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HE Reader of the

I following Dialogue

""" may eafily conclude
from the beginning of it,

( where the occafion of: the |

Conference is fet-down ) that
A3 if



An Advertifement

1f the Author had been fo,
,mmded it mlght have long
fince come abroad. But
though, as his backwardnefs
to publifh it kept it long ly

g by, firft in His h{andsv and‘é_
then in Mine ; yet the Af
finity it has with fome of the
enfuing Trals of Mr. Boyle,
and fome other of his Papers,
‘that he deﬁgn’d ( bug.was
inderd ) to have added to
“them, engag'd me to take the
liber-



of the Publifber.

liberty of pubhfhmg it and
them all together : Which I

had fooner done than now I
do, "if, by fome Accidents,
they had not been kept from
appea.rmg for many wecks af-
ter they were quite printed

off.
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"PRIVATIVE NATURE"

C OQ FL f 0_

A Sceptical Dialogue
_ Between -
" Carweades, Themiftins, Elentheriss;
T Philoponss,

: S E c T., ’ I-‘

Ay one be allowed to ask Carnes
SR adess what Book it is he is read-
71 [0 ing with {o muchattention?

P Carn. The Queftion, Eleatbe-

: BLLRAGD 1y, is very alfowable, and a5
€afily anfiver’d, by faying, that whit I was reading,
isour Friend Mr. Boyle's newly publithed Hiffory
of Cold,

B TTe



2, Of the Pofitive, or
Themiffing. Your readinefs, Carneades, to_an-
fwer, encourages me alfo to ask you a Queftion ;
which fhall not be, 'as . robably yon exped it.
(hould, How yon like thisnew Piece? for I know
you would be too kind tethe‘Author, mot to tell me
that he has dete&ted fome ©ld Ergors , and made
difcovery -of fome NE® Truths 3 bt my Quettion
fhall be about what is'my Wonder, as well as that
ofdivers others, who thinkit {trange that a Writer
that has deliver'd fo many Effegts and other Pje-
nomenaof Cold; (hould omit 1o te]] us fo mnchas
whether he afferts it tobe 2 Pofitive Quality, or 2
bare Privation of Heat'; as, fince Cardan (inhis
Treatifs De Subtilicazy ) fome other Learned Map,
and'efpecially Carréfiis, hath maintain’d.
- Carneades. Yoou will not wonder, if a Perfon that
You look upon, and I confefs not injurioufly, as
a Friend to Mr, Boyley tell you, that this Author,
by the many Hiftories he has prefented us, and by
his not feeming to dare to determine the Contro-
verfie .you have mention’d, » thews, .that he was
moﬁ“%lli‘ci’t’dus“to leffen his ignorance, than to -
pretend to knowledge : And npon the obfervation
I have made of his humour ingeneral, I prefume
one principal reafon of his Glence may be, chat -he
- hasnot yet compleated the trials he  had defign'd
about Cold 3 and thinks, thae in Abftrufe Subjects,
fuch.as thisis, >cis not fo' convenient to deliver a
pofitive opinion of the Nature of it at the Begin-

8, asto referve itfor the latter End, after thef
Hiftory of the Phanomena ; when the nature 0
N3 inquird into may, asit were, fpontane-

the thi
Refult from the Confiderations fuggefted by

oufly A
th: precedent matters of Fa&t furvey’d togethe;.
Elew



Priyatiye Natureof Cold, - "3
" Eleathering. If fuch a warinefs were jndeed the
motive of your' friends filence, I fhall cafily. ex+
cule it; and perhaps think too , that the [ike
Would not mis-become Naturalifts on many. o~
‘hfr occafions. And yetI do not diflike Themiffé-
#s's queftion; for *us one thing to venture upe
on declaring the adzquate Nature of Cold, -and
another to determine, Whether it be a Pofi-
tive, or a Privative Quality? The latter. aty
tempt importing*a much lefs venture than the foi-
mer, & L
Carneades. 1 will not pretend to know the ves
ry Reafons that induc’d the Authordfilently to pafs
by this Controverfie; but having been once pre~
fent, when he had oceafion to difcourfe of it, I
then conjectur’d, thac among his Experiments of
Cold, thatare not yet publifh’d, there may be fome
uncommon ones, that may have fuggefted to him
{cruples, which oblig’d him to forbear declaring
himeelf, till he had cleard them, which thofe that
ate unacquainted with fach Tryals, may prebably
have never thought of,
. Themiftina. 1f what you call a Controverfie,
were indeed worthy of that name, I (hould not un~
willingly allow of ‘your Friends filence 5 but: the
Opinion broach'd by Cardan, and adopted by Mr.
Des Cartes andothers, {eens to me fo devoid, not
only of reafon, bat of all appearance of it, that
mie thinks one that has deliver’d fuch confiderable
Effe&s of Cald, asMr. Boyle has dope, may well
afcribe to their canfe, at lealt, a Pojirive Nawre 5
and,withour-at all being guilty’of ‘baldnefs , reject
an Opinion, that iszhot only barely an Errour, buc an
Extravagance; and pe:haps 2 plan Abfurdity. -~
. B2 Garm



4 “Of the Pofitive, or
: Carneades. Poffibly the Gentlemanwe are fpeak-
1ng of, may be wary and fceptical enough to reckon
aMong difficalt things, not onely the declaring. the
adzquate Nature of Cold, and the manner of its
Operations 3 but the demonftrating whether it be
a Pofiive Quality or not. And though I will not
take upon me toknow his thonghts about that fub-
Ject, which, perhaps; are grounded upon fome
of his peculiar Experiments and Notions 5 yet, for
ifcourfe fake, Tamd content to débate with Themi-
fins, Whether or no the Opinion he fo feverely
cenftiresy be not only erroneous, as, for onght ap- -
pears, My, Bay/e himfelf may be found to have
thought it 5 butalfo, as Themiftins wonld have it,
abﬁ]rdo o -
. Themiftius, T readily accept of your offer ; for
it cannot be anunpleatant entertainment to obferve
the arts whereby one thatT know will rot {peak 1m-
pertinently, will endeavour to make Reafon elude
the clearelt Teftimonies of Senfe. And though I-
might prefs you with the concurrent authority of

Ariftotle, and all the Philofophers that have livid
between his time, and thofe of that extravagant
Fellow Cardan :

3 yet1(hall rather employ, tocon-
vince you, the authority and reafons of a grand
Leader among your New Philofophers, who being
a gre't broacher of Paradoxes, and having upon
that fcore written Books eXprefly againft Ariffotle,

Was not like to have fided with him, unlefs the
Evidenceof T

ruth- had, as it were, neceffitated him
wdofo. . . ¢

- Carneades. I«pm{"u{ne, ymi mean the Learn’d aqd
Subtle Gaffendus whom ¥ am..glad you have pitch’d
upon for your Caufes Champion, fot. only becaufe

mn



Privative Natureof Cold. 5
in defending the common opinion, he waves, the
common practice of troubling his Readers with-2
. multitnde of Authorities, which to me, in fucha
cafe as this, would fignific very little, and betakes,
him(elf to arguments ; but becaufe, being fo mo-
demn and judicions a Writer, we may well fuppofe
him to have fumm’d up and improv’d what can be
faid in behalf of the caufe he maintains, Upon.
which account, I fhall be excus’d from anfwering
impertinent Obje&ions againft the Opinion T de-
fend, and from the trouble of rangingabout amang
other Authors- for more weighty Arguments chan
thofe, which che difproving of-his will thew to.be
unfatisfadtory.. - . 5 .
 Thesiffinse 1 am glad you nam’d the Author I
meant, Carneadess for I appreliended you had not
met with what he fayes upon this fubje& :- becaufe
1 could fcarce imagine , that an intelligent perfon,
after having read his arguments, will doubt of a
Truth he hath fo clearly evincd by them. Bat fince
1 perceive you have feen what he has: written, I
fhall, without farther preamble, propofe his Reas
fons to you, though not in the very.fame order
wherein he has couch’d them.  ~ -+ o

Eleutherins. Butbefore youbegin chem, give me
Jeave to ask Carneades a fhort quetlion, whofe an=
fwer will, I fuppofe, conduce, if not be neceflarys
to the clearing of the fate of the. Controvexfie be-
twixt you, For tis one thing to deny befief to the
receiv'd Qpinion, that Cold is 2 Pofiuye Qualitys
and another thing to affert, chat tis but a Privacion
of Heaty fince, if Carneades dpts undertake the
Jateer of thefe two, he muft bring pofiive Argu”
ments to prove Cold to be but a negative thing

- 5 B 3 ~ Where-



6 Of the Pofstive, or
Wheteis, if he content himfelf to play 2 doubting
pafty it may fuffice him, being in effeét but a De~
fendant, to fhew -that the proofs brought to con= -
ctude Cold to be 2 Pofitive Quality; are not Co-
ofht, ' ) ' . ’
TiCarneades. 1 acknowledge your Qieftion, E/es
theting, to be pertinent,and not unfeafonable, And
T prefume, you will not be farpriz’d, that a Perfon
aceus’d of Scepticifm anfwers it by declaring, that
be undettakes not to demondtrate, that Cold muft be
4 Pruvative or Negative Quality, and thinks it fuffi- |
tient for his furn, to fhew that the Arguments
brought to evince 1t to be a Pofitive one, are not
concluding.  And, fince you have alseady divetted
T bemsifting from beginning fo foon as -he 1ntended,
“wwill norbe amifs, that I continue that fulpesfion
a licle {onger, to prevent, what I know we both
hate, eibal Contpaverfies; which yer may very
eafily fpring from undetermin’d acceptions of
Words as ambiguons as I have obferv’d Heat
€ of which I'now make Cold but a Privation) to

be. :

-~ We may therefore confider, that the word Heaty
being made ufeof to fignifie, as well the operations
of that quality upon other Bodies (as when the
Heat of the Fire makes Water boyl, or that of the
Sua meles Wiix; and hardens Clay ) as its opera-
tions upon the Senfe of man, (as when 2 moderate
degree of Heat is faid to caufe pleafure, and an
exceflive one to produce painj ) this Term, 1 fayy
as Mr. Boy/e alfo has fomewhete vioted, may be em-
ploy'd fomerimes in a more abfoluté and indefinite
fenfe, and fometimes in a more confin’d and re-
fpettive fenfe ; In the latter of which, ’tis cﬁima(—i
' - te



