminent properties belonging to them :
we fhall draw our thoughts together, and fo prefent
them to your View: I will not fay, thatour difcourfe
hereon , fhall pafs for an un-controllable authentick
Truth; itisall my ambition if it attain butto the fivou-
rable reception of a rational Hypothefis at lag.

Microfcopical Obfervations.
tinually as it were remains Chyle withi
y s Chyle within them, f
glf a higher heat to dye it into that Spirituous I?ir :'g:\t
! Ca?r,czlc;?_ihall:bfcnlfg in perfect Sanguineous AI:]ilmls.
ion of an albugineous chylie.r ‘
the bloud have a being ) i o Natura o pefore
Ou being ) if youtake Nature at the rj
and critically obferv i i Vo b
‘Glge begi,m};nogs,“w her in her rudimental and ob.
orview butan Egge, (after the feco
: ¢ :cond day* .
::at;:gnt(,) ::lllled gou ??1" 1(}6 the cicatricula in the Y)'losll::)iilir
readth of a groat or fix-pence int :
parent concentrical circles ; in the Cex?tre N tra.nf-
‘ : whe
white SPIOt’, with fmall_whitc threads, (which inrngj:(a
¥rov<l:)s t lc'Hcarc.wnh its Veins and arteries) but at 1-ey
delntb oth its motion and circulation is uudifccmablg tc;
al(? t;«rc: eye, by reafon of the feeblenefs thereof , and
col% urc:::tgce bo}:l']: thg [}.llquor and its Veflels were con
white of the Eggsthey fwumiin; .
Heart does circulate this fer S laphanons hquon e
: ous diaphanous Ei
fOlX (Sy a higher l’:eat) itbe nirnedpinto bloudlquor’ be-
. And onething here 1 am tempted to annc;: i
is ad p;’ctty and beneficial Obferv:l:tion of the Mi,cr:;?;czh
anlrt atis, That as foon as ever you can fee this rid’
g‘\; ing Particle appear (which Do&or Harvey conceite
mc;?toii fg ik:éttlhe {I_c{cart,but one of its Auricles) you fhall
. y {ee it, to bethe whole He ]
Auricles and both Ventricle sy
. icles, the one manifi
l(;gg;neg the gulfc of tt,he other ( whichtwo moetﬁ)lryxsptrhe;
L ye rudges to be Synchronicil ) and wi
interloping perifyftole at all bl outany
. : So admirable is cvé
Organ of this Machine of .o evers pay
rgan of this -ours framed, thateve
within usis intirely made, when the whole Organr?egfl:;

A Digreflion of the Animal Spiriss.

Irft, then, we have not thofe narrow conceptions of
1 thefe fubtle Spirits to think that they are onely in-
claded within the Bodies of Animals, or generated
(much lefs created) there, butwe doe believe that they
are univerfally diffufed throughout all Bodies in the
World, and that Nature ac firft created this eetherial
fubftance or fubtle particles,and diffufed them through-
out the Univerfe, to give fermentation and concretion
to Minerals; vegetation and maturation to Plants; life,
fenfe, and motion to Animals; And indeed, to bethe
main (though invifible) Agent in all Natures three
Kingdoms Mineral, Vegetal, and Animal.:
And let they fhould (becaufe of their exceeding
volatility and activity) be of little or no ufe, Nature hath

;mmerfed them in geoffer matter, and imprifoned them
h which fhe has intermixed thein,

Thirdly, It is peculiarly remarkable from Obferva. in feveral Bodies, wit
the

tion
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the better to curb the boundlefs activity of fo thin and
fpirituous a fubftance, and therefore the Spirits ( of all

compound Bodies efpecially ) ought to be confidered
-undera triple notion

1. Fixation,

Viz, Under the ftate of § 3, Fufion,
3. Volatilization,

Firft of Fixation, when they are fo complicated with
the grofer Particles of Matter, and locke therein {o
faft, that they can hardly be feparated, and dif.imprifo.
ned as in Minerals, but moft ef; ecially in Gold.
Secoudly, The ftate ofFuﬁ%n, Icall that, when the
Spirits by any kind of help have fo wrought themfelyes
towards a Liberty, that they are in the middle way to
Volatility, as in half.concoéted Minerals, fermenting
Vapours or Liquors, and half.ripned Fruits, &,
Thirdly, The Spirits are in their third ftate of Vola.
-tility , when after a colluctancy with the groffer Parti.
.cles they have fo fubjugated and overcome them, thae
they are juft upon wings, and ready-to fly away; asin
‘Wine whenitisin the height of its ferraentation, and in
fome part of our arterial bloud alwayes. Now we ob.
ferve that thofe Bodies thar relax and open the groffer
compofition of other Bodies, do prefently create a fer.
mentation; for, being like fo many Keys, they fet the
imprifoned Spirits at Liberty, which prefently fall on
working,and by artenuating the groffer parts,feparating
the Heterogencous, volatilizing fome, precipitating of
others, digefting of others, expelling of athers,do at faft
mould it and work it to fucha Body,as the parts of it are
fit to make up:In all which interval of time,there is a pz#-

pablé
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: fenfible heat produced : Thu; this Spirit l?e.
?:; lit:;;gwelled in the ll;arxh , and rfneetgxgt;lh;’r'g :;:;3
convenient matter and adj_uvant caufes, roceed

inerals, creating ana&ual heat., where
‘e?/g: zd:;:rﬁcs,as in A‘(lium o(rl CoPI{acrsfe ‘Lv'll;Iu;;,d\]vc}:n:f:

i and mciftned,

bgngl?xffxi(c:l\]u’dc;r%?{f:ce,mdch more of thofe Minerals,
al uaelfc ‘tl":c Mine would yield , as 4gricola ax!d Thurni-

y lerLlo affirm, and is proved by common experience.
"rl'hclikc is’gcnerally obferved in Mines , as Agmola%
Eraftus, and ¢ ibanius, @e. do affirm and a\’OHiCh outthc;t
the dayly experience of Mineralmen, whoa r:\, hat
in moft places they find their Mines fo_ hot, ;;‘s t eyhe.rc
;:erly touch them ; akhough it is likely t} gti w cre
they work for perfef): Minerals 2 ['l:f[l:fea; (n'n\:;c ]i:vxaxow
fermentation whilft they were yet 1 g is now

the Mineral being grown to their p
I(Telg'tciglib:s“:gé sl‘:ilfu] and cxcclle%t Do&or Jerdan very
we}}‘):fclzic heat we obferve canftantly to be in o;u-
Cole-pits: Nay, we fomeatimes obfervg m_ourkfsrc.‘l;%
fumps ( as our Collicrs call them) which is (ﬂ~d in 1!
ltldt?rgaﬁte, a very grcatheat 3 forbeing eg‘v? ¢ tl?md
;)iﬁ Air,or f?rix\klcd with water, they will fmoa h‘ea !
‘gr;ow exceeding hot; and if they be fayd up onaheay

i . Al .
and watered, they willtarn |11toagIOW1|1gnedhot fire,

hem my felf. ‘ .
* I‘A}::c‘i,?{e;:sl aeCaﬁlyalry once terrible to eur Neigh-

sitema Pati
bour-Town of Ealand; for there, onc prifena Paticnt
of mine,having pil

his own) the Roof letting rain-water fall copioutly in

> dathft o
amongft them, they allbegan to fmoak, anda fro

hefe Braf. .
‘d up many Cart.Joads of t _
lumps in a Barnof hiES), ( for fome fecret purpofes of

6t
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take fire, and burnt like red hot Coals; fo that the
Town was inanuproar about quenching of them; and
-one thing further I took fpecial notice of in this un-
lucky Experiment, that the Water which drained from
the quenching of them, leftlittle pieces and Cryftals of
Copperafe fticking all along to the Piles of Grafs, that
grew in the Croft itrun down,

Thus Antimony and Sublimate being mixed toge.
ther, will grow fohot (the one relaxing the fermenting
fpirit in the other) thatthey are not to be touched,

Thus in the Corrofion of Mettals by Aqua fortis, what
a ftrong heat is thereinthe Liquor, and whata fteam
conftantly evaporates during their fermemation. 1In
the Commixtion.of Oyl of Vitriol with Oyl of Taertar
per deliquinm, what aviolent heat and effervefcence do
prefently arife, befides a fharp and acrimonious vapour
that ftrikes our noftrils,/ Nay, and we fee our Subter-
raneous Damps do fometimes with intermixtion with
the moift Air, grow to that over-height of fermentati.
on, that they fire of themfelves and ftrike down all be-
fore them.

Thus the Spirit of Niter mixed with Butter of Anti.
mony, grows {o hot, thatitis ready to rife in a flame.

Thus certainly do all Baths receive their heat from
Mineral Vapours, or the Minerals themfelves, being /n
[olutis Principiss, and fo the fermenting Spirit fets a pﬁ\y-
ing inthem , as the Learned Do&or gamm did moft ra-
tionally conjecture.

This univerfal fermenting Spirit does not onely play
thefc feats in the Mineral s batalfo operatesin the fame
manner inthe Vegetable Kingdome, which we ocular-
ly behold in the Artifice of Malt, where the Grains of
Barly being moiftned with water, the parts are relaxed,
the

Microfcepical Obfervations,

the internal Spirits in them are dilated, and putinto
a@ion; and the fuperfluity of water being removed
(whichmight choak it ) and the Barly being layd up in
heaps, the fermentation and heat prefently appears,
with a kind of vinous fteam and efluviums which
paffe from it, and therefore it fhoots forth into Spires.
Thus we fee in wet-Hay, how the fpirits work not one-
ly to aheat, but (if they be not cooled and prevented
by Ventilation) they break outinto aflame alfo; Nay,
in all Vegetables there is this conftant Heat ( though it
be below our Senfation) as it is in fome Fifhesand
colder Animals alfo, and a conftant fteam and tranfpi-
ration of particles, as we have experimentally proved
in our XXV, Obfervation.

And now let us purfue thefe Spirits into the Animal
Kingdom , and we fhall fee that they have the like
effects and operations there alfo, asis formerly obfer-
ved ; onely, being there in greater plenty, and more
purely refined, and in a conftant ftate of Fufionand
Volatility, they work nobler effets.

Now the Spirits that are lodged in all the meats and
drinks we receive, being more or lefs fixed therein;
What does the Soul, but (like an excellent Chymift) in
this internal Laboratory of Man, by a fermentation of
our nourifhment in the ftomach and guts, a filtration
thereof through the Laffee , a digeftionin the Heart, .a
Circulation and Reification in the Veins and Arte-
ries: what does fhe , 1 fay, by thefe feveral Phyfice.Chy-
mical operations, but ftrive all this while to unfix , ex-
al, and volatilize the Spirits conteined in our nutri-
ment, that fo they may be tranfmitted to the Brain, and
its divarications, and in that reconditory kept and repo-
fited for her ufe and fervice.

K So
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through the Veins and Arteries? Iam {ure, we fee by

Microfcopical  Obfervations.

So that thefe which we now call Animal Spirits are
the pureft, fubtleft, and moft volatile particles and aéti.
velt Atoms of the bloud, which by continual pulfation
of the Heart are carried with the bloud by the €arotidal
Arteries up into the Brain, and there by thatlax and
boggy fubftance are imbibed and feparated from the
blouJ’, and thence by the Spinal Marrow and Nerv.s
tranfimitted to all the parts of the Body,

Now as the Chyle is perfected in the fomach and
guts, and their appendent Veflels, the lacteal Veins;
and as the blom} 1s perfeted in the Heart, and its an-
nexed Veffels, the Veinsand Arteries : fo the Animal
Spirits are feparated, preferved, and perfe@ed in the
Brain, with its continued trunk and branches , vz, the
Spinal Marrow, Nerves, and Fibers, for the ufes here-
after to be declared.

Now the two former Liquors, the Chyle and the
Bloud (becaufe of their groffer liquidity ) need to be
conveyed inhollow Pipesand Channels (v, the Veins
and Arteries; ) but the Spirits which s the quinteflence
of them both, can eafily pafs by a fwift filtration,
through the Brain, Spinal Marrow, and Nerves, Mem-
branes, and Fibers , whichare as it were the Cords,
Sayls, and Tackling, to move this Engine or Veflel we
callthe Body.

. Nay, though we can give you no fenfible evi&ion of
it, Why may not all thofe long filaments of which the
fubftance of the Brain, Spinal Marrow, and Nerves
confifts, be tubulousand hollow ; fo that the Animal.
Spirits may be channelled through them, as the bloud

Microfcopical Obfervations.

and perforated; fo that the fuddain inflation of all
thofe capillary threads or pipes, may ferve for Motion
of the Body , and the conftant thou({;h ﬂqwcg filtration
of the Spirits throufsh their Coats an Cylmvdrxcal Meu?-
branes may ferve for Scnfation.  So that it feems, this
Cottage of Clay, with allits Furniture within it , was
but made in fubferviency to the Animal Spirits' 5 for the
extraction, feparation, and depuration of waCh, tl}c
whole Body, and all the Organs and Utenfiis therein
are but inftrumentally contrived, and P{SP{F?‘_‘_’UIY d_‘:'
figned. Juft as the Chymical Elaboratory with all its
Furnaces, Crucibles, Stills, Retorts, Cucurbits , Ma-
trats, Bolt-heads, Pelicans, ¢f¢. were made for no orher
end by the ingenious Chymift, than for the extraction
and depuration of his Spirits and Quinteffences (which
he draws from thofe Bodies he deals with) in the ob-
tainment of which he hath come to the ultimate defign
of his indeavours.

Now as in Minerals and Vegetables the coll_ugaméy of
thefc fermenting Spirits with the groffer maiter, does
both create a conftant heatand evaporation of Atoms:

to wit the vital heat, or calidum innatum , and thofe fuli-
inous efuviums which pafs conftantly out of us by
infénfible tranfpiration 5 which Sanfforsus hath proved
to exceed the bulk and weight of all our fenfible Evacu-
ations whatfocver. .
Having thus demonftrated how the Soul obtains thefe
Spirits after her feveral operations of Digeftion , C!ly-
lification, Sanguification, Circulation, ge. the like
now let us fee what ufe fhe makes of fo pretious a fub-
ftance. o N
Pirlt, therefore we affirm, that this thin and fpiritu-
K 2 ous

Obfervation xxxi.and L. what infinitely fmall filaments
and veflels there arc in Animals, and yetall tubulous
- and

Soin Animals, the like is more eminently confpicuous,; -




Microfcopical Obfervations.

ous matter, which is called the Animal Spirits, is the

immediate Inftrument of the Soul, in all her operations
both ef Senfe and Motion. Firft, for fenfe, itis plain
by wha is difcovered in a Vertigo s for the Brain it felf is
not of fuch a fluid fubfance, as to turn round, and
make all objects to do fo too ; wherefore tis a fign that
the immediate corporeal inftrument of conveying the
images of things, is the Spirits in the Brain,  Secondly,
That they are the chief Engine of Sight is plain; not
onely becaufe the cye is full of thefe livid Spirits, but
alfo becaufe dimnefs of fight comes from deficiency
of them, though the parts of the eye otherwayes be ex-
tire enough, as in fick and old perfons , and in thofe
troubled with an Amaurofis, or Gutta Serena.  1had the
laftyear a Patient, ayoung Boy of feventeen years old,
who fell cafually ftark blind of his right eye; in which
youcould outwardly difcover no fault at all (the Dif-
eafe being an Amaurofis , or obftruction of the Optick
Nerve ) for, that Nerve being by fuccefsful means dif-
obftru@ed and relaxed, fo that the Animal Spirits
were able to flow done to the Retina again , he fhortly
after perfe@ly recovered his fightagam , without any
relapfe atall, to this prefent day.” Thirdly, If you caft
a Ligature upon any Nerve, you deftroy both the.fenfe
and motion of that part whither that Nerve was pro-
pagated (as by that pleafant Experiment by tying the
recarrent Nerves in aliving Dogg, we have tryed ) till
by relaxing the Ligature the Spirits may have the free-
dome to channel into the Nerves again: Which truth is
alfo handfomely made our, by that ordinary example
of amans Leg being afleep (as we callit) for by com.
preflion of the Nerves, the propagation of the Spirits
inte the partis hindred ; for, as feufc and motion is rea
ftored,
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.ftored, you may:fecl fomething creep into- the Leg,

ingling and ftinging like Pifoires ( as Spigelius com-
;:r%ls:l-]i% ) which i% th%: return of the Animal Spirits into
that part again. Fourthly > That Spontaneous motion
is performed by continuation of the Animal SE!nts.,
from the common Senformn:_: to the Mufqle, ( w ::(l:h.lj
the grofs Enginc of Motion) is fenfibly evinced in dea
Palfiee, where one fide is taken away. . L
Toall which add, the former Obfc.rvanonof_' the Spi-
rits circamundulation whelp the ?nmlt]:; :myumc mo-
ir joint quiefcency together. )
veg:‘:ﬁof;‘l::r ownqyou how tyhefg Animal Spirits are
generated in our Body, or, to fpeak more propcrly,ddnff-
smprifoned and feparated from our nutriment , a.‘l} o
from fixation, brought througf) Fufion to Volati 1zan%
on ; having alfo fhown you what ufe Nature makes o
them in Senfation and Motion: letus fgrew.our EnqxIm
ry a lictle further, and feeif we can difcover how llle
Spirits move inthe Brain and Nerves, to pcrforllnt 1C
fame operations. _ Firft, therefore , we affirm that a
lefler quantity and flower motion of the Spirits is re-
aired for Senfation , than there is for Motion ; .fgr. in
this. the Mufcle fwells. that moves the part, \\gync al:ss
plain Indication of agreater influx of Spmti irec ee
thither ; a greater,1 fay,for I'do not deny butt 13}-& xar n-
uired to fenfation a moderate quantity and di llfl* oe
of the Spirits into all the parts of the Body ,he cw
fhould alwayes be benummed and ftupid (as when %ur.
Leg is aflscp) by an interception of the S;}:r{ts. , e-
condly, that their motion is flower in fen .a;téon then
motion; the former Experiment of the Snai ozs 'in.to
manifeft : whofe Animal Spirits never begin toun t:hace
till fhe begin tomove, whereas fhe isfenfible when theyp

arc -
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are in Quicfcency, as you may, by pricking her with a
Needle,eafily oblerve. Thirdly,in the return of the Spi-
rits into the ftupefied Leg, we plainly perceive by the
prickling,what a flow motion the Spirits have. All which
Phenomena do feem to favour our former Conjecture,
that for Motion the Spirits move impetuoufly down the
nervous filaments, (wEich are hollow; )but for Senfation
they onely creep by a filtration down their Coats and
Membranes,

Now thefe Spirits being fo {ubtle and diffipable, the
Soul fpends them every day inufing of them, and they
being much fpent, the can hardly move the Body any
longer : The fenfe whereof we call Laffitude ; For
certainly, as Doctor More very ingenioufly inferrs, ifit
were an immediate faculty of the Soul to contribute
Motion to any matter; I do not underftand (that Fa-
culty never gtiling nor diminithing , no more than the
Soul it {elf can fail or diminifh) that we fhould ever be
weary.

Thus are the Phenomena of Senfe and Motion beft
falved , whilft wearc awake; now what happens when
we fleep, is a matter of further enquiry : Somec have
defined Sleep to be a migration of all the Spirits out of
the Brain, into the exteriour parts of the Body; whereas
by our former Obfervations, it may rather feem to the
contrary s thatis, The retraction of the Spirits into the
Brain, orat leafta reftagnation of them in the nervous
parts, does ( till Nature being recruited by a new fup-
ply and regencration of them in the Brain ) direct them
into the Spinal Marrow and Nerves, which being re-
plenifhed with them again, they run their current as be-
forc; fo the whole Animal thereby is made capableof
fecling the Impulfes of any external obje& whatever

(which
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( which we call, Waking ) and during this Intervaland -

Non-tearm of fenfation (for fo we may withouta Com-
lement call Sleep ) why may not the Soul be retracted,
and wholly intent upon, and bufied about, her Vegeta-

tive and Plaftical Operations? So that when fhe has

locked up the doors of this Laboratory the Body , fhe
may be bufic in augmentng,repairing, and regenerating
all the Organs and Utenfils within, and paintingand
laiftring the Walls without. This 1 am fure we ob-
Fcrve to be the greateft part of her obfcure employ-
ment in the Womb , where the Embryo_ for the mqlt
art fleeps, whilft the Soulis in full exercife of her Pla-
ftick and Organo-Poicetical Faculty. . .
Now thefe Animal Spirits being continually tranfs
mitted from the Brain, through the Spinal Marrow,
Nerves, Tendons, & Fibers, into all the parts of thcf
Body ( efpecially whilft we are awaking ) may, iome.o1
them at leaft,have a kind of circulation; for thofe which
erfpire not, having loft their motion , may either mlﬁ
with the bloud inhabitn partium, or _relnpic into akin
of infipid phlegm , as Chymical Spirits do, thatare not
purely rectified, and to be returned back by the Lym.-
i s again,
th:lflcy ,SI have but one paradoxical and extravagant
Quere to make,and thatis this ; That fince we have pro-l
ved thefe Animal Spirits to be the ultimate refultof al
the conco&ions of theBody, the very top and perfeé’cl(_n;
of all Nature's operations, the pureft and moft xthe(;x{z}
particles of all Bodies in the World whatloever, (an 3
confequently of neareft alliance to Spmtualxtlcs,) an
the fole and immediate inftrument of all the Soul's oplc-
rations here, even in flatu conjunfo ( the Bodyand the

i d fubfervient
Organs thereof,, being but fecondary an fupferviens
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‘Inftruments to the Spirits:) Thefe things being thus pre-
~mifed, may it notbe probable enough thac thefe Spirits
in the other World, fhall onely be the Soul's Vehicle
and Habit, and indeed really that » eus mrevuunsdy ,
mentioned by the Apoftle; by a vital re.union with
‘which, it may fupereminently out-act all that ever fhe
‘was ableto do inthis earthly Prifon and heavy Cottage
of the Body ; fince alfo (which I may fuper-addc) thofe
volatile Spirits (being freed by a conftant and perpe-
tual diffipation from the Body) are diffufed through
this great actherial Ocean,as into their proper Element,
ready to be united to the Soul at the inftant of her So-
paration.

Fourth Deduttion.

FOurthly » The Phyfiologift alfo may gather fome-
4L’ thing from the former Obfervations, touching the
nature ot Colours ; that they are indeed nothing but the
various modification of Light. For moft, if not all, Bo-
dies in their minute particles  through which the Sun’s
Rays have more freedome to penetrate ) feem to lofe

~their Colours, and grow diaphanous, asyou may ob-

ferve in the Microfcope.

Secondly, Is it not fhrewdly probable, that fince mo-
tion is the caufe of fight, (which s nothing elfe, butthe
impulfe that the Luminous Atoms make upon the Ret:-
na:) Isit not,Ifay, fhrewdly probable, that Colours are
nothing elfe but a various modification of this motion,
fince we fee that they are both naturally and artificially
made by light, to which we can imagine nothing to be
added or deducked to fuper-induce thofe fine Tinctures

as
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as inthe Rain-bow, the Prifme, cryftal Pendents, Glafs.
Globes filled full of water, and in thofe arenulous A-
toms in the former Experiment xxxiii. except fome
change in the motion of the Luminous Atoms, which
muft neceflarily follow from the diverfities of Objects
and Mediums they either hit upon or pafs thorow ; and

fo confequently do either accelerate or retardate the

Solary Atoms in their Dinetical and progreflive Moti-
on; whence arifes both the diverfity and variety of all
colours whatfoever, as that profoundeft Mafter of Me.
chanicks ( Des-Cartes) hath both fubtilly excogitated,
and ingenioufly illuftrated by the Prifme.

