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To the Reader.

) v . * ’
S "[e bes ng f ar more prol:x
&> then becomes a Letter, and

*
‘.I.

YN

"l‘,//

: g” 8 then 1atfirffintended ir 1
BONPOCY am very unwilling to ene
éreafe the already excefsive bulk of the
Book 0y a Preface, yet there are fome par-
ticwlars that 1 think my [elf oblig’d 10 take
notice of tothe Reader, as things, that will

esther concern him to know, or meto have
known, |

Inthe firft place then: If it be demand-

ed why I publifhto the World 4 L ester which
by its Stile and diverfe Paff ages, appears
10 imfve oeen written as well For, as To 4
particular Perfon ; 1have chicfly thefe two
shings to anfwer : The one, That the Exe
persments thereip related, having been i
#y of them sry'din the prefence of Ingenie
W Mens 5 and by that means having mads
, 4 3 Jome




~ Tothe Reader?
fome woife among the Vistupfi (swfomuch
thas (ome of -them have beew [tizt 57140 F o=
raign Counpriesy .where shey have had hé
Juck not to be de]}:fd ) I could not withous
quitetyring more then one Amanuentis,give
out half s many Copies of them as were [o
‘carneftly acfircd, that 1 could not civilly
refufe them.  The other, That intclligent
Per(ons snmatsers of this kinde per[waded
me, that the publication of. what 1 had ob-
Jerv'd touching the Nature of the Air,
wonld not be ufelefs tothe World ; and tha
in an Age o 1aken with Novelties as is ours,
thefe new Experiments would be gratefulte
the Lovers of free and real Learntng: So
that 1 might at once comply with my grand
Defign of promoting Experimental and
Ufeful Philofophy, andobrainthe great [s-
tisfaition of gsving [ome to ingenions Mens

the hope of which, s, I confefs, a sempra~

stonthar I cannot cafily refiff. |
- Of my being [omewhat prolix in many

of my Expertments, 1 have thefe Reafons

torendery- That [ome of them being altoge-
ther new, [eemd to need the being circum-
Fantiallyrelated, to keep the Reader from
diftrafting them: That divers Circum-
ftances 1 dsd here and there [et down for fear
of forgesting them, when 1 may /Jcrezﬁer
- - "' AV

o,
v i"aﬁl
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 To'theReader?

P baveockafiomtomake ufe of themiin my o3

ther \¥Pratangss- That 1n divers:. ca fes I
}}Joagb!( veceffary to delrver things cire
cunsftantially, shat the Perfon Iaddr(fed
them th, ‘might withont miftake, amd; with
aslittle trouble as.55 pofsible, ‘be able to re-
peat fuch unafual Expiriments - and that
after Iconfented tolet vy Qbfervations be
made publsck, the moft ordinary:Reafon of
m) prolixity was, Thas forifeerng that fuch
&2rouble as 1mes with 15 making thofe try-
als carefully, and the great expence of time
that they necel[arily vequire (nut.to mention
the charges of making the.Engsne, and ime
ploying aman to manage ity will probably
keep moft men fromtrying again thefe £ xa
ptrz'mems s [ I/Mug/ﬂ I m{‘g/yt doe th. genes
ralityof my Readers no unacccptable peice
of ﬂrfvice, 0y [o punitually yelating what
Icarefully obferv'd, that they may took up
on thefe Narratives as [fanding Records in

Onr new Pneumaticks, and need not reite

rate themfelves an Experiment to have
diftintt an Idea of ity 25 may [uffice them
$0 groundtheir Reflections and Speculations
wpon. PR S T
- And becaufe fometimes *tis the Difeour e
made upon the Expersment that makes if

wppear prolix, 1 have coriininly left a on2

A 4 | ]jw'mou{




TotheReaderi
[picuons inteyval betwixt [uch Difcourfes)
-andshe Experiments wheresntothey belong,
or are annexed s that they who defing. onely
the Hiftorical part of the account we give
of our Engine, may read the Narras
tives , witihont being put to the trouble
of readsig the Reflections too: Which I
here take notice of, for the [ake of thofe
that are well ver[dinthe New Philofophy,
and in the Mathematicks 5 that [uch
may skip what was defign’d, but for [wch
Perfons as may be lefs acquainied even then
I, with matters of this nature (fcarce [o
much a5 mention'd by any Writer in our
Language) and not {or them from whom
I [ta!l be much more forward to learn, then
$0 pretend to teach them. Of my being
wont to [peak rather doubtfully, or hefitant-

Yy, then refolvedly, concerning matters

wherein 1 apprehend fome d{fﬁmity, 1 have

in another Treatife (which may, through

Gods Afsiftancc, come abroad ere long)
given aparticslar, and t hope 4 [atisfaito-
ryacconnt: Whercfore I [ball now defend
-y Praéiice but by the 0bfervation of Arle
frotle, who fomewhere notes, That to [eem
to know all things certainly, and to [peak
pofitively of them, is atrick of bold and

yong Fellows : .Whereas thofe that are in-

deed

i; .