Privative Nature.of Cold. 7
ted by its Relation to the Organs of Feeling of
thofe men that judge ofit. Hpon which'account,
men are wont to efteem no body Hot, but fuch-an
one, the agitation of whofe fmall parts is brisk e-
nough t6 increafe or furpafs that of the patticles of
the Organ that tonches it: For if that motion be
more Languid in the Objeét than in ‘the“Sentient,
the Body 15 reputed Cold 5 as may appear by this,
fbgt if the fame Perfon put one of his hands when

tis hot, and the other when tis colds intoluke-warm
Water, that Liquor wall feel cald to the warm hand,

and warm tothe colde -~ - - - IR
Elentherius. 'So thataccording to this Dotrine,
methiriks, one mav, for brevities fake, convénient~
Iy enough apply to your two-fold Notien © Hear,
tho'e expreffions which fome School-men”‘employ
about certain Qualities, of any of which they ‘fay,
that it mtay be either maretially or formally confi-
der'd. And by Analagy to their Doctrine, fince.
Heas i a Tatile Quality, and as fuch, imports
primarily a relation to the Organ of Touching, that
relation, with what depends upon ir, may pafs for
that which is the Formale -iv the Quahity -called
Heat 5 and its Effeéts and Operations upon other
Bodies may fupply us with a Notion of Heat, ma-

terially taken, A
" Carneades. 1 do not alwayes quarrel, Elenthe-
ring, With Terms borrowd from the Schoals, if they
be as much more fhort and expreffive than others,
as they are more unufual, or even barbarous, But
there is another Diftinction of Heat, partly ground-
ed upon thar already propos’d, which, becaufe it
may be of ufe in our future Difconrfe, will pot be
upfit to be here incimated.” For we may confider,
Ba thac
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that though, for the moft part, a hot Body is taken
in-the valgar fenfe for thar wherein the degree of
Heat is fenfible to our Organs of Feeling 3 yet
2 loofer fenfe, and which, for DiftinGions fake,
we may call Philofophical , becaufe concluded by
Reafon, though not perceivid by fenfe, a Body may
be conceivid not to be deflityte of Heat, even
when the degree of that Quality is not great enough
to be telt by the Touch s provided it can produce
in fome, degree thofe other Operations, which,
when more intenfe, are acknowledged to proceed
from manifet Heat. For elucidacion of which, we
may alledge, That in very frofty,and yet clear,Wea-
ther, the Sun may be judg’d to warm the Air, when
it melts Spow, and thaws Ice; though; perhaps,
many men, efpecially of tender Confiitutions, feel
10 their Fingers and Toes much ftiffnefs and more
pain, upon the acconnt of Cold, To this I may
add the common Obfervation, if you grant the truch
of ity that Snow meklts. mach fooner upon Land
newly turn’d up by the Plow, than, caterss paribus,
n the peighbouring ground 3 which argues 2
warmth in that newly expos’d earth ; thongh ac-
cording to the Touch it would queftionlefs appeas
Cold, But we may be furnifh’d with a clearer angd
more pregnant Inftance, by but recalling to mind
what was juk now mention’d of the warmth of te-
pid water, which was not to he felt by a hat
hand, but produc’d there a contrary fenfation of
Cold. " Which Inftance I therefore feruple not to
repeat, becaufe it affords an Experiment in fa-
Your Ogth“ premis'd Diftinétion, which, I think,
may alfo have this groand jn Reafon, that a gonfi-
dersble Heat s often requifite to be feafible to g

hands,



Priyative Natureof Cold, 9

hands, ¢ic. which are continually irrigated with
the Circulating Blood- that comes very warm out
of the | Heart, and enliven’d by Animal Spirits,
pentifally fupply’d from.che Brain. -

€ Elentherius think fit to accommodate this Di~
ftin&ion in the Vulgar and in the Philofophical
fenfe to. his Hear,: formally.and materially taken,
Y leave him to his liberty. And T (hall alfo leave
it-t0 you both, Gentlemen , to accommodate to
Cold, mutars: murandis;, as they fpeak , what bas
‘been faid about the diftinétions of Heat 5 becaufe,
X fear, Themiftiss thinks himfelf to have been too
long detain’d already fom propofing his Arguments,
which he may now begin to doaffoon ashe pleafes.

SECT. IL
Tbem.I Will then,with-yonr permiffion,begin with
X that Argament ‘of Gaffendus, which T am
able to give you in his own words 3 becaufe upon
the occafion of Mr. Boy/e's books 1 made a Tran-
feript of what he fayes to evince the Pofirive Na-
ture of Cold ; f'and having the Tranfcript yet abont
me, ‘s eaiie for me to tell you, . .
tba,t tis this ¢ i funmt frigorizl ,,r:‘ }”d- Gafjend Ply-
L e icam, Sect.1.Lb.
feflus quales habere privatio, que "6.cap.6.
allionis eff incapaxy non potefts
This Argument, though he begins not with it,
T choofe to make the firt, becanfe I think itof fucb
weight, thar, thonghit were the only one he could
alledge, it would ferve his tum and mine, fince "0s

drawn from the Effects of Cold, which, thongh he
- meu=



10 Of the Pofitive, or
mentions them but in few and general words, e¥"
perience thews to be both fo manifold and 10

- confiderable, that if Carprades imploy an hund'iﬁi
times as much time to anfver the Argument they
afford, as I have done torecite it, he will, X thinks
do no more than would

be neceflary, and perhaps
not enough to be fufficient, For, oy affects the

Organs of Feeling, and fometimes canfes great
painin them, condenfes Ait and Water, and breaks
Bortles that are too well ftopt, congregates both
“Homogeneous and Heterogeneons things, increafes
Hanger, checks fermentation in Liquors, produ-
ces Heat by Anriperiftags, in deep Cellars, Minesy
Ce and yet. freezes Men and Beafts to. Death,
difmantles whole Woods and Forrefts of theit
Leaves, and does (I know-not how many ) othet
Feats 5 among which, it is not the leat admirable,
though one of the moft common, that it turns the
fluid and yielding Waters of Rivers and Lakes, and
fometimes of pare of the Sea it felf, not top fat
from the thoar, into firm and {olid Ice, which i
often in Northern Climates frong eriough, not

only to be travell'd upon by Merchants with theit
Carriages, but to be f

oughtupon by whole Armies
with their trains of Artllery, - From which, and
other Inftances, itis manifeft, that Effecs fo.pu-
merous .and great, ‘cannot proceed from a mee
privation, or any negative thing, but require 4
confiderable, and therefore fure a Pofitive, Quality
‘toproduce them, '
Carneades. This
confefs, 2 confidera
than any of the geft,
gether : Bue

Obje&ion, Themiftins, 15, 1
ble: one, and of more weight
if noc than all of them pur to-
»as I think it very worthy to be an-

‘ fwerd,



Privative Natureof Cold, 1t
fwer’d, fo I think it very poffible o be well ank
fwer'd ; ‘and 1o give you my reafons formy {o think-
ing, 1 thall ditin&ly confider in the Argument
the:two partientars which'it feens to confift of, " -

~And firft we are told, that if Cold be buta Pri-
vatiori, it cannot be the objectof {enfe. To cleat
this diffieuley, which, T know,you will think it very
hard, 3f at all poflibleto do, I muft beg your leave
to obferve fomething -about ‘Senfation in general 5
not as defigning an-entire and folemn Difconrfe of
that Subje@, but becanfe the particular remark™X
am about to make, is neceffary to the Solution of
our prefent Diffiaulty. I obferve then, that That,
which, atleaft in fuch cafes as we are fpeaking of,
produces in the find thofe perceptions, which wé
call Senfations -of outward Objécts, is the Local
Moetion, cans’d by means of their Action apor ‘the
Outward Organs in fome intetnal piit of the Braim,
- towhich the Nerves belonging to thofe Organs-cor=
refpond 3 and the diverfity of Sanfations may be re-
ferr'd to the differing modifications of thofe inter-
nal motions of tha Brain, either according to theif
greater or Jefler Celerity, or other Circami{tances,as
ot Friend M, Boyle has fomewhere exemplify’d in
. the vadéty -of Sonnds; whereof fome are grave,
fome fharp, {ome harmonious and pleafant , fomé
jarting and offenfive; -and yet all this ftrange varie-
ty proceeds from the variations of thofe firokes or
impulfes, which the Air, put into motion by {ono-
rous Bodies, gives to the ear. : _
To this it will be confonant, that as the Air, or
rather the mind by the intervention of the Air, is
differingly affe@ed by a very grave found, and a very

acute one 3 thongh the former proceed from the
> U want



12 Of the Pofitive, or

want of that Celerity of motion in the undufating
Air, which is to be found in the latter 3 which {low”
nefs or imminution of motion, does,’as fuch, parti
cipate of, or approach td, the nature of Reft ; 0
in the fenfory of Feeling, there may, upon the
Conta& of a Cold Body , be produc’d a very difr
fering perception from that which is cang’d by the.
contatt of a Hot Body ; and this, thongh the thing -
perceiv’d, and by us call'd Coldmels, confifts but
Ina lefler agitation of the parts of the cold Bodys
than of thofe ofthe hot Body, in refpec of our hands
or other Organs of Feeling, :
~ And this leads me, for the farther clearing of
this matter, to reprefent to you, that fince ’tis
manifeft, that Bodies in motion are wont to com*
municate of their motion to thofe more flow Bor
dies they happen to a& upon, and to lofe of theif
own motion by this communicating of it ; Sinc¢
this, I fay, is o, if, for Inftance, a man take 2 piece

of Ice in his hand, the agitation of the particles

of the Senfory will, in good part, be communicate
to the Corpufcles of the Ice, which, upon that a¢”
count, Will quickly begin to thaw 5 and the conti”
guous parts of the Hand lofing of the motion they
thus part with tothe Ice, there needs nothing elf¢;
to leflen the agitation they had before. And ther€
~ needs no more than this {lackning or Decrement of
Agitation, to occafion in the mind fuch 2 new and
differing perception, as men have tacitly agreed t0
refer to Coldnefs. :
. Elewtherins. It feems by this Difcourle, Carne
ades, that you think, that Senfation is properly an
ultimately made in, or by, the Mind, o difcerning
Faculty s which frgm the differing motjans of the
mngers
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ln§¢§nal parts of the Brain is excited and deter~
min'd to differing perceptions ; to fome of which
Men ha_ve given the namey of Heat, Cold, or other.
Qualities,” So that, according to you, if a confi-
dcf?bie Change or Variation be made in the moft
ordinary, orin the former motion or modification
of motion of the parts of a Senfory, and confequent=
Iy of the parts that anfwer them 1n the Brain, new'
Senfations will be produc’d, whatever the caule
of this Alteration be, whether Privative or Pofi-
tive, _ '

Carneades, You do not mif-apprehend my

“ thoughts, Elsutherius, and what you fay gives me
arife to Mufkrate this matter yet a litde farther
by obferving, that the Senforics may be fo accu-
fom’d to be affe@ed afrer a certain_manner by
thofe external Objes, whofe Operation on them
is very familiar, or perhaps almoft conftant, that
the Privation, or the bare Imminution of the wont=
ed operation leaves the pares of the Senfory, for
wane of it, in a different -difpofition from what
they formerly were in 3 which change in the {enfo-
ry, if it be not too fmall, willbe attended by a per-
ception of itin the mind. To declare and confirm
this by 2n example, we may confider, that though
Darknefs be confeffedly a Privation of Light, and
the Degrees of it, gradual Imminucions of Lights
yet the Eye, that 15, the Perceptive Facaley by
the Intervention of the Eye may well enough be
f2id to perceive both Light and Darknefs, that is,
both a Pofitive thing, and the Privation of it, And
*tis obvious, that the motion of a thadow, which is
a graduat Privation ot Light, is plainly, and with-
out difficulty, difcoverable by the Eye of Whigh
the
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the reafon may be eafily deduc’d from what I havé
been lately faying. And to thew you that there
15 on. thefe - occafions fuch a change made in th?
Organs of Seeing, as is vifible even to By-Randers
I {ball need but to appeal to the Experiment .9

making in the day time a Boy or Giy] Jook towatd$.
an enbighteh’d Window

> and-then towards an -ob”
feure part of the Room s for.when the latter cgmes

o be done, you will plainly perceive, that fop yant
of fuch adegree of Light as was-wont to come in 2
the Pupill, and firaiten a little that perforation ¢
theUvea; that roynd Circular Hole, or, as "yo!
know they cafl i, -Apple of the Eye, will grow very
maniteftly larger than 1t was before and than-it will

;‘ppgar 2gain, if the Eye be expos'd 1o a lefs {haded
‘lg fo ’ :

- This oblervation may be feconded, by what hap-
PEDS 10 a-map, when coming out of the Syn-. (hines
where the Sun-beams much contra® his Pupill - t0

ut out an exceflive Light that would be offenfive
to'the Organ, he comes prefently into adark yoom,
where he muft continne fome time before he can
fee others as well as he is {een by them, whofe Pu-
pills have had time to be fo inlarged, as in that
darker place toletin light enough to make Objeéts
vilible to their Eyes, which are not {o to his, whofe
Pupills are yet contraged by the Light they were
but juft before expofed to, * To this I mighe add
divers other Phanomena, explicable apon the famé
grounds; bygr I fhall Tacher chufe to relate to you
ah uncommoy Accident, which happening to eyes
fomewhat unufually difpofed, do’s more remarka®
bly difcover, whar alteration Datknefs, or a priva
tion of Light, may have npon-thofe Organs, 1 knoW