"To which we fhall add fome further experimental E-
viGion: :

Firft, 1f the Hole (through which the Species is
tranfmitted into a dark room) be covered witha leaf of
Beaten Gold, it will not onely look of a pure green co-
lour, butallthelighttraje@ed through it will put on the
fame Tincture.

Secondly, If withaPrifme you ftrike the Rainbow-
colours upon a wall, and obferving where a red is proje-
&ed, you there place an Eye, the Spe&ator fhall judge
it to be another colour 5 becaufe that the Solary Atoms,
which fhot through the Prifme upon the wall, and there
painted that colour, being again and again refracted by
the Diaphanous Humours of the Eye, muft needs, in all
reafon, exchange their motion, and fo confequently
paint the Retina with another colour: both which Ex-
periments fhew, that Colour is nothing elfe but the mo-
dification of Light, which by the alteration of its moti-
onis dyed into colours,  The like Artificial alteration
of the Colours may be made by interpofing a Burnii]%.-

afs
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Glafs ‘twixt the Prifme and the Lighe, and *twixt the
Prifine and the Paper.

But this Careefian Theory of Colours we fhall further
make out by feveral Experiments in the Extracion
Commixtion, and Tranfcoloration of Tin@®ures. Firft
therefore,

If into the Infufion of Violets you put fome few
drops of the oyl of Tartar. per Deliguium, it will prefent.
Iy ftrike itinto a green Tincture : now,ifinftead of that
oyl you put in oyl of Vitriol, it ftrikes it into a urple
Colour : to which if you fuper-add fome drops o? Spirit
of Harts-Horn, it ftrikes it green again. -

Secondly, If into the Tinétire of dryed Rofes
(drawn in Hot-water with oyl of Vitriol after the ufual
manner) you drop a few drops of Spirit of Harts.Horn,
or of Urine, or of oyl of Tartar per Déliquium, it will pre-
fently ftrike the red into a green Colour ; which by a fu-
per-addition of the oyl of Vitriol, you may re-tin@ure
as before,

Thirdly,If into an Infufion of Copperofe you fhave a
little Gall, it prefently puts on a Sable inky Colour; into
which if you put a few drops of the Spirit or oyl of Vi.
triol, iéftrikes out the Colour immediately, and the wa-
ter becomes white again 5 to whichif you fuper-add a
few drops of oyl of Tartar per Deliquium, it re-deni grates
it again,

Thus a Glafs of the Sweet-Spaw-water alfo, upon the
Infufion of Gall, turns inte a Claret-colour : butif you
drop but  little of the faid oyl or fpirit into it, it prefents
ly eats out the Colour,and the water returns to its primi-
tive clearnefs again.

Draw a faint Tin&ure of Brafil wood, bruifed or ra.
fpedinlake-warm water, filter it, and clarifie it ; thenif

you
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you add alittle fharp vineger to a good quantity of it,

itwill frike itinto the exaét eolour of good ftale Eng-

lifh Beer, and ic will partly have the fmell of it alfo.
Secondly, If into another quantity of the faid reddifh

-Infufion you add a few drops of the oyl of Tartar per

Deliquium , it will turn it to a pure purplifh red, like ex-
cellent Claret. )

Thirdly, Ifinto this Artificial Claret you drop afew
drops of the oyl of Vitriol, it will turn it into a pale Am«
ber colour (like Sack as may be ) which with addition

. of fair water you may empale as you pleafe. By which

ingenious commixtion of Spirits and Liquors did Floram
Marchand, that famous Water-Drinker, exhibit thofe
rare tricks and curiofity’s at Londen, of vomiting all kind
of Liquors athis mouth. ‘

For, firlt ; Before he mounts the Stage, he alwayes
drinks in his private Chamber, fafting, a_gill of the De-
coctionof Brafil; then making his appearance,he pre-
fents you with a pail full of luke-warm water, and
twelve or thirteen glaffes, fome wathed in vineger,
others with oyl of Tartar, and oyl of Vitriol ; then he
drinks four and twenty glaffes of the water, and care-
fully taking up the glaffe which was wathed with oyl of
Tartar, he vomits a reddifh liquor into it,which prefent-
ly is brightned up and ting'd into perfe@tand lovely
Claret.

After this firft affay, he drinks fix or feven glafles
more (thebetter to provoke his vomiting) as alfo the
more to dilute and empale the Brafil Deco&ion within
him, and then he takesaglaf rinfed in vineger, and vo-
mits it full,which inftantly,by its acidity is tranfcoloured
into Englifh Beer; and vomiting alfo at the fame time
into another glafs (which he wafhes in fair water) he

L2 prefents
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prefents the Spectators with a glafs of paler Claret, or

Burgundian wine; then drinking again as before, he

picks out theglafs wafhed with oyl of Vitriol, and vo.

miting a faint Brafil-water into it, it prefently appears to

be Sack ; and perchance if he wafh'd the one half of the

ﬁlafs with fpirit of Sack, it would have a faint odour and
avour of that Winc alfo. '

He then begins his Caroufe again, and drinking fif-
teenor fixteen glaflcs, till he has almoft extingwihed
the ﬁfcqgtll an\c} tincture of his Brafil water, he then
vomits into a Vineger-glafs again, and that prefents
white Wine, At thgncagt difgo%gcment (whcn}his‘ I;lott
mack is full of nothing bur clear water indeed(which he
has fill'd fo , by the exceeding quantity of water which
at every interval he drinks) he then deludes the Spe-
(,ta_ltors by vomiting Rofe water, Angelica water, and
Cinamon water into thofe glaffes which have been
formerly wathed- with thofe Spirits.  And thus was
that famous Cheat perform’d, and indeed aded with
fnf:h aport and ﬁowing grace, by that Iralian Bravado,
that he did not onely ftrike an Admiration into vulgar
heads, and common Specators, but cven into the
judicious and more knowing part of men, who could
not readily find out the ingenuity of his knavery. '

Thc.Chymical Elaboratories likewife do teachus this
Truth in Fumes and Smoaks, as well as Liquors (which
mde"cd-arc but rarified and expanfed Liquors;) for Ni-
ter it felf, t_hou§h nothing a kinto reduefs doth in di-
fillation yicld bloud-red Fumes ( called by the Chy.-
mifts Salamanders-bloud) which fall again into a Li-
quor which hath.nothing of ted in it.

So Soot ( though black?) yet. when itis prefled and
forced up into an exhalation by a ftrong fire , will fll

the
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the Receiver with Milk white Fumes ; thus Sall- Armo.
niack, and black Antimony , being equally mixed and
gradually fublimed in an Urinal, will exhibit a Scene
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of Colours, and will makea tranfition out of oneinto

another with a delectable variety.

By all which pleafant Obfervations, it palpably ap-
pears that the nature of Colours confifts in the frec ad-
miffion , tranfition, refraction, or refleion of light;
from the Objects difcoloured 5 For firft, you fec feves
ral Colours introduced into Liquors by thofc Ingredi-
ents, that neither had nor could communicate any fuch
tinure. Secondly, ‘tis as plain, that the minutc Parti-
cles and Atoms of thofe Bodies that werc imbibed by.
the Liquors, and filled up their fmalleft Cavities or Ins
terftices, accordingly asthey were altered in their fite,
pofition , and motion ; {o were the Luminous Beams
varioufly tranfmitted, refracted, or refle@ed , and fo
confequently thence refulted thofe feveral Scenes of
Colours.

Thus when the Atoms wherewith the Liquor isfully
impregnated do relax and open themfelves, that the
light may fairly penetrate, then is the Liquor limpid and
clear ; butif they draw up alittle clofcr one to another,
fo that the light be refradted, then is the Liquor yellow.;
if clofer yet to a greater refraction of the Light, then
is the Liquor red:but if in this randezvouz they draw up
into a very clofe Body indeed, fo that by reafon of
their contiguity, both in rank and file , no light can be
trajected through them; then opacity and darknefs a-
rifes: Ifthe Rays cannot break the front of them, then
is a milky-Whitenefs prefented there.

The
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TheFifth CoroLLARY
Anatomical Confiderations about the Eye.

OUr next Reflections fhall be made uponthe Eye,
A to admire as well as contemplate Nature's varicty
in the conftructure and conformation of fa excellent an
Organ: Thetwo Luminaries of our Microssfin, which
fee all other things, cannot fee themfelves, nor difcover
‘the excellencies of their own Fabrick : Nature, that ex-
cellent Miftrefs of the Opticks, feems to have run
through all the Conick Sections, in fhaping and figu-
ring its Parts; and Dioptrical Artifts have almoft ground
both their Brain and Tools in pieces, to find out the Ar-
-ches and Convexities of its prime parts, and are yet at a
lofs, to find their true Figurations, whereby toadvance
the Fabrick of their Telefcopes and M:'m;;pu: which
practical part of Opticksis gut yet in therife; butif ic
run on as fuccefsfully as it has begun, our Pofterity
may come by Glaffes to out-fee the Sun , and Difcover
Bodies in the remote Univerfe, that lie in Vortexes,
beyond the reach of the great Luminary. At prefent
let us be content with what our Micrafcope demontteates;
and the former Obfervations, I am fure, will giveall
1ngenious perfons great occafion, both to admire Na-
tufre s Anomaly in the Fabrick, as well asin the number
? Eyes, w'hnch the has givento feveral Animals: We
ce the Tunica Cornea in moft Infecs is full of perforati-
ons, as if it were a Tunica Vvea piriked full of Holes,
and whereas perfe@ Animals, have but one Aperture,
thefe Infeds have a thoufand Pupils, and fo fee a
Hemifphere

Microfcopical Objfervations:

Hemifphere at once: and indeed tis worth our confide-
ration to think, that fince their Eyeis perfetly fixed,
and can move no wayes 3 it was requifite to lattice that
window, and fupply the defet of its Motion, withthe
multiplicity of its Apertures, that fo they might fecat
once what we can but do at feveral times, our Eyes
having the liberty and advantage to move every way
(like Balls in Sockets) which theirs have not.

Secondly, We obferve no diaphanous parts in thofe
latticd Egyes, fince itis probable, that the Horney Coat
of the Eye ferves alfo for a Pericranium for their Brain :
For, that the Brain of moft Infe&s liesin their Eyes,
feems to me more than a probability.  Firft, becaufc
in Flies, Butter-flies, Bees, &¢. you can find no other
place in their Heads, wherein any matter analogous to
the Brain, can be lodged. Secondly, inthe Eyes of
thofe Infeéts you thall alwayes find great ftore of a pul-

ous fubflance, like to be Brain in thofc Creatures.

hirdly, the Eyes in all Infeéks are very large, and feem
difproportional to fo {mall Bodies, if intended for no
other ufe than Vifion, Fourthly, why may not this
lattic'd film of their Bye be theit Tumica Retina, which as
itis concave in us, is convex in them; and asit is made
of the Brain in us, fo it isin them, and therefore lies
contiguous to it,and may indecd be over-caft,by a tranf-
parent Cornea , through which the Net-work of this in-
teriour film may thus eminently appear; For certainly
fuch Animals as have diftin@ion of Senfes, as Seeing,
Peeling, ¢, muft needs have an Animal-Senfation an
Anima{
is performed without a Brain, and fuch an one is difco-
verable even in Animals, and in our own Selves; for
befides the Animal-Senfation ( whofe originalis in the

Brain)

I fay, for 1 hold alfo a natural Senfation, which -
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'Brain) the Stomach, Guts, and the Parenchymata of the
Body, yea and the Bloud too has a natural Senfation of
what is good, and what is bad for them, as Doétour
Flarvey has excellently proved, Lib. de Gener, and fo
fome of the loweft rank of Animals ( as the Zoophyta
and plant- Animals) may perchance be utterly devoid of
Animal, and have onely a Natural Senfation s but this
belongeth to fome Anatomical Obfervations 1 have by
me, where I may perchance prove that all Vegetables
(as well as the Senfitive and humble Plants ) have this
latter kind of Senfation, as well as Animals,

But let us return to the Eye again, of which curi.
ous Organ I am tempted to fay muchmore; but that
I have referved that difcourfc ‘as more proper for my
Telefcopical Obfervations. Onely for the prefent, to
encourage the Lovers of free Philofophy, and tolet
them fee that even the greateft Oculifts and Dioptri.
cal Writers, that the World ever faw, Kgpler , Des-
Cartes, Schemar , and Hugenius, have not-yet difcovered
all Nature’s Curiofities, even in that Organ; I will here
deliver one or two Optical Experiments : The firft
hints whereof, I muft ingenioufly confefs, Ireceived
from fome Fragments and Papers of our famous, and
never tobe forgotten Country-man, Mafter Gaféorgn of
Midleton near Leeds, who was unfortunately flain in the
Royal Service for His latc Majefty ; a Perfon he was of
thofe ftrong Parts and Hopes, thatnot onely we, but
the whole World of Learning fuffered in the lofs .of
him.

Takea freth Eye, and, ina frofty Evening , place it
with the Pupil upwards,where it may be frozen through,
then in the Morning you may cut icas you pleafe.  If
you cutitwitha plain Parallel to the Optick Axis(which
Section
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Se&ion Des-Cartes thought impoffible) then fhall you fee
all the Parts, as he has pictured them pag. 92.and each
part will be very different in colour, and remain in their
natural Site , which may be pricked forth in an oyled
Paper:By this trick alfo you fhall find, that there is a dou-
ble Cryfalline humour , one circum-included within
the other ; if you do but thaw the Cryfalline you fhalt
fes the outward will pill off from the inward : Therighe
Figures of both which Cryftallines are monftrous diffi-
cult, if notimpoffible, to find out; hence it follows thac
every Ray of incidence is feven times refracted in the
Eye before itreach the Resina, whatfoever scheinar fays
to the contrary. ] '
The fecond Experiment, is dne of the ingenious Ex-
cogitations of M. Gaféeign's, anditis to delincate the
prime parts of the Eye ; after this manner : Having a
Glafs and Table fitted to obferve the Eye's fpots, place
an Eye with the Horny Tunicle either upwards or
downwards , between the inmoft Glafs and Table ; fo
near the Glafs, as the Eye will almott fill up the com-
pafs ofthe Eye’s Image, then the reprefentation of the
Eye will be very large ( proportionable to the Eye's
Image ) upon the Table, and thus you may prick out
the three Pigures of the Cornea, and the outward and in-
ward Cryfallines. Many other neat wayes with my
Dioptrical Glaffes can I rake the Figures of the prime
Parts of the Eye, which fhall be difcovered in their fic
aces.
Pl And now having donc with the Fabrick, the Obfer-
vations lead us to the Confideration of the Number and
Plurality of Eyes, that Nature hath afforded fome Cyca-
tures. T muft confefs thonghIhave beenvery curious
and critical in obferving s yet I could never ﬁxd_aua%
nim
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Animal that was monocular, nor any that had 2 multi.
plicity of Eyes, except Spiders, which indeed are fo
tair and palpable that they are clearly to be feen by any
man that wants nat his own. And though 4rgas hasbeen
held as prodigious a fiction as Polypheme, and a plurality
of Eyes in any Creature, as great a piece of monftrofity,
as onely a finglcone; yet our glaffes have refuted this
Errour (as Obfervat. viii. and ix. will tell you:) fo
that the Works of Nature are various, and the feveral
wayes, and manifold Organization of the Body, infcru-
table; fo that we had need of all the advantages that Art
can give us;, todifcover the more myfterious Works of
that divine Architc@refs ; but efpecially, when fhe
draws her felf into fo narrow a Shop, and works iti the
retiring Room of fo minute an Animal.

Laltly, Many more hints might be taken from the
former Obfervations, to make good the Atomical Hy-
pothefis; which I am confident will receive from the Mi.
¢rofcope fome further advantage and illuftration, not
onely as to its firft univer{al matter, Atoms ; but alfo, as
to the neceflary Attributes, or effential Properties of
them, as Motion, Figure, Magnitude,, Order, and Dif-
pofition of them in feveral Concretes of the World ;
cipecially if our Microfeopes arife to any higher perfei-
on: and if we can but, by any artificial helps, getbuta
glimpfe of the fmalleft Truth, it is not to tell what a Fa.
brick of Philofophy may be raifed fromit; ( for to con-
clude with that Patriark of Experimental Philofophy,

SirFran-the Learned Lord Baeon,) The Bye of the Under-
¢is Baconftanding , - faith he,

is like the Bye of the Senfe; foras
you may fee great Obje@s through fmall Cranies or
Levels; fo you may fee great Axioms of Nature,through
fmall and contemptible Inftances and Experiments,

Thefe
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Thefe arc the few Experiments that my Timeand
Glafs hath as yet afforded mean ogportumty to make,
which 1 haften out into the World to ﬁ:azf the longing
thereof ; But you may expeé fhortly from Do&or
Wren, and Mafter Haa{c. two Ingenious Members of
the Royal Society at Grefbam, the Cuts and Pi®ures
drawn at large, and tothevery life of thefe and other

Microfcopical Reprefentations.

The End of the Microfcopical Obfervations.




EXPERIMENTAL
PHILOSOP HT,
In chree Books. -

Containing

| Microféopical,
Mercurial,

l{ Magnetical.

With fome Deduftions and: probable Hypotbe{e:«
raifed from them, in Avouchment and Illu.
ftration of the now famous AToMiCAL
HypoTHES IS,

New Expe
riments

By HENRY POWER, D~ of Phyfick..

| LONDON,
Printed in the Year 1663«




B

* DO 5@% B @@@@ﬁ
d558 sans §§f§w§m

Liber Secundus. .

Mercuriall Experiments..

Begun Anno Domini 163,
| By |
HENRY POWER M D

Itaque [perandum omnino ejl, effe adbuc in Natsre.
finsy multa excellentis ufus Recondita 5 quc nullam.

ctm jam Inventis Cognationem babent, aut paralle-

lifmums , fed omnino fita funt extra vies phantafie,
qus tamen adbuc Inventa non funt, que pracufdu- .
bio, per multos feculorum circuitus ¢ ambages <s-

tp[a quandeque prodibunt. Fr. Verulam, lib. 1.
Novi Organi, {e&. 109.

The-




Yo T R

HRIRNIININNT | BISNNNRN

" The Second Book.

Hydrargyral,

Thefe Phyfice-Mechanical Ex-(_ Hydraulical,

periments are of four forts, ( Pnesmatical, and
Mixe.

Such things as are requifite for the triall of thefe Expe-

riments, are Jof (33 Qi

1. A Quartatleaff of (3 ) Qujekfilver. .

2. Sefel'ml Glafs-Trunks , or Cylindrical Glafs-Tubes, fime
open at both ends, and (ome exallly clofed; or (as they
pbrafeit) Hermetically fealed at the one end. AU of [ee
veral Lengths and Bores.

3. A Glafi-Tunnel or twe, with woodsn difbes and [poons, for
filling of the Glafs-Tubes with Mercury.

4 Youmnft have no Metalline Utenfils about you,for fear shey
-be [poiled with the Mercury.

5. Spread a Blanket or Carpet on the ground when you trz' thefe
Experiments, that (o none of the Mercury may oe lof?,
but may be taken up again with weoden [poons.

6. Youmaybave by you alfo Glafs-Syphens, Weather-Glaffés
of feveral right and crooked fhapes,8c. the more to ad-
vantage the Experiments.

Cuapr, L

Experiment 1,

2 Ake a Glafs-Tube of above 29
¥ inchesinlength,as A B, clofed at
the end B, and open at A: fillit
K full of Quickfilver, and {o clofe the

end A, exactly with the thumb (as
with a ftoppel;) then reverfe it, and
putting it and your finger together
into the wooden veilel D, fill'd
about two inches deep with Quickfilver, eret it per-
pendicularly therein ; then drawingaway your finger
from the orifice, your fhall feec a great part of the

N

MER. \
Quick-
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Quickfilver in the Tube to make a quick and finart de.
fcent into the external Quickfilver inthe veffeliand after
it hath,by feveral vibrations up and down, found out a
certain point or cegrec, there to ftand fill and im-
moveable : {o that all the upper part of the Tube (which
the Mercary has deferted ) viz. f}x?om E to B, will feem
to be a vacuity.

The firft Inventor of this noble Experiment, was
Torricellius the eminent Mathematician, and deferved
Succeflour to the famous Gallileo, to whom all the
Common-wealth of Learning are exceedingly oblieg'd
becaufe thereby he has excited the greateft modern
Wits to higher and nobler Experiments, _

“In this Torricellian Bxperiment ( for fo we fhall al-
wayes hereafter callit) let me give you notice of thefe
rare Obfervables:

1. 1f the Tube be not longer then 29. inches, the
Quickfilver will not at all defcend:: this we have tryed
in fevclral Tttl)bcs (f)'f 18, 21, and 263 inches long.

2. In Tubcs of agreater length then 29. in >
Quickfilver will defcgcnd. 8 9-inches, the

3. The Quickfilver will not defcend lower then 29,
inches, or thereabouts ; thatis, the Cylinder of Mercury

in the Tube will alwayes be 29. inches in height above
the fuperficies of the reftagnant Mercary in the veflel.

4. The Quickfilver defcends neither more nor lefs
in Tubes of a greater or lefler Bore, provided they cx-
ceed the lcngtﬁ of 29. inches,

5. How long foever the Tube be, the Quickflver
will fall down to its wonted pitchiand ttint of 2y. inches
or thercabouts ;5 as we have tryed in Tubes of 25,

35%, 3%, 45, and soinches in Longitude, and allof dif-
ferent Diameters and Bores, )
6. 1f
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6. Ifyenadd any moreQuickfilver to that in the vef-
fel, then,that in the Tube rifes proportionally the
higher : and contrariwife, if youtake any Quickfilver
out of the veffel, thatin the Tube defeends lower; and
fo confequently, the internal Quickfilver in the Tube
keeps alwayes the fame height of that in the veffel.

7. That'you may with great facility move the Tube
to and fro in the veffel’d Quickfilver,but not draw itup
towards the fuperficics of the external Quickfilver in
the veffel without fome reluctancy.

8. Thatif you tilt or incline the Glafs-Tube, you
fhall fee the Quickfilver gradually to afcend till it al-
moft totally fill the Tube, at which Angle of Inclination
the atletus or perpendicular will be equalto 29, inches,
let the Tube be of what length foever.

9. That upon removal of your finger from the ori-
fice, you fhall fee the Quickfilver to make a very Quick
and Smart defcent fix inches at leaft below the ftan-
dard of its Altitude in the Glafs of 45. inches long, and
inothers more or lefs ; and after a few vibrations up
and down, to fettle at its wonted pitch and altitude of
29. inches, or thereabouts, _

1o. Thatif any thing,confiderably hot or cold,be ap-
plyed to the Superiour part of the Tube,the Quickfilver

_therein will more or lefs afcend or defcend, as the water

in a Weather-glafs, though with farr fecbler and more
infenfible effeéts : So that any time of the year it will
not much defert nor furmount the determinate height
and pitch aforefaid of 29. inches.