M-_;; .
. o

.

To the Reader?
deédintelligent and confiderate, arewont té
smploy more wary and diffident Exprefsia
ons, or (as be [peaks) eeadean dd = i,
X T TR '
. There are divers Refleitions, and othey
Paffages in the following Epiftle, and cven
[ome Experiments (occafionally mention'd)
which may [eems either impertinent or [u-

perfluons, but are ot f0: Being purpofely

written, either to evince [ome truth oppof°d,
or dtyrow [ome erroncons conceit main-
tain’d, by [ome eminent New sz‘laﬁ)flyer,
or by (ome other Ingeniows Men , who, I

prefuma, would eafily forgive me the ha-

ving on [uch occafions purpofely omitted
thetr Names s tbougb an inqciﬁti've Per[an
will provably difcover divers of them, by
the mention of the Opinions difprov'd in

the Experimenis I am excufing.

Ever fince 1 difeern'd the ufefulsefs

of [peculative Geometry 10 Natural Phi-
lofophy,the unkappy Diftempers of my Eyes,
have [0 far kaJt me from being much con-
ver(ant 1n it that I fear 1 fhall need the par-
donof my Mathematical Readers, for fome
Paffages, which if 1hadbeen deeplyskilld
3n Geomery, 1 [bonld have treated inore ac-
carately.

And
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To theReaderd =

i inideed; baving, for Roeons elfés
- here: dedic'd;\ parzyyy* keppmy Jelf 4
.. Fangeriomoftof t

, 7iem Hypothefcs.in
Philofophy, I am [enfible enough that:the

b

 Engine Yintapif. has prevait dwivh e o

Wirite Of ﬁm{ﬁtb’j e¥Fs which apefufficient

presefrei il bovs becn maf co
GRrfiniin. " And

‘ - babiing been reduc’d to
Yprite the ‘g‘.rezzt'é{}’ﬁwﬁ bf the énfuing Latter
o8 & "diftarce, ~or,

want ‘many chosce things wherewith the
Leained Writings of others might have ens

~ ¥ichedor imbellsfhed them : But that partly

for'this Reafon, and partly for that touch d
wpon a little before, 1t &5 pofsible 1may
Wavernention'd fome. Notions already pub-
lifbd by others, without taking notice of the
Authors, not ont of anydefign todefraud

‘Aeferving Mcns but-for want of knowing

fuch particalars to' bave béen already pub-
(ifidby shem’:  Efpecially the Experiments
o onr Engine being them[elves [ufficient
20 hint -fuch Notigns » we build upon
phem. o hoo o T
“-The order of the - Experiments every

~ Reader may altzry as (wits beft wish his own

Deflen in perufing them: For not onely all
., I Rt I tbﬂj‘e

. oNely from my Eibraryy
t : . R *an Y s . Y - ’ ‘ ‘
Burfrom miy own -CAERnA[eriptssiIcannos

* <t fear that my Difvosir{es do-not oncly

»
*
-

!
1

i
[

‘v'o'the Redderd

thofe beswixt whom there: is an Affinityin
Nature (by belonging to one [ubjeit) are nos

always plac'd one by another, out they are
not fHill [et down o much as in the ordey
wherein they were made s but moft commons
lyinthat cafual one wherein my occaftons in-

" ducdmetodijpatch them to the Pre(s. And,

iwhich i worfe, 1did nfually [end quite a-
way the former Experiments, vefore the
later were written, or perbaps [o much as
made : Whereby Lloft the advantage of cor=

reiting and [upplying the Imperfections of

what I had formerlywritten, by the light of
my [ubfcquent Tryals and Difcoveriese
Befides alf ths, the diftemper 1n my eyes
forbidding me not onely to write my fe/f) 0
much as one Experiment, but evenbo read
over msy [elf what I dsétated to others.I can-
not but fear that befidesthe Anthorsmiflakes,
this Edition may be blemi[h'd by many, thas
may be properly impauted to averyunskil-
ful Wrster (whom I was often times by hafe

reduc’d azainft my cufton to impiey) and -

may have efcaped the Diligence of that
Learned Fricnd, that does me the favor to
over-[ce the Prefss efpecially there vesng
the diftance of two days Fourney betwixt it
and me. LTV

1 need not perhaps reprefens to the eqz;)i[f
tahle

1 .