3
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a very Learned man, who is no lefs fiudions of Ma~.
themiticks, and other real parts of Knowledge,
than skill’d in thofe which are taught of the Schools ;-
This Virtuofos who feem’d to me to have fomething
peculiar in”his eyes, confe(s’d and complain'd to
me, thatif he come, though but out of 2 moderate
light of the openair, into a room that is, any thing
dark,. he does not only feel fuch an alteration as
other men are wont to do on the like occafion  but
13 {o powerfully affeGted by it, that he thinks, he
feesflahes of fire before tus Eyes, and feels atrou=
blefome difcompofure in thofe parts, that fometinies
l;ﬂs an hoiir or two together, if he {o long continue.
there. . : :
Elentheriuse 1 know not, -Carneades, whether
after this, yon will think it any great confirmati-
tion of your Opinion,- that Arifforle has fomewhere.
this faying, that, Oculns cognofcit Lucem & Tent
bras. o i
Carngades, 1thank you, Elentherius, for fo perti
nent an Allegation , though not for my own fake,
yer for theirs, that will more eafily receivea Truth
_upon the Teftimony of Anﬂ'ot/e, than that Of Na-
tare, Andnow, 1 hope, that Themiftins will con-
fent, that difmiffing the Argament hitherco examin’d,
we proceed to the next. -

SECT. IIL

Them:(Nnce you- will have it fo, I fhall com=
" ply at prefent, and the rather, becaufe

not only I forefee there will be occafion to (pei)’z_
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of it again, but becaufe yon Experimental Philofo-
phers, that are wont fo much to cry up the Infot~
mations you . think you feceive from: Senfe, fome=’
times in’ fpite of contrary dictates of Reafon, willy
I hope, be prevailed with by the Argument I am
about to propofe, which is fo manifeﬁly;groundt?d.
upon Senfe, that without denying that we.do feel
what we feel, we cannot deny Cold to be a Pofi-
tive Quality, - For thus Giaffendus mopt convin<
cingly argues; Cim per byemens immifs
in labentis flumings aquam
sar mow porefd dici mera p
effe appartt fentiri aquam frigidam, ¢ Jentini non
calidams Et fac eandem a94am. gelari s [ensietnr
kasd dubic frigidior, an dices bor of, wihil alind
quam winss calidam [eatiri? Atgai calidi jam
antea non eraty quumods ergo potuir: minsss calida-ef
fiei? S T
Carnead. T will not fay, T/z?mi[fim, hig Argu*
ment s not fpecious, but you, perhaps; ora¢ Jeaft -
Elentherins, will notaffim it to be more than {pe~
cious, 'if yon pleafe to confider with me two or
three things that T have to fuggeft about jr, ~ - -
And firlly to fhew, Themiftins, that, whatever:
he was juft now intimating, Experimental Philo-
fophers do not prefer the immediate Imprefiions
Mmade on the Senfe

S to the diftates of Reafon,
though they think the Teftimony of the Senfes s

however fometimes fallacious, much more inform=
08 than the Dickaces of 4yiffar/e, Which are often-

stimes (and that groundlefly ) repugnant to them 3
1 will reprefep

), SEt to you, that the Organs of Senfey
_confider’d Precifely as fuch, do onely receive Im-
breflions from outwargd Objects, buc not perceive

what

imns mannm
guod frigus in eq fenti=
rveatio, alindgue’ prorfis;
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what is the caufe and manner of thefe Impreffions,
the Perception” propetly fo called of Canfes be~
longing to a fiperior Faculty, whofe property it is
to Judge whence the alierations made in the Seni-
{ories do proceed, ‘as may eafily be proved, if- I
bad nume and need to do fo; by many Inftances,’
wherein the Senfes do, ro 1peak i the ufval phrafe; |
mif-inform, and, as far as in them lies, delude us,”
and therefore muft be redified by Reafon. 'As’
when the Eye reprefents a ftzaight “Stick, that has
part of it under water,as 1f it were crooked;and two
Fingers faid crofs over one another, reprefent s
a fingle Bullet or a Batton roll’d between them, “as*
if there were a-couple: So that ’tis very poffible:
( for I forbear faying *tis true, having not yet pro-
vedit, ) that though the Senfory be very manifefily"
and vehemently affeéted upon the contad ofﬂcold
Water, or other cold Bodies, yetthe canfe of that
imprefion or affeétion is, and may be judged and
determin’d by Reafon to be, other, than that which
the Senfe may to an inconfiderate perfon fuggeft.
As when a Child, or one thac rever heard of th_c,
thing before, firft fees a Stick, whercof one pat is
in the Air, and the. other under Water , he will
prefently , but’ erroneoufly, conclude that Phe-
womenan to be caufed by the Stick’s being crooke

broken. ' . .
o Ngft-we may confider, that Scofations may 1n
divers cafes be made, as well from alterations that
may happen in the internal parts of the.Bod)'a as
from thofe that are manifeftly produced in the ex-
ternal Organ, by external Objeéts and Agentss
as may appear by Hunger, Thirft, the Tiullation

f fom dy. barely upon Venereal
of fome par#s of the Bo g\, y up by
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thoughts, and ( whichbelongs dire
fent Argument ) the great Coldne
known Hygerical Wo
Heads and Backs,
degree of Cold, which w
the firfk invafion of th

&y to our pre-

. € Fits of Agues, efpecially
Quartans ; which troublefome fymptomes, that

fometimes laft for fevera] hours, are therefore com-
monly called the Cold Firs,
- And now it would be feafo
" upon you to remember
now faid ) thac which at
ference I'took notice to
general 5 if did not pr
yet frefh enoughin you

nable for me to ‘call
(and add to what 1 have

you of about Senfatiop in

f memory, to allow me to

proceed directly to anfwer the O JeCtion, which:
€2 School-man, yet like &

I (hall do, though not 1,k

Nataralift, by giving an account of the propofed
Phanomenon, Withour having recourfe to that Hypo~:
thefis Whichtis urged to evince, ‘

I obferve then, that thongh in
fence abovc-memion’d, Wat
jection fuppofes th

1 regard 1ts parts 3

the refpedtive
er, wherein the Ob-
¢ hand to be plunged, be colds

re lefs agitated, thap the Spirits
and Bloud barbour’d in the Hang ; yet in a Philo”
fophical fence, it is noy quite deftitute of Heab
finge tis yet Water, not Yce, and wonld not be &
Liquor, but by reafon of thay various agitation 0
s minute parts, wherejn fluidity, a Quality effen-
tal to Liquors, confifts, Upon the fcore of this
refpective Coldnefs of the Water, the Hand is

refrigerated § for the Spirits and Juyces of that
Organ meer

lefs agitated than they are,” communicate to them

fom¢

s that we have:
men complain of in theit
and the great and troublefome

¢ every day obferve upont

the beginning of our con-.

clume that thofe,thingg are:

ng in the Water with Darricles much:
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fome part of theirown Agitation, and thereby lofe
ir themfelves, upon which Decrement of wonted
Agitation, facha change is made in the Senfory,
and, ( though not fo manifeftly ) in fome othey
parts of the Body, as is perdeived by the Animad-
verfive Faculty under the Notion of Coldnefs s
Senfation, ( whatever obfcare Definitions are wont .
tobe givenof it ) being indeed an Internal Per-
ception of the changes that happen_ in the Senfo-
ries, o : = '
_And if now, as the Obje&ion fuppofes, the
Water wherein “the hand is plunged . comesto be
more refrigerated than before, the Spirits, Blood,
and other parts of the hand, finding the Aqueons
Corpuicles more flowly moved than formetly,
muft, according to the Laws of Metion, (according
to which a Body that meets another much miore
(lowly moved than it felf, communicates to it more
of its motion than if “twere lefs flowly moved, )
transfer to them a greater meafure of their own
totion, and confequently themfelves come to be
deprived of it : And upon this increale of the
flownefs of motion in the parts of the hand, there
follows a new and proportionable perception of the
Micd, and fo, a2 more vehement fenfation of Cold.
But though it be not o be admired, that the bare
flownzfs of motion in the Obje& fhould be difcérn-
able by Senfe, albeit it feems to_participate of Ref,
which wich you paffes for a Puivation, fince the
Ear perceives when a Voice gtows faint, and when
a (harp Sound degenerates into a flat one 5 and we
"can perceive by the'hand ( abftracting from Heat
and Cold) the celerity or {lownefs of Bodies that

in thejr paffage fteike upom it , as for inflance; 0
palids %2 -2 Winds,
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Winds or fireams 3 yet thisis not the only thing
think fit ¢o be taken -notice of on this Occafion:
Toi, Tconfider facther, that befides the moft con-
fiftent and frable parts of the Hand , there are from
- the Heart and the Brain frefh blood and fpirits con-
tinnally tranfmitted to the Hand 3 and the former
of thefe, tie Blood, is, according to the Laws of
its Circalation, and after it has_receivéda great
change in rhe much refrigerated Hand s carried
backhiough otlier parts (0 the Heart; whence it
is i the f2me Circnlation diftributed to-the whole
Body. To which may be added, that when the
great. refrigeration of the Hand happens, external
Agents iray contribute to the Effe&s of it
fhall by and by have occafion to thew, ,

If then you pleafe to remember, that upon the
tarning ones eye to the dark part of a room lefs
inlighter’d than the Window, though Darknefs be
buta Privation, and though the Obfcurity of that
part'bz not abfolute, but confift only in 2 lefs de-
greé of Light yet the action of the Spirits and
ather parts of the Body is fo changed upon occafion
of the Light’s aéting more faintly than was ufual up-
on the Organ, that the Pupilt is immedjately and
manifeftly dilated, and in fome cafes, as in that
which T mention®d to yon of a Learned Man, much
configerabler Effets enfue you will not wonder,
that, where not only the Spiits, but the Blood,
( whence thofe Spirits are generated ) that circu-
lates through the whole Body, and upon whofe
Difpofi

tion all the other parts {o muchdepend, is
very much difaffeGied, there hould be felt a great
alteration in the Hand , which is the moft immedi-
ately expos'd to the a&ion of the cold Water.

And

, asl
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Am'i for the Reafons newly given, it ought‘-"td'bc' :
as lictle frange, that in other parts of the"Body,
the diforder’d and not circulacing Blood fhould
hav,e its wonted aion on them confiderably al-
ter'd; fince the more ftable parts, and ~fpecially
thofe external ones that are moft expos’d to the
Cold, have their pores ftraiten’d, and confequent-
-1y their Textwre fomewhat alter’d; on the fame
occafion on which the wonted agitation of the Spi-
rits with the Parcicles that compole the Blood, is
notably leffen’d.  And that fuch Caufes may pro-
dnce grear Effes in a Humane Body, you will be
more prone to admit, if yon configer the difor~
ders that happen in the cold fic of an Ague, and
ofteatimes upon the fhatting up of thofe excremen-
titious fteams that are wont to be difcharged by in-
fenfible Tranfpiration; to whofe being ftop'd in
the Body by the confiriction of the Pores, which
chiefly happens throngh Cold, fome Leaned Phy-
ficians, efpecially the famous Seanersss, impute
the caufe of moft Feavers, as indeed Experience
it felf does but too frequently fhew it tobe guilty
of many, : .
© Philoponns. -1 confefs, Carneadesy you have faid
fome things that I thought not on befores but yet
Gaffendns’s Argament feems to be fuch, that I fear
*twal] be hard to hinder many from faying, That if .
Cold be but a Privation of Heat, ’tis a Privation-of
a ftrange nature : For, it may be introduc’d into
Bodies that were not Hot before , nay, in fome ca-
fes, into fiich as are naturally Cold, and.allo by con-
fequence muft have been _&n into a preternatiral
fare tobe at any time Hote - o
Carneadess This Objection, Pbilo[»anrlsa‘be“‘g"g
\ €3 ‘

eficih
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effet fo moch the fame with chat of Gaffendus, that
ic differs from icbut in the drefs yon give ir, *ewill
{carce require a pecubiar and difkinét anfwer; and
therefore, as foon as I have reminded you of the
Diftir&iors that we have formerly made of the:
Valgar-and Philofophical fence of the word COLDs
1 thall need to altey bur a litte what 1 faid befores
by telling you, that fince Floidity confifts in the.
varions agitation of the infenfible Corpufcles of 2
Liguor, and that Heat confifls in a ;umuliuar y but
a more vehement agitation of the infenfible” parts
of a Body, aud fo, that Hot Water fcarce d:ffers
athenvife than gradually, from that whichis cold to
Senfes 1f Cold be taken in the larger and Phijofo-
phical fence, it may wellbe faid, that as long as
Water retains the form of Water, and fo continues

to be a flud Body, theugh it may be very cold to
the Touch, yet it is noc aboolutely or perfeétly
cold, and therefore is capable of a farther degree:
of coldnefs, which it receives when brought to Con-
gelation : for till then it was not deflitute of chofe
agile Corpufcles, that were requifite to keep it
fluid s and till then, Guaffindus himfelf moft acknow-
ledee, thotitwas not ablolutely or perfeétly cold;
becauie He, as you may remember, did in his fot-
mer (bue laely mention’d ) Argument afcribe the-

Glaciarion of Water to the invation of thole that he'
calls Corpafcles of Cold.