11. That this feeming vacuity in the Tube would be
judged by any one that came inat an adventure, to be
nothing but fuchlike illuminated ayr as this we breathe
m. '

N 2 12, If
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12, Ifyou dip your thumb into the veffel’

and clofe the orifice of theTube therin,and fodgﬁ:rl;urrg:
verfe it,you fhal fee the Quickfilver in the Tube to move
more {wiftly (though not without refiftance,and ebulli-
tions) through that feeming vacuity ; and the Mercury
will pafs with fuch fhoggs towards the deprefsed ex-
treme of the Tube, as will make vou apprehend that the
Tube will be either beaten outofyyour hand or broken ;
none of which Phenomena will appear, if you let in the
outward ayr into the cavity unpofleffed by the Mercury

In which Interim of Motion, your thumb will be drawr;
and fuck'd into the orifice of the Tube » not without

, fome confiderable pain,

13. If before the removal of your thumb you reim.
merge it againinto the veflel'd (ﬂickﬁlver as }l;efor(:n;c
then draw the Tube perpendicularly quite out of the
v'cffcll‘d Quickfilver, the Quickfilver in the Tube will
rife to the top of the Glafs with fuch a violence as will
indanger the knocking out of the head of the Glafs,and
then the ayr will pafs by a fpeedy ebullition through the
Quickfilver,and it will totally defcend into the veffel, I
once brake a Glafs-tube of near forty inches long, by
plucking it fuddenly out of the vefleld asercary. ’

14. ‘That you cannot fo cautioufly perform this
l?‘.xrenment in any Glafs Tube whatfoever, but fome
litle Air will be feen in the top of the Tube, when re-
verfed, and before the removal of your Thumb , like
the little Cap of Airin the obtufe end of an Egge; fo
that if you incline the Tube to what Angle foever (as
in the eighth Obfervable aforefaid ) the re-afcending
Quickfilver will never totally and exa&ly fill the Tube
buca little Cap of Air will ftill ftand in the top thereof. ’

15. That,ufe all the Artifice and Induftry you can,

you

ey
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you cannot fo cautioufly fill the Tube, but that the Cy-
linder of Quickfilver will feem cragged and jched, and
never purely fmooth and polithed, ( though your Glafs
be never fo fmooth and dry,and your Quickfilver never
fo well purged)which interftices are filled up with Parti-
clesof Air that lurk *twixt the Contiguities of the Glafs
and Quickfilver : and which after the defcent of the
Quickfilver do bubble up,and fhoot themfelves little by
little into that feeming vacuity (as you may ocularly
behold them) and doubtlefs arethe occafionand hin-
drance why upon inclination of the Tube (asin 8. 05-
ferv.) the Quickfilver cannot totally replenith and fill
the Tube again.

16.We filled a Tube of 25.inches with Quickfilver,and
afterinverfion of it into a Veflel of Quickfilver,as in the
Torricellian.Experiment we perceived,juft upon retracti-
on of the finger, the little Particles of Air which re-
mained lurking between the fides of the Tube and the
Quickfilver,on the fuddain to become morc vifible,by a
violent and rapid dilatation, flying out like {o many little
Springs wound up , and then all at once fet at Li-
berty. .
17. If youimmerge the Tube into Veflels of Quick-
filver of feveral Capacities and larger Surfaces, the def-
cent of it will not alter.

18. Obferve that the height of the Mercurial Cylin-
der, which here with us is found tobe 29. inches at the
leaft (if you order the Tube handfomely in filling of it)
may feem greatly different from the French Obfervati-
ons, and thofe of Forrain Experimenters, as Parricellius
himfelf, Do&or Pafcsl, Roberual , Dotor Pettit, and

Pecquet, who all affign its Altitude to be but about 27.

inches. "To this I fhallonely at prefent anfwer, that this
difference
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- for younay alter thg height of the Mercuria
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difference of the Mercarial Cylinder, may partly arife
from the variations of the Climates, the Air being more
thin and hot thenours, partly from the difference and
altitude of the Atmofphere here and there, (asfhall
hereafter be made more intelligible ) and partly from
the diverfity of our meafures andtheirs, or from the
club and combination of all thefe caufes joynedtoge-
ther. To which I may well fuper-add, the negligence
or inconfideration of thofe that try this Experiment ;

FCylinder,
as you do rudely or cautioufly tannel in the Quick~
filver into the Tube; for I havefome time with exact
caution, made it to rife to 3o0.inches in altitude from
the Surface of the reftagnant Quickfilver in the Veffel.I
fet down 29. inchesas its determinate height, to which
it will for the moft mount, though you ufebut a carelefs
kind of carcfulnefs in the management of the Experis
ment,

Cuap. 1L

That in the [uperiour pars of the Tube there
11 1o abfolute Vacuity.

BEforc we proceed to any further Experiments, we
will firft canvafs the Caufe of this Primitive onc of
Torricellins, which has given occafion of trying all the
reft; and then we wil deliver our Aypothefis, which I
hope will falve all the ftrange appearances, not onely in

‘this, butin thofe ftranger that follow,

Valertanus Magnus , and fome others are fo fond to
believe
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believe this deferted Cylinder to be an abfolute Va-
cuity, which is not only non-philofophical, butvery
ridiculous,

1. For, the Space deferted hath both Longitude ,
Latitude, and Profundity, thereforea Body ; forthe
very nature of a Body confifts onely in extenfion, which
is the effential and unfeparable property of all Bodies
whatfoever. -

e. Again we have the fenfible cviGtion of our own
eyes to confute this Suppofitional Vacuity ; for we fee
the whole Space to be Luminous (as by 0bfer.) Now
Light muft either be a Subftance, orelfc how thould it
fubfift (if a bare Quality ) ina Vacuity where there is
nothing to fupportit?

3. Again, the Magnetical Efluxions of the Eartharc
diffufed through that feeming Vacuity , as per Experi-
ment.

4. There is fome Air alfointerfperfed in that foeme.

ing Vacuity, which cannot be expcﬂcd uponany in. .

clination of the Tube whatfoever, as by 0djer.is ma-
nifeft. !

5. The moft full Evidence againft this pretended
Vacuity is from the returgenfcency of the empty Blad-
der fufpended in this Vacuity 5 tor, how fhould it be fo

full blown from nothing ? asis by Exp, moft incompara. .

bly evinced,

Ciuavr,
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Cuapr III

That it is not she Eftwviums of Mercury
that fill up that feeming Vacuity,

BEfore we come pofitively to declare, what it is that
{upplics this feeming Vacuity, let us draw fome
negative Counclufions, and feeif we canprove that it is
not fupplied with any Spirits Mercurial, or Exhalations :

and this we fhall moft fully do by aningenious Experi-

ment borrowed from the Mechanical Wit of Do&or
Pafcal, which fhall paffe for the fecond in the Bed-
roll of our Experiments.

Dotlor Palcal's Experiment 2.

THat the deferted part of the Tube, is not filled up
' with any Hydrargyral emanations, may be thus
evinced ; becaufe he hatﬁ found the fame Experiment
to fucceed in water onely , without any %u_ickﬁlvcr at
all: for he took a Tube or Lead-Pipe of 46. footin
length, madeclofe at the one end in cafting of it; and
having filled it full of water, and reverfedit into a paile
of water, underneath about a foot deep, he found the
water to fall within 32. foot of thatin the Veflel; fo
that the deferted part of the Pipe was 13. foot; fotalla
Cylinder of that Liquor,being it feems but zqui-ponde-
rous to a Mercurial Cylinder of 28. inches. Kircher and
Birthius, it feems, alfo have tried the like in a Lead-Pipe

Mevcurisl Bxperiments.
of a 100. foot long, and an inch diameter 5 into which at

the top wasletinafhort neck’d weather.glafs, orbolt-
head, and faftned fo to, that no Air could pierce the

which Lead-Pipe at the bottome was alfo fitted with a
Turn-cock , which when it was once filled with water
would keep it in till they had reverfed itinto a Hogs-
head of water underneath ; and then, by a turnof the
Cock letting out the water , it deferted the Bolt head,
and fuperiour part of the Tube, wherein appeared this
feeming Vacuity.

Experiment 3.

Ut for a further Confirmation of this Truth, letme
fubjoyn another Experiment, ( which fhall here
pafs for our third) of the fame Auther’s.

Take a Glafs-Syringe or Squirt; of whatlength you
pleafe, cxactly ficted with a Squirt- ftaffs ftop the mouth
of your Syringe clofe with your finger, and fo drown it
over head and ears with hand , and all, in a large
Veflel of water 5 then draw back cthe Squirt ftaff,and the
Syringe will appear a Vacuity ( which will pain your
finger by an Introfucion of itin at the Orifice;) butif
thenyou ere& the Syringe perpendicular,and draw italt
out of the water ( excepting that end clofed by your
finger) and then open the Qrifice, you fhall fee the wa-
ter fuddainly arifc and fill the deferted Cavity of the
Syringe,

Both which Experiments do fufficiently prove that
this feeming Vacuity may be exhibited without the

ccement, that uted the Glafs and Lead.Pipe together,

of help of any Quickfilver atall, and therefore this imagi-
Q nary
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nary Space in.the Torricelian-Experiment aforefaid,
cannot rationally be fuppofed to be repleated with any
Mercurial Effluviums,

Mercurial Experiments.

fel:) for then if you {los the Orifice with your finger,
whilft it ftands immers'd in the region of water , and
fo draw it outand reverfeit, youfhall perceive it full of
water.

The like, no doubt, will fucceed in Tubesof other
Mettals. Again, if Light onely (onely Ifay, becaufe we
do not deny light to be there ) fill up that empty Cylin-
der, it would Ec certainly far more Luminous (ascon-
taining nothing but the pure Solary Atoms) thanthe
external medium and region of the Airaboutit, which
is confufedly intcrmixc§ both with airy magnetical and
ceeleftial particles, befides the halituous efluviums of
all Bodies whatfoever. But this contrary to Obfar-

vat.

Cuare. 1IV.

Experiment 4.

Thas it is not Light onely , which Jupplies
this feeming Vacuity.

Ake the Barrel of along Gun, about 4. foot long,

I and Bunging up the Touch-Hole, fill it caﬁ%
withMercury,and reverfing of it into theVeflel dQuick-
filver, as before, you may meafure it, to obferve the
determinate height aforefaid , which you may eafily
percceive;

Firft, By the fluthing out of the Quickfilver, upon
removal of your finger into the Veflel where there-
ftagnant Quickfilverreceivesit :

econdly , By the re-afcent of the Quickfilver upon
tilting or plucking the Gun quite out of the reftagnant
Mercury , as alfo by the forceable introfution of your
finger, if you clofethe muzzle of the Barrel within the
Veffel'd Mercury, and fo draw itout and reverfeit, as
alfo by the plucks and fhogs it will give in that aétion :

Thirdly , and moft perceptibly, By the repletion of it
with water, if you draw the Tube gently out of the
Quickfilver in the Veffel into a fuper-incumbent regi-
onof water ( which you firft poured into the fame Vef-

fel:)

Cuar. V.

That the evacuated Cylinder in the Tube,is
not filled with Atmofpberical Air only.

Y Atmofpherical Air, Iunderftand fuch as we con-
B ftantly breathe andlive in, and isamixt Body of
- Luminous and Magnetical Effluviums, powdred with
the influential Atomsof Heaven from above, and the
halituous Eluxions and A porrhoea’s of this terraqueous
Globe below: And that no fuch Air fills the Superiour
Cavity of the Tube, take this Experiment to evince
you.

O 2 Experimmt
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Experiment 5.

Aving filled, clofed, and reverfed the Tube A B
& X asbeforcinto the veffel'd Quickfilver D, fill up
the faid Veffel with water about 2.inchesdeep, then
lifting the Tube gently, but perpendicularly out of the
veflel'd Quickfilver into the regionof water, you fhall
fee the Quickfilver and Water rife to the top of the
Glafs, and aftera thort (but confufed) intermixion the
one withthe other, the Quickfilver will totally defcend
into the Veffel; and the water arife and fill the whole
Tube cxcepting alittle cap of Air in the top of the Tube,
formerly hinted at in 04fer. 14.

Now if that Air.in the Tube was Homogeneous
to this in the Atmofphare, the water would never rife
to theuft it out of its proper place, or,if itdid, it could
not {queefe through the Body of the Tube; but we

lainly. fee the rifing -water does fill 'up the place (as
ikewife the Quickfilver does in the firft Experiment,
where you tiltand incline i? till it come to that particle
of Air, which indeed is of the fame nature with ougs
(and which we told you formerly lurked ‘twixt the Con-
cave Surface of the Tube and the Cylinder of Quick-
filver ) and that neither the rifing water nor afcending
Quickfilver, can or does exterminate.

This Truth alfo is manifeftly evinced from the
twelfth Obfervable annexed to the firft Hydrargyral
Experiment, which palpably fhows that it is not com-
mon Air which fupplies that feeming Vacuity,

Cuar.
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Cuar. VI

Aving drawn the former negative Conclufions,.
Hand demonftrated, Thatit is not Light onely, not
Mercurial Spirits, not Atmofpherical Ayr, which is diffu-
fed through'that feeming Vacuity,it willbe expected we
fhould deliver fomething pofitively, and demonftrate
what itis,

Pecquet (who 1think foHows Reberuallins therein) in-
genioufly conceives, that the whole mafs of Ayr hath a
Spontancous Eleter, or natural aptitude in it felf to di.
late and expand it felf upon the removal of all circum-
ambient obftacles (which he calls the Elaftical motion
of that Element) fo that the particle of Ayrmay be un-
derftood to be as many little Springs, which if at liberty,
and not bound and fqueefed up, will powerfully, ftrong,
ly, and fpontaneoufly dilate and ftretch out themfelves,
not onell;' to fill up a large room, butto remove great
bodies: So that he compares this vaft Element of Air,
circumfufed about this terraqueous Globe, to a great
heap of Wooll-flecces or Sponges, piled one upon an=

other, the fuperiour particles of the Ayr preffing the in- .

feriour, and hindring their continual tendency toa felf-
dilatation ; fo that all the particles of this Atmofphere
( efpecially the inferiour fort) ftrive at all times toex-

and and dilate themfelves : and when the circum-
refiftency of other contiguous Bodies to them is remo-
ved, then they flye out into their défired expanfion (or
at leaft will dilate fo far as neighbouring Obftacles will
permit =) Juft like the Spring of a Watch (which if the
String be broke, prefently flyes out into its fulleft ex-

panfion .

10T
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panfion : ) which Elaftick motion in the Ayr then ceafes; |

-wheu it comes to an #quilibration with thofe circum.
jacent Bodies that refifted it.

That thisis not onely an Ingenious Hypothefis, but
that there is much of reality and truth in it, I think our
following Experiment will to fafety of fatisfaction de-
monftrate.

Onely we differ from Peequet in the firi@ notion he
hath of Rarcfaction and Condenfation, which he fup-
pofeth to be performed without either intromiffion or
exclufion of any other extrancous Body whatfoever,
Now how Ayr or any other Body fhould diminith or
augmentits Quantity (whichis the moft clofeand ef-
fential Attribute to Bodies) without change ofits own
Subftance, or atleaft withouta reception or exclufion
.of fome other extrinfecal Body, either into, or out of
the Porofities thercof, founds not onely harth to eur
ears, but is befides an unintelligible difficulty,

Now though wecannot by Senfible and Mechanical
Demontftration thew how any new Subftance or Sub-
tler matter (than Ayr is) which enters into the Tube to
replenifh that feeming vacuity, and to fill up the aerial
interftices ( which muft necds be confiderable in fo
greata felf.-dilation) yet we muft (confidering the na-

‘ture of rarefadtion aforefaid) be forced to believe it :

and perhaps fome happy Experimenter hereafter may
come to give us a better then this Speculative and Meta-
phyfical Evidence of it.

That the hollow Cylinder in the Tube is not oncly
fill'd up with the dilated particles of Ayr, but alfo
“},:th a thin JEtherial Subftance intermingled with
them :

1. Letus fuppofc thercfore (at random if you pleafe)

thac
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that there is a thin fubtle #therial fubftance diffufed
throughout the Univerfe ; nay, which indeed, by farr
the greateft thereof : in which all thefe Luminous and
Opace Bodies (I mean the Starrs and Planets ) with
their Luminous and Vaporous Sphares ( continually cf-
fluviating from them) do fwim at free and full Li.
berty.

:.y Let us confider that this ather is of that Subtil
and Penetrative Nature, that like the Magnetical Effiu-
viums, it fhoots it felf through all Bodies whatfoever,
whofe fmall pores and interftices are fupplyed and
fil’d up with this stherial Subftance, asa Sponge with
water.

3. Letusadd to the former Confiderations, that the
Ayr hath not onely a ftrong Elatery of its own (by
wzich it prefes continually upon the Earth, and all Bo-
dies circuminclofed by it) butit alfo ponderates, and is-
heavy,in its own Atmofphzre. _

But becaufe Iamrefolved you fhall take nothing up-
on the truft and reputation of the beft Authour, take
this Bxperiment to prove the Ayr’s gravitation (inpreprio
Loco) as the vulgar Philofophy cals i,

Experiment 6.

™ Ake a Wind-gun (which new Artifice is now com- .

I mon) and weigh it exa@ly when empty, thenby-
plying the Pump-ﬂ:ai charge it foundly and wei hit

again, and you fhall find it much heavier then befores
yea,a large Bladder, full blown, will nggh more thcn its

felf empticd, and manifeft this inequality upon a ticklifh -

pair of Scales, Now

e ¢ e
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Now though this Experiment feems onely to evince
the gravitation of Ayr condens’d, yetit confequentially
follows, that Ayr alfoin the Liberty of its own Sphare,
is proportionally ponderous ( though it is a difficult
point Mechanically to evince it, unlefs we were a&ually
above the Atmofphare, or in a Vacuity to weigh it
there in a thinner medium then here we are able to dos)
yet, if I miftake not, I have an Experiment in Banso
which will give fome Mechanical Evidence of this great
lzlfl)iﬁery, which here, with all its confequences, 1 thall

eliver,

Experimens 7.

He 6. of May, 1653. Itooktwo Tubes, one of 43.
inches, the other 354 in length, and of different
Diameters ; and filling them both at the Bottom of
Hallifax-Hill, the Quickfilver in both came down o
its wonted pitch of 29. inches, thence going immediate-
fy to the top of the faid Hill, and repeating the Experi-
ment again, we found it there to fall more then half
an inch lower then it did at the bottom or foot of the
faid Hill.

Pecquet relates, That Dr. Pafcal himfelf tryed this
Experiment upon a Mountain of 500 perches high,near
Claramant, and he found Quickfilver there at the Hill to
defcend lower by three inches,and fomewhat more,then
it did at the botromfo that,according to the Analogy &
Proportion of both, and fome other confiderable Cit-
cumftances,we might not onlyMechanicallyfind out the
Perpendicular height of our great Hill here at Aallifax,
or any other Mountain what{oever, but venture notably
atthe height of the Atmofpheare it felf, For

B s
Sl s ) ;

Mercurial Experiments.

For, to manage the Principles we have formerly laid
down, Firft, The reafon why the Quickfilver defcends
atall in the firft Experiment, is from its excecding gra-
vity. Secondly, Why it falls no lower then 29. becaufe
a Cylinder of that weight does juft 2quipoife the Ela-
ftick power of the Ayr without, and therefore after a
few vibrations up and down (as is Obfervablein all
Statick Experiments) they arrive ata Counterpoife.

But the reafon now (as to our particular Mountain’s
Experiment) th the Counterpotfe fhould alter at the
top from that at the bottom of the Hill, and the defcent
ofpthc Quickfilver be fo unequal, is not fo much from
any alteration in the Elaftick power and virtae of that
Ayrat the top, from that at the bottem of the Hill; as
from the variation of the gravity of the Superincum-
bent Ayr: For, a longer, andfo confequently, more
weighty Columne of Ayr, prefles upon the veflel'd
Quickfilver at the bottom of the Mountain, and fo
makes the Quickfilver inthe Tube, rife higher than at
the top of the Mountain; which being fo muchnearer
thetop of the Atmofphare, a lefler weight of Super-
ponderant Ayrmakes a leffer quantity o% Quickfilver
arifeinthe Tube : and fo come the Mercarial Cylin-
ders to vary in their Altitudes, viz, from the natural
Supergravitation of more or lefs of the Superincumbent
Atmofphzre. So that it is more ghan probable, that the
higher one rifesin the Ayr, to try this Experiment, the
Quickfilver in the Tube would fall down lower; and if
the Experiment could be try'd at the top of the At
mofphare, no Quickfilver at all would remain in the
Tube, but fall down to alevel withthat in the veffel.
1 counld with that fome of our Canary-Mcrchants would

get this Experiment try'd at the top of the Pike of
P Teueriffe,
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Temeriffe, which is defervedly famed for the higheft Hill
in the world,

Objeél. 1. But I fee you are ready to reply,and fay, That
the inequality of the Mercurial Cylinder (in the Moun-
tain-Experiment aforefaid) may every whit as ratio-
nally be fuppofed to proceed from 4 change in the Ela.
ftick property of the Ayr, which may be more vigorous
at the bottom, and more faintand f{cble atthe top of
the Hill, and foforce a greater or leffer quantity of
Quickfilver up into the Tube,

Objeét. 2. Y know how harfh it founds, That Ayr
fhould gravitate inits own Sphzre, and we, and all 0.
ther Terreftrial Inhabitants, be infenfible of it ; and that
whichaugments the improbability, is, That Water we
experimentally know (which is a fluid and diffipable
Body, as Ayris) does not gravitate in its own proper
place; for if we dive never fo deep, it's fo far from
deprefling of them lower, or weighing on them, thatit
is readlclr Bo bl;lo l:hent:l upagain: And why fhould not
we conclude the like of its next neighbouri
ey g ring Element,

Tothe firft Obje&ion, I anfwer, That though I
fhould grant that thege fhould be fome difference in
the Elatery of fome of the aerial particles from others,
yet to befo great in fo fmall a diftance as four or five
furlongs, 'tis not fo cafily credible.

1 fbak
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I (ball anfwer your Second Objettion with
this following (which may pafs for she
9.) Experiment.

FIH the Tube, as in the firft Experiment, and drown
both it and the veffel of reftagnant Quickfilver (by
letting down all caretully with ftringsintoa Hogshead,
or great Ciftern of water)and you fhall fee that the
decper you immerge the Tube, the higher fill will the
Quickfilver inthe Tube arife. Let the veffcl of water
be of agreater or lefler planein the furface, it matters
not ; becaufe onely thofe parts of water that hang
perpendicularly over the veffeld Quickfilver do gravi-
tate upon it: We drown'd a Tube to 2s. inches in
depth, above the Superficies of the veflel'd Quickfilver,
anditraifed the Quickfilver inthe Tube about 1} a-
bove the ftint of 29. inches, at whichit formerly ftood ;
joft according o the fore-obferved proportion ‘twixt
the weight of the Water and Quickfilver : a Cylinder of
the former of 32. foot, being but equiponderant to2
Cylinder of the latter of 9. inches.

Of which noble Experiment, we muft confefs, the
firft hint was given us, by thofe acute and fi..gularly ace
complithed Gentlemen of Tewnley-Hall in 1 ancafbire,
who were as Judicious asHonourable Spcctators of thele
our-Hydrargyral Experiments 5 and whofe Mechanical
Prognofticks feldom failed,but were fill made good by
the ?uture event of the Experiments,

By which it moft evincingly appears, that water does

gravitate in its own Sphaere (as they phrafe it) which
P2 now
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FowTs,}/e n}?y retort upon the Second Objection, and
ay, That it water do gravitate, then why not A;rr in CH Vi
A P. .

their proper Spharc ? both being fluid, di
- co-neighbouring Elements ; andgfo coilfcq‘gg:gg; ’wa;lgcd
;hcrm. Ayror Water the Experiment be tryed, this ef.
fect will tollow, That the deeper you immerge the Tube
in either Element,the higher will the Mercurial C lind o
rife: And contrariwife, As 32. foot of Sup“:rj:lczntwtlr
g ter would raife up a Mercuréal Cylinder of 29. inches ;
5 So the fame Cylinder ot 29. inches is raifed b a Co,
3 lumnof the height of the whole Atmofpha:rcicyfclf )
But we may by a far more facile and cheaper Experi
ment cvince the gravitation of Waterin its § Jhgr )
which is obfervable in the common Experimcx?t ofg,
Syphon;through which, the water, by Suction beina
ﬁr& fet on motion, it is eafily obfervable, that t’he ﬂu%
in the extravafated leg of the Syphon, is at firft moft
ftrong s and proportionally decreafes, as the water j
the veffel finks lower and lower towards the bottomr(l)r;
thatle immerg'd in jt: which cannot proceed from
:i:g] %tf c&rl ;agifg l1]tr}1)ag|tnabflc,hbut from the Supergravita.
: ' arts of the water upon th
;vhlchfbemg thereby ore ftron glyforcgd up tht:: 'f;::retrcx"
eg of the Syphon, the flux thereby is ftronger in the

fonger 5 and {o faints
. as the bulk of tl
continually decreafes, pithe Superpenderan:

T he Reafons of all thofe extravagant Phz-
nomena, which we obferved in the firft
Experiment of Torricellius,

1. T Ecaufe the finaller weight of Quickfilver is not
able to mafter the Elaftick preffure of the ex-

ternal Ayr.