S N
"



To the Readeri

table Reader, how much the [trange Confua
fions of this anhappy Nation, in the midft
of which I have made and writtep thefe
Experiments, are apt to difturb that calm-
nes of Minde, and sndiftraitedne(s of
Thoughts, that arc wont to be requifite t6
Happy Speculations.  But I prefume,
that by all thefe things put togcther, he
will readily perceive , That I have been
fo far from following the Poets prudent
Counfel touching the [low Publication of

Books defign’d to purchafe eredit by,

—— Nonumque prematur in Annum

that I [uffer this Treatifc to come abroad -
intothe World with a multitude of Difad-

VANLtages. .

But if it be demanded, w/? then Idid
not make st filter for the Prefs before 1 [ent
it thither 2 my Anfwer muft be, That not
at fir [t imagining that this [ort of Experi-
ments wonld prove any thing near [otronble-
fome, either to make, or to Record, as
aftsrwards found them, 1did, to engage
the Priuter to difpaich, promife him to [end
hims the whole Epiftle in avery [hort time :
Sothat althengh now and then the occafional
vacations of the Prefs, by reafon of hj?.

VaLs,

 TotheReader

Wals, orthe abfence of the Corrector, gave
me the lesfure to exfpaciate upon [ome [ub-

Ject s yet besng oftentimes call’dupon to dif-

patch the Papersto the Prefs, my promile,
and many unexpeéted Avocations, obliged
mie to a bafte,whichy though it have detralt-
ed nothing from the Faithfulne(s of the
Hiftorical part of our Book, has (1 fear)
been difadvantageous enough to all the ref?.
\AndI made the lefs [cruple to let the fol=
lowing Papers pafs out of my hands, with
all their Imperfeitionsy becaufe, as the
publick Affairs, and my own , were then
circumftanc'dy, 1knew not when (if at all)
I fhould be again in a condition to profecute
Experiments of this kindes efpecially,

[ince (to omit my besng almoft weary of be-

Ing, as it were, confin’dto one fort of Ex-
persments) I am pre-ingag'd (if it pleafe
God to vouchfafe me Life and Health) to
smploy my firft leifureinthe publication of
fome other Phyfiological Papers, which'I
thought "twould make me much the fitrer to
takein hand, if 1firft difpatch'd all that
I had at this time to write touching onr

Engine, -

I bave this further to adde by way
of  Excufe, Thatas it has been my defign
in puolifbing thefe Experiments to gratific

. Inge-
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Ingewions men s [o, if- I have not Geemw
muchflattered, 1 may hope that the vari-

To theReadef

oy$ bmt.c to 56_ m_.'t‘witb' 7 tlz? fo]lowiﬂg;
Lester, will (at leaffy [omewhat awaken

mensthouohts,drexcite Yhemto new f peﬂd:z;

tions (fuch as pzr’bap: even iﬁg’tﬁﬁtf‘t’t men
would [carce elfe light upon) and-I.need nos
defpair, chat cven the exanrinatian of fuch
tew Sufpseions and Enquiries will lience al-
fo, atleaft Occafionally, e facilitated: I
faid Occafionally; becanfe it being, as’tis
proverbially [asd,. Facile Inventis addere,
Jt [eems not iryational to expect, that our

_ Engine st [elf, and dvvers of -onr Experis

ments, will be much promoted by-the Induc

fryof Inventtuc 4nd Mathematical V¥its,

wlm[e con;riwdngg:, 74y ‘eﬂfily 64407€%, t‘px;t&é?
or fupply, andconfcquently [urpafs.many of
thofe we have made ufe of . Asdyparsicu-
larly,‘ if Men by ;]c;ll- and p;,rtiem_cg-cm‘;aré

rvive both to evacuate [uch .Receivers a8

outys, tillthere be no more Airleft inthem,
then there (ecms to have rematnd in the
Glaffes made ufe of - about the ‘<M agdconr-
gick F .xpcrim{r),t. (beroafier 1o be mention-
ed) ‘ana iy keep out the Air for acompetent
whilesthe uﬁﬁ