. Elenlering, Give me leave to add, Carneadess
13t us not every Glaciation it (elf that brings Li-
ga0ts to be perfeltly Cold in the Philofophical fence.
of that exprefiag | an® quite expells or fubdues
all the agiie Particles that were in the Water bes
fore "twas tun’d into Ice, For, I think, that to

effect
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effe this change, ’iis fufficient, thar fo many of
thefe reftlefs Particles be defiroyed or difabled,
that there remains not enough of themro keep the
Water in a flate of Flnidity, fothac the’ furplufage
may yer continue in the frozen Liquor, and whilft
they are there, perform feveral things, as the ma~
ku? it evaporable in the Air, and even odovous,
and by sheir recefs or deftrution the Ice may grow
yetmore cold.  And 4 this Notion fuits very well
with the differing degrees of hardnefs , that we find
in differing portions of Ice, fometimes npon the
account of the matter, (as frozen Wateris harder
than frozen Oyl,) and fometimes upon that of the
different degrees of Cold in the fame Water of
other matter, (as our Friend fomewhere obfervest)
fo it maybe highly confirmed by an Experiment I
faw him make, bur that is not yer publifthed. .

The fummof the Experimentwas this 3 Thathe
~ firfk pu an Heimetically feal’d Themmofcope into a
Glafs broader at the top than at the bottom, and
greas’d che infide with Tallow, that Ice might not
ftrongly ftick to it. In this Glafs was put Water,
more than enough to cover the ball of the Inftru-
ment 5 and that Water being warily frozen, notice
was taken, whereabouts the tinéed Spirit of Wine
refted in the Stemm ; after which, the Inftrument
and the Ice being removed into the open Air, upon
an exceeding frofty morning, the Ice was taken off
from the ball, and prefently after, the tinéted Li-
quor, as the maker of the tryal expected , fubfided
a presty way (the length of the Tnftrument confi~
dered ) beiow the former mark 5 which argued chat
he rightly gnefs’d, that fiich a degree of Cold 25 18

{ufficient to trn Water inco Ice, may not produce
Ca a Bo-
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‘a BOdY peffCé}lyqold : thiS;Ibce‘_it_[glf keepinglhe
inclos’d ball,

clos’d bally in a fence, warm; by fencing off - the
Air, which, at that time, (even inour temperaté
Clime ) by the Effe& appeayd to.be colder chan
the very Ice. .. And, me thinks, it ‘may firengthed
Carneades’s Difcourfe, to reprefent, -that there 15
no fufficient canfe, why many things that arevegr
kon'd among Privations ot Negations:by the Perir
pateticks themfelves, as well. as Cold is by Carne-
ades, May nat admit of degreess as may be exem-
plified by Deafnefs, Ignorance, and divers: other
things. And 1o bring a cafe, not-very unlike that
under confideration, we may take notice of a total
Eclipic of the Maon, which you know alwayes hap-
pens whea fhe isat the full. - For Darknefs in the
Air being acknowledged to be a Privation or Negas
tion of Light, when the Earth interpofed betwegn
the Moon and the Sun has Eclipfed her, forin-
ftance, nine digits, (as Aftronomers fpeak,) Men
generally complain of dacknefs m the ai, though
there remain 2 confiderable part of the Difesg oF |
the Hemifphere of the Moon obverted to us yee in
Iighten’d by the Sun 3. bat when the interpos’d
Earth proceeds to cover the remaining three digits,
and fo makes the Eclipfe total, the darknefs alfo is
faid aud efteem’d tobe much increas’d : Nor would
men otharwife be perfwaded, though Themifin
fhould tell them, rthat the Air cannot have grown
darker, though it were dark betore, and indeed
though the Air.was more and moré darken’d in
propottion ta_the increafe of the Eclipfe, yet. it
. Was never compleatly darken'd *till it became tos
fal.. BatX fear I dwell too fong upon ané Argu-
maat, .

SECT.
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SECT. ’IV.‘\

Elea, LEt me therefore, Carneades, {umm up
tell  what I take to be your Doétrine , and
e thexc Gentlemen', that I think you do nat look
upon the Senfation of Cold as a thing effected by
an inure Privation properly fo called and confi-
der’d as fuch, but that according to you that flow-
nefs of motion in the Parcicles. of cold Water,
which the Hand finds when ’tis th:uft into that Li-
quor, does occafion the Spirits and the Corpuicles

.of the Blood to part with to thofe of the Water a
conficerable (hare of cheir own furplufage of agita=
tion, whereby they lole ic themfelves, upon which
is confequent a Perception of this change made in
the Hand, which, if it be very great, ts alfo fre=
quently accompanied with fome fenfble change
in-other parts of the Body, occafiond chief-
ly by the frequent retarns of the circulating and
highiy refrigerated Blood to the Heart, whence’tis
difperfed to the whole Body. According to which
Doérine, the Senfation of Cold is but 2 perception
of the leflen’d Agitation of the parts of the Hand
either ftable or fluid, efpecially of the Blood;
which alterations are in great part produced, not
by the coldnefs of the Water, as Cold is a Privati-
on, but from the new modification of the action of
the Blood and Spirits upon the Nervous and-Mem-
branous parts, the conftriction of whofe Pores con=
currs to that Modification.  And, ifI donot mif-
underfland your Opinion , Carneades, methinks it

may be confirmed by this which I have known ob-
, - fexved
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ferved by experienc’d Chirtigeons , that by to0
ftrict Ligatares unskilfully made, an” Arm, foi o
ftance, may be gangrenated; in which cafe, all the
proper and immediate effe& of the Ligature 15 but
the confiridtion of the part, though that confiricti-
on being nnuial and exceifive, 1t proves the occa-
fion of the mortifying of the Hand and Arm by hin-
dring the free and ufual accefs of the Bldod and
Spirits tothat Limb ; upon which, by the depraved
action of the pasts of the Body one upon auothet)
and the concurrence of external Agents, there en*
tnes a Mortification or Gangrene of the parts
which, 1 due Remedies be not timely employ

ed, is communicated to other parts and kills the
Man.

Carneades. Whatever become of your Inftarces
Eleutherins, 1 thank you for your readine(s to pro”.

pole it infavour of my Hypothefis, which you wil
eafily judge not to be much concern'd in the cloft

of the excellent Gaffendus his Arguments for the

Pofitive Nature of Cold,  For though thefe words
Vf his i '

= Themifins, You may fave your felf the troubl¢
of naming them now, fince, whatever they may

feem to you, ‘I profefs I look upon them ascon”
taining a diftinct Argument, which I fhall chere’.
fore propofe initsdue place hereafter; but in the
‘mean time, and before we leave the Argament yod:
‘wonld have us' difmifs , give me leave to remind

You, Carneades, of fome part of your former Dif’

‘ourfe, and to take thencea rife to tell yon, the'

"you, whotold us that we onghtnot to confider th®
Operations that Qualities have upon onr own Ser’
Yories only, butallo what they do 1o ocher Bodie$

wills
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will, 1 hope, allow me to demand, how a Privation,
or if youwill, how an Imminution of Motion can
produce the hundredth part of thofe Effeéts which
we daily fee produc’d by Cold in the Bodies that
are abont s, ,

Carneadess 1 thought, T'hemiffins, 1 had intima-
ted to you already, what might have prevented
your Quefticns bue fince I fee s otherwife, you
fhall not find me backward to explain my felfa little
more fully. I do not precend, that either anabfo-
lute privation of motion in a Body, or a {lownefs
of morion in the parts of it, is, as fuch, the proper

- Efficient canfe of the Effects, valgaily but unduely
aferab’d to Cold alone s for, in my opinion, Cold
is rather the Occafion, than the true Efficient Caufe
of fuch Effe&s, which, X think, are properly tobe
afcribed to thofe Phyfical Agents, whofe actions or
operaions happen to be otherwife modified than
elfe they would have been upon the occafion of that
imminution or zcknefs of Agitation which they
meet with in cold Bodies, by occafion of which
they are both deprived themfelves of the Agitation
they communicate to fuch {low Bodies, and there-
by 2& no longer as, were it not for that lofs, they
would, and by a natural confequence of this change,
which is made in themfelves, they do alfo, though
lefs notably, modifie the adtion of other Bodies up-~
on them : From which unufual alterations happen-
ing in a World fo fram’d as this of onrs is, and go-
vern'd by fuch Laws refpecting Motionand Reftas
are obferved among Bodies, there mult in all pro~
bability refulc many new , and fome of them confi-
derable, Phanomens. For thongh Quiefcent Bodies

feem not to have any a&ion which among corpo;ebal
ub-
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fubflances -feem's to be perform’d only by ‘Local
motion ; yet Bodies quiefcént themfelves may, con="
curr 1o great Effects both by. determining che mod
tions of other Bodies -this or that way, or by récel
ving theirmotion totally or in part, and {6 depriv
wing the formerly moving Bodies of it : Thus the
Arches oraBridge, though immaveable themfelves,
by guding the water -of the River thae beats ggainfk
then, may.occafion a rapid and boifterons fream,
eapable ta drive the greateft Mills, and perform
more confiderable effects, thongh the Ruver, be-
fore it met with them, ran calmly enough, as is
evident at London Bridge, efpecially when the Wa
ter 15 near alowEbb.  And now I have mention’d:
‘Water, I willadd, that though Water it felf be not:
a quiefcent Body, butbeing a Liquor has its parts:
1 perpetual motion among themfelves ; yet fince
that agitation is exceeling flow in .comparifon'of the’
fwiftels of.a.Cannon-bullet; i refpe& whereof
the calm furface of the Water participates of the'
nature of a Quiefcent Body , ~Bullets themfelves:
{hot from ot of Guns elevated but little above the:
Level of th: Water, ( upon which {cote they make:
buta very (harp-angle withity ) thefe Bullets, T’
fay, donot unfrequently rebound from the Surface
ot the Wacer, and confequently, even thefe fo wori-
derfully fwift Bodies receive a new Determination’
from i, , o L
- Elenthering One may addy: Carneades, 10 your:
Inflances, tharina Tennis=Court the wall, againft’
which Balls are ftrongly impell’d by a Racket, con=
uibutes much to the mifchief that thofe Balls do
often to By-ttanders in the Gallery, as the-Wall,.
though it [elf unmov'd, givesa new Determinatian’
S : to
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t the moving Ball, and, by its refifancemekss iv
{ebound or rofle& ac an Angle equalite-thic of the;
Ails ricidence, . Anfl this - concuwgnee :of ythe
f'él.l.tb. {uch Effeéts is.the more: evident, becanfe
O.-this. other circumftance , ( which, alio beftiends:
your Opinion,) that, f the impéil'd Ball, inftgad of
b"t!‘.’g againft the Wall, hits again the; Net;. thisi
)y, yielding deprives the Ball of 1ts Jmpetnss and hin
ders the refiedtion chac would elfe enfuey: . +oc -
- Carnead. You have, I confefs, fomewhat pre-,
vented me, Eleatherius 5 but yet notaltogether ::
For though I was going to propofe thé example of
2 Ball, yet'wwas in {omewhat a differing ways for:
I.was about to propofe to Themiffins the examplel
of a Ball, which if itbe forcibly and perpendicularly:
Fhrown againft the hard Gronnd, hasats Determis
nation {o alter'd, that whereas i moved- before.
towards the Centre of the Earth, it immediately,
with almoft the like fviftnefs of motion, tends di-
reitly upwardse And if on the other fide yon
thiow the Ball, not againft a hard, but againfta
muddy piece of groand, it will not rebound, lofe-
ing its own motion,.by communicating it to the
parts of the yielding Mudd; as may be in fome mea~
fure illuftrated by the great commotion made in 2
fmall Pond of Water, when a Ball ( ora round
ftone) being but gently let fall upon the furface of
it, has. its motion thereby deaded , and eransferr’d
to the parts of the Liquor, which _perhaps will
be vifibly agitated at the remoteft brink of the
Pond. ’
Ejeutherina, Thefle Examples may conduce much
to explicate yovr Dogine 5 Carneades, but. fince

Thewiftins himfelf was {0 equitable a while agoe; :g
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to allow you much ume to'defend fuch 2 Parado*

88 yours againft G.affendns’s Argnment, 1 fhall with

Jour leave (of whichIdoubtnot) to the Exam-

ples already mention’d add this one more.’ Sup-.

pofe upon a fream that runs through fome Tow?