2. Becaufc thenthe Cylinder of Quickfilver Super-
ponderates and overpowers both the Ayr's Elaftick virs
tue and gravity.

. Becaufe ar that ftint of 29, inches, the internal Cy-
linder of Quickfilver comes to ar &quilibration with
the external Cylinder of Ayr, which prefles upon the
veffel'd Quickfilver.

4. and 5. Becanfe thatin wider and longer Tubes
there is at firk included a greater quantity of
Quickfilver, it does more frongly overpower the Lla-
frick refitence of the Ayr, and fo will come ( though
with more vehemence and fwiftuefs) toits wonted Al
tude of 29. inches.

6. Becaufe by Additien or Diminution of the vef

fel'd Quickfilver thereis achangein the Tubeand Vef

fel, but notin the Mercarial Cylinder in the Tube ; for

that alwayes keeps at an equal Altitude from thatin the

Veflel. ,

Cuar, 9. Becaufe the Mersurial Cylinder is very heavy, and
Quickfilver in Quickfilver moves as eafily as a Bucket

of water in the whole Well.
8. Be-

o |
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8, Becaule thereby there is enely a ch i
1 lange
dTel:-be,f bu_tt:lot 12 th? Alfcitude of they Mercur:gal ICIZ1 ltil:xc
; forinthat Anple of Indlinati icu.
et for o iuches.g » ndfination, the Perpcnc{lcu.
9. Becaufe the Quickfilver, by i
) ] y its long defcent, ha-
ving acquired a greater motion than wags rcquei?irch:o
grmg itdown to its detqrminatc Altitude, cannot fud-
enly ftop there,but by feveral vibrations up and down
g)rac:iually comes back to its wonted Altitade ;as we fee
Pendents, which multiply their undulations before the
reftin tgcn' d?ﬁred Perpendicularity. y
10, Becaufe the Atoms of Fire and H ich i
al.one) enetrati'n through the Tube, dgaetxga‘tvxilcllcgng
dilate the &therial Ayr in that feeming Vacuity , and fo
confequently deprefle the Mercurial Cylinder  orelfe
ic;g::‘anw;fe, upon the ;pproach of calc{ fome wtherial
omns pafs out again through the Gl
curtal Cgliuderr mgounts higlfer. © Glafyand o the Mer-
11. Becaufe it is a Medium fomewhat thi
bAyrhalonc is 5 the reafon of your finger's exulénl?gxl; ::n
&e.t ¢ Elaftick preffure of the extcrnal Ayr, withou{
Atriving either to comein it felf, or thruft any other Bo-
g)tv olg:tso tl};} Illbeb; asf alfo the Tendency of the stherial
toms within,to be a free and i ixti
with Aerial p;rticles without. proportional commixtion
12. Becaufe when the Continuity of th
gnd_mtcmal Quickfilver is broke, thz Mermfz‘aelxéerlli];!
eris by the Elaftick preffure of the Ayr ( which z'hen
chnvemtlls) f(})]rczi upki‘pto the top of the Tube; which
» thenthe Quickfilver, by its gravit owri
the Atmofphgrical, or unexpande Ayr};':il‘;ec;g?v‘;r;nrﬁi
gives place to the lighter Body. ’ ,
13. Becaufe no Contiguity, it feems, in dry Bodies
( how
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( how clofe foever ) can exelude the interveniency of
Ayr.

Having inour lat ( 9. Experiment ) proved fuffici-
ently the ponderofity of Water,and its gravitation upon
the external Quickfilverin the Veffel,we will now come
to fhew you likewife its gravitation upon the internal

Quickfilver in the Tube.

Experiment 10,

WE took fuch a like A B (as in the 1. Eperi-
ment ) near four foot in length, and fill'd it full .
of Quickfilver, excepta Segment  ( A of about 14.
inches, which we filled up with water ;) then reverfing
the Tube, and holding it fo long in that pofture, till the
Quickfilver and Water had exchanged their places, we
then drown'd it in the Vefel d Quickfilver D, and there
withdrawing our finger (as in the 1. Bxperiment) the

uickfilver iu the Tube defcended an inch, and more,
lower than the ordinary fint, ( vz, within 2} inches of
thatin the Vefel:) and this we try*d in Glafs-Tubes of
40.and 45. inches in Longitude: So that the Tube will
be replenifhed with three Cylinders (viz;) of Quickfil-
ver, Water, and Ayr.

In which Experiment there are three or four remark-
able Appearances, which ought not to pafs our Obfer-
vation :

1. That after inverfionof the Tube into the veffel'd
Quickfilver, befors you draw away your finger from
the Orifice, you may obferve continual Bubbles of Ayr

to pafs through the Water by an Ebullition, and{o pre-
fently

I
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fently to create the little Cap of Ayr, formerly obferved
(inour 14, 0bférv. ) though in the interim the Orifice
A, be never fo clofely ftopped. ]

2. Thatafter the removal of your finger, and collap.-
fion of the Mercaryto, as aforefaid, the volatile bubbles
of Ayr ftill pafs through the Region of Water for a
long time,

3. That if the Cylinder of Quickfilver, included in
the Tube, be not above 29..inches, befides that of the
Water, noeffe at all will follow.

4. That if the Cylinder of Quickfilver, included in-
to the Tube, be but one inch higher than its ordinary
pitch, then, upon making the Experiment, it will fal}
proportionally lower, according to the weight of the
Supergravitating Water.

This Experiment, with thofe confiderable circum.
ftances annexed to it, makes the Water’s gravitation
more eminently appear: For, fince 14. incﬁcs of Wa-
ter isalmolt 2quiponderant to one inch of Quickfilver
(as is evident by the Statick Tables of Gezald:) and the
Quickfilver in the Tube being deprefled by the Super-
incumbent Cylinder of Water of r4. inches, it follows,
that it would neceffarily deprefs it one inchlower than
the ordinary flint,

Butunlefs the Cylinder of Quickfilver be fo great,
Cor at leaft that of Quickfilver and Water to be fo
powerful ) as that it be able to overcome the Elaftick
preflure of the Atmofphare, no effe at allwill follow,
becaufe there can be no defcent of either : and as for
thofe Aerial Atoms which pafs by bubbles through the
Body of the Water, they are thofc formerly obferv'd
for tolurk twixt the Contiguity of the Quickfilver and
Tubes nay, and perchance, and in the Body of the

Quick-
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Quickfilver and Water too, becaufe they ceafe not after
the collapfion and defcent of the Mercury.
v Thus having Mcchanically evinced the gravitation
of thefe two fluid Elements, both Water and Ayr, in
their proper places and regions ; we may come to make
ood the fecond Part of our Hypethefis, which is the Air’s
Tlaftick virtue and property. For the demonftrating of
which, take this following Experiment.

Experiment 11,

711l the Tube (asin the former Experiment ) and let
the Scgment A of 14, inches, which was formerly
filt'd with Water, be oncly fill'd with Ayrs then, after
you have revers'd it into the veflel’d Quickfilver D,
and withdrawing your finger, youfhall fee the Quick-
filverin the Veffel 1o to fall,that it came down 16.inches
lower then its wonted and determinate Altitude: We
fil'd the fame Tube, of 45. inches long, within two
inches of the top, and then reverfingit, as before, it de-
{cended two inches below the ordinary ftint.

We alfo tunnell'd into the Tube a Cylinder of Quick-
filver, but of five inches in Altitude (lerting the Ayr fup-
ply the other Segment of 4o. inches;) an(|.r('\'crﬁng it,
as hefore, it fell down within twoe inches of the Quick-
filverin the Veffel,

Obferve,that in thefe mixed Experiments of Ayr and
Quickfilver, or Water and afercary, or all three toge-
ther, that whenyou have revers'd the Tube, you mult
hold it clofe ftop'd fo long perpendicular, till the feve-
ral Bodies have acquired their feveral refpective and

proper places. o To

1
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To this Experiment likewife
oo I’begommn : ife we muft annex one con-

Firft, ‘That before you withdraw your
thall perceive the inter}:xal Q;lickﬁlveryin thgq%fxgcyotg
prefs fo fenfibly qun your finger, as if it would force an
entrance out, both betore and after it wasimmerg'd in
the Veffel'd Quickfilver: which protrufion cannot pof-
fibly be fuppofed to proceed from any other caufe, buc
the Elatery of the included Ayr (for the preflure w;s far
greater than the natural gravity of the wholc Tube of
Quickfilver could make) "which (upon the removal of
your ﬁnfgcr) having got fome Liberty to manifeft it felf,
it depells the Quickfilver fo far below its determinate
height: Hence it appears, that Ayr, befides its gravity
has a nobler rarcfactive faculty, by which it forces the
Quickfilver to fo confiderable a defcent, whereas Wa.
ter, by its weight onely (as is manifeftin che precedent

Experiment } and no innate Elatery, did depel the Suc-

culgbenbt Quickfilver in the Tube.

ut becaufe the Ayr's Elatery is one of the chief
parts of our Flypothefis, we will notonely make it good
by one, but confirm it by many more fucceeding Ex-
periments,

Experiment 12,

1l any manner of Tube, not above 29, i i
' > 9. inches
Length, half with Quickfilver, and half with Ayl;1
and then clofing your Orifice with your fiuger, and re.
verﬁug it tnto Vﬁ]frlc]l'g Quickfilver, as in the former Ex-
periments, you fhall Capon removal of your finger) fe
the Quickfilver fallan inch lower then l};cforc, §s b?zi:;
Cn
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depell'd by the dilated Ayr ; if then you pour water up-
on the reftagnant Quickfilver in the Veflel, to about
one inchdeep, and draw the Tube out of the Quick-
filver into the region of Water above, you fhall fee the
Quickfilver hattily to arife fome inches in the Tube, and
then the Water and it confufedly to intermingle one
withthe other. Laftly, (the Quickfilver being wholly
defcended into the Veflel) the Water will arife to fill the
one half of the Tube. This we tried in Glafles of 18,
21,and 27 inchesin Length.

Inthe firft it fell 1.inch,in the fecond it fell 34 inches,
inthe third 5 inches, and more, from the firft point it
ftood at, before you immers'd it in the Veflel'd Mer-
cury.
%his Experiment drew me on to the trial of another:
for 1 thought if Quickfilver would defcend with a
quantity o? Ayr included with it in Tubes below the re-

uired pitch and Standard of 29. inches, then proba-
bly fome fuch like effect would follow in Water and
Ayr (included in any of the longer fort of Tubes)
though muchlower then 32. foot, whichis found to be
the Standard of Water in its Afcent in Pumps and o-
ther Inftruments (as is befides delivered in Exper.)

Experiment 13.

VVEthcrcfore fill'd our Glafs-Tubes of 45 inches,
half with Water, and the reft with Ayr, and at-
terwards invers'd it into a pail of water, onc or two
inches deep ; the fuccefs was, that withdrawing your
finger, as before, the internal Water inthe Tube, did
fhoot about two inches lower then before,and with fuch

15
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like vibrations (though far fhorter than thofe in Quick-
filver:) Laftly,if youimmers'd the Tube one foor dee
in the pail of water, the water in the Tubc would rife
fomewhat higher than before, :
Note,thatin thefe two laft Experiments,the defcent or
fall of the Quickflver or Water,was moft notable about
the midft of the Tube, 273, when it was equally fill'd witl
Ayrand Quickfilver, or Ayr and Water. l
_ Which Experiments do not onely make good what
is fm:mcrly delivered of the Ayr's Biattick preflure b;;
alfo it renders Doctor Pafcal’s Experiment, of the de-

fcentof Water to 3. fi i
32. toot, very creditable to thofe th:
want Inftruments to try it, tha

Experiment 14..

VVE alfo tried that Bxperiment of Roberualiius
. quoted by Pecquet, pay. s0. 1took one of thofa
llt[]? Bladders thatarc in Fil{w‘é, (that in the little Fifh
call'd with us, a Graining,is beft) and after it had been
afew dayesdried, 1lct our all the Ayr of it, and tyed
the mouth of itagain fo clofe, that no new A):r Cou!dyrc
cnter s then Tgently wet it on the out fide . and drop.
ped it down to the bottom of the Tube, ll;nt it mi l}n
the beteer fick there, and not be buoyed up with %hc
Quickfilver poured inuponiit; then cautioul tunnel
ling in the Quickfilver, and reverfing the Tl)l’bc asin-
thefirft Experiment, we found that afrer the (ll;ckﬁl-
verwas come down to its wonted pitch, the Fifh.Blad
der. was full blown, and did fwim on the top of thc-
Quickfilver; which, upon the admiffion of the external
Ayr,grew inftantly flavid and empty again, ‘

Now

Mercurial Experiments.

Now, what elfe is the reafon of the Bladder’s int'u-
mefcences upon Collapfion of the Quickfilver to its
wonted Standard, butthe Spontancous Dilatation and
Elaftick Rarefalion of that little remnant of Ayr,
skulking in the rugofities thereof ; and then (upon re-
moval of the circumprefling Quickfilver) expanding it
(=1t in the Bladder, as well as that does in the Tubc? The
reafon of its flaccefcency, upon admimgm of extcrn;'al
Ayr, is, becaufe then the Blater of the cxtcr‘nal Ayris
{o ftrong, thatit forces the embladder'd Ayrinto its for-
mer extenfion and confiftency again.

But hold; Before I pafs from this Experiment, I_mEx&
take Pecquet in hand, who, upon conhdcnce_of this Ex-
periment, infults highly over thofe that admit not of his
Rarefaction, but will introduce a new atherial fub-
ftance to intermingle withthe dilated Ayr to fillup this

feeming Vacuity.

objeft. 1. 1f any wtherial Subftance penctrate the
Glafs-Tube, it rufliesin equally on all fides towards the
Bladder, pendent in the Centre 5 and fo, inall proba-
bility, would rather prefs and fqueefe thie veficle on all
fides clofer together, than (by an oppofite motion, and
re-actionuponit {elf) extend and dilate it.

Objeét. 2. Again, Since it enters in fo frecly at the
ores of the Bladder, what fhould improfeu it there?
Since the pores, which gave it admittance, are continii.
ally open, and manifeft themfelves foto be, when any
external Ayris admitted into the Tube,F(_)r then it feems
the zther flyes out indeed; and the Ayr is recondenfed
again into its nataral and ordinary Confiftence.

Objett.

!l?'
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Okjeét. 3. Again, If the Quickfilver defcending do
impel the &ther through the pores of the Glafs, to help
the dilated Ayr, in fuppliance of that feeming Vacuity s
Why fhould not Quickfilver totally defcend, and fill t
whole Tube with ther, and fo, confequently, Quick-

filver fliould defcend in any Tube (though lower than

the ordinary ftine of 29. inches ) whatfoever contrary
to Experiment,

Objelt. 4. But if there be a Superaerial region of B.
ther, as much lighter and fubtiller than Ayr, as Ayr is
then Water, How comes any part of it to be diffufed,
or difperfed throughout our Elements? Or, if it be,
Why fhould not the atherial particles fly all away to
their proper Sphzre ( or be rather forced thither
by the continual preflure of thefe heavier Bodies?)
as we fee no Ayr will abide in Water, butis forcd upin-
to its proper region and Element above it.

Solut. 1. We grant, that the ether pierces equally in
on all fides of the Tube, and fo likewife on all fides of
the Bladder (into which it would nothave entred) had
there been no Ayratall which had freely open'd in its
dilation to reccive the coming zther intoits intimate
recefles.

Solur, 2. Why the @ther hits not out again (during
the interim of the Ayr’s expanfion) may be, becaufe it
has either changed its figure, or it and the aérial parti-
cles may be in a new motion, which may not ceafe till
overpowred by the re-admiffion of new Ayr. But what's
the reafon in a Bladder half.blown, and held to the fire,

‘orlaid in warm afhes, the internal Ayr fheuld rife and

{well
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fwell up the Bladder, as in this Experiment ¢ If you fay,
Fromthe Atoms of Fire,or Heat, which penetrateinto
the Bladder; the fame Obje&ion I thenmaketo you,
(as he there to me) Why could they not hitout, as well

asin, through the fame pores ? The like may be faidof -

the Ayr in a Weather.Glafs, upon application of any
thing that ishot to the head of the Tube.

olst. 3. Now, why the Quickfilver does not totally
dcfiend, 3vc have tuldyyou-, %rom the refiftence of the
Atmofpherical Ayr,which forces up a Cyhinder of Quick-
filver of that height of 28. inches ; butas we have fince
declared, if the Experiment could be made at tl}e top of
the Atmofphere ( whichis not very high ) then it would
totally defcend,and the mther there would fill the whole

Tube.

ut. 4. It is every whit as probable, that aetherial
Ati:rlms m‘:y be interfl}lrfcdly digﬂ'ufed through all our
Elements, as that Ayr may be,, or the Magnetical effu-
viums: the fame we have made probable ( by its being
in Water and Quickfilver) and the latter, no man ( that
knows any thing of Maguetical Operations) doubts of.

Before we take our leave of thefe fubtil and rare Lx-
periments, I will give you thatingenious, but very diffi-
cult Experiment of Augetius,as quoted by Peeguet, which
thall bring up the rere in this Mufter-role of our Experi-
ments, and which will confirm all we have formerly de-
livered.

Exp:rimmt
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Experiment 15. Of Auzotius.

Ake a long Tube, with a Head like a Weather-

l Glafs, oncly open atboth ends,as A B, and with
a Circular ledge at B (to tye a Bladder about) as alfo a
lietle pipe G, “which opens into the Head thercof, re-
verfe it, and into the mouth of the Head let down a hol-
low Cube of wood or Ivory C, aslarge as the Head will
contain 3 which with its four corners may reft uponthe
neck of the Glafs {asin the Second Figure:) then takea
fmall Cylinder of Glafs, of above 38. inches, and fetitin
the middle of the Cube C, and clofe the mouth of the
Head B, andthe pipe G with Bladders, fo that no Ayr
can getinj then ftopping the Orifice of thelong Tube
A, with your thumb, let another tunnel-in Mergury at
the top of the fmall Glafs.tube F, which will firft fill the
Cube C, and then running over, and falling down the
Interftices, that the four Angles of the Cube C makes
with the neck of the Glafs, fﬁall atlaft cometo fill both
Tubes ; Latftly, clofing the Orifice of the great Tube
A into the Veflel'd Quickfilver, and there withdrawing
yougfinger, as in the former Experiments, you fhall fve
all t%c Quijckfilver in the fmall Tube F B, to fall into
the Cubical Veffel C, (which being not able to contain
it) it, together with all the Quickfilver, inthe head and
neck of the great Glafs.tube, will come down to its
wonted pitch E 29.inches of that inthe Veflel.

Which thews, the defcending Quickfilver perpetual-
ly obfervesits Sandard.altitude from what height foe-
ver, Butthe great bufinefs is, If you open the little
pipe G, and letin any Ayr, you fhall not onely fee itto

de.
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depel the Moercurial Cylinder A E, but to force up
the Quigkfilver out of the Cube C, into the fmall
Tube B ¥, toitswonted Altitude of 29.inches, and
totally to expel the Mercurial Cylinder E A out of the
Tube: which dcularly demonftrates, that it is the A:-
mofpherical Ayr that (inthe firft Experiment) raifes and
keeps up that Cylinder of Quickfilver in the Tube of
29, inches in Altitude, or thereabouts,

Cuar. VIIIL

Additional Experiments made at Townley-
Hall, in the years 1660. and 1661, by
the adwice and afsiftance of that Heroick,
and Worthy Gentleman, R rcuarD
Tovvnuey,Blq- and thofe Inge-
nious Gentlemen M*J o u N, and M~
Cuarrss TovynLey, and

M:Georas Kemr,

THc laft year, 1660, came out that cxcellent Tra-
Qtate of Experiments of Efq- Boyle's, with his Pneu-
matical Engin, or Ayr-pump, invented,and publifhed by
him; wherein he has,by virtue of that rare Contrivance,
outdone all that ever poffibly could be performed by
our late Mercurial and Experimental Philofophers : And,
indeed, to givea trueand deferved Character of that
worthy Production of his, I muft needs fay, Inever read

R any
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any Tractate in all my life, wherein all things are fo cu.
rioufly and critically handled, the Experiments fo judi-
cioufly and accurately tried, and fo candidly and intelli.
gibly delivered. Inofooner read it, but it rubbed up all
my old dormant Notions, and gave me a frefh view of
allmy former, and almoft-forgotten, Mercurial Experi-
ments. Nay, it had not that effect onely on me,but like-
wife it excited and fire’d up the noble ‘Soul of my ever
honoured Friend, Mr. Tt ownley, together with me, to at-
tempt thelc following Experiments.

Experiment 1.

WE took along Glafs-Tube,open at both-ends,and
put the one end into Quickfitver about one inch
deep; thenat the upper end we poured inwater by a
Tunnel:the effec was this,(as was prefurmifed) That the
water rifeup to aCylinder of 1 4.inchesabove the furface
oftheQuickfilver in the Veffel,but then it would rife no
higher,but brake through the reftagnant Quickfilver in
the Veflel, and fwum upon the top thereof,which is con-
fonant te the Series and Chain of our former Experi.
ments: wherein it is proved, thatoneinch of Quickfil-
ver is 2quiponderant to above one foot of Water ; and
therefore there was reafon that one inch of reftagnant
Quickfilver fhould fupporta Cylinder of 14. incﬁes of
Water, but no more. But as touchi ng this proportion
of Water and Quickfilver, becaufe we have formerly
only givenit to you upon truft from Maximius Gletalds,
we will now give you an Experimental evi&ion of it.

Experiment

S T R S
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Experiment 2.

V VE fill'd a Glafs-Vial (being ﬁl:&dcpun;.crpoiﬁ:id
i d then weighed it ; afterwards
with Mercury) a?er in a Glafs- Vial, of aknown

the Quickfilver, and then mea-
Mercurial Vial aforefaid , we
timesas much Water asit

we weighed as much Wa
weight,as counterpoifed
furing the water in the
found it te contain near 14.
did of Mercury.

Experiment 3.