Engine, will not be 4 lsstle agvane’ds And

perbaps that may. bebong 10 ity wibich Lre:

. i

u,

Inefs and Difcoveries of onr

TotheReader®

member 'S.eqsca fpeaks of Nature, Initias
tos (fays be) pos credimus, in Veftibulo

ejus haeremuss: For being now in 4 place
where we are not quite deflitute of moderate-
by skilful Artficers, we have, fince the

- Conclufion of the following Letter, made

[ome additions toonr Engine, by whofe help
we finde (wpon [ome new tryals) that we
may be able, without much of new trouble,
$0 kecp the ambient Air out of the exhay-

Jted Recesver for awhole day; and perbaps

we [hould be able to keep it out much longer,
3f 5£’fw’€ we ﬂmll have difpdtcbfd fbme 3ye

- gent Affasrs, and publill'd fome P apers for

which a kinde of Promife is thought to make
ws Debtorstothe Prefs, we conld be at leia

furetoprofecute fuch Experiments, asmay

pofsibly afford a Supplement to the follow-
ing Treatife, from whichIfhall now o lon-
ger detain the Reader.

Lhoow
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Ezxpers-

- mEnt I,

(20)

O proceed now to the Phenomena,
exhibited tous by the Engine above
defcribed ; [ hold it not unfit to begin
with what does conftantly and regularly
offer it felf to our obfervation,as depend-
ing upon the Fabrick of the Engine it felf,
and not upon the nature of this or that
particular Ex periment which ’tis employ-
edtotry,

- Firft, Then upon the drawing down
of the Sucker, (the Valve being fhut) the
Cylindrical fpace; Jeferted by the Sucker,
1s left devoid of Air; and therefore, up-
onthe turningof the Key, the Air con-
tained in the Receiver rufhes into theem-
ptyed Cylinder, till the Air inboth thofe
Veflels be brought to about an equal
meafure of dilatation. And therefore,
upon fhutting the Receiver by returning
the Key, if you openthe Valve,and force
up the Sucker again, you will finde, that
after this fir{t exfuction you will drive
out almoft a whole Cylinder full of Air ¢
But at the following exfuctions, you will
draw lefs and lefs of Air out of the Recei-
ver into the Cylinder, becaufe that there
will ftill remain lefs and lefs Air in the

- Receiver

*

| (21)
Receiverit felf; and confequently, the
Particles of the remaining Air, having

“moreroom to extend themfelves in, will

lefs prefs out one another. This you will
eafily perceive, by finding, that you ftill
force lefs and lefs Air out of the Cylin-
ders fo that when the Receiver is almoft
exhaufted, you may forceup the Sucker
almoft to the top of the Cylinder, be-
fore you will need to unftop the Valve to
let out any Air: And if at {uch time, the
Valve being fhut, you let go the handle of
the Pump, you will finde the Sucker for-
cibly carryed up to the top of the Cylin-
der, by the protrufion of the external Airs
which, being much lefsrarified then thac
within the Cylinder, muft havea more
forcible preflure upon the Sucker, then
theinternal is able to'refift: And by this
means you may know how far you have -
emptyed the Receiver. And to this we

'may adde, on thisoccafion, thatconftant-

ly upon the turning of the Key to let out
the Air from the Receiver, into the em-

~ ptied Cylinder, there is immediately pro-

duced a confiderably brisk noile, efpeci-

* ally .whil'ft chereis any plenty of Airin

the Recelver.
C3 For




(22) .

For the more eafieunderftanding of the
Experiments tryable by our Engine; I
- thought it not fuperfluous, nor unfeafon-
able in the recital of this firft of them,to
infinuate that notion by which itfeems
likely that moft, if not all, of them will
prove explicable. Your Lordihip will
eafily fuppofe, that the Notion I {peak
of is, That thereis a Spring, or Elafti-
cal power inthe Air welivein, By which
tAenp Or Spring of the Air; that which