(which is not very raie ) there were built a num*
ber of differing Mills, fome for the grinding 0f
Corn, others for the Fulling of Cloth, others fof
the moving of Bellows to melt Oars and Metals}

others for forging of Swvord-blades 3 others for ma*

king of Paper,and others for other ufes : And fup’

poie that an Enemy coming to befiege this Towm

fhould fuccefsfally imitate Cyra’s Stratagem, when

by fuddenly diverting the courfe of Enphrates ht

took Babylon 5 would it not be confequent to thif

derivation of the Water into fome lower place

and - this ceafing of the Stream to ron in its forme*
Channel, that the a&ion of all thefe Mills, by whic
fo many diffcring oper

ations were perform'd, mu
of neceflity ceaie too? though the Befiegers do not
Produce this changz by any pofitive and diegt vio*
lence that they offer o the Mills, but onely bf
hindring them from receiving the wonted Impulf®:
which were requifite to keep them in motion.
Carntades. 1 diflike not your Tnftance, E/embt’:
iy Which yet will not altogether render ufelel
what I was going to fay abou: a Wind-mill, whicl!
wilhilluftrace one part of my Do&rine, for whic
your Water-mill does not feerh to have been in’
tended. And that this Example may the becter 49
fo, I wilt foppofe a Wind-mill to be builgin fom"
low place near the bank of your fiream, whic
fiream we will fappore to be lyable, as fome othef
are, upon the falling of great and fudden rains up”

on
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on the neighbouring hills, to overflow its banks, 1n:
cale the increafe of the Water be not then hindred
by the Windmills lifiing up conftantly fome parts:
of it,and conveying itaway by Pipes or otherwife s -
Acd then let us. fuppofle, what realfy. fometimes:
happens, chat the. Wind thould fo ceafe, that there
fhould.not blow any wind ftrong enotigh. to move
the fails for a grear while togethers will it nat.
hence manifefily follow, that by reafon of chis ab=:
fence of the Wind, whichabfence has the namre.of
a Privation or Negation of a Stream-like motion in
the Air, not only there will be a ceafing of thofe
Eff=&s and Operations Whatever they were, that
wete wont to be perform’d within the Ml it felfy
 but alfo there will be a durable intermitfion of that
main work of the Mill whereby it'carried oft fuch
a quantity of Water s which work ceafing with the’
Wind, whilt the lowing in of the Watex does not
ceafe too, but continues as formerly the fill-in-.
creafing Water muft bear down or overflow its
wonted Banks or other Boundaties, and by its un-
ruly effufions drown the neighbouring parts, and
produce the Diforders,that is, the new Phenomend,
naturally confequent to an Inundation made by fuch
a quantity of Warer, And if the Water conveyed
away by means of che Mill throngh Pipes of Chan-
nels were employed to Water Grounds, or other
particular ufes, the growth or fertility at leaft of
the Vegetables that Water was requifite to hou-
rith, or the other nfes to which it was neceflary,
x‘limg confequently be much, if not totally, hin-

red,
Philoponus. 1 know not-whether we may not
tefer to the Subjed of yout Difcourfe, what mg‘)c’
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be obfervid in Paralytick affeCions, where a lietle”
Vifcous or Narcotick Humour obfiruéting or other,
wife dijaffecting one part of a- Nerve, :hough’-xts/'
proper and - immediate aftion be only to hindet: of
Wweaken the Spirus, that were wont, in competent.
plenty, to pafs freely along the Nérve to the Mufeles’
whereto it leads 5 : yet the adtion o the other parts’
of the Body and’the Relaxation. of the Fibreg do’
oftentimes produce a tremulons motion “in “the’
Limbs, and particularly the Hands ; and fome--
times alfo the Mouth, Neck and ather. parts, -are’
drawn awry in an odd and frightful. manner, ¢
Caraeades. Though T approve of Philoponus’s’
fancy, yet ¥ thik a more quick and notable In-.
france 10 the fame purpofe may be taken, from what,
happens to Birds, and Rais, and Cats, and fuch’
kind of warm Animals, in Mr. Boyie’s Engine.:
For a the Air by the agitation of its parts, or that
of fome Ethereal fubftance that pervades. it, erter
tains the fluidiry of Water and other Aqueous Li--
quors; and when that agitation is hindex'd or too
much leffen'd, Water ceafes to be floid, and upon’
that divers Violent Effe@s enfue, wont to be a-
ferib’d to Glaciation ; fp the bodies of warmer
Animals, having been born in the Air, and pes-
pewally expos’d to the ackion of it , (ihough that
be feldome heeded ) when being plac’d in the Re-
cewer of the Air-pump, and by the operation of
that Inftrument, which withdraws the former Air
and keeps ont the new, the Ajr that was wont con-
tinually to ag upon them, is kept from doing fo
any longer, though this abfence, or nor touching’
of the Aur, be bye 2 privative or negative thing, yet
by reafon of the fru@dre of the Animal, his Spi=

11t
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-tits and Hiimours, affifted by the concourfe of more
general Caufes; are bronght to a& fo differingly”
from what' they were wont to do, that the’Blood
and Juyces fwelly thé Stomach vomics, the Anitsia/
grows faint and ftaggers, the Liffibs, and at length:
the whole Body are convulled, the Circulation is-
flopp’d, and at laft the whole Anima/ killd:5" and’
all this done “in 2 very few minutes of an houry
\émh?u‘t the vifible intervention of any pofitive A~

ente. - . - .
. Elentherins. What you fay, Carneades, concern=
ing the quick and violent Death of warm Animals

10 Mr. Boyle's Enginey puts me in mind of an Ex=
periment 1 faw made 1n that Infirument upon cold

Animals, Which, methinks, may, well illufirate the

Compatifon we lately ¢mployed of a Wind-mlls

For 4 thofe greac artificial Engines lofe their Mo-

tion, and the Operations depending on ir, if that,
Stream of Aif, we call the Wind, be hel from
keeping tiiem going; fo Infeds 4nd fome other

Cold 4 imals have their differing miotions fo de-

pendent wpon the contact of the Air, that, as{oon
as ever they are deprived of it ( by the Engine we
are fpeaking of ) divers {orts of them will Iye
movelefs s if they were deads and I have known
feveral of them that were pucin together, continue
in that ftate for many hours, .as-long: as it pleas’d
our Friend to with-hold the'Air',;"%ut when once
He thoughit fit to leta Sweam ' of Air enrer. the
Receiverphieie {eemingly dead Animdls, as Worms,
Bees, Elyes, e, like o many litdle Wind-mills of
Nature’s (ot ‘rather her great Aunthor’s ) making,
Were fet a fioving in various mianners as creeping,
fiying, éé.)’fuimglé-(o'th;i)r.dfffcfing Species.

Carne~
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Carneades.So thato fumm up ina few words the
Refult of thefe Inflances, and the reft of the paft
Difcourfe on the fame Subje&, it appears by what
has been faid, that the Effedts undefervedly afcribd
to Cold, need not-in ous Hypothefis be referr'd to
a Privation, butto thofe pofitive Agents or ative
Caufes, which by their own nature are determin’d.
to a& otherwife on, or fuffer otherwife from, one
another, in cafes, where there js a great hindrance.

or ceafing of wonted agitation, than where there
15 ot.

SECT. V.

Themiﬂ.IT may perhaps now be time to put Car-
neades 1 mind, that, in what he
has been difcourfing all this while , he has pro-
pos’d Anfwers but to a couple of Gaffendas’s Ar-
guments, and left the reft untouch’d.

Carneades. 1 fhould readily grant , Themiffiss
that T have dwelt too long upon fo few Arguments,
if 1did not hope, thatby fully an{wering Thems
and giving the Company a particular account ©
my Notions concerning Cold, I might very mach
fhorten and facilitate the remaining part of MY
Task, which engages me to return Anfwers to the
other Arguments you fpeak of, the grounds of
folving which, think, I have already laid sn the paﬁ
Difcourfe. And therefore you may go on to propof®
the next Argument ofGaffendyas foon as you plcafC:

“
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Themiftins, And I (hall do it, Carnéades, in that
Learned Man’s own words, which I well rediem-
i :: to be thefe: Fuc manwn immitti Gaifén AL,
quams nunc calidam, nanc frigidams g, Cup..6. -
9#amobrens veanns intra iftam, new in- o
ira illams réfrigeratnr 2 an quik calor maniis inira
f"lgidam retrabitars manifquc proinde relisghitst
c,"l“{“ minits 2 At guidnam  calor refugit 5 q‘ua‘l
intra frigidans repeviatar 2 nonne frigus ? As s fri-
& eff tantiem privisioy quidnams calor abilla phecdit &
Privatio fané nibil ¢ff, atque aded nibil agere, ande
ejus mogmsincutiatary poreffe o
. Carneades. This Objection, Thewiftins, M3Y
indeed puizle many School-Philofophers, but wii
eafily admit an anfiver in my Hypothefis, = For that
does not oblige, or fomuchas tempr, me ta afcribe
(as a Peripasetick would do, ) to a meer Quality,
( for fuch is Heat, ) botha knowledge of its danger,
and a care and skill to preferve it felf fromits Eac+
my, the Cold, by aretreat inwards, For, agree=
ably to what I lacely delivered, ¢is obvious for me
to ‘explicate the Phenomenon thus : When 2 man
puts his Hand ‘into warm Water, the agitation 0