E £l'd a Tube with Quickfilver, asin the Tor-
VVriceﬂian-Expcrimcnt, wherein much leifure and
accuratenefs were ufed in filling the Tube, to mak[g: a

olite equal Mereurial Cylinder, and after unmelr1 u])n
thereof into the Veffel’d Quickfilver, we put both t ;e
Tube and Veflel into a frame madc for that purpofe,
and let it tand perpendicular therein for certain ‘?y%s
together (v7%.) from the 15. March, to the 20, Ap:; ad-
ter, to obferve if it would vary and altcr1t§ Standar >
which we found it do confiderably; for fometimes ’d
was half an inch higher or lowerathen tl_lc Marl]( an
Standard we left it irft at. Tthink, acctordmi:o ti%C;:;

iati tmofphere in its temperature : |

1(':;;}:1;: f’ctr*;g’ci;, yofﬁ fhall fee that the Quickfilver ":1 thg
Tube does néver precifely obferve the fame Standar

not a day together, nay fometimes not an hout.
R 2 Experiment 4.
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. the effect was, That the Quickfi
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Experiment 4.,

Gain, we tried the Torricellian-Experiment
éf:axd, ina Glaf-sSyphon of 464 incl?cs illleng:hf(:lcc-l
atter immerfion of both ends into two feveral veflels of
Quickfilver, the internal Quickflver fell down tos i(zs
gvox;}tcd Stand_ard of 29. inches in both fhanksof the
Syphon : ll::wmg_ applied-warm clothes to the top of the
b¥§ac;)r?; (t)fen%n_lél:rl}lcver delcelnded in either leg the

r corns low i
ﬁlnF. \{YB gentlyli ftedy one of the leers ::l)]uatno;'l:i: ;clfll":lfd
%::t;;vgg, ail_gctlh;l:cu the fQuicl[(rﬁﬁrcr in thatleg rofe

: dover:
thank : thcn,having p?gd(;l n;pa_ ed verl.nrothc o
faid leginto the V. ffel wegbfcg al{:i e Gaich pyebore-
flel, he Quickfilver i
both legs to havc fallen much E:; : | iion of
that Ayr) and to ftand in both lcpc;“attle 1admx!!ioq o
?nd height, as it did again the Seco%d timae[, :;g: ]ag::c'i}”]
ion of alittlemore Ayr, though the Quickfilver theln-

did not rife hj -
thank asrl;:fo:gh enough to pafs over into the other

Experimene s,

\A\/ Etook the fame Syphon again V

! as bef
s S
o r ; then ftoppi .
fices, reverfed both fhanksy i P

: -into two fc

Quickfilver, as before ; then oren?nge Le;:h ‘gg?il(s':c(s)f
ver fell in one Tube:
and

\
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and riew Quickfilver rofe out of the other Veflel into
the other Tube to an equal Altitude.

Experiment 6.

VVE fll'd a Tube ! though with much difficulty)

{uch an one as is here defcribed, with Quick-
filver, theninvers'd it into Quickfilver, as before: The
firft effect was, Itfell leifurably down out of the head
H, and ftoodat D, ‘39, inches in perpendiculan from
the Quickfilver in the Veffel E.

The fecond effe@ was; Ayr being letin ‘twixt C and
B, the Quickfilver rofe from D, its former Standard,
to A: So that from A to B, and Cto E (for fo
faras C it fellapon admiffion of Ayr) madeupits wou-
ted Standard again.

Experiment 7.

V-E took a Glafs.Cruet,with a fmal! Spout,and
U fil'd it with Water, and afterwards luted the
eat mouth A, fo that no Ayr could get in; then
turn'd the fmall Spout downwards, but no Water came
out of the Cructintothe open Ayr, inverfing likewife
the fmall Snout into Oyl, no Water defcended%nor Qyl,
though a lighter Liquor, afcended s then filling the
former Cruet with Milk, though uponinverfion o% the
Cruet none of it would fall out into the Ayr, yet being
inverfedinto Water, thefe two Liquors changed places,
the Milk defeending ina little fill fiream, the Water

afcending in the fame manner- in two conftant little
! ftreams,
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ftreams, running Counter one to another ; in the neck
of the Cruet we tinged the Water with Indico, the bet.
ter to diftinguifh their ftreams.

Experiment 8.

E fill'd the former Cruet with Quickfilver, and

immers"d the Snout into the Water (having firft
well luted the mouth of the Vial) but no exchange of
place followed, unlefs by much fhaking of the Quick-
filver, you forced it little by little out; and fo either
Water or Ayr paffed up inftead thereof,

Cuar IX.

Experiment 9.

APrzl 27. (1661.) we tryed the Torricellian-Experi.
ment in the Porch at the new Church in Pendle,
(whnch. ftandeth upon a confiderable height) the wea-
ther being clear, fair, and moderate, about ten of the
clock in the mornin%, the Tube about 42. inches in
length, which we fill'd with very much care and dili-
gence, to make a polite Mereurial Cylinder, and there
we then found theMercurial Standard to be 284 inches.
Wetried the {fame Experiment with the like accurate-
nefs, and in the fame Tube, at the Beakon upon the ve-
1y top of Pendle-Hill, on the fame day betwixt twelve
and one a clock, (the Ayr being there much colder then
atbottom, or at new Church a orefaid) thoughthe Sky
was

. s 5, T
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was as clear;and there the Mercurial Cylinder was lower
then before at New-Church, by a juft inch, being fallen
precifely to 27]4 inches.

About three a clock of the fame day, the {aid trial
was made (with all the former circumftances) at Bar/ow,
the loweft place ( for conveniency ) near the faid Hill,
much lower then the place of the firft trial, the Ayr be-
ing very much hotter then at the time of the firft trial ;
and there the Cylinder of Quickfilver was equal to that
in the firfk trial (vix) 28(y inches, By which it appcars,
That (if the Ayr at Bar/ow had remain’d of an equal
temperature with that of New-Church)the Quickfilver,
in all probability, would have fallen lower then the inch
we obferved,

Experiment 10.

AT the top of the faid Hill, we put into the fame
Tube (which was divided into 101. equal divifions
of fpaces) as much Quickfilver, as being ftop'd and in.
verfed, the Ayr remaining in the top of the Tube, fill'd
50|15, or thereabout, of the forementioned divifions ,
and the Quickfilver, the remaining part of the Tube.
The Tube being thus immers'd, and the finger with-
drawn, the internal Ayr dilated fo as to fill of the above-
mentioned parts 847 5. and there remain’d in the- Tube
a Cylinder of Quickfilver centaining in length 1126
inches. We tried the fame Experiment at the bottom of
the faid Hill, the Tubesbeing fill'd, as above, and the
Ayr 50[15. dilated to 83/8. and the Cylinder was in
height 11}78. inches.

Experiment

1‘27'
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Experiment 1.

VVE took another Tube, containing in length

from the Superficiesof the external QuickAl-
ver into which we immers'd it ( for fo we meafure all
our Lengths) about 26, inches, containing equal divi-
fious of fpace, 31. and about an half, reprefented here
by A B, which we fill'd fo with Quickfilver, that be-
ingrevers'd and ftop'd at B, there remain’d 9. divifi-
ons fill'd with Ayr from A to E :then the Quickfil-
ver beingleftatliberty to falldown into a difh under.
neath, it fell near to the mark 18 to I. Sothat the Ayr
dilated, fll'd the Space A I, containing of thefe
divifions 1518, andt_ﬁeﬁthe Cylinder I B was in per-
pendicular height 13186. inches,

We brought this Tube, with the fame Mountain.
Ayrinit, by the help of along Tube of woed, having
a difh faftned to the open end of it, and both full of
Quickfilver,into which we putour Tube, A B, (which
Inftrument you have here reprefented) and at the bot-
tom of the Hill the Quickfilver rofe up unto the mark
m, under the 17, uivifion. So that the Ayr dilated,fill'd
of the equal parts 17135, and the Quickfilverin B was
inheight 14)31.inches.

Then we put out this Mountain-Ayr, and let into the
Tube the fame quantity of Valley-Ayr, which fill'd
the part A E, containingalfo g. of the equal divifions
aforefaid 5 and then the end of the Tube B opened
the Ayr dilated to the mark n. So that it confain’d
17(58. parts, and the Quickfilver in perpendicular
height, 14]2. \

That

e
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That you may at one glance behold all the varieties
of thefe Dilatations of Ayr, and hcight of the Mercurial
Standard, 1have fuppofed theline A B to reprefent
all the Tubes. A E ftll reprefents the Ayr leftin them,
A D the Ayrdilated, B D the Quickfilver.

Inthe long Tube.
As the top of the Hill. l At the bottomof it at Barlow.

AD=—=—284]75 |emmeme—$3(8 of Spaces,

A E—solis ‘-—-—5o|xy %Equal parts
BD=——nl26 [-—-——u|78 Inches,

In the leffer Tube.

\An Barlow with
Ayr,

At Barlow with

At the top
Va//e]-dyr.

of the Hill,

AE-—9 | 9 l 9
AD_—1/8 e 1735 1758
B D=——=13/86 1431, 1402

Now before we pafs to any further Expcriment, we
think it fit to make and denominate feveral confidera-
ble Spaces of the Tube in the Mersurial Experiments,
whicg will avoid both confufion and multiplicity of
terms for the future.

Let A B be the Tube in which Quickfilver {in cafe
it weretotally void of Ayr) would ftand in a perpea-

S
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dicular Cylinder above the Quickfilver in the Veff
from B to C. So we fhall call that line or {pace, Vel

B C The Mercurial Standard,

But ifin the Tube there be left as much external A
as would fill the Tube from A to E, andthat tl:gn tgz
Quickfilver would fall from C to D, and the Ayr be
dilatedto fill the fpace A D, then we fhall call

g 1]?) e — TZI Mercary,
== The Mercurial
S T Ayrr"uma omplement.
E D —= The Ayr’s Dilatation,
A D ===The Ayr Dilated.

Where note, That the meafure ofthe Mereuria
dard, ;_md Me‘rcu'rial Complement, are mcafuredlciszll;
by their perpendicular heights, over the Surface of the
reftagnant Quickfilver in the Veflel: But Ayr, the
arrs Dilatation, and Ayr Dilated, by the Spaces,they

So that here is now four Proportionals, and b
three given, you may ftrike out the fou;th, by &?K
verfion, Tranquﬁtion, and Divifion ofthem. So that
by thefe Analogies youmay prognofticate the effes
which follow in all Mersursal Bxperiments, and pre:

demonftrate them, by calculation, bef -
an Experimental t,hezcof. sbeforethe fenfes give

Experiment

Mercurial Experiments.

Experiment 12

E tricd the Paféalian-Experiment in a2 Tin-Tube

of 33. footlong, made of feveral fheets of Tin,
and clofely foddered up with Peuter : To the upper end
whereof we faftned a long Glafs-Tube, open at both
ends ; then, having foddered up the lower end, we rear-
ed the Tube to a Turret at Townley-Fall,and fill'd it with
water; thenclofing the top of the Glafs-Pipe, and im-
merfing the other end of the Tin-Tube into a ciftern
of water afoot deep, we opened the lower end, and
perceived the water to fall out of the Glafs.Tube into
the Tin, buthow far we could not tell, onely we conje-
@ured to be about the proportion given by Doctor
Pafcal s vig that a Cylinder of water ftood ina Tube
about 32 foot high: but prefently our Glafs- tube,at the
jun&ure to the Tin, began to leak, and let in Ayrs fo
we could make no further procefs inthe Experiment:

_onely one thing we obfervedin filling of the Tube, that
after the water which we tunnelled in had gonc downa.

pretty way into the Tube, part of it (by the rebounding
Ayr) was violently forced up again, and fhot out atthe
upper end of our Glafs-tube two or three foot high into
the open Ayr: Which Bxperiment may be a cautionto
Pump-makers,& all Artificers that dealin Water-works,
that they attempt not to draw water higher then 33 foot
(its Standard-Altitude ) left they lofe%oth their credit,
coft,and pains in fo unfuccefsful adefign. For I remem-
berin my Lady Bowles her new Water-work at Heath-
Hall, near Wakefield, where the Water is raifed atleaft
16. yards high, the fimple workman undertook firft ‘;o

S2 o
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do it by a fingle Pump; but feeing his end
fruftrated, he was_f}:)rccd to cu% his Cyh;c::i)currsilxivrg
Pumps, and to raifeit, firft, eight yards into a Lead
ciftern, and then by another Pump to raife it out of that
other, eightyards, into a ciftern above,

€CHuap X,

NOW to falve all thefe Mercurial Phenomen Ifc
thofc mixed Experiments of uickﬁlverﬂ! A Wa.
ter, Quickfilver and A?'r, Ayr and%/ater.in ﬁﬁni‘xfd
double Tubes and Syphons of all Bores, diyers learned
and ingenious Heads have cxcogitated feveral neat
thou%h'dnﬂ'crcnt, Hypotbefes: For, to omitthe whim’
fiesof two Grandees,that is,Valerzanus and Hobbs which
fo grofly Philofophize : the former affirming the de
ferted fpace in the Tube to be an abfolute Vacuity ; the
latter, tobe replenithed with this very Common Ayr
which we breathe in ; which creeping up ‘twixt tlzle
Contlguny of the Glafs and Quickfilver, fills up that
(I:%x-uiiexted Vacuity. To omit thefe exorbitant Cox?ceirs,
Po:};fés\‘vo or three more intelligible and rational Hy.
_Thefirftis of Roberualand Pecquer, of ’
ﬁxcxt_y and Gravitation, which \Ze have tfl:)crnﬁe);;s Ieilllfll
brac'd, onely with this addition, That whercas thcy wili
have Rarefaction and Condenfation to be perfo)l"mCd
without any increafc or lofs of quantity (which can ne-
Kli::tlt):rcég:]ccn{ed)dwe ‘aidmit] of an thérial Subftance or
; romitted and exc i ’
a5 wo formerhs vl uded,the Bodies fo chang'd
The fecond Hypothefis is of the Vacuift's; fuch, I

mean,

Mercurial Experiments.
mean, as, though they hold this Spring of Ayr, yetinits
dilation will admit of no sther or forrain Subftance to
enter the pores thereof; but the particles, fo ditated, to-
remain fo with interfperfed Vacuities : and this opinion
hath many cminent Advocates and Avouchers, Gaffend,
Do&or ard, Do&or Charleton,&c.

The latet Novellift that hath undertaken this Expe-
rimental Philofophy, isonc Linus, alids Hall, who hath
excogitated a new Principle of his own,whereby he not
onely falves all the Phenomena in the Torricellian. Expe-
riments formerly delivered s but alfo all thofe ftranger
Experiments difcovered fince by Gerricus and Beyl's
Pneumatical Engines. (His Principles he thus layes
down.)

1. Thatthere is an infeparability -of Bodies, fo thae
there can be no Vacuities i rerum natura.

2, That the deferted Spacc of the Tube (in the Tors
ricellian.Bxperiment) is fill'd with a fmall film of Quick-
filver, which being taken off the upper part of it, is both
extenuated and extended through that feeming Va-
cuity.

3?' That by this extended film, or rope (as he calls
it) of dilated Quickfilver, the reft of the Quickfilverin
the Tubc is fufpended, and kepe up from falling into
the Veflel.

4. ‘Thatthis funicle, or rope, is exccedingly rarcfied
and extended by the weight of the pendentQuickfilver,
and will Capon removal of that violent Caufe which fo
holds it) re-contra¢t it felfinto its former dimenfions

a{;ain, and fo draw up what Body foever it hath hold of
along with it; as the efluviums of an Elecrick upon its
retreat, plucks up ftraws, or any other thing with it that

itis able to wield.
5. That

L-..‘...;_,, e ks il it e
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5. That Rarefation or Condenfation i
. \ ion Y
without any increafe or loffe of quantity inwtl?: f;%slfrg

- chang'd.

- 6. Thatthis Extenfion of the fil i i
not indefinite, but hath a certain ligit?i%fgeggé’l,) it
will not bq ftretch’d ; and therefore if the Tube b‘e l;
an exceeding great height, the Quickfilver will rath(c)
fQ:u't thh_an_othcr film,and extend that,and fo a third :

ourth, till it come to the Standard of 39. inches whé(:g

itreftsshaving not weight
110r powe
another film from it (c%f. lorpover enoughto feparate

Upon reliance on, and encourage

Up: ment f;

thn[}c:ples, he undertakes all diﬂic%ltics, nn:iogtln tal\]cg

"w:t .15‘ :l;zx;.e gre(;tt;ix?crixzental-Philofophcrs, Tarrgi:eglli
N5, A1 0 .

s & Engix;es. yle, and refolves all the Phenomena of

1. Asfirft, Why the Quickfilver in th
: ) e Tub y
3g. inches, defcends not at all 7 Becaufe it ﬁigk: w?tnhdi(:r
u]?pergno& furface fo clofe to the top of the Tube tha:
:c:fg r1ls ‘:,]}?et wengt Enoug}l tobreak that adhafion : the
r reot is, becaufe there is nothi :
}n the room of the defcending (mickﬁlv':rg ;ﬁgu:lfg .
ox;e |tIﬁr;nIy ficks Lhcrc, Ne daretur vacunm. "~
. Inlonger Tubes it falls to that Standard, b
LI::: l:lz}eﬂgﬁ;;at}e: }vgght of the Quickﬁl}v:: is ai)cliu{g
inck of Contiguity or Adhzfion ;
f;ozlc tlf]; uppermoft furface of the Q:ickﬁlvcragg;he;ﬁ-
‘:'i 1 off, is c_ixlatcd nto atenuous Column, or Furﬁ'cl )
which lflgpplxes fthat feeming Vacuity. , K
3. Ihe reafon why the internal Quickfilver i
Tube does afcend, upon plucking the Tube Xurr :>nf 3;2

reftagoant

Merckrial Experiments.

refagnant Quickfilver, is, Becaufe then (fome of the
Quickflver in the Tube falling out) the Contiguity is
not onely broke, but the Qx_icﬁﬁlvcr in the Tube being
made thereby lighter, the rope is able to pluck itup;
whichit doth by retra@ing and fhrivelling it felf up to
the fmalnefs of its former dimenfion; and thus by no
violent diftention, but fpontaneous , you muft perceive
all the Experiments of the Weather Glafs to be per-
formed by a tenuous Funicle of Ayr, and, in the Pafia-
lian-Experiment, by 2 rope of Water ; and fo of other
Liquors, where this feeming Vacuity is created. By this
taft of Philofophy you may eafily imagine how he falves

all the Merewrial Phanomena, and thofe of the Pneuma- -

tical Engine.

The Arguments by which he ftrives to authenticate
and make good his Hypothe/is, are thefe four Negative
ones ; by which he ftrives to impugn the Doétrine of
thofe that hold the Ayr’s gravitation and Elafticity.

The fict (which is the main and Herculean-Argument)
is from the introfu@ion of the finger, fo obfervable in
the Torrisellian-Bxperiment : which, faith he, proceeds
from fomething (that is at a ftrefs} within the Tube,and
from nothing that is at a full and free Liberty withont:
this fucion and atcra&ion of the finger he proves to be
notonely eminently fenfible in Tubes above the Stan-
dard (whether openat both ends, or clofed at the one)
butalfo in Tubes under the Standard of 29. inches: for,
faith he, take a fmall Tube, under the Standard, open
at both ends, of 20. inches fuppofed in length, and fll
it with Qgckﬁlver, ftopping the lower Orifice with

your thumb, then clofing the upper with your finger,
an
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and immerging the lower into reftagnant Quickfilves
(as in the Torricellian-Experiment ) you fhall (faith he)
upon removal of your thumb (though no Quickfilver
fall our) feela palpable fuction of your finger, and the
Tube will ftick fo clofe to the pulp of your finger, that
you may quite lift it out of the Veffel , and carry it
(with all the Quickfilver pendent init) up and down the
room, Therefore (faitﬁ he) the internal Cylinder of
Quickfilver in the Tube is not held up by the preponde-
rant Ayr without; for, if o, whence comes fo ftrong
a fultion, and fo firm an adhzfion of the Tube to.your
finger ? Forif theexternal Ayr thruft the Quickfilver
upwards, it cannever at the fame time draw down the
finger too,

His fecond Argument, That the fanding Quickfilver

in the Tube, is not held up there by the external Ayr, is
fetch'd alfo from another Experiment in the fame Tube:
For (faith he) fill the fame Tube almoft full of Quick-
filver (leavingalittle fpace of Ayr withinit) and then
immerging it as before, you fhall fee the Quickfilver to
make a confiderable defcent in it, veg, as far as that little
Ayr could well be extended, alfo a ftrong introfuction
of your finger as before : From whence he thus ar-
gues; If the external Ayr cannot hold up 20. inches of
Quickfilver (as we here fee;) How can it hold up 29. I
pray you (as in the Terricellian-Experiment ? ) This
Experiment, as appears by our Mercurial-Obfervations,
we made many years ago. »

His third Argument is from the Non.gravitation of
the Mercurial Cylinder: For, faith he, the Quickfilver
in that Station (viz. after it has fallen to its old Standard)

is
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is not all ponderous, as you may perceive by your fin.
ger to the Orifice of the Tube ; from whence, faith he,
’tis plainy that the Quickfilver is there fufpended by
that tenuous, but tenaceous, rope in the Tube,

His fourth Argument is from the difficalty of Sucti-
on of Quickfilver upa Tube, open at both ends, of
what length foever; through which, faith he, water is
eafily drawn up to the mouth : And why not Quickfil-
ver ? Since here is nothing elfe required but the remo-
val of the internal Cylinder of A{r, which is eafily done
(faithhe) by Suion,as is mani cft by. the afccnﬂon. of
water, but cannot be performed in Quickfilver (which
fhould as eafily be thruft up (to 29.inches atleaft ) by
the Superincumbent A¢mofpbere) as the water which is
repugnant to Experience of the fire: he concludes,
"Tis not the external Ayr that caufes that effect, neither

by its Elafticity, Gravitation, nor both.

w for the Pofitive Arguments to avouch his Prin-
cipllj? by, he has none at allg; oncly what he fetches a pe-
eriori, from his commodious Solution of Difficulties,
and falving the Phanomena better then others have done.
For read himthrough, and you fhall fec he hangs folike
a Tumbler by this rope, that fwing him which wayyou
will, youcannot get Eim off; though, I doubt not, bu&'.
we fhall prove his cord to be a mere :rope of fand, an
of his own twitting ; and Reafon will, sampfon-like,

break it eafilyin pieces,

T CHaAP
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CHuar X,

A Confutation of this Funicular Hypo.

;&cﬁs lgfr .Linus; by Henry Power,

Objeft. x., IF you fill a Tube of 45. inches in length (as

Twe have thewed you in Experiment 1 1.) ex-
cept 15. inches ( which let the Ayr fupply ) and invert
ity you fhall perceive a greater protrufion of your fin-
gerby the crupturient Quickfilver, than can poflibly be
imputed to the Supergravitation of the Quickfilver in.
cludcd in the Tube : for, if the wholc Tube be fill'd with
Quickfilver, and inverted, it fhall not make fuch a forci.
ble preflure upon your finger (as that Cylinder of
Quickfilver and Ayr does) wﬁich canbe imputed tono
other caufe, then the Elafticity of the included Ayr;

which, ftriving to dilate it felf, detrudes the Quickfilver

and,when liberty is given, it forcesit downmuch lower
thanits ordinary Standard of 28, inches : which fhewes
that there is no fuch thing as Attraction in the Ayr buc
rather a contrary power of Self-extending, and Dilata-
tien. Now,I confefs,this is butan Argument quoad fin-
fum, and therefore not fo much to be jnfifted upon, be-.
caufe not Mechanically demonftrable, ’

Objedl. 2. Again, this is obfervable in i
all Bodies, that
are capable of Extenfion, That ftill,as their Extenfion is

augmented or increafed, fo muft the force or power be

that
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that extends them. Asfor example., in Ropes or Lea-
ther, the firft inch of their forced extenfion is perform-
ed by alefler power then the fecond inch would be, and
that then the third, ¢¢. Now in the third of Boyle’s Ex-
periments, pag. 44. itis obferved, That the Suckeris as
eafily drawn down, whenit is nearer to the bottom of
the Pump, as when it is much farther off 5 which is con-
trary to the nature of forced Extenfion, as isbefore de-
livered.

objed. 3. Again, If ((accordingto Linus) the Blad.
der’s intumefcency, in Bayle's Engine, did proceed from
the forced extenfion of the Ayr in the Receivers then
the firft evacuation of the Pump would extend the Blad-
der more then the fecond, and that than the third, &¢.
But the contrary is avouched by his fourth Experiment,
98- 47. which proves againft the Funicular Doérine
of Linas, but neatly makes out the Elatticity of the em-
bladder’d Ayr, which gradually increafes, as the debilic
:;\tcd Ayr in the Receiver gives room for its expan-

on.