I mean is this: That our Air either con-

fifts of, orat leaft abounds with, parts of
fuch a nature, that in cafe they be bent or
comprefl’d by the weight of the incum.
bent part of the Atmof{phere,or by any o-
ther Body, they doendeavor, as muchas
in them lies, to free themfelves from that
preflure, by bearing againft the contigu-
ous Bodies that keep them bent; and,
affoon as thofe Bodies are remov’d or
reduced to give them way, by prefently
unbending and ftretching out themfelves,
either quite, or fo far forth as the con-
tiguous Bodies that refift them will per-
mit, and thereby expanding the whole
parcel of Air, thefe elaftical Bodies com-

pole,
' “This

(23)
 This Notion may perhaps be fome-
what further explain'd, by conceiving the
Air near the Earth to bz fucha heap of
little Bodies, lying one upon another, as
may be refembled to a Fleece of Wooll,
For this (to omit other likenefles betwixt
them) confifts of many {lender and flexi-
ble Hairs s each of which, may indeed,
like alictle Spring, be eafily bent or roul-
edup; batwill alfo, likea Spring, be
ftill endeavouring to firetch it {elf out
again. For though both thefe Huives,
and the Aerial Corpufcles to whichwe
liken them, do eafily yield to externall
preffures; yet each of them (by vertue of
its ftructure) is endow’d with a Power ox
Principle of felf-Dilatation; by vertue
whereof, though the hairs may by a Mans
hand be bent and crouded clofer together,

" and into anarrower room then {uits beft

with the nature of the Body : Yet whil'lt
the compreffion lafts, thereisinthe fleece
they compole an endeavour outwards , -
whereby it continually thrufts againft the
hand chat oppofes its Expanfion, And
upon the removall of the external pref -
fure,by opening the hand more or lefs,the
comprefled Wooll does, as it were, {pon-
taneoufly expand or ditplay it feli towards
C 4 the




(24)
the recovery of its former more loofe and

free condition, till the Fleece have ei-

ther regain’d its former Dimenfions, or
at leaft, approach’d them as near as the
comprefling hand (perchance not. quite

- open’'d) will permit. This Power of

{elf- Dilatation,is fomewhat more con(pi-
cuous in aary Spunge comprefl’d, then
in a Fleece of Wooll . But yet we ra-
ther chofe to imploy thelatter, on this
occafion, becaufe it is not like 2 Spunge,
an entire Body, but a number of {len-

~der and flexible Bodies, loofely com-

l}:licated, as the Air it f{elf feems to

Ce
Thereisyet another way to explicate
the Spring of the Air, namely, by {uppo-
fing wich that moft ingenious Gentleman,
Monlfieur Des Cartes, That the Air is no-
thing bur a Congeries or heap of {mall
and (for the moft part) of flexible Parti-
cles; of feveral fizes,and of all kinde of Fi-
gures whichare raif*d by heat (elpecially
that of -the Sun) into that fluid and
Jubtle Echeriall Body that furrounds
the Earth; and by the reftlefle agt-
tation of that Celeftial Matter where-
in thofe Particles {wim, are {fo whirl'd
- round,

. W T ¥
.- -

(259 .

sound, that each Corpufcle endeavouts

to beat off all others from coming within
the little Sphear requifite to its motion
about its own Center 5 and (incaleany,
by intruding into that Sphear thall op-
pofe its free Rotation) to expell or drive
it away : So that according to this Do-
&rine, itimports very lictle, whether the
particles of the Air have the {truéture re-
quifite to Springs, or be of any other
form (how irregular foever) fince their
Elaftical power is not made to depend

upon their fhape or ftruéture, but upon

the vehement agitation, and (as it wete)
brandithing motion, which they receve
from the fluid Ether that fwiftly flows

between them, and whirling about each
of them (independently from the reft)
not onely keeps thofe flender Acrial
Bodies feparated and ftretche out(at leaft,
as far as the Neighbouring ones will per-
mit ) which otherwife, by reafon of
their flexiblenefs and weight, would
flag or curl ; but alfo makes them hit
againft, and knock away each other, and
confequently require more room , then
that which if they were comprefl’d, they

would take up. By




. (26)

- By thefe two differing ways, my Lord,
may the Spring of the Air be explicated.
But though the former of thembe that,
which b'y reafonof its {eeming fomewhat
moreeafte, 1fhall for the moft part make
ufe of in the following Difcourle: yet
am I not willing to declare peremptorily
tor either of them,againft theother. And
indeed, though I have in another Treatife
endeavoured to make it probable, that the
returning of Elaftical Bodies (if I may fo

call them) torcibly bent, to their former_

' { -
) . PPN LR T IO

. 1) o
ted, then neceflary to be fo, by him,

whofe bufinefs it is not, in this Letter, to

affien the adequate caufe of theSpring of
thegAir, buc onely to manifeft, That the

Airhas a Spring, and torelate fome of
I know not whether I need annex that,
though either of the above-mention d