" the Corpafcles of that Liquor furpaffing that of the

Spirits, Bloody and other partsof his Hand, cannot
buc excite in him a fenfe of Heat s butwhen he puts
 the fame Hand into cold Water, the cafe ought to
be mnch altered, not by any imiginary retreat of
the Spirits, but the communicition ‘of motion ‘by
other parts to the {urrounding ‘Water by wbg'ch
means there muftbe in the Hand 2 great feflening
of the formeragjtacion of its parts; the pexception oF
feqfe of which deerementef metion is that which we
call the Feeling of Colds ' e
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5. Elemherigs, ¥ think indeed 5 Carpeades s thﬁ
though this Argument may be confiderable agam_é
thofe that the_ Leamed framer of it might have i
hig Eye, ;itis butinvalid againft yon. ~But can yo¥
as-well-decling the force of that other Objections
Which Gaffendrs more infifts on, and which fecmz
as direCtly'to oppofe yos as any other. Adverfarics
of hisHypothefis2 ~~ . e
.. Themiftins. 1 prefame,. Elewtherins, you mesd
thar cogent Argument, which: Gaffendns propofes
2and profecutes more fully than the reft, deducing
it from the wiy of artificially freezing Water by 4
mistare of Snow and.Salt, placed about the ontfide
of the'Glafs that'contains thé Liquor.- Fer from this
‘Practice he rationally .concludes, - that fince this
frigorifick mixtare is through the Glafs able tofreez
‘the Water into’ Ice, - it may as juljly be affirm’d t0
‘act by ‘Corpiifcles.of Cold, as’ Fire can be to alk
by Calorifick Corpulcles, when kindled Coals, pla-
Cedo the otefide of the Glafs , make the contain-
£d Warer boyl..” And this cogent Argument will,
L hope, prove. the more fatisfaGory. to Carneades
'RNgE s not drawn from what he would call a di-
tputable Pecipactick Notion bt from dhe o
“Quiver, whence he affecis co take bis Snats, Ea-
perience it felf, . #ESRAs, S
o Carneadess I freely acknowledge, Gentlemen
this’ Argument ¢o be very plaufible s .but that it.i$
-clear and cogént; Xmufi.nor geane, 4ill 1 be bettet
1at)sﬁ¢dthat1usfo. i
i 3hd, T fhall fcarce thinkit as.evident, that Ice
ok a6t by.a Pofitive Qualitgy as that burning
Soalsdofo, thoygh Cold seems as well to be prov
dic’d by the former, as Heat by the latter, For
o N -
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innumerable Experiments (hiews: ‘that Eear, -iti the
Fire efpecially, 15 a Pofitive Quality, confitingin
2 tumaltnary and vehement ‘aguation’sf the minute
pirts of the Body thatis faid to befiot, and prodi+
cing ‘alfo in the Bodies that ’cis communicated to, @'
Iocal motion, which is manif¢@ly a pofitive thing:
This is fo evident, ‘in the heacing of Bodiesby
mere attrition, the (moaking and melting of divers
Bodies in the Sun-beams (-efpeciallyat ht times of
the day and year, ) the fudden boilihg and diffifa=
tion of Water,Qil,5c. dropt ona redshot ironyapd
many other obvious inftances, that twere a needlels.
work t0 go about to prove it, efpecially fince both
Themifias’s Peripateticks, and. Gaffendus himfelfy
who fo often difagree about' other: things, agrée:
in.confeffing that Heatis a Pofitive-Qualiry. e

Themiftins. But remémber, - Carneades, thar:the
grounds ‘on ‘which they do {o, -are the fame, o
which Gaffendas juttly builds the Piopofition, "théti

PR S A

Cold alfo is a Pofitive Quality. - ™
*Carneadess 1 did not forget thats Themiftiss for:
I was abouc to fubjoyn'to what I laft faid, that ‘IS
evident not onely by the confeflion of ‘my Adverfa=
ties, but by that ( which to me is much more con= -
fiderable ) of Nature her felf;: proclaiming itin the'
Inftances I juft now'mentioned, thac Heat is a Po-:
fitive @uality > Whereas that Cold fikewife is 10,°
oes ot appear to me by the Experiment of Arti-
ficial Congelations. - For, in thisall thac is clear in
m“fﬁ-‘ofﬁi& is, that'Show ot beaten Ice and Salt
ate put about s Veffel full of Warer 6r‘dther Aque-
0us "Liquor, ‘arid that; Withina while afters this
Watcnbeginsrtb be turn'd ihté Ice 5-bur, that‘thlSt
Slagiation is perform’d by fwarmts of atoms of C?%‘czg-
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that permeating the Glals, invade and harden the
iquor, is not perceiv’d by Senfe, but concluded
0y 2 Ratiocingtion, the cogency of which I am al=
low’d to examine withont affronting the cereainty
of Senfe; thar not being concermed in the cafe-
X then an intelligible way can be propofed of fair-
ly:explicating the Phenomsenon, befides that infifted
on -by Gaffendus, the objection drawn from this
Experiment a_ggjnﬁ,my Hypaothefis will be invatid.
And-fach an Explication Monfienr Des-Cartes in-
B Mitear. gemoufly gives in his Merteors : Qyis
Cap's, Materia Subrilis ( fayeshe ) paribns

e - bujus ague circumfufa craflior ant mi*
nds [ubtilisy & confequenter plus virinm babensy guam
Hla gue circanivis partes herebat, jocam illius occue
paty dwn partes nivis lignefcendo parribue Sl cire
eyreplusntr.. Facilivs enim per- falle agye qngm
per.dwleis poros movetar, ¢ berReLhe ex; corpore nno it
alud gran/ire nititury, 4t ad ea loca Perveniar in-qui?
bus morai [wo minsss vefifbicnr ; g2 iply materig [yl
tilior x nive in agnavs penetrgs ut egredienti fuce
ecdars & quups non faris valida fity ad contingand am
agitariontms hxjus ague, illam gqncrefcere finir. .

- Bhiloponuss 1-leave Themiftius. to confider, whe-
ther ehis Explication he withont Exceptions but ¢
confefs it is not without Analogy, and that evel
among(t the four firk Qualities themfelves. - -Fof.
When we Chymifts have 2 mind ro-dry ( for in*
{tance ) the Cajres or Pregipitates or other' Pow~

s, from which we have fierated the Liquors we:
tmploy to- wath, or dulcife thems s, ufnal. eithe!
0 put the Filters, whetein thefe Powders semaifl
Amoft in the form of Mydd 0z t0 (pread the, (of
1 felf upon brown, Raper. or picces -of B%&Sf

A : atks
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Cbalk, Which’ much haften the exficcation of the
things laid upon them, notby any dsying Particles
Which they emitt into the fofe - fubftances; but:by
imbibing the {uperflucns parts of :the Liquor; and
thereby freeing trom them the Subftances to be dry~
ed. And, I remember, I have feen our Friend
Mr. Boyley by immerfing a “piece of foft cxumb of
bread into an attually cold Liquor, that would ha-
ftily imbibe its Aqueous Corpufcles, and dry it in
;m(;nute or two of an hour {o as to make it feel’

ard. e

Elewsherins. Thele inftances bring into my mind
another Chymical Experiment, that I have feen
made by the fame Gentleman, which was; That
by purting into weak Spirit of Wine a fufficient
quantity of Salt of Tartar, he quickly defleamed
the Spirit without Diftillation, ox fo much as Heat.
And this will thebetter illoftrate the Cartefian Ex~
plication, becaufe ’tis manife(t by the change that
will be made of the moft part of the Salt of Tartar
into 2 Liquor that will not mix with thé now-de-
fleamed Spicic of Wine, that the reafon of the
Opetation is, that the Aqueous Particles of the
‘Phiegmatick Spirit, finding, it feems, more conve-
nience ‘or facility to continue their motion among
the Fixt Corpufcles of the Salt, than the Vinous
ones of the Spirit, pals into che Alkaly and diffolve
ity and chereby deferc the Liguor through -which
they were diffufed before, And I know -another
Saline body, that {o unites with Water, asnot to be,
by the Eye, diftingui(hable from it, and yet is of
fuch a Texeare, that Water is fo much lefs difpo-
fed to mingle with it than with Spirit of Win¢ it
felf, thacit will forfzke the Body it kept in agxtatxo&;

Da
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q.pafs-into this Spjrit 5_and fo Jeave: that which it
keptin the form of # Liguor before, to appear in
theformof a confaftent Body ; which infance comes
fomewhar nearer than the former to the Experiment
of Glaciation, ; S
. Catneades. Though what you have recited, Gen-
“tletmeny be not. unwelcome (o me, yet, I think I
can propofe yoy an Experiment fitter: to. dilncidate
the Cartefian Explication, For, I remeimbet, that
our common Friend, having 2 mind to fhew; that
a [mall proportion ofagile matter, invifibly diffus’d
through a Body :thiat would be otherwife confiftent,
may bring it to ; and-keep it in, whe Rate of Flui-
dity 5. deviled and jhewed me the:following Expe-
Tgisht. -He took: Camphire - broker into {mall
bies;-and. cafting, a donveniént quantity of it npon
Aguafortss, {uffer’d:itto float there, il withont
-Hear she. Camiphire .was. diffolv'd: into 2 Liquor,
ang it Jook'd and fele like an Oyl," which, though
shaken:with the Aganfortis, would eierge -to the
opagins  If thisQyl -were kept well Hopt, - that
ahe Spides of the Menfiruum might not evaporare,
atwosld {as he afim’d tryal had-taught him ) con-
tinie-Jong, fluid, he. having fometimes Keptita year
oC oror more. - And that tis the agile: Spirits of
e Ayna’ foreis thar keep the Camphire fluid, he

has;mgade probable. by. divers thicgs thatI muft not -

now{tay to recite.And that the uantity of thefe agile
Particles isbut fmall, I am induc’d. tothink by this,
Among-other- thingsy! that when T have made a (mall
"paregLefbue moderate Aqua fortis tutn 3 pretry pro-
portion’of ;Campbis'eimO;Qyj, & feparated that Oyl
from if, 1 conld, - by:cafting frefh Gamphire on the
fame HMenftruam, 1edoce that alfointo the forlg c;f
. yl. .
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Oyl: Now, that thefe Fluidifick Spirits - (if I may
fo call them ) are nat fenfibly warm (no more than
;tbe\ Carcefran Materia Caleftes) in Watery is.mani-
feft to the Touch: And whereas I at firlt fufpec-
=d,that: the reafon,why the pouring of this Oul inte
Water doth prefently reduce it intoCamphite again,
might be the coldnefs of the Water 3 Iafter though,
upon a farcher information, that the realon racher
was, that che Nicrous Spirits being difpos’d to pafs
our of the Oyl into the Water, this Liquor: readily
imbib’d and dilwed them, and confequently difabled
fo many of them, that thofe that remain’d could not
do their former work any longer : fince hehad try-
ed purpofely, that :the Reduction of the Qyl into
Camphire would prefently be made, thongh- that
Liquor were not pour’d into Cold Water but Hot 3
fo that the agitation, thac it received from the par~
ticles of the Aenftrsnns, though not to our Touch
fenfibly warm, was much more efficacious, than that
which it teceived from the Heat of the Water,
Eleutherinss I know nor, whether befides the
Inflaices that have been now propofeddne” may
not alledge fuch an Argument allo in favour of the
Carsefian opinicn about Cold, as-would not be in-
fignificant , though. it (hould be made.appears that
Cold may fometimes be produced by or upon the
Emiffion of Corpufcles, that in fome f{ence may be
calidd Frigorifick, For there” may be Corpuicles
of fuch a Nature, as to fize, {hape, and other ate
tributes, s to be fit to enter the Pores, and pierce
even into the inwatd parts of Water, and fome
other Bodies, fo as to expell the calonfick Cor-
pufcles they chance to meet with, orto clog o hlg-

der their ativity, or onfome other accouat COSC
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derably te leflen that agitation of the minute partsy
by winch the Fluidity of Liquors and the Warmth
of other Bodies is mamtain’d.- But., even.in.fuch ¢3”
fes, though the Agent and the Aions thar pro°
duce Coldnefs, be Pofitive things; yet the Nature of
Coldnefs it felf may confift in a Privation. Aswhet
-2 manis kill'd by a bullet, his Death is effected by.
a Pofitive and even impetuons Adion , and yet
‘Death it (elf is bat a Privation of Life, ~If alfo i
a dark Room 2 man caft cold Wazer upon 2 barning
Caal, though the Water a& by its Pofitive Quali-
ty of moifture, and, by virtue of that, extinguifb
‘the Fire,

and by that means deftroy the Ligh, yet
the Darknefs that is confequent upen this ation
1s nota Poiicive thing but 2 Privation.

SECT. VL

Pbilop.T[;Ie paufe you here made , Gentlemen
.. L makes me think it feafonable to put
the Company in mind, that it begins to grow late,
and therefore to call npon Themiftins to produce
what he has yet to alledge ont of Gaflendus.