0bje&. 4. Again,Linus is refuted by the 1 9. Experiment
in Boyle, which is an Experiment of a four-foot Tube,
£ill’d with water, and inclofed in the Receiver ; by
which he found that the water, included inthe Tube,
did not at all fubfide aft.r feveral exfuctions, till the
Elafticity of the included Ayr was no longer able to
fupport thas Cylinder of water ; but, accordingto Linus,
it Bmuld have fubfided at the firft exfuction, as well as
the Quickfilver did when the Torricellian.Experiment
was included in the faid Recciver,

T 2

Objeg- s -‘
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Objedt. 5. According to Linus his Principles, the Mer.
curial Standard fhould be the fame ‘at the top of any
eminent Hill, thatitis at the bottom, efpecially if the
Temperature of the Ayr be in both places. alike ; but
this is contrary to the Experiments we tried at Hallifas
and Perdle-H:ll (as you may fec in Experiment 7. pag.1 9,
alfo Experiment 11, pag. 45.) where the coldnefs of the
Ayrwas a difadvantage to our Experiments ; and yet,
forall that,you fee how confiderably the Adercurial Stan.
dard did vary. Which Objecion Linus has ingenioufly
confefs'd to me himfelf (when once I had the happinefs
to fee him ) that he cannot as yet anfwer.

Objeil, . Take a Glafs.Tube above the Standard,
but of a {mall Bore, (thatwill not admit above a great
Pea, or Cherry-ftone ) let it be clofed at one end, and
fill this with Quickfilver (which you fhall find no eafie
thing to do 5 for I am fure we were a whele hour in fL.
ling one,and ftill were forced to thruft the Quickfilver
downinto it with a fmall wire)then reverfe it very gent.
ly into a veflel of reftagnant Quickfilver, and after it
has come down to its wonted Standard, you may lift the
Tube out of the veffel, and carry it up and down with
the Quickfilver pendent in it; which will neither fall
out, nor rife up to the top, to fill up the reputed Vacuity.
Now what fayes Linas to this 2 Why does not his ro
fhrivel it felf up, and pull up this Mercarial Qylinder in
this Tube, as well as in all others of 2 larger Bore »

Objelt. », Také a Glafs.Syphon A B, and having
filld both legs with Quickfilver, open the longer into
the vefleld Quickfilver B; the effe@ is, That the

- Quickfilver in the longer fhank will fall down to C (its

wonted
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wonted Standard;) but that in the fhort fhank A D, be.
ing ftill clofe ftopped with your finger, will remain
full,

(according to Linus) the funicle A C exer-
ci(go::lé fame pov%cr of pulling the Mercurial Surface
A as C: and according to the Principles of Mccha“-
nick’s, If C B be heavier than A D, it fhould P'ul
over A D intothe veffel B. Andhis Anfwer (w}11c1
you may read, pag. 74. is nothing to the purpofe ; for
open the fhort cnﬁ of the Syphon into the veffel ~l{),
(according to his Salve) no Quickfilver fhould fill n]ii
becaufe it is fill as clofely adherent to the vefle
Quickfilver, asit was before, to my finger ; and yer,up-
on Experiment made, the Qlickﬁlver will rife all out
of the veflel D, and go over A, into the veflel B.

Which Experiment, as it confutc.th his, fo it clearly
avouches our Principles, of the Elaftical Prcﬁ'ure qf the
external Ayrupon the furface of the Quickfilver in t'hc
veflel D, which forcesit upto A, and {o overinto the
veflel B.

Objeft. 8. Wetook an ordinary Weather-Glafs (this
15. 0fab. 1661.) A B, of abouttwo foot in Length,
and carrying it to the bottom of 'Hallzfa.v:Hxll, the wa-
ter ftood inthe fhank at C, (9i3:) 13. inches above
the furface of the waterintheveflel B, thence carry-
ing it thus fitted , immediately to the top of the: faid
Hill, the water felldown to the point D (v#,) 14 inch
lower than it was at the bottom of. the faid Hill: which
incomparably proves the natural Elafticity of the
Ayr. )
yFor the internal Ayr A C, which was of the fame
power and extenfion with the external at the bottom

of
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of the Hill, being carried to the top, di i
greater Elafticity then the Moumgnfnglg;v}:stll‘:cc?eﬁgﬁ:
mﬁ.aﬁp.reﬂ'urc, and fo extended it felf further by C D.
which it was not able todo at the bottom, bcc!ufc thé
Valley-Ayr there was of equal force and refiftance to
it: Which Experiment very neatly proves the Elaftici-
ty of the Ayr (which Linas would abolifh) as the Tor-
ricellian. Experiment ; which being carried to the top of
the fame Hill(differ'd £ an inch )did eminently rovcpthc
grzx'lllt_angn of tlhe Ayr, : d
oabout the end of Fansary, 1661. we went agai
tfo the top of Hallifax-Hill, wit]h divers Weather-(%lag
es of feveral Bores, Heads, and Shapes; and found in
them all a proportional defcent of the Water, as in the
former Experiment at the top of the faid Hill refpe.
&ively to yvhat it was at the bottom, with this Obferga-.
ble, That in the greateft-Headed Weather-Glafs (which
;;-cel:t(::da?!ff't Ayr "};2 the defcent of the Water was
, ein ’ i

e heing :ianr. eprefs'd, by the greateft quanti-

CHapr XIIL

Experiments in Capillsry Tubes and Sy-
phons, “

Experiment 1.
Ake a fimall Capillary Glafs. pipe, or Tube, open at

L both ends; and dipping the one extreme perpen-
dicular

Mercurial Experiments.

dicular into the water, you fhall fee the water fpontane-
oufly arife to a competent height in the Tube, with a
uick and {mart afcent.

Note firft, That the infide of the Pipe oughtto be
very clean, as well from duft, and little bubbles, as
films of water, which will remain in the Pipe, when the
water is blown, or fuck’d out of it,

Secondly, It muft be perfeétly dry from any other
Liquors which will notmig le with water, as Qyl,&s.

Thirdly, If you moiften the Pipe firft with water, be-
fore youtry the Experiment,the afcent of the water will
be more quick and lively.

Fourthly, That not onely Water,but Milk,Wine,Oil,
and-other Liquors, except Quickfilver, will likewife rifc
to a certain height in the faid Pipes. '

Fifthly, After th¢ Water has rifen toits Standard-
height, if you take it out of the Liquor, it fhall not fall
outatall; if you invert the Pipe, theincluded Cylinder
of water will fall down alfo to theother extreme : alfo
the deeper you immerge it in the veflcl of water, the
higher ftill will it rife in the Pipe, ftill kecping its Stan-
dard. Altitude above the furface of the water in the vef-
fel: alfoif you fuck it above the Seandard, it will ftill
fall back to its wonted Altitude. '

Sixthly, That not onely Water, but Milk, Wine, Oyl,
and all other Liquors,will fpontancouﬂy arifc in the faid
Pipes;but with this difference, That the heavicr the Li-

uors are, the lower their Standard is, and the flower is
ﬂxeir Afcent to it : thus you fhall fee Oyl of Tartar will
not rife, by one third, fo high as water 3 nor Oyl of /1.
triol by 4 fohighasit; which may alter more or lefs, ac-

cording to th;}goodnefa of the faid Oyls.

Seventhly, Now if you take out a Pipe(wherein in }:ei-
ther
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ther of the faid Oyls has firft rifen up to its wonted Stan-
dard) and immerge the end thereof into a lighter Li.
quor (as water) you fhall fee the Oyl fall gradually out
intothe water, and the Pipe gradually fill with water,
and arife to its own Standard; which is higher a great
deal than the Standard of either of the faid Oyls, as is
before delivered : the like will follow in Syphons.

Eighthly, The fmaller Bore that your Tube is of, the
higher will your Water arife ; yet we could never get it
to arife to the height of 5.inches (as Mr. Boyle mentions)
though we have attempted it inTubes almoft as fmall as
Hairs, or as Art could make them.

Ninthly, If the Tubes be of the Bore of an ordinary
Quill, or bigger, no Water at all will arife.

Tenthly, That little or no difference ofthe water’s
afcent in the former Tubes is perceptible at the bottom,
or top of our Hill,

Experiment 2.

BEnd onc of thefe Tubes into alittle Syphon (which
you may do by putting it into the flame of a
Candle) and then putting the one extreme thereof into
a veflel of water, you fhall fee it prefently fall a running
onits own accord, Obferve,

1. Thatthe perpendicular height of the flexure of
the Syphonto tﬁc water’s Superficies, be thorter, or at
leaft exceed not that Standard-height, unto which the
water would rife, were ita ftreight Pipe onely.

2. Thatthe pendent Shank hang not onely lower
then the water's Superficies, but by fuch a determinate
Lengths for we have found, that if the pendent, or

' ¢xtrava-

Mercurial Experiments.

avafated Leg be fhorter, or equal, or but a little
lc:\::‘cr then the Sl%pcrﬁcics of the water in the kvcﬁ'cl, no
effec at all would follow ; but the pendent Leg woulfl
hang full of water,without any flux at all. Now what this
Jdeterminate length is, we conceive the Eendcnt Shank
muft be Iongcr%rom the flexure then the Standard of
the Liquor would reach; and then it will runas other
Syphons do which havealar er Bore: fo that yon.fcc,
the Mechanicalreafon (which is fo.umverfally reccived
by all men) why the pendent Leg in Syphons muft ‘bc
longer than the other, to make the L]quor run out {(v13.)
becaufe the greater weight of water in the pendent Leg,
overpoifes and fvays down that in the fhorter, as in a
air of Skales ; is not univerfally true in all Syphons
tfoever.
Wh:. 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 Pipe,and rundownto the lowermoft cdge of
the Glafs ; where, gathering it felf into round bubbles,
it would fall to the ground : but then you muft obferve
that the nofe of the pendent Shank be lower than the
Surface of the water in the veflel.

Experiment 3.

Etboth Shanks of the Syphon be fill'd with water,fo

that the pendent Leg be longer than the Superficies
of the water (and yet not fo long neither as to fet it on
running) then to the nofe of the pendent Leg apply a
veffel of Milk, and youfhall fee, that though the water
would not break out of the Pipe intothe open Ayr (a
medium far lighter, and more divifible than Milk ;) yet

v i
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it did runoutinto the Milk, and one might fee it purl

up again without mingling with ¢ i i
l(g hole, like a Springg. %)bfervl;c: Miliatalitde dark.

Experiment 4.,

F youlift the veflel of Milk ( wi

I life ek ( with the pendent Le

1cih:g\_g{n‘d init) higher towards the ﬁcxul:e of :;wrgg

e)(::r’e(z) tfhtz;ltctlslc Sﬁpcrﬁcies of the Milk be nearer tge

yphon than the Saperficie

tg{{, you fhall (aftera confiderab ctimLé )s f?:i :;:: I}X&

:a‘lnc:ll;)[;;l:c pzllll%enlt LCE, ]and to drive back the Water :
ng the whole Syphon, to fall ing in.

to the Water-vefel, with this difference t?) S:g l}'lc;]r%zr::;

Experiment, That whereas the Water in the former

tc:r:;;zetg()t[l:zltl;ap ?f tl:u: ‘I\xd,ilk, the Milk here funk down

th : of the Water, in a fmall fream lik
t : éa
f:];‘l d white thread, and there fetled in a Region by it

Experiment .

Ow, contrariwife, if li '
you lift the veffel of
I3 n(}arer the flexure of the Syphon (hanL tl?c S“L:;:::ir
‘c;es of the Milk is,then will the Water rife over thclS .
t};]]'oc;] ;nd b;at outthe Milk,and fall a running, asin tlyc
yoll:r Sépne;m:m{. Anlsl thlus youmay at pleafure change
cene, and make the Syphon fall a running, ¢j
ther with Milk or Water : which i fant fpedtacle
to behold - or Water : which s a pleafant fpectacle
o gohold, efpecially if the Water be ting'd red wich

My

[}
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My Worthy and ever Honoured Friend, Mr. Charles
Townley,upon confidence of thefe Experiments;houghc

he had difcovered that great, and long fought-for Rari-

ty amongft the Mechanicks (viz ) A Perpetual Motion :
For the demonftrating of which, hc devis'd this follow-

ing Experiment,

M- Charles Townley bis Experiment
from which, be would deduce 4 Perpetual

Motion,

Et theGlafs D B F be fill'd with two feveral Li-
~/quors,{o as they may remain in two diftin¢ Regions,
one above another, as A B, without the leaft mixtures
(which may be performed in Milk and Water, placing a
broad piece of Cork, or Bread, that will {wim fo upon
the Milk, which muft be the lower, as A, being heavier
than Water, that it may receive the force of the Water's
fal when you pour it upon the Milk:) this done, and the
Cork or Bread being taken out,hang theSyphon ACB,
firft fill'd with Milk, upon the ftick D C E, fo artifici-
ally, that thelonger end A may remain in the Region
of Milk, and the lﬁorter end B in the Region of Water;
with this caution, That the flexure of the Syphon C be
removed no higher from the Milk, than it would natu-
rally afcend to, if the Syphon was ftreight : Now (faith
Mr. Charles) Since inthe former Experiment the Water
would rife over the top of the Syphon, and drive back
the Milk ; and afterwards rife to the top thereof, and
there fwim aloft : why here in the Syphon A C B, the

like fhould not follow, (viz.) the Waterat B drive the
Va2 Milk,
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Milk, (which is fuppos'd firft to fill the Syphion) back to
C, then to A, whereifluing out of the Pipe(as itdid in
the former Bxperiment ) it would afcend to its proper
Region of Water again, and f{o continue in a Circular
Motion perpetually,

Now however this fame Problem of M. €harles might
feem probable in the Theory,yet it will prove more than
moft difficult (if not impoffible) in the Pracice, For,

1. We filldthe Glafs D B P, half full of Milk, and
halffull of Water, as A B;_then hanging the Syphon
(irft fill'd with Milk) fo artificially.on tﬁe ﬁi'ck D E, fo
that the longer Shank might reach the Milk A, and he
fhorter might open into the Superineumbent Region of
Water-B, we oblerv'd this effet, That the Milk did for
afmall time run out of the Orifice B, and feem'd to fall
into the inferiour Region of Milk ; but at laft the Milk
(aratleaft the ferous or more watrifh parts thereof) fo
intermixed with.the Water ( which we could difcern by
the whitenefs and opacity of the Water) that the flux
was quite Rifled,

2. Contrary to Mr, Charles his Prognofticks, the Wa-
ter did notrife up the fhort Shank, and drive back the
Milk, but quietly permitted the Milk to drill through it ;
though I know it was not material which way the flux
was performed, provided it would have been perpetual.

The Experiment failing in thefe two Liquors, we at-
tempted the fame again in other two Liquors (which we
were fure would not mix;) and to that purpofe we fill'd
the aforefaid Glafs with Oyl of Tarsar per eliquinm, and
Spirit of Wine,which we tinged yellow with Saffron,the
better to diftinguifh the Liquors; and then adapting the
Syphon, as betore, we wifl'd for-a happy event in the

Experiment. But Experience (which ought to be the

Miftrefs

™" Mercurial Experiments.
Miftrefs of wife men as well as fools) fhew'd us the quite
contrary; for the Syphon would not run at all,but con-
tinued full,which we afterwards conjectured to proceed
from the Heterogeneity of thetwo Liquors. fo that thcf
Oyl of Tartar would not break out into the Spirit 0
Wine,no more than Milk or Water will do into the open
Ayr, wherethe pendent Shank is fhorter thfm the Stan-
dard-height of thofe two Liquors. So that, it feems, t;;
effect this Experiment indeed, two fuch Liquors mu
be found out, as are in fome wife Homageneons, and of a
Congruity, and the one confiderably lighter than th;’ o-
ther, which is zantum nen impofsibile. Forbefides the for-
mer Liquors, we have tried Oyl and Water, and no Mo-
tion at all was perceived, for the fame reafon of incon-
gruity formerly delivered. _ -
But thefe, and a hundred more Experiments of this
nature are cvery day excogitated and tried by our No-
ble Society of Grefbam€olledge, which in a little txm((i:
will be improved into far nobler Confequences anc
Theories, than can poflibly be done by the fingle Ende-
vours of any Perfon whatfoever.

The End of the Mercurial Experiments.
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DMEIGDER He three great Démonttrations and Magne-
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. Earth’s Immobility, :
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3. A Maguetical difcovery of i

thi;lgehquivglcut thereunto, 7 of Longitades, orfome.
o the canvaffing of thefe three great Difcoveri

fhallinvert the order, and begin wigth the 15&.255‘.“31%
before we can canveniently faften upon thefe three
main pillars of his Book, there are three other confide.
rable Brrors of his,firft to be remaved ; which, though
they lye more obfcure and removed from our fight a§d
buried, as it were, under ground;yet indeed are the’y the
Bafis and Foundation upon which his magnificent Stru-
Qurc s builc; And they are thefe Pofitions following :

I. Thgt the virtue of the Magnet,and all Ma netic‘k
F;dles, is purely immaterial, and a bare fimple Qua-
1ty.

2. That it proceeds intrinfecally fro
form of the Loadftone; as he hatl¥ delilx]r]cxt'gs ;z':oper
Pag. 4‘3.}1 3

3. That all the World, and confequently all
Bodies therein, were made, by the Divit?e Progic?entcl:ae
for.the ufe of us and our habitation,this Globe of Eanh;
which he has fixed in the Centre of the World, and

g::'f’f;n;:z ?:) .Lords and Mafters of all the Univerfe.

Cuar IL
Of the Corporeal Effiwviams of the Load.
e, '

fion

DO_&OF Highmore tellsus, That the Magnetical Ex-
fglyacmns of the Loadftone may be difcovered by

the

‘Grandamicus Confuted

-the helpof Glaffes, and be feenin the formof a mift,

to flow from the Loadftone : This, indeed, would be
an incomparable evi&ion of the Corporeity of Magne-
ticall EfBuviums, and fenfibly decide the Controvetfiz
under Confideration. But 1'am fure he-had either bet-
ter Eyes, or elfe better Glaffes than ever I faw (though
I have look'd through as good as England affords) and
thebeft of them all was as far from prefenting thefe
fubtil Emanations, that they would never exhibit to me
thofe groffcr, and far more material, BRuviums, from
Eleétrical and Aromatical Bodies: Nay,not the Evapo-
rations of Camphire, which [pends it felf by continual.
ly Efuviating its own component Particles : Nay, I
coiild fiever lee the groffer fteams, that continually
tranfpire out of our own Bodies, and are the fuliginous
Eruations of that internal Fire which conftantly burns
withinus. Indeed, if our Dioptricks could attain to
that Curiofity, as to grind us fucﬁ Glaffes as would pre-
fent the Effluvivms of the Magnet; we might hope to
difcoverall Epicarus his Atoms, Des-Cartes his Globuli
atherii, and all thofe infenfible Corpufcles which daily

“produce fuch Confiderable effe@s in the generation and

corruption of Bodies about us: Nay, might not fuch
Micreféopes hazard the difcovery of the Aerial Gen7, and
refent even Spiritualitics themfelves to our view ? But
though both our Natural and Artificial Eyes fail in this
performance, yet have we another more Intrinfick Eye,
that will yet difcover their materiality, and that is the
picrciniEye of Reafon. For,
That the Magnetical Emiffions and Fluors, are
not bare Qualitics, butindeed Corporeal Atoms, is de-
ducible from hence; That this virtue decayes in pro-

grefs of Time (as all Odoursdo) and is totally de-
Xa firoyed
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ftroy'd by Fire in a few minutes, and is capable of
Rarity and Denfity, whence itis morc potent near at
hand than further off: all which are the proper and in.
communicable Attributes of Bodies,

3. Again, itisfurther evinced by fome Parallel aud
Analogical effe@s of Eletrical with Magnetical Bodies,
that they both work by Corporeal Effluviums; for a
well polifh'd ftick of hard Wax (immediately after
frication) will almoft as vigoroully move the Dire&or
Needle, as the Loadftonc it fclf; onely there is (a-
mongft others) thefe confiderable differences 'twixt
thefe Eminent Bodies, that the Effluviums of the anc,
( as being more Grofs and Corporeal ) are intercepted
by any medium; but Magnetical Efluviums are hin.
dred: ( becaufe of their cxceeding tenuity ) by the in-
terpofition of no Body whatfoever, Secondly ,
Whereas Eletrical fluors do prefently, recoyl by.
thort ftreighe lines to their Bodics again, Magnetical.
Atoms do not fo ; but do wheel about, and, by a Vorti-
cal motion, do make their return unto the Loadftone,
again, as Des-Cartes hath, excellently declared,

Curapr.

Grandamicus Confuted. 157}

Cuar llL
T hat the Maﬁnetical &ffluviums do ot pro

ceed intrinjecally from the Stone, ]:m are
certain extrinfecal particles,.wbtcb ap-
proching to the Stone,and finding (:ongrzf;il |
ous pores and inlets therein, are channel
through it ; and baving acquired 2 Mo-
tion thereby, do continue their Current Jfo
far, till being repifed by the ambzﬁent
Ayr, they recoyl again, and return in a
Vortical Motion, and [o consinue their
revolusion for ever , through the Body of

the Magner.

Arghment 1.

His feems probable, firft, from this, Th;\tnfa Ma

I net it {elf bemade red hotin the fire, it n?t onli y
amits the Magnetical vigour it had in lt['fe'lﬁ bcI: li)re,S xlxlt‘

yui dingto the pofitional Law
acquires a new One, accor ) Q .
i i jon ; inverting the Extremes (4
its Refrigeration ; fo thatby (
it came fm ofthe fire) you may alter the Poles thercof

. ity of man
(4t pleafuure,) nay, you may change the Polarity o f;eblz‘,
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‘tolye parallel to its current,

Maguetical Experiments.

feeble Stones, by a long Pofition, inac
to that which it naturally affedts, Botl\m\’\fl’szg E?(&:::c
ments feem to thew, That the Magnetical Eﬂiuviumgare-
not Innate and Congenial to the Stone, but proceed ab
extrinfeco,&vc, therefore do impregnate the Stone again
upon their re.admiffion ; or do cl?rmgc its Polarit'yg as
It_he more powerful ftreams of Atoms do prevail. The
l;ke Experiment (if it could be tried) would doubtlefs
old good in the great Magnet of the Earth for the

Terrells we fec in all ;
her Mothcr-Earlth. other Péanomena, is avouched by

Argumest 2. The faid Argu
from a certain Section of the S!t;onn;imfo‘:cifn;:)yu ad{flvlnx:i‘:
the Magnetthrough a meridian, or Saw of a Segment
parallelto the Axis, the former Axisand Poles will quite
vanifh away ; and each Segment,by this divifion wi(l]-l ac-
quire a new Axis of its own : which fhews, That the
external Magnetical Fluors, which pafs'd tl;rough the
Stone, allin one continued @ream before , now pafle

by feveral current
s throngh both Stones
anew Axis and Poles in efigthd'r. » and fo creare

Argument 3. Is from the dif| ireci

. Isf ponent or dire& -
lcult)(vj (astheycallit) of the Stone ;;for to {aye’l'}llvise P%-
IT]rt):a i il;ﬁtcron p;oc{t;cds fromit felf, is to put 2 Soul, o
] gence, at leaft, into the Stone ; which :
1;1 about(as Angels are ja_iquxo do the Cocleitlir:llg:ll::)]
toow fmuch more credible isit, That the ftream of A-
& :1: rgr? without, by beatix:ig upon the Stone, do turn
it to (‘t"f]’or :I?:: Itrx.li (t)hcy hz;]ve lai, itin fuch a Pofition as is

run through it, as a fiream of wat

turns a hollow trunk of woog,or along fick,till it ‘:;r:;

Argu-
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Argument 4. T from the different effes proceeding
from' all Eaxions that come from all other Bodics, be-
fides Magnetical, as Ele@rical, Odoriferous,&s. for all
Bodies that effluviate intrinfecally from themfelves,
their ex{pirations flyc quite away into the open Ayr,and
never make any returnagain to the Body from whence
they proceeded, fo that in time they do not onely fpend
their quinteffential and finer particles, but cven their
wholé bulk and fubftance, as is Ocularly manifeft in
Campbhire : Now 'tis not fo in Magnetical Bodies, whofe
exfpirations are continual and pcrmanent, becaufe they
returnin Circumgyrations to their Bodics again.