Hypothefes , and perhaps {fome others,

may afford us anaccount plaufible enough

of the Air-fpring 5 yet I doubt, whether -
any of them gives us a {ufficient account

pofition, may be Mechanically explica- of its Nature, And of this doubt, I

ted: YetI muft confefs, that to deter-
mine whether the motion of Reflitution
in Bodies, proceed from this, That the
parts of a Body of a peculiar Struture
are put into motion by the bending of the
{pring,or from the endeavor of fome fub-
tleambient Body, whole paffage may be
oppof’d or obftructed, or elfe it’s preflure
unequally refifted by reafon of the new
{hape or magnitude, which the bénding of
a Spring may give the Pores of it: To
determine this, I f{ay, feems tome 2 mat-
ter of more dithculty, then at firft fight
one would eafily tmagine it, Wheretore
I fhall decline medling with a fubje&t,
which 1s much more hard to be exrlica-

| ted;

might here mention fome Reafons, but

that, peradventure, I'may (God permit-
ting) have a fitter occafion to fay {ome-

~ thing of it elfewhere, .
fhould now proceed to the next Experi-
ment, but thatI think ic requifite, firft,
to fuggeft to your Lordthip what comes

And therefore 1

into my thoughts, by way of Anfwerto
a plaufible Objection, which forefee you
may make againft our propof’d Dodtrine,
touching the Spring of the Air. For It
may be alleadged, that though the Alr
were granted to confift of Springy Par-
ticles (if I may fo {peak) yet tiereby
we could onely give an account of the

Dilatation of the Air in Wine-Guns z;lnc:
| - | other
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Air has been comprefl’d, and its Springs
violently bent by an apparent externall
force; upon the removall of which tis
no wonder that the Air fhould by’ the
motion of reflitution, expand it felf till
it have recovered its more natural dimen-
fions whereas inour above- mentjoned
firft Experiment, and in almoft all others
tryable in our Engine, it appears not
that any compreffion of the Air prece-

~ dedits {pontaneous Djlatation or Expan-

honof itfelf. Toremove this d;
difficul-
ty, Imuftdefire Your Lordfhip to t(:;fle '
notice, that of whatever nature the Ajr
very remote from the Earth, may be, and
whatever the Schools may confidently

teach to the contrary, ver w '
E xperiments to eVi}l"l,CC}: thaf tll;aevz;iggg
phere we live in is not (otherwife then
lc_or;: paratively to more ponderous Bodies)
ight , but heavy: And did not their
gravity hinder them, it appears not why
thgoﬁeams of rhe Terraqueous Globe, of
HV] ich our Air in greac part confifts
f ould not rife much higher then the Re-
action of the Sun, and other Stars

o. a
slvemen ground to think, that the At-

molphere, evenin the judgement of thofe

Recent

(29)

Recent Aftronomers, who feem willing
to enlarge its bounds as muchas they dare,
does reach. |

But left you fhould expe&t my feconding
this Reafon by Experience 5 and left you
{hould obje&, That moft of the Experi-
méts that have been propol’d to prove the
gravity of the Air have been either barely
propofd, or perhaps not accuratly try’d; 1
am content,before I pafs further,to menti-
on here, That I found adry lambs- bladder
containing near about two thirds of a pint,
and comprefP’d by a packthred tyed about
it, to loofea grain and the eighth part of
agrain of its former weight, by the recefs
of the Air uponmy having pricktit: And
this with a pair of Scales, which when the
full Bladder and the correfpondent weight
were in it, would manifeftly turn eicher
way with the 32 partof a grain, And if
it be further objeGted, That the Air n
the Bladder was violently comprefl’d by
the Pack-thred and the fides of the
Bladder, we might probably (to wave
prolix anfwers) be furnifh'd with a Re-
ply, by fetting down the differing weight
of our Receiver, whenempty’d and when

~ full of uncomprefi’d Air, if we could here
-~ procure {cales fit for {0 nice an experiment;

fince
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fince we are informed, thatin the German
Experiment, commended at the-begin-
ning of this Letter, the Ingenious Tryers
of it found, That their Glais Veflei, of
the capacity of 32 meafures, was lighter
when the Air had been drawn out of it,
then before, by no lefs then one ounce
and 3; that is, an ounce and very near a
third: But of the gravity of the Air, we
may elfewhere have occafion to make fur-
ther mention. ]
Taking it then for granted that the Air
Is not devoid of weight, 1t will not be
uneafie to conceive, that that part of the
Armofphere wherein we live, being the

lower partof it, the Corpufcles that com-

poleit, are very much compreff*d by the
weight of all thofe of the likenature that
aredirectly over them, that is, of all the
Particles of Air, that being pil'd up up-