T bemiffins. The Phxlofopher you have nam’ds
his indeed anothex Weapon to deftroy the Erront
about Cold, which he confutes, And this' Argu-
ment like a two-edged Sword that cuts on both fidess
oIS nat only confirm whae he maintains, bue de-
ﬁroy:‘tfxa-’chneﬁ objeQtion that can be made by his
Adverfaties,. The Avgument 1 fpeak of he propo-
fes 1a thele terms Tamerfe muita videamar cx-}[olz

calor
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caiorss abfentia frigefceres nibilominus nifi frigay ex-
trinfecus introducanry non tam profelld” frigefcere.
guam. decaléfeere [unt cenftnda. Effo_enim lapis,
lignim, ass aliguid alind, guod nec calidum uec fri- .
Qdurn fir, id ubi. fusric admotuns igni calefiet fané
at chmi deinceps calor exceders neque frigidum slinm
circumfabin non erit cur dicas ipfum frigefieri potins
qguam mintks calidum fieriyrediréue in funm ffatam.
- Carneades. Whether this centain not a difpute
de modo loguendi, 1 fhall leave the Company co
judge by what I fhall return inanfwer to it. I fay
then, thatit feems tome, that there is in the Dif
courfe an Obfcurity, if not an Ambiguity, though
I am confident  nac affeéted by the Candid Gaffen-
dus. Buctoanfwer 3s dive@ly asTcan 3 If wefpeak
only of 2 Coldnefs as to Senfe, I fee not, why Wa-
ter ot Wood ot any fuch Body that is heated by the
Fire, may not upon its vemoval thence be faid to
grow Cold and not barely co decalefeere in ourPhi-
lofophers fence of that word, * For the Hear and
Coldnels of Water, in reference to Senfe, confift-
ing, (as] lately thew'd) in this, that the Parti-
cles of it are more or lefs agitated than the Hand
that is immerfed in it, they need nothing elfe to
make the Liguor grow Cold, than fuch-an imminn-
tion of the brisk motion of its Corpufcles, that
they ceafe tobe as much agicated as thofe of our
Organs of Feeling: " And if this already impair’d
agitacion be (il more or more leffen’d, the Liquor
will Ril] grow colder and colder without the help
of any Pofyrive Caufe, ’till at fength the agile parts,
that kepe i¢ finid, being quite expell'd or difabled,
the form of the Liguor comes to be exchang’d fos
that of Ice. ,
Phis
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~ Philoponiss.. But what fay.you to that part of Gaf*
fendus's’ Argument, where  he.propofes an Adia®
phorons Body, which, when- affected with an ad~
-ventinous Heat, would not grow cold by the bare
removal or ceflation of that Heat, unlefs it were:re=

frigerated by an Agent, chat were pofitively and
aGively Cold ?

Elesthering, 10y 5 Philiponus, “this Suppofition
fhould not be made, and that I know of no fuch
Adiaphorous Body. ~ For fiice,, .as I have been
oblig'd to inculcate, thofe Bodies muft be Cold’ ag
0 enle, whofe parts are le(s agjcated than thofe of
our Hands, and confequently Metats, Stone, Wood,
and other Solid Bodies, and. alfo: Water, Winey
and all--other unmingled Liquars we know, -being
heated by the Fire, wilt grow colq again of them-
felves, becaufe the adventitions motion ceafing by
degrees, cither. upon the recefs of the Tgngons
Corpulcles, or the imparting-'of the extranepus’
agitation to the Air or other contiguous Bodies; the
Stone or Wawer, ¢re: will againhave fo much faint=
er an 3gitation,; than that of 2.mans Senfory, as to:
bebyhuri judged Cold: And becaule almot all the
Species of permahent Bodies- here below that are
known, have'in whac is ‘call’d their Natgra| Rate
a Iefs degree of Apitation of their Infenfible Parts,
than mens Orgags .of Feeling are wont to haves

thiofe Bodies may be faid to be N aturally Cold,” and’
therefore ought not to be fuppos'd to be indifferent
10:Cold or Heat, . LT

- Bhiloponsus. But awhether or -no Natare do really:
afford us an- Adiphorous Body 5 yet furely the'.
mind'{s 2ble to conceive one, and therefore Gaf~
fendus may be allowed to fuppofe fuch Bodies, and

Car
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Carneades may be oblig'd to anfwer what be argues.
upon that Suppofition, R
- Carneades. “Tis one thing to propofe an Adia-;
phorous Body,. 23 barely an inteliigible or 2 poffible “
thing 5 and another, to give Inftances of it, 25 G4/~
_ffm{u:c has done in particular Bodies, in which that
indifference is not to be found. And’tis this Lt
kind of Suppofition that I difallowed in Gaffendus’s
Argument, But if a Body thould be propofed as Adi-
aphorous in reference to Heat.or Cald, I might fay:
withont prejudice to my Canfe, that:if fuch 2 Body:
fhould be carried into a hot place, "it might there
grow warm ; and if it fhould be removed back a-
gain, and kept till it foft that new adventiticus
Heat, it might rather decalefcere thati grow cold as
to Senfe.  Butthe reafon is, becaufe ’ris notevery
degree of imminuion of Heat that s able todeno-
minate a body Cold, but fuch a degree as reduces
the parts of it to 2 fainter motion thanisat that
time in thofe of our Organs of Fccﬁpg‘;,,a’nd till
this.be done, or at leaft very near dong, .the pro-
pofed Body is ftill (if I may jo fpeak ) n the ftace
of Heat as to Senfe : W hich laft words I add, be-
caufe that in reference to other Bodies it may then
be notably refrigerated. . As Lead that has but heat
enough to keep it in Fufion, may, by the pouring
on of [uch Water as to 2 mans hand would feel Hot,
be' brought to grow hard, which lofs of Fluidity 15
alfo the Natural Effect of Cold, thongh perhaps boti
the Metal and the Liquor be yet as to Senfe confi-
derably Hor, = . - _

Elentherins, So thaty according to you, none of
the kinds of Bodjes that are agtually known in Na-
ture, are Adiaphorous a5 to Senfe, On which oc{ca~

S 1010
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fion lerme note by the by, that the frequent V-
riations of Sen(e muftrender it but an uncertait
fandard of Heat and Cold: And upon fuppo”
fition, that there were 2n Adiaphorons Body in e
ference toour fenfe ; yet it would not be fo in re”
ference toall other Budies, or, in the phrafe of ouf
Vernlam {peaking of Heat, in ordine 4d Mniver”
fume And for what remains, the controverfie
grounded on Gaffendns’s Argument feems to be ra*
ther Vetbal thaa Real, and may be determined of

compofed by ferling the diftin& acceptions of the
words Cold and Hear.

SECT[Vm

Philop.} Herefore T with , that we may not-
wafie the lictle time that is left ué-
upon Niceties of no greater concernment; and I
think this fhort time would be better imployed, if
Carneades would be pleafed to tell us 2 little mere

particulaily, what he {uppofes to be the thing chtt

with-held Mr. -Boyle fromwdelivering an- opinio®
abour the Natwre of Cg/d. -

Eleucherias. Yeu me hinks "tig but fait, that
Carneades, who has all this -while been confin’d: 10
the anfwering anothers: Argumtents, fhould-noW
vake his turn'to propole hisown, - ¢ - ‘

Carneades. Y find in eachaof yont motions, Gen-
tlemen, amething fo eqtiable and fo. expediénty
thae T (hall inpare comply with both, And tﬁaf;

: md
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~ May haften to do what hilopunss defires, I thall do
niiop .

Do more than briefly point at twa things chat may
be alledged in favour of the Hypothefis 1 -defend,
For if yourefle& upop what we have alreddy dif-
courfed, we may take notice of things there ,
that will fcarce be well accounced for by being
a(cnb_ed to -Pofitive Coid, but may be far better
explained agreeably to our Hyporhesra And I
moft add in the next place, that 1, who fu-
flained the perion of a Refpondent, may pretend
to have {ufficiently difcharged my Office, if I
have fhewn the invalidity of all the Opponents.
Arguments ; and *tis his ‘part who afferts a-pofi-
uve thing in Nature, to make it good, whereas he
that denies it, needs not alledge any other reafon
why he does lo, than the. Authority of that juftly
received Axiom in Philofophizing,  Entis non fun:
wnltiplicanda  abfque  Neceffieare.  And, I hope,
there will need no other Engine to demolith an
Ul-formed and - prooflefs Opinion about Cold,
than an Ayioms fo Solid and Efficaciouss that
in the Opinion of almoft all the Modem Naw-
ralifts it has been able to abolith fuch potent
and immenfe Bodies as.the Primum Mokile it felf,
and a fuperior Orb or two, the leaft of which con-
tained that Firmament, in comparifon whercof the
whole Earthis but a point. And not only fo, but
the fame Axiom has: banithed .the Angels and
Intelligences from the, Celeftial Orbs, that Ari-
fParle and his followers had afligned them to turn
about 5 or rather hath releafed thofe Noble and
Happy Spirits from the drudgery to which. the:
I;\hilofophers of fo many.ages had needlefly doom’d
them, ) .

o,
i7ioe
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Elemsherins. 1 the - lefs diftruft the validity of-
the Axiom you alledge ; becanfe 1 obferve it 0,
be the gronnd , on which is built a grear part
of the Refosmation of Philofophy, that is intro-
duc’d by the Moderns, For one of the man'
things that fir® moved confidering men to - feek
for more fatisfactory Opinions. than thofe of the
Perigatetick - Schools; was, that thefe obrruded &
great many Tenents in Philofophy , that were not’
only un-proved, but unneceffary to the Explicad’
~ tion of the Phenomena of Natuye y as twere not,
difficult to {hew, Cleno e el
- But I fee Philoponus preparing to renew::thé
motion he lately made, .in which the fhortnefs
of time makes me now think it. feafonable " to’
joyn with-him; 1 being no lefs defirons than e
to know, what may be the motives of your Friend’s-
declining.‘to. declare himfelf fully- about the Na~
ture and Caufe of Cold, =i+ . L
Carneades. 1 have already intimated to you at:
the beginning of 6ur Conference, that ‘he is him-
felf the ficelt.perfon. to be:addreft to for’ fatisfy~
ing this inquiry: .But mot to be altogether fi<
lent on this occafion, I fhall:telt you, that, as far
as1 can guefsy e wWaics till farther Tryals and
Speculations have refolved him in fome . pointsy
wherein he is not yer fatisfied : For, being of 4
temper backward enough 1o’ acquieice withont fuf-
cient Evidénce, when the inguiry is difficule
and_the -fubje&t imporeant 5. he feems to me to
e kept in fufpence., both. by fome: Specalative
doubts , and :the * Phenomena of i divers Experi-
ments , fomtie. of which :are not: deliver'd “in’his
Book. It wonld be pow impropet to mention: the
{cruples
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fc.ruples and hefitancies they -have occafioned in
im 5 though of thofe, I have heard bim fpeak ofy
(hall name fomé Inftances that occurr the. mott
Teadily, As I semember I heard him make inqui-
I¥s asto chole that would have Cold produced by
Corpufgles of Cold 5 Whether, and on.what account
thofe little fragmencs of Matter are -cold ? Whe=
ther thofe frigorifick Particles, that muft in mud-
titades crowd into Water to-turn.-it into"Ice,
have Gravity or Levity, or are’ indifferent tb
both? And how any of the three “Anfwers that
May be made to this Inquiry, will agree to .fome
Dhenomena that may be prodiced p What: Srru=
Qure the Corpulcles of Cold .can be of, that
fhoyld make them frigorifick to that innumerable
Variety: of Bodies they are faidcco pervade 2:And
whether the frigorifick faculty:of thefe Corpufcles
be [oofable-or. not? As alfo wherber or no they be
rimitive Bodies, and if it be faid, they are not,
Whether there was -not Cotd in- the World be-
fore they were produced, and whence that Cold
‘could proceed 2 And if it-were faid they -are
Primitive Bodies, he demanded,-bow it came: o
Pafs, that, by putting a cerain faditions Body
aually warfn iato Water that was-alfo warm,
(boch which appeared by a good . fealed Weather~
glafs, ) there ‘(hould prefently be praduced - an
‘a&ual ‘Coldnefs { difcernable by the: fame Ther-
‘Mofcape? ) Thefe, and I know. not what other
Scraples. and Difficulties, fuggefted. €0 him by his
“thaughrs or his Experiments, were the things that
L fuppofe prevaif’d with a_man of his temper to
forbear for a-while thz declaring of his Seo-

timents -about Cold, left the Event of  fome
o E farther
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f;xther tryal fhould fhew him ciufe to retradl
them, L