Argament 5. If the Magnetick rayes proceeded in-
trinfecally from the Stone, therc is moft reafon they
fhould proceed from the Centre, the Stone being all of
an uniform Subftances as the Luminous rayes doc from
the Body of the Sun, and as Odours do from their Ori-
ginal ; and fo there would be no Poles, nor Inclinati-
ons of Magnets more in one Latitade than in another :
But now fince there are two Poles, where the Current
of Effluxionsare ftrongeft, it is a fign the Msgnetical
Fluors coming from without, doc ftrike a fiream in
at one Pole;and finding the grain and bait of the Stone,
to lye fit for their Tranation, do channel throughto the
oppofite part of the Stone, and fo continue their Cur-
rentin the Ayr, fo far, till they are refifted and forced
to recoyl by a double whirlpool-motion round about
into the Magnet again,

Argument 6. That the Magnetick Fluors proceed
not intrinfecally fromthe Stone, to caufe the Self-Di-
reQion in the Magnet, is further evident from this new

Expe-
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_Experiment : Take awedge of Iron (which the Smiths
-call Puncheons)and heating it red-hot,you fhall,2ccord.
-ing to the Laws in its refrigeration, endue it witha po-
lary verticity,as has,been probferved by all Magnetick
Writers : But that which will heighten the Experiment
-further, is, That though it hath but acquired a feeble
virtue by its refrigeration, yet if you take it up cold,
and with a few fimarc ftrokes of a great Mall, ot Ham.
mer, you beatthe one end of it, fetting the other a-
gainft fome hard refifting macter, as Stone, Brafs, Iron,
or hard Wood, you fhall thereby give it 2 moft powerful
Magnetifme, fo that it will then as actively move the
Necdle, ata good diftance, as the Loadftone it felf :
Now, fay I, by thofc percuflions you did fo open and
relax the pores in the Iron-wedge, that the Magnetical
Atoms could then enter in, with a full Carriere, which
before they could not ; and having once got fo frec a
paffage, they will maintein the Current ever after.

Argument 7, Sincea conftant, fteddy, and polary di-
rection of parts is onely obfervable in Bodics Magneti-
cal, we have reafon to think and believe, that thefe Mag-
netical Effluvia (which are the caufe of this peculiar di-
re@ion) are not only tranfmitted and channel'd through
the Barch, but through many other Coeleftial Rodies al.
fo,as ® ¢ ¥ h,and, perchance, the reft of the Planets
yeaand Fixed Stars too, as by Tele/copical Obfervations is
now made very manifeft in thofe Bodies that fwim with-
inour Planetary Syfteme,

Argument 8. Take a Rod of Iron (or 2 Puncheon )
as before; heat it red-hot, and according to the Lawsin

-its refrigeration, you may enduc this or that Extreme

with

" ftrikin

T} S e grewan

Grandamicus Confuted.

with whether Folarity you pleafc ; now afterwards by
it with ure :
in, you may much advance and invigorate its
;Z:glieticalyvirtuc, Zs we have for.merly declared :l Bl;lt
now the main Obfcrvablc of all, is, That after both the
reception of the virtue by convenient refrigeration, I;IS
alfo the augmentation of it by Bercuﬂion, you ln:nayomy:
inverting and repercuffing the Extremes, alter lﬁ e la
rity of the Iron at your pleafure; and then,which s trth;
ger, that if you ftrike the Iron in the middle 'twcllxM
two Bxtremes,it will deftroy its formerly acquired Mag-

netifm.

ument 9. If you bore with a Wimble in any hard
pig:;goF woo%, till zvou heat it {oundly, you wgll cglinxpu.
nicate to it a frong Verticity, infomuch that it wnf rIum-
bly turn a Magnetical Needle ; butif witha dril of Iron
or Steel you bore a piece of Brafsor Iron _nll you heat
it well, it will acquire fo ﬁrong.a Ma nctlﬁgl thtc)reb)f,
that it will not only turn an equilibrated Nee e,d 1\;:: vi-
goroufly attrac, and lift up a fmall Needle: an avg}
obferved the {mall filings and ﬂ!avm S whlch.[fall ou_tf o
the Drill-hole, to ftick to the point o the Drill, as if it
had been to a Magnet it felf ; which ﬂ:cws,Fhat the Maﬁl-
netical Atoms did more eafily by far enter into rh(ci fDr!
or Wimble, when the parts thereof were heat and fetin

ion, than before. )

M(;{;%lich ftill feems to make out, That the Magnet;;:al
Atoms rather enter into, than procee-d from tho(fi, 0-
dies we call Magnetical, as the reaching foul of the re-
nowned Des-Cartes hath happily fuppofed.

Y CHaAaP

2 Hammer in the fame pofture that it was .
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‘ CHapr 1V.
That the World was not made Primarily,

nor Solg/y for the ule of Man, nor in
Jubferviency unto Him and bis Faculties,

AS I would not derogate fromthe Greatnefs and
Emihency of Man Tas being a very Noble Crea-
ture s) {o Iwould not have him arrogate too much to
himfelf: For though it may be a pious, and morall
got()id cf?ncke;P[ion, Tothink that the whole world wa{
made i '
fade or him, yet I am fure tis no real and Phyfical
g For firlt, How many glorious Bodies of vaft Bulks
. andimmenfe Diftances, have appeared, nay, and may’
yet appear to future ages (as Comets and New Stars )
whichare now gone and vanifh*d again, which no mor-
talman ever underftood the reafons and caufes of, nor
received no good norevil, either before or ﬁnce’their
appearances ? Nay, How many fuch Comets may have
b_ccu near the Sun, whofe firft rife, continuation, and
difappearance may have been made in fix moneths
time, of which (by reafon of the Sun’s vicinity to them)
we could never fee nor know any thing > Who can be
foirrational, as to think that thofe innumerable compa-
ny of Stars (with which the Via Lafeais owdred) and
many other parts of Heaven are throng’ (as the Pleza-
dss) in whichvery Subconftellation I have feen above
20, Stars of a confiderable Magnitude, and leffer ones
innume.

Grandamicus Confated.

innumerable, alfo the Hyades, the Stele Nebulofe,8cc,
were cver made for theule of Us and our Earth, fince
they arc at that immeafc diftance, and iavifible to our
eyes ; and had remain’d eternally fo, had not the incom-
parable invention of Telefcopes relicved our eye-fight
herein? Nay, to come nearer, Who can imagine that
any of the primary Planets were wholly defigned for
the fervice of Us and our Earth;whereas,if mo(% ofthem
were pluck'd out of the Heavens, we fheuld no more
feel the want of them, than the Countrcy Swain that
already knows of no fuch Wanderers ? What thenmuft
we think of the Secondary Planets, as the Circum-
Saturnian, and the four Jovialifts, which are not onely
indifcernable by us, and therefore were never defigned
for our ufe, butalfo have their peculiar Motion about
their Primary Planets ¢ which they orderly and punétu.
ally attend ) which fhews other ends that God and Na-
ture has defigned them for, to wit, to be as wholly Sub-
fervient to their Central Planets of Saturs and Fupiter,as
the Moonis to us ? Laftly, Who is there that knows not
the vaft difproportion ‘twixt this Speck of Earth, and

- the.immenfe Heavens, how that it is lefs than the fmal-

left Mote or Atom, which wefce to hover and play in
the Sun’s beams, in comparifon of the Fixed Stars ¢ So
that if one ftood but in the Firmament, it could ncver
befeenatall; andif it were annihilated, would never
be mifs'd, being fo fmalt and inconfiderable a portion of
the Creation : Nay, our Modern Philofophers have
found, That not onely the Earth, but the whole Orbis
Magnus (which s the Earth’s Annual Circle it defcribes
about the Sun) is but a Point, in regard of thé immenfe
diftance of the Fixed Stars. Nay, the Noble and Ela-
fical Soul of Des-Cartes, that has ftretch'd it felf yet a

Y2 pin
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pin higher, has done the Heavens and UKpcr World
more right yet, as to the Magnificent vaftnefs of jts
Expanfion, and has fhown us that every Fixed Star is a
Sun, and is fet in the Centre of a Zorfex, or Planetary
Syftem,as ours is, and that they are as far remote one off
another, as ours is offtthem ; and that all our whole Pla.
netary Fortex fhrinks almoft into nothing, if compared
tothofe innumerable Syftems above us. What are we
then but like fo many Ants or Pifmires, that toyl upon
this Mole-hill, and could appear no otherwayes at di.
france, but as thofe poor Animals, the Mites, do to us
througha good Adéerofcepe.in a piece of Cheefe ?

Letus not therefore pride our felves too much in the
Lordthip of the whole Univerfe, ’tis more, Iam fure,
than we could challenge from our Creatour,that he hath
made us fuch Noble Creatures as we are, that he hath

iven us fuch a large Inheritance, as the whole Globe of
ﬁxc Earth, thathe hath Subjugated all things therein to
our ufe and fervice ; and laftly, that be hath endued our
Souls with fuch fpiritual and prying faculties, that we
can attempt and reach at the Superionr and more myfte-
rious works of his Creation, and therein to admire thofe
things we are not capable to underftand. As for the
Earth being the Centre of the World, ’tis now an opini-
onfo generally exploded, that I need not trouble you
nor my felfwithjt. And, indeed,what need I take pains
to refute that which is but gratis dium, and which he
neither hath, nor all the Peripateticks in the world can
everprove. Letus firlt fee him do that, and then you
fhall fee whatIam able to fay toit.

CHAN

et i e
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CHar V.

. ons : and
d now I come to his three great Inventions ; anc
Age fx':x?& fhall be of Longitudes. To find the Longi-
tude of any place, or fome thing zquipollent thercunl:o,
is eafily done (faithhe) from thefe three Data; that
* Magnetisal Indlination.
lc of & Magnetical Variation.

The Avg Elefatim of the Pole.

i he Angle of
sfor Bxample: At Rouen in France, 'I' g
Ncﬁth—Eal’cin l‘)/':ariation ofthe Compafs is == 2 g7 30
The Angleof Se tentrional Inclination is ~==72¢"-
The Elevation o? the North-Pole there, is — 49 g7

Grandamicus bis Confequence from bence.

tis impoffible (faith he) that thefe three Angles
mgfdwb;l:ﬁ? a?nel in a(uy other determinate point ofgthe :

Earth, butat our City at Rewen.

To which we Reply,

¢t he runs upon a falfe- Affamption s viz;.

Bt ; e
he Angle of Variation it felf is perpetually t
'fI:‘al:et itu :hcn(%mc place of the Earth, whichis falfe; For

bferva=

. Burrows, Ann. Dom. 1 580. made an exaét Obfer

?iic:n of the Needle's Variation towards the Baftat Ig;:l;: :
H

Firft, Tha
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Houfe, near Londen, and found it to amount to no lefs
‘than 11 g 15, and afterwards, Amn, Dom. 1622, Mr,
Gunter, at the fame place, obferved it to be diminithed
toonely 6 gr.and 13", And Gildebrand, Ann. Dom. 1634.
in the fame place found it to come yet lower, and not to
exceed 4.gr. 6 min. So thatin procefs of time it is very
probableit will come to an exact Meridionality , and,
perchance veer asmuch on the other fide of the Meri-
dian Line (vig ) Weftwards, as it hath done of this.

Do&or (Crosne, my Worthy and moft Ingenious
Friend, writes me word, that in Fune laft, 1661, the
Magnetical Variation at Lendon, was found to be by the
beft Obfervation 45’ 30” Weftwards : fo that it feems
ithas paft the Meridian already. Aund of this myftery of
the Variation of the Variation, Grandamicus himfelf was
not ignorant; butbecaufe it would fpoyl his glorious
Invention, he therefore unhandfomly and unworthily
afperfes our Emgli/b Obfervations, with Ignorance,
Error, and Incertitude, sap. 4.p88.73.

Whereas the Obfervators nominated, were of that
Kuowledge and Perfpicacity in the Mathematicks, that
Iam fure 'tis a Credit to Grandsmicus to be inferiour to
any of them. ‘But we fhall now tell him, That not onely
the Engli/b, but his own Countrey-men have found out
this truth. So that the like decreafe of the Needle's Va.
riation has been obferved at Paris by Merfennus, and at
Aix by Gaflendus : 8o then this Angle of Variation being
quite fallible, and alwayes variable; his other two Angles
will prove nothing at all ; for they are the fame in the
fame Latitude or%arallcl round about the Earth,

2. But granting him his three Dara : I fay, in the op-
pofite point of the Globe (thatis Antipodes to Rouen) all
thefe three Angles are the fame,

If

Grandamicus Confuted.

les of Va-
If youreply, and fay, That though the Angles of
riation); and iI)n)::lination be thc.famc, yet t.hey will bg
pointed out by the oppofite peints of the Dlrca]ory"r a)?at .
Inclinatory Needles. To which we Cpnnter.r%p %’1 ha
the fame point of the Needle that pointed at.t ;: ofr m-
pole bere, will there point at the Sonth-pole ; therefo :
he can have no evidence of the Needle of Vanatmnl, af
is manife ft by carrying the Needle from the one Pole o
e Terrella tothe other. o
[h And for the Inclinatory Needle, we fee \yh;t at.xckci
lith thing itis to make exadlly, and thoughit cponxz)cc.
by a good Artificer, yet willit mifs one or more De-
rees in hitting the true point of Inclination, lw hic
would be a-confiderable Error, to a Land-Traveller at

leaft.

: ofit and Utility of this Invention, ’tis
no?{e f(ogllt E‘cf(l))rr to a Traveller that fails in one anqlthe
fame Parallel (which he may do many a thqufand mi eﬁ)
the Angles of Inclination and Elevation will rc:fnam t_-le
fame with thofe at the Port from whence he fet Sanh 5
and though the Angle of Variation did alter (as Tl
would have it) yet my Marriner can tell nol:hl.ng nltl a
thereby,but onely thus, Thathe is not at Rouens buthow

167

far heis gone fromir, either BEaft or Weft, he knowes.

not atall ; unlefs he foreknew the Angles of Variation

: o ’ £ ehey -
inevery Lonintudc, which is yetunknown: and if they

were all now known, yet were it of little orno ufe or be-

nefit, becaufe in procefs of time the Variation it felf va. .

ries, as we have pre-obferved.

CraAP
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ANd new we come to his Second great Invention,

with which he thunders againft the Copernicans, and
that is his great Magnetical Experiment to avouch the
Barth's Immobability.

To this Experiment therefore drawn from the per-
pendicular pofition of the Magnet, we anfwer, That the
reafon why the Terrella does wheel about, and dire@
certain parts of its Bquator, to certain and determinate
points of the Horizon, is, Becaufe itis overpower'd b
the Magnetical Efluxions of the Rarth; which, asa
greater Magnet, does violently reduce itto that Situati.
on, which probably is the fame that thofe Bquatorial
parts had in their Mineral Beds : And therefore this
%reat Argument againft the Dinetical Motion of the

arth, is no Arguthent at all, unlefs that he could prove
to us that the Terrella could play this trick; it were remo-
ved out of the fphaere of the Earth’s Magnetifine, which
is beyond his Philofophy ever to demonftrate,

3. Again, If this Motion of the Magnet did proceed
froman Intrinfecal Tendency that it has of its own, to
bring allits parts to their right and determinate points,
there to remain in a perfe& Stability, then would thofe
Earts conftantly affe& this (and no other) Situation,

owfoever the Loadftone was pofited (provided it be at
Liberty to moveit felfto its defired pofition.) But this
isfalfe; For, in Grandamicus his Experiment, if you in-
vert the Poles of the Magnet, and fet the North-Polein
the Zenith, and the South in the Nadir, you fhall fee the
8tone to Comnterchange its Situation, and thofe xzqua-
‘ torial

e bt i e G N S i i

Grandamicus Confuted.

torial parts of the Magnet, which before refpected the
Eaft, thall now wheel about, and fix themfelves in the
Weft ; and the Nerthern parts turn to the South: which
fhews, That the Stone does not Tack about from an in-
trinfecal principle and form of its own, but is turned by
the extrinfecal Effluxions of the whole Earth; or rather
by the ftream of thofe Magnetical Atoms,that ftrike not
onely through the Axis ot the Earth, but alfo through
the Body ofgcvcry petty Loadftone, accordin‘gly asthey
are beft received by the Grain or Bait of the faid Stone.
And now I am engaged in this Magnetick Difcourfe,
1 muft tell you that I think our famous Gilbert has drayvu
amore prevalent Argument from this Magnetical Philo-
fophy, to prove the Earth’s Motion by, than Grandami.
cus has done to deftroy it 5 for fince itis demonftrated
of late, that all the whole Earth is nothing but a great
and Globular Loadftone, and that all the Circles of the
Armillary Sphzre, are really, truly,and naturally inhz-
rentin the Earth, by virtue of the tranfcurrent Atoms,
How can we conclude otherwife but with Gilbert ? Quis
in pofferum eum de faéto moveri dubitabic, quum ci emnia ad
motum plané requilita, dedit naturas i, e. figuram (otul:dam,.
pendulam i medio Fluido pofitionem, & omnes terminos motui
Circulari infervientes, polvs nempé, @quatorem, meridianes ¢
polares circulos, & parallels ? o _
Laftly,As for his Univerfal Meridian,itis likewife de-
duced from his Anti.Copernecan Experiment of the
Loadftone fiwimming in a Boar, withits Polesvertically
erected: For (faith he,) Since the Stone bm:ng HoriZ(_m-
tally-placed, does notthew the true Meridian, but with
an Angle of Variation, in moft, if not in all places of the
Earth, if you fet it with its Axis perpendicalar as before,
it will (aftcr fome undulations to and fro) reft quictly,
Z with
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with certain parts facing the Meridian s which points
muft be exactly marked, and through them a Circle
drawn rennd about the Stone ; by help of which, you
mayf&rikc a true Meridian-Line, when and where you

leafe.
P Now, though we grant this Experiment tobe true,
and, probably,to hold good in all Longitudes and Lati-
tudes; yet he that fhall perpend;how many ticklith Curi-
ofities,and nice Circumftances thereare to perform this
Experiment exactly, will find the Invention only plea-
fing ig the '}'heory, buth 11915 in the Pragtice : For, 1. Itis OR, '
very difficult to place the Terrella in an cxact perpendi.
cular ; 2. When 'tis-fo, 'tis as difficult tokeep it invaria-
ble under the fame Zenith; 3. Moft difﬁcul?to draw an O B S E R_ V A T I O N S
exa@ Meridian- Line from it: Notto mention how hard b
a thing it is; firft, to find the two Polary pointsin a. Abeut

Globe-Loadftone; alfo to keept}Tc Boat in a Flu@na. C 0 L E oM I N E S-

tion, parallel to the Horizon.
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Subterraneous Experiments:

BY
HENRY POWER, M= D

The end of Magnetical Bxperiments.
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Subterraneous Experiments.

A The Cole-pit,

B The Vent.pit,

G C TheSaw, that drains all the heads from water..
DD D; ¢, The Vent-head,not above two yards broad,

" EEBE The Lateral Heads, which are not above two

yards broad.

FF F The pyick'd lines, the Thuslvents that is, a
Vent drivenithsbugh the lateral heads. ©

G G G G IsWalls or Pillars of the whole Cole-Bed

- remaining(which 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 the
Works, wherein they get Coles, which is about two

. foot or fuore diftagt she one from the other.:
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Subterrantons Experiments.

Experiment 1.

AT the top of the Cole-pit we -

took the W_eather-Glafs A B,

"whofe fhank E B was about 2 4 foot

long, of a fmall bore, and the Head
A E 2% inches in Diameter; and
heating the Head thereof, and im»
merging it prefently in the Glafs ful
ofwater Bjthe water,after a com:

petent time, rofe up to the point Cs.

where we let it ftand fora while, tilt
we faw that the External and Inter-
nal Ayr were come to the fame
Tem;:er and Elafticity.

T

en carrying the Weather.

Glafs(fo prepared)ina Scoop dowur

to the bottom of theCole-pit(which
was not above 35.yards deep) there
the Water in the Weather- Glafs did
rife up to thepoint D, vz, very

near 3, Inches higher than its for-.

mer Standard C,
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176 ' Subterraneous Expe}imeni:. .

Experiment 2.
'He fixth day of November, 1662
_ ) . we repeated
d fame Experiment, as before, in a pit ‘ofp 6 s.eya:}:iz
cep, and there we found, that at the bottom of the faid
gl)tu ;h; w;ter hm l:he “[:'eather-Gla{Tc, did rife very near
our inches higher than the point C. v, i
l;:ghq than the point D topF. Now :,12' o%nf:rlvl?sh
; at in carrying down of the faid Glafs in a Scoop
dr':)im the top to the middle of the Pit, there the warelr)
bl not rife fo much as it did from the middle to the
ottom, by halfaninch; fo thatit feems the rife of the

water was not pr i ’ .
Pic, proportional to theGlafle’s defcent in the

Experiment 3,

WE tooka very good arm'd Loadftone, of an Oval
figure ( whelc poles lay in the lon Diameter )
;g;ieaéft . :: tgt[l)) of] the Coa}ipit we loadc§ the North
it with the greateft weight ic :
cven to a Scruple; tEen taking tt;he St;?z aﬂivi? fgﬂy’
bottom of the pit, and hanging on the fame weight ;e
gain, we could perceive no difference in the m%er of
the Stone at the one placc from the other ; for Fi’t would
nelth?r lift more nor lefs there, than abm:e : thou huto
try this Egpenmcnt precifely, and to minute weights, is
very tlf:f lifh ; for the fame Stone in any place will fome.
times lift alittle more,and fometimes a little lefs,

Experiment

" Subterranesus Experiments.

Experimcnt 4.

w T took a thread of ¢8. yards long (which is as
long as the deepeft pit is with us) and faftening a
Brafs lump of an exaét pound weight to it, we counter-
poizd both it and the thread with a weight in the other
Scale ; then faftning the other end of the thread to one
ofthe Scales, we lec down the pendent weight near to
the bottom, and there we founcr it to weigh lighter by
an ounce at leaft than it did at the top of the faid pit.

We had tryed this with a Bladder full of water, and
other fubftances alfo, but that our thread by often un-

twining broke it felf.

Experiment 5.

He Collyers tell us, Thatif a Piftol be fhot off ina
I head remote from the eye of a pit, it will give but
alittle report,or rather a fudden thump, like a Gun fhot
offata great diftance ; but if itbe difcharg’d atthe eye
of the pit in the bottom, it will make a greater noife than
if fhot offabove.ground. But thefe Experiments are of
adangerous trial in our pits, and the Collyers dare not
attempt them by reafon of the crazinefs of the roof of
their works,which often falls in of itsown accord with-
out any Concuffion atall.
Every Cole-pit hath its Vent-pit digg’d down at a
competent diftance from it, as_so.or 80. paces one from

another.
Aa They
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178 Subterraneous Experiments.