- onthem, reach to the top of the Atmof-

phere.  And though the height of this
Atmofphere , according to the famous
Kepler, and fome others, fcarce exceeds
eight common miles ; yet other eminent
and later Aftronomers, would promote
the confines of the Atmofphere, to ex-
ceed fix or feven times that number of
miles. And the diligent and learned

Riviolo

- (31) )
Riiolo makes it probable, that the At-
mofphere may, at Jeaft in divers places be
at leaft 50 miles high. So thataccording to
a moderate eftimate of the thicknefsof
the Atmofphere, we may well fuppofe,
that 2 Column of Air, of many mil&$ 1n
height, leaning upon fome (pringy Cor-
puicles of Alr here below , may have
weight enough to bend their litcle {prings,

" and keep them bent: As, to refume our

former comparifon,if there were fleeces of
Wooll pil’dup to a mountainous height
upon one another, the Hairs that com-
pofe the lowermoft locks which {upport
the reft, would, by theweightof all the
Wool above them, be as well ftrongly
comprefled, as if a man {hould {queeze
them together in his hands, orimploy any
fuch other moderate force to comprels
them. So that we need not wonder, that
upon the taking oft the incumbent Alr
fromany parcel of the Atmofphere here
below, the Corpufcles, whereof thatun-
dermoft Air confifts,fhould difplay them-
felves, and take up more room then be-
fore, .
And if it be objected, That in Water,

the weight of theupper and of the lowet

partis the fame: T anfiver, That beﬁldefs
. | JIRIE
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that it may be well doubted whether the

obfervation, by reafon of the great diffi
culty have been exactly made, there is a

manifeft difparity betwixt the Air and

Water: For I havenot found, that upon
an Experiment purpofely made, (and in
another Treatife Recorded) that Water
will fuffer any confi.lerable compreffion ;
whereas we may obferve in Wind-Guils
(to mention now no other Engines) that
the Air will fuffer it felf to be crouded in-
- toa comparatively very lictle room s in
fo much, that a very diligent Examiner
of the Phenomena of Wind- Guns would
have us believe, thatinone of them, by
condenfation, he reduc’d the Air into a
{pace at leaft eight times narrower thenit

beforepofleft. And to this, if we adde

a noble Phenomenon of the Experiment

De Vasyo 5 thele things put together,may
for the prefent fuffice to countenance our
Doétrine. For that noble Experimenter,
Monlfieur Pafcal (the Son) had the com-
mendable Curiofity to caufe the Torria
¢ellian Experiment to be try’dat the foor,
about the middle, and at the top of that
high Mountain (in Asvergne, if I miftake
not) commonly call'd Le Puy de Domme 5
whereby ic'was found, That the M erenry

m
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in the Tube fell down lower;: about three
Inches, at the :topof the-Mountain then
atthe bottom.:: And a Learned Man a
while fince inform’d me, That a great
Virtuofo, friend to us both,. has, withnot
unlike fuccefs, tryed .the fame Experi-
ment In the lower and upper parts of a

Mountain in the: Weft of 'E:ﬁgland: Of

which,the reafon feems manifeftly enough
to be this, That upon the tops of high
Mountains, the Air which bears againft
the reftagnant Quick-filver, is lefs preffd
by the lefs ponderous incumbent Air 5 and
confequently is-not able totally to hinder

‘the defcent of {o tall and heavy a Cylin-
der of Quick-filver, asat the bottom of

tuch Mountains did but maintain an. £qui-
itbriwm with the incumbent Atmofphere.
And if it be yet further ObjeGted a-
gemit what hath been propofd touching
the compactnels and preflure of the Infe-
rior Air; That e finde this very Air to
yield readily to the motion of little Flies,
and even to that of Feathers, and fuch o-
ther lightand weak Bodiess which feems
toargue, thatthe particles of. our Air are
not {o comprefl’d as we have reprefented
them, efpecially, fince by our former
Experiment it appears, that the Air rea-
- D | dily
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Receiverinto the Pump, when ’tis plain,

thatit is not the incombent  Atmofphere,
~ but onely the fubjacent Air in the brafs