They dig a Vaultunder
s -ground from one pj
;;::r {whxch they call the Vent-pit ) thatltll(:epx;rci: 'y
have a;) itrsctv ?:lﬁll‘?; fs'rol::: the onepit to the other; fo lh?x{
Bo Ly R ubterraneous intercourfe, or vault
prefent a Syphon invers'd. No .
:(l)v:;ys hall’s a Mom_m, and runs in a irream ﬁ'O‘lZl t(l)useAyr
vcme :st: :; ;cf;c;lr if tlz’e Ayr thould have no Motion (f::
s t
no; work in¥hc i tls.) ut Reftagnate, then they could
tis not requifi ‘ i
N t;x]e Cole-pg. ifite that the Vent.pit fhould be as deep
ow the Vent, or Current, of Subt
h s 3 CrT i
‘f_;)mctl':ncs one way, and fometimes anotll'l:: f E:::::At s
! om the Vent.pit tothe Cole-pit, and fometimes con.
a{;;l:gck(as thfl \I?'mds (above ground) do alter ;) ca(:;l!-
er and ftronger at fometimes tt ;
and fometimes the Vent plays fo wea}f!sy, l:llll;tattl'n:lhers .
no’i_ lwork for whant of Ventilation. y can-
1en to gather Vent (as they call it) th i
lt,};erault, and wall part of it up ; fo that t>he :gr f(f‘i;};tc;
| “_ore runina Iargc ftream) being now crowded int. o
effer channel,.an forced to pafs through a nar ver
to%tln, gaghgrs in ﬁrcp th, and runs more Wiﬁly rower
o ow it is obfcr_v , that theSubterraneons Ayr |
2 ;ycs_'warm, and in the coldeft weather, the waru{ Itl-s
that it never freezes in that pit, out of which the
Vent plays. ' ich the

of
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Of Damps.

T Here are three forts of Damps, or rather three de-
grecs of the fame Damp;

The Common.
¥iz.< The Suffocating.
The Fiery.

The Common Damp is that Subterrancous Steam, ot
Exhalation, which coming oat of the Earth, reftagnates
in the heads and undergroundy-cavities, and hinders
their Candles for burning, fo thatthey cannot work.

1. 1fthey incline their Candle downwards, towards
their feat, it is obferv'd, it will abidein the longer, and
net fweal away, and ftifle it {e!f with too much tallow,as
it would do above-ground.

2. Though this Damp be fo great, asit extinguifhes
the Candle,yet they can abide in it withoutSuffocation.
Alfo the heavy vapour will reftagnate there, and is not

able to rife.
* 3, This Damp is fometimes generated by the Effiu-
viums and Perfpirations that come out of their own Bo-
dies that work, if they fweat much ; and if the Candle be
within the fphare of thofe BfBuviums, it will extinguifh
it as the former; as the Collyers obferve that pafs from
onc head to another that is working in another head.
This Damp is fometimes on the one fide of the heads
and not ontheother ; and for the moft past it runs all
along the roof, fothat a Candle will burn, if fet upon

the feat : but if you lift it upinto the fuperincumbent
Aa 2 Region
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Region of Damp.vapours, it will be immediately ex.
tinguifh’d.

Now befides the playing of the Vent, they fometimes
are neceflitated to keep conftant fires under-ground, to
purifie and ventilate the Ayr: Sametimes the running of
the Scoops (when they begin to work) will fet je into
Motion : Sometimes, if the Damp draw towards the eye

of the pit,then they fet it intoMotion by throwing down
of Cole.facks.

Of the Suffocasing Damp.

THc Suffocating or Choking Damp is amore pernicis
ous Exhalation, orelfe ahigher degree of the for-
mer 5 into which no man is able to enter, bat prefently
he:is ftifled and dyes. And it is obferved, that the Bodies
of thofe (which are fo flain) do fwell, and are puffed .up
exceedingly,as if poyfon'd. This Damp is feldom here
inour pits; but iP itbe, then the firlt perfon that is let
down intoit,is prefently kill'd : o that afterwards they
try, by letting down dogs, when it is removed, and fitto
enter into s and moft-part by letting down of lighted
Candles, which will be extinguith’d by the Damp in the
bottom of the pit, if any Damp be reftagnant there,

Of the Fiery Damp.

THC Fiery Dampis of all others the moft dangerous,

_butis never feen in our pits, though in pits at Leed;,
which is not above 1 2. miles off, as alfo in the Lancafbire
pits,and Newcaflle pits,] have heard much of i,

It

. . he
Ttisa Vapour, or Exha\anoni wllugh corlnc: :c;]it:‘}g ;} e
ifts in the Mineral,
ineral, or outof the cliftsin v : -
?’t:::esrgo’mes out Fired, and foxntz;lmes in the fo::: oafnd
l i fires of its own accord,
which afterwards fires  anc
Sl?wkf:g’rccs its way with that vehemence and a&e“r’:;[)t
:hzrit drives all away before it, and kils wuhou; aTs ag% ;
infomuch that I have heax:d, that not f{nany yd s ir,
’three men in Nemcaﬂlo-pl;s wc.(xic fo fhattere s
ir very limbs were fever d. p
xl]g{{‘l;: ll?rizry)i\'lctcor is obferv’d torunallalong tht‘; :}Sc
of the pit, fothatif the Collycrs have th;: cfor;;n;; fee
itiffuing out,there is no way to {ecure them ,

to lyc flat along to the feat of the pit, and fo do fome-

i i aken
times efcape fo great a danger. Sometimes it has t ‘

i ith fuch vehemency,
i at the pit-eye, or fh:gfr, with

lti\sa‘:iatyh‘;gt}lrows the Turn qux;e aw;y t;‘rom :ixte‘:’l‘:iogul:l:
it. whichis a Cylinder of wood of a gr ght,
:ti:ihl:ag‘{;l‘lvrl::tc ::nd ﬁngg’d the Rope, as black as Light
n'il}%}g? iesstl’{::telc\‘/;'etcor, certainly, that Pa(are:ﬁlf cafl_lsl\tdhcci
{cation of Metals, which, he fayes_, isa 1gno’r c-

o thatplace; and, doubtlefs, is it thar occafio
g;lasr:ﬂquakgs, whenfoever it happens in any quantity,

and can have no vent,

The end of Subterrancous Rxperiments.
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and Lovers of Experimental Phi-
lofophy.

¢ Ertainly this World was made not onely to

© be Inhabited, but Studied and Contem-
plated by Man s and, How few are there in
¢ the World that perform this homage due to-
their Creator 2 Who, though he hath dif
claimed all -Brutal, yet ftill accepts of a Rational Sacri
fice ; 'tis a Tribute we ought to pay him for bcing men,
for it is Reafon that tranfpeciates our Narures, and
makes us little lower than the Angels : Without the:
right management of this Faculty, we do not fo much:
in our kind as Beafts do in theirs, who juftly obey the
prefcript of their Natures, and live up tothe height of-
that inftin@: that Providence hath given them, But,alas,
How.
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How many Souls are there, that never come toa@ be.
yond that of the gazing-Monarch’s ? Humanum paucis vi.
vit genur, There is a world of People indeed, and bat
afew Men in it ; mankind is but prefervid ina few Indi-
viduals ; the greateft part of Flumanity isloft in Earth,
and their Souls fo fixed in that grofler moity of them-
felves (their Fodies ) that nothing can volatilize them,
and fet their Reafons at Liberty. The numerous Rab-
ble that feem to have the Signatures of Man in their fa-
ces, are Brutes in their under anding, and have nothin
of the nobler parc that fhould denominate their Et.
fences 5 *tis by the favour of a Metapher we call them
Men, for at the beft they dre but Des-Cartes's Astomata,
ot Ariflorle’s muigarm dvSganivs Lovie, but the moving
frames, and Zanies of men, and have nothing but their
outfides to juftific their titles 1o Rationality.

Pugs and Baboons may claim a Tradu@ion from Adam
as well as thefe, and have as great a fhare of Reafon to
juttifie their Parentage.

But it is not this numerous piece of Monftrofity (the
Multitude enely) that are enemies to themfelves and
Learning; there is a company of men amongft the Phi.
lofophers themfelves, a fort of Notional heads, whofc
ignorance (though varnifh’d over with a little fqunblintg
Sophiftry)is as great and invincible as the former. Thefa
are they that daily ftuff our Libraries with their Philo.
fophical Romances, and glut the Prefs with their Cant-
ing Loquacities. For, inftead of folid and Experimen-
tal Philofophy,it has been held accomplifhment enough
to graduate a Student, if he counld but ftiffly wrangle out
a vexatious difpute of fome odd Peripatetick qualities,

orthelike ; which (if tranflated into Englifly) fignified
no more than a Heat ‘twixt two Oyfter-wives in Billings.
gﬁfﬁ :

gate: Nay,

o g . . -
SR N
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i &ain'd the Com-
thefe crimes have not onely !

1, but there are fpots alfo to be feeneven in thefPulr-
mlo éowns of Learning. For it hath beena great Pa:uht,
anf:i indeed, a folemn piece fof lﬁ)"ty, c}:/ex; a;x;:tgw l:cfl

f Philofophers,
profeflors and nobler forto phers, That whon
ivedtoa competent height in any
tshcciZ:::aev ifa ;;;lediﬁiculty do arife that their Art Carl“'wt
:elentl’y reachunto, they liln{thax)tly pr{?él;l;tl;f: :: : dt ::E
i 3 ich inconfide
impoffible to be dones whi confidcrable and rah
llment of their endevours,
ccufuréigrel?hf:il;‘t:t;n further Enquiries, but alfo ha;:gs,
to all fucceeding ages, as S fSﬁcarl-crow;l to ‘a:gr:%t:: t(;tat:
ing that difficulty. Hen is,
f:;&vg::gggsccién%es are branded at this day with fome
i inious Imnpoflibility. . .
fuc’.:f]l‘l%?g;nnligl?hcy topupbraid (c:;hymlﬁr¥ w"ht;hz (ﬁ:tgai.
i . ; raphy, wi -
heft, and Philofophers-Stone 5 dcaot%lre hy, with Longl-
tudes;GCOmctrly],wuht}_le an r a Circle; Ste-
ith the Duplication of the Cube; Trigon
:1:::"; trwyi'tl‘:ltlie Trife&pion ofan AggII; f }t\)lgebrlz\\ae\g‘;til
quati ifcontinued Numbers ; -
the Aquation of three di : d Numbers; MECh-
nicks;withal’erp;tual Motion; an oo o he
with the incurability oﬁ Cancers an Q{ ans, Na fhe
i ides in Natural Philofophy, i
Spring A e i ft the Terra Incognita
&rine of Comets in Aftronomy, cognita
i he Heart's Motion in Anatomy,the t
mig;eoogfmglc])%’ic[:k Sedtions in Dioptricks, the Var:jo:ss
I\lfllar;sntion in Magnetical [’hi}l)of(f)‘phy,e are ‘:tc]g?cun‘t:ea d 2s
i ifficulties as the former, Cauf
l(ut(l-:lg; ;':;’l; gé?ii::ll l[-Iumane Induftry ever to difcover
thel?lll't befides this Inteftine war,and civil diffention that

inati inciples
is ‘twi nomination and principles,
is 'twixt men of the fame d;.) ° iples,

onel
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there is one more general Impe
thentick difcouragement to t
and Sciences, and that is,
the World's decay and ap

World have lon

the Meridian, and, That the Faculties o
fade and decay,

fefs

'd all ages paft,as nearly as ours,

: b yet the Clamaur was
never {o highas it is now Something, therefore, I fhajl
qualifie the rigour of this

bere offer, that will abate and
Conception.

An Effay, toprove the World's Durasion R

fromthe flow motion of the Sun’s A po-
gzum, or the Earth's Aphelion,

Flr&, We take for granted, from the Scripture.Ac-
count, that the World is about so0o. years old,

Secondly, We take it for granted, that the Sun's Ape-
gaum was at the Creation fet in the firft point of Aries;
for which you will anon fee prevalent reafons.

Thirdly, From Aftronomical Obfervation ‘tis now

found, that the Suns Apegeum is about the fixth degree
of Cancer.

Fourthly, By intervals of Obfervation it is likewife
found; That the Motion of the Sun’s Apogaum, in 100,
yoars, is 1gr. 42" 33", which by retrocalculation will
point out the time of the World's Nativity to be about
§000. years ago, which very handfomely draws nigh to
the

.

diment, which isan Au.
€ promotion of the Arts
The Univerfal Exclamation of
proximation to its period; Thae
_both the great-and little g fince pafied
f the one doe

as well as the Fabricks and Materials of
the other s which though it be a Conceit that hath of-

" The Conclsfion.

the Scripture-Account, as the famous Lengomontanus has
i i obferved. ]
mg;x:)uv)vugya“ likelihood, he that made this grcatﬂAutoﬂ-;
b o of the world, willnot deftroy it, till the flowe
ion therein has made one Revolution.
M%‘Lorl:v;&d it not even in a common Watchmake:
(that has made a curious Watch f‘qr A{omechntLe;tniannd (i)('-
to fhew him the rarity of his r? ¢ gr L
2:25;::,0 and a moft impruc}enlt( a&h, ?qd afrﬁré‘hail[ﬁop?ccélc{s
like of his own work, to pluck thefai in picces
heel therein had made one revolut
it N e dpre Cificmove cqualy, o ace
i ’ will not perfet one Revo
Egggét.(;'g:xgi) whereof }t)herc is but onc Quadrant yet
i d 1 5000, years are yet to come.
P s, What ronfonis there that God gloutllderzf{ t
emi he Earth, more than th 2
the one Hemifphzre oft , mor n the othess
X asitis, and the
For, take the Sun’s Apogesm now Norte
i hhatheight days more )
Hemifphare o e h Hemifphare hath (as is
Sun’s company than the South phere h s
i re’s Obfervation) for it is €igl
plain o o e Ven 1to the Autumnal Equinox, then
more from the Vernalto Squine, then
iti he Vernal again; w _
it is from the Autumnaltot I b
i i i Antceciin one Revo
equality will be repaid to our Antcect i one R o
*s Apogeum : for §000, years hence, b -
3:1;?;12;‘; willpeﬁually enjoy t}]e Sur}l‘ s glulx::]l ::;tl:ngl g;ﬁ
{ the So
{ence ; and 50c0, years after that, he Southern A nt
i ci ary day
foheere will have the, cight fupernu werary oy e oo,
’ m 3 and then at the period of t 00-
g%:r? tg(t)l:ﬁ H’cmi(phaeres will b(; cgg%h?r%et%nsésgggy
y i y {e Southern Inhabits )
Therefore,inall reafon,tho ol S
e muft grant one Revolution o
expc&,.aud eatt (whichi . years) yet to cone, L0
Apogfum, atleaft,(whichis x B’Eo: years)y =

aes————sssnennill

189
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ballance our felicities in this
it rgfahyu?er:ongl?ued many more Revolutions p
ther i t?]fz A ;o_r the Masrocofm: Now what d
Tadgesmie ;crmfm, we muft be both Partie an
Judges, dhe whar our Modern Wits have outdons ml‘xd
Ancien anﬁ d; t Ac para_llcl 'tw_ixt the few Invt':mime of

dctermi’ne. Butetlrll::r;glr{s:(‘;g;is Oﬁhe orrowil e‘fﬁ(’)f

mine at prefent, for not trcatinggﬁ;ﬂfﬂg]‘;g?)gr};lglsag ll))’::

ab-

jeét; he having loy
he h: 1g fince perform’
conviction of Prejudice it {crf. rvd that Task, to the

Befi i A
et hel lt‘}{?‘:,l:ls Czthohck one, there are other Re ;
the adva ay, that have been acceffory hind thorass
and dor ncement of Learning, and thatis, A ri?nces to
Siactpeeion o oty cvn oo i more

. . . Ol ever rcac] H . e
‘I‘:;:f;:gttj?l:]’ all:id an inycterate conce)i';]t%];;) ::Iey fﬂ;;.nc;'n
diétum : b col i hMaXIm’ That Nil diftum qued [:lo efs'd
onel ﬁiﬂng hich defpondency of m"“d’the h””}?m‘u
in thsz IL the bloffoming of the Tree of Ky ave not
Shrot elves, batalfo have nippd the ver %owledge
ugcom;'ggs gflt in others, by blazing abo'“yrheu?(si and
Obfcurityrt:;‘c iﬁf%}’]sol:lﬁn~ of our Hippocrates,of Noatu?g'd

2 ) S
]ungeme}:n,s in ﬁrmityr,cv“y’ the Senfes fallacity,and the

“mé-iwft 'g W"}i@d SOll!s of our modern Hero's b
they hadglle\:;l;] fuch ignoble conceptions as Srhee;n
¥ ‘er flownup to thofe as thele,
x:x‘]c[le‘éht%y have fo enrich’'d our [:? :ci Z!l;vinuous with
tion, Papef lillfeglg Inventions of Guns Prin)t’insgs I:Iv: had
L ) &Il uegar ; ) s Vlga-

S . 8 r's we had wanted ;

N}!mgg(e)rl;gzllp?:-;thme"Ck’ the A“-"'yticeal Be?l:)nal and
ilofophy, the Logarithms, th% I_{;ér;l}e

gyral

world ; and who knows,but

The Conclufion. tgr
yral Experiments,thé glorious Inventions of Dioptrick
slaffes, Wind- guns, and the Noble Boyle's Pneumatick

Engine.

Nay, what ftrangers had we been at home,and within
the circle of our own felves? We had yet never known
the Mefenterical and Thoracical ¢ affee,theBlood's Cir-
culation,the Lymphiduéts,and other admirable Curiofi-
tics in this fabrick of our Selves.

All which incomparable Inventions do not only foli-
cite, but,me-thinks, fhould inflame our endevours to at-
tempt even Impoflibilitics,and to make the world know
There are not difficulties enough,in Philo{ophy,for avi-

orous and active Reafon: "Tisa Noble refolution to

£ egin there where all the world has ended; and an He-
roick attempt to falve thofe difficulties (which former
Philofophers accounted im offibilities ) though butin an
Ingenious Hypothefis: And, certainly, there is no Truth
fo abftrufe, nor fo far clevated out of our reach, but
man’s wit may raife Engines to Scale and Conquer it:
Though Democritus his pit be never fo deep, yet by a
long Sorites of Obfervations, and chain of Deductions,
we may at laft fathom it, and catch hold of Truth that
hath fo long fitt forlorn at bottom thereof.

But thefe arc Reaches thatare beyond all thofe of the
Stagyrite’s Retinue , the Solutions of all thofe former
Difhcultics are referved for you ( moft Noble Souls,
the true Lovers of Free, and Experimental Philofophy)
to gratifie Pofterity withall.

You are the enlarged and Elaftical Souls of the world,
who, removing all former rubbifh, and prejudicial refi-
ftances, do mal%e way for the Springy Intellect to fiye
out into its defired Expanfion. When I ferioufly con-

template the freedom of your Spirits, the excellency of
your
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your Principles, the vaft reach of your Defigns, to une
riddle all Nature 5 me-thinks, you have done more
than men already,and may be weil placed ina rank Spe.
cifically different from the reft of groveling Humanity,
And this is the Age wherein all mens Souls are in 2
kind of fermentation, and the fpirit of Wifdom and
Learning begins to mount and free it felf from thofe
droffic and terrene Impediments wherewith it hath been
folong clogg'd, and from the infipid hlegm and ¢a-
put Mortuum of ufelefs Notions, in which it has endured
fo violent and long a fixation,

This is the Age wherein (me-thinks)Philofophy comes
in with a Spring-tide; and the Pcrij:atcticks may as well
hope to ftop the Current of the Tide, or (with Xerxer)
to g:tccrthc Ocean, ashinder the overflowing of free
Philofophy: Me-thinks, I feehow all the old Rubbith
muft be thrown away, and the rotten Buildings be over-
thrown, and carried away with fo powerful an Inunda.
tion. Thefe are the days that muK lay a new Foundati.
on of 2 more magnificent Philofo&)hy, never to be over-
thrown : that will Empirically an Senfibly canvafs the
Phenemena of Nature, deducing the Caufes of things
from fuch Originals in Nature, as we obferve are pro-
ducible by Art, and the infallible demonftration of Me-
chanicks : and cerrtainly,this is the way, and no other;

~tobuild a true and pesrmanent Philofophy : For Art,

being the Imitation of Nature (or, Nature at Second-
Han§) it is but a fenfible expreffion of Effects, depen.
denton the fame ( though more remote Caufes; )and
therefore the works of the one, muft prove the moft
reafonable difcoveries of the other. Ard to fpeak yet
more clofe to the point, I think it is no Rhetorication to
fay, That all things are Artificial ; for Nature it felf is
: nothing

m_________““” B

s

L
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” nothing elfe but the Arto

f God. Then, certainly, 0

and myferious procefs of this

find the various turnings, e e of

ot
divine Art, in the management ofthis grcﬁicc of onely

i ds be the proper O
the World, mnd([:l‘:ii ;Aechanig\l Bhilofopher, For tehlc
the Expenim¢ nd Notional Speculators, that oncly

old Dogmatiﬁaba;c cffects and laft Refultances of things,

' n ntrey-
B dr:;{cfgg no more of Nature, thana rude Countrey

i hat
.rnal Fabrick of a Watch, t
fello do 11?]2212:1 :::dr l;-Iorm-y Cirqle,\alld per‘clh:t:v?{:l
oney fe.:S(tilock and Alarum ftrike in it : But hetha A
hears t}f’c isfadory Account of thofe I')’{M?m";:,ns;'lhccl-
gwj\:ti?itécr indeed, and one well skill’d in the
an

work and Internal Contrivance of
Engines.

unde

)

fuch Anatomical .

ok dir .
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Errata,

In the Preface,1ead Daring, inftead of Darling oArts p. 6,1.5, Opilioncm, p. 11, L8, Buhie,
p. 21,1 36, firasge Atoms, po 27,1, 17, Obfirvar. 7.p.39. 1. 37, adde fuund.1.28, adde found
3 bad Iof1. p. 21,134, vings, p.47.), 9. Meen momt, and L13. of all things, p.4g, .17, ehive,all,
P- s3. 1. 6. like. p. 68,110, Incid. & 1.33. dimn. p. 70. ). 28, dele (does.) & 1. 29, doth direst,

. 73,122, a2d /o, p.73. 1.4, AP& rudeed and yealsty. p. 78.Lae.of thas. p.81, Lag. Suw’s fpots.
‘z f.n. Sww's image, p.83. 125, dele (Bur.) p.91. 1.6, off. NV, 14 (athetns, p, 93.1, 3, etch’d,
1. 30. Torricellins. p 94, L. their Ayr. p9g. 113, this 1, ibid. Obferv.xr, Expevimens 1, p-1on,
1. o. Elater. L1z, particles, p.163, 1.6, Experiments will to fatiesy. Lax, dele (which p,103.12,
i by far the greaseft part theveof, p.168.1.26. [uperpondtrant water. p1tan ]33, all ave, 1. 24, at
@ free.p. 111, 1,7, fuch & like Tute, p. 112,15, 100, L ult. dele (oAnd; p.114.).26. the orifice,

319, L1, Intumefemey, )25, Imprifom. p.333. 130, vabowr, Lpenult, JMarinus Ghataldi. .12,
126, being opew’d. p.13.9, 111, with Mowntain Ayr. P.130. 1. ults Experimental Eviltion, p.133.
1,36, i the, p.135. 1.7, Conceive, 1,12, of bis Philofiphy, pe337. 135, dele (of the fire) and read,
sbercfore, p. 368, 1, 36, if i,