Cpylinder that has been remov’d : If this,
I{ay, beobjected, we may reply, That
when aman fqueezes a Fleece of Wool in
his hand, he may feel that the Wool in-

ceflantly bears againft his hand, as that

which hinders the hairs it confifts of, to
recover their former and more natural ex-
“tent, Soeach parcel of the Air about the
Earth,does conftantly endeavour to thruft
away all thofe contiguous Bodies, whe-
ther Aérial or more grofs, that keep
them bent, and hinder the expanfion of
1ts parts, which will dilate themfelves or

flie abroad towards that part, whetherup-
wards or downwards , where they finde -

their attempted Dilatation of themf{elves
~lefs refifted by the neihgboring Bodies.
Thus the Corpufcles of that Air we have
been ali chis while {peaking of, being un-
~ able, by reafonof theirweight, to afcend
above the Convexity of the Atmofphere,
 and by reafon.of the refiftance of the (ur.
face of the Earth and Water,to fall down
fower, ‘they are forced, by their own gra-
vity and this refiftance, 10 -gxpalzic}ﬂgnlfl

% 1TULC
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diffufe themfelves about the Terreftial

Globe; whereby it comes to pafs, that.
they muft as well prefs the contiguous
Corpufcles of ‘Air:that on either fide op-
poie their. Dilatation, -as they muft prefs
upon the {urface of the Earth, and, as it

wererecoyling thence, endeavor to thruft

away thofe upper particles of Air that
lean upon them, :
- And as for the eafie yielding of the Air
to the Bodiesthat moveinit, if we con-
fider that the Corpufcles whereof it con-
ifts, though of a {pringy nature, areyet
fo very fmall, as to make up (which tis
manifett they doe) a fluid Body, it will
not be difficule to conceive, that in the
Air, asinother Bodies that are fluid, the
hittle Bodies it confifts of areinan almoft
reftlels motion, whereby they become

(as we have more fully dilcourfed inano- /#4 Dif-
conirfe

tm‘clfing
plac’d by them, and that the fame Cor-ff:;’};?m:

nefs.

ther Treatife) very much difpofed to
yield to other Bodies, or eafie to be dif-

pulcles are likewife fo varioufly mov'd, as
they are intire Corpufcles, that if fome
ftrive to pufh a Body plac’d among them
towards the right hand (for inftance)
others, whofe motion has anoppofite de-
termination, as ftrongly chruft chefame
‘D2 Body
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Body towards the left; ‘whereby:neithier
of them proves. able: to' move it out ‘of
its place, .the preflure on all hands being
veduced as it were toan: e£quilibrism: {0
that the Corpulcles of the Air mult be as
well fometimes.confidered under the.no-

tionof little Springs, which remaining

‘bent," arein their entire bulk tranfported
from place to place; asunder the notion
of Springs difplaying themfelves, whofe
parts flie_abroad whilft as to their entire
bulk they fcarce change place: As.the
two ends of 2 Bow, fhot off, fly fromone
another, whereas the Bow it felf may be
held faft in the Archers hands and: that 1t
is the equal preffure of the Air on all fides
upon the Bodies that arein it, which cau-
fes theeafie Ceflion of its parts, may ba
argwd from hence: Thatif by the help
~ of our Engine the Air be but in great
part , though not totdly drawn away
from one fide of a Body without being

- drawn away from the other; hethatfhall
. think to move that Body too and fro, 2s

" eafily as before, will finde himfelf much
miltaken. - |
. Inverification of which we will, todi-
vert your Lordfhipalittle, mention here
a Phenomenon of our Engine, which even
S | to

, (7Y |
to divers ingenious perfons has at firfg
fight {eem’d very wonderful, -
THe thing that is wont to be admired, Zyperi-
-and which may pafs. for our fecond yent 2.
Experiment 1s this, That if, when the
Receiver is almofl empty, a By-ftander
be defired tolifcup the brafs Key(former-
ly defcribed as a ftopple inthe brafs Co-
ver) he will finde ita very difficul thing:
to do {o, if the Veflel be well exhaufted s
and even when but a moderate quantity of
Air has been drawn out, he will, when he
haslifted it up alittle, fothatit is fome-
what loofe from the fides of the lip or.
{focket, which (with the help of a little
oyl)itexactly filled before, he will (1 {ay)
findeit o difficult to be lifted up, that
hewill imagine there is {ome greac weight
faftned to the bottomof it.. Andif (as
{ometimes has been done for- merriment)
onely a Bladder be tyed toit, it is plea-
{ant to feehow--men will marvail that {o
light a Body, filled at moft but with Air,
fhould fo forcibly draw down their hand
asif it were fill'd with fome very ponder-,
ous thing : whereas the caufe of this pret-
ty Phenomenon (eems plainly enough to;
- D3 be
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