Philoponnss Whit you have frefhly intimated

Carneades, of Mr. Boyle's having other hefitations
“than thofe yonhave named and fuggefted by Experi”
ments not publithed in his Hiftory, docs, 1cdr
$fs, the more-excite my Curioficy o have at lea
-a tafte of thofe perplexing Phanomena, . -

. Cirntades. You may edfily gnefs, Philopons!
by what I have told you already, that you are no*
‘1o expedt 2 full farisfattion from me on this occs
fion.. Bue yet , that your curiofity may not b¢
fruftrated, I ‘fhall venture 'to acquaint you wit
‘W0 Phensmenis, Which were, 1. fuppofe, none ,0{
the leat motives.of his backwardnefs to decldt?
"bnfelf.  But though fome body pethaps think
:that the ;grounds of folving thefe. Phanemena 2"
~moft of the newly. ecited Scruples,. may be P
“out of fome things that miay- already have pafs
~among us 'in this: Conference , yet becanfewe havé
‘ot now tifrte to enter upon a difcullion of this ma”
‘ter, Tam willing you hould fafpend the debat?
till we have bccafion to meet another time 5 4
“therefore X thall now only acquaint you with a co¥
- pleof Experiments, that tie fet dows for 2 yjr eg
- who wis to folve tire two main Problems fuggeft
by them. “The firf whereof was, Whence Wate
~ fhoiild upon Congelation acquire (o valt a force?
~he found it-hadito Tife np great Weights and b
“contdining Bodies; though it feemd by fe"c.’;
“Circamftances ; that, the motion' of the Wate! ;,
cvery'much diminithed when *tg: changed intolc.;s
~And the fecond Broblem is this conceived:s 1%
~abrisk agitation of 2 Bodies’ in@nﬁblc‘partsdgc’di
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ﬂrsz HEac;, fo the Privation of that Motion is, as
of Coi’dan the Cartefians would have it, the caufe
POt tooc whence is it, that, if certain Bodies be
agimiaether, there will be a. manifeft and furious
Aig | on of the {mall parts, and yet upon this con=
even ce I?gityge will not grow hot,bu fenfibly and
felves onfiderably Cold? The Narratives them-
) of the Experiments are too long to be now
a over to you. And therefore I fhall leave the
Per,that contains them, among you, to be perufed
tiu)'ourleifure, between this and our next meeting,
When I moft bid you farewell :  Only defiring
K°u in the mean while to remember, that, as I
e bur a&ed a part impofed apon me in our paft
hOnferqnce, fo nocwith@anding any thing that I
dve faid in my aflum’d Capacity, I referve to my
Kif the right of appearing as little preingaged as
ny of you at our next meeting.

FINIS.




TWO PROBLEMS

C OL D,
Grounded on
NEW EXPERIMENTS,
And Propofed

In a LETTER toa FRIEND.,
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Sannmnnns

To my very l.ezzrned Friend
M. ] B.

S IR,

Prefume that you will not be furpriz’d: to

be told,that I fend you the inclog’d Papers,

not only that I might gratifie yous Curiofi-

ty, butchat you may by them be inabled t0

help me to fatisfie my own; and therefore

I fhall accompany the Hiftorical Tran=

feripts [ made of the following Experiments, as I

found them regifired for my gwn Remembrance,

with fome of the doubts fuggelted to me by fome

of the phenomena that occmr’ds  But yet 1 fhall

not trouble you with all the difficalties chat at firlt

troubled me, but redice the Exercife, I defire tQ

give your fagacity,to the folution of, two Problems.

And T will begin with propounding thac fisft, which
is grounded upon the laft of the two-following Pa~
Eers, becaufe though the Hiftorical part of that

e much the longe®, yet the grounds of my Qsere
concerning it, will be much more briefly proposd,

the Experiment it felf naturally fuggefting this Pro~:
blems How upon the mixtare of two or 3
three Bodies, fuch as thofe mentioned  Propfem: Ihe

in the Paper, rhere [hould manifeflly

: E 4 en-
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enfie a great and tumltuary agitation of fmall partss
aad yer even daring this cunfliély not -any fenfiblé
Heat, but « confiderabie degree of Cold be pro”
dwé'ds~and that even inthe nternal parts of the
mixture ¢

The Inducements to make this Problem need
notibe.farrtehd, it-heing obyipus enopgh, that
according to the Corpufcularian Philofophy, which
youand ¥ agree in, a brisk and vacjous agitation 0
the minute paits of aBody is that, which makes it
Hot both in reference to our Senfories, and to it8
operations on other Budies, But I doubr, the f®
of the Problem is mich more eafic to be under”
ftood, than the Caufe’of ‘the Phanomenan, aboit
which I will not ask you, Whether one may not al”
fert, thar Local motionis in ity own natme-a Gene”
Hcal thing, which may be {o diverfified by Cu*
cumitances, that one kind of Medification of it, 8
“tis made in Corpufeles of feveral fizes and {hapes
may be the caufe of Heat, and afother that of
Cold 2 Or elfe; Whethee we may fuppofe, th!
Cold is a pofitive thing, and operates by real Cos?
pafcles'of Cold, whick bappening to abound, and
yet to be lock’'d up in the Bodits whofe mixtut®
Limploy'd ;* they are, by the great coflit chat
dif{@lves the Texwure of the Clafhing Salts, {ep?”
rafely put.into motion and that in fach numbers
that though really there wou!d be a Heat produc
b,)’%-'tbé "brisk -and confus'd agiration of fomé of the
Parts,, -yet. that Heat'is not only conceal’d and
eneekid, but mifier’d by the over- powering oper®”
tion of the Frigorifick ‘Corpufcles. But to ask yo!
abdut.this any other particular way'of folving ovt

\/Janomenon , Were te forget, that. my aim Ijs ;g
: ea
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eam_nm your opinion of this or- that particular
xSleon ?e&ure.or fargcy about onr Problem; bput in ge=
th"a > how it may be beft refolv’d, and whac you
Ehink ¢o be che true Caule of fo odd an Effe,
Having thus difpatch’d the little 1 had to fay
about the Paper that {uggelted the fecond Problem,
I will now fuppote that yon have read the Phenome-
# that contain the rife of the firft, to which I fhall
proceed without farther Preambles fince the Qae~
g‘zn or l/:roblem, that thefe naturally call fors 15,
Whence this vaff force of freexing Wa-
Rér proceeds ? ff force of freexing Problem 1.
For, the breaking of refifting Bodies being to be
made by a violent. Local motion, and Cold, accor-
ding ta the Judgment even of the Moderns, either
confifting in, or at lealt being accompanied with,
a Privation, or a great Imminution of Motion, it
feesns very difficalt to conceive how Cold fhould
make Watex to exert fo wonderful a force, Iknow .
the - Learned Gaffendss -and divers other Philofor
phers teach us; that Glaciatién is perform’d by the
entring of fivarms 61 Corpufcles of Cold,as they call
them, into the Liquor. Bu I much doubt, Whethet
from this Hypothefis a gecd Selution of our Phens=
menon Will be deriv'd, fince thele Atoms of Cold
{eem not barely as fuch to make that Expanfion of
the Water, which is requir’d in che Expeniment by
me recited.For I fee that though Water’ wjl,l,.be more
and more refrigerated, according as the Air grows
colder. and colder, yet uill st be brought to an
2&nal Glaciation, all che {ivarms of the Frigorifick
Acoms in it, are fo fav from exparding it, that they
more and more condenfe it. And exen that degree

‘gf Cold which dcftroys Fluidicy, F:t]oLygh it e{;;:‘rgs:
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Water, doesnot do it merely by the multitudes of

the Frigorifick Corpufeles that invade the Pores 0

the lately fluid Bady, fince pure Spisic of Wine and
almoft all Chymical Oy

les,. though expos’d to the
fame degree of Cold that turns Water 1ato Ice,ox 25
Yhave eryed, unto a far greater than is neceffary t0
do fo, will be but the more . condens'd by thofe
fwarms of Paricles, Bur, which. is more confidera~
ble, Lhave carefully abferv’d, that, befides common
or cxpreft Oyls, Chymical Oyl of Anifeeds it felf,
being frozen or concreted by an intenfe degree of
Cold, will not be expanded bue notably condens’d,
and accordingly grow fpecifically heavier than be-
fore. ' And this Was one thing that kept me from ex-
pecting che remaval of ous Difficul ty from the Inge-
nious Explication given of Fteezing by the Carsefi
ansy When they teach, that che Eel-like pasticies
whereof they fuppofe Water to confift, are very ve-
milsly agitated, and their want of pliantnefs makes
their Contesture lefs clofe; which yet feems not to
agree with the laely mencion’d Tryals. And though
thefe Eel=like parucles (hould {ofe all their fexible.
nefs, thongh in that cafe it may probably be {aid,
that they would - take up lefs room than before, if
nothing oppofe their Expanfion, yet it does not
thence appear; how they fhould acquire fo vaft 2
power to espand themfelves in fpite of Oppofition,
as we have (hewn Wates by Freezing does ac
quire, :
~Tdidnot hope to refolve our Problem by the help
of a Vulgar Suppofition, that well-ftopp'd Veflels
are broken in frofty weather ob fugam Vacaiy - fince

I fonad that Suppofition to be erroneous by divers
Experiments, fome of which are mention'd in the
Hiltory of Cold, ' {

L
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It feem'd lefs improbable, thae fome
to the folving; of oxg' difficiTry might be zﬁfﬁnﬁ;
two othér things. Whereof the fir? is, That, for
ought I have yet abferv’d, no Liquor bat Water, ot
that which participates of Water by having Aqueous
Paiticles feparable fiom ir, will be made to fwell by
Cold 5 nor will Water it felf do fo upon everyde=
gree of Cold,but only upori fo great 20-one as altu~
ally turns it into Ice. And thefecondis, Thatupen
the Glaciation of Water and Aqueous- Liquors, we
may oblerve in the Ice many- bubbles greater or
fmaller intercepted between the Solid parts, and
fuppos’d to be full of Air, (Yfayfopposd, becanfe
upon tryal I found them to have yielded but a {mall
proportion of common Airs ) Which fuppofition, if
true, would perhaps ivite one to fufped, that the
Air contain’d in chefe bubbles might have an intereft
in out Phanomenon; fince I have found by tryals
purpofely made, that Air congregated into Vifible
though not grear portions, m? exercife a confide-
rable Elafticity, which appear’d not whilft "ovas in~
vifibly difperfed tkrough the Water.

Andif [ did not{uppofe, bothzbar you had taken
notice, that there are wont to be numerons particles
of fpringy Air difpers’d through the Pores of Wa=
ter 3 and rhas you had confider d, whether the want of
pliantnels occafion’d by Cold in the Aqueots Cor-
pufcles, whilft they are yec agitated and brandifh'd
by fome permeating marter; and swhether ugon the
change of the Pores that we may conceive to be made
in freezing Water, either by the recelsof ane fort
of fubtil Corpufcles or the admiilion of anuther,

" or the clofer corflipation of the grofier parts, there

may not be prodac’deinr Corpulcles, that compofe
Wa-
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Watet, (to fay nothing of cheintermix’d Air, or the
Concretions or the Coalitions .occafion’d by the
Cold,) a fpringine(s capable to make many fittle
Bodies, endow’d with it, exert agreat force againft
the fides of the Veffel, that oppole their joynt en-
deavoar to expand themfelves: IfI fay, I did not
believe, that thefe and the like {afpicions had oc-
cure’d to you as well as’ to me, together with the
difficulties wherewith each of them (eems tobe in-
cumberd, I wouldacquaint you with what choughts
and tryals occurr’d to me about thefe and the like
conceitss  Bat X not daring to think this could
prove other than aneedlels work, I muft remember,
that my bufine(s in this Paper is to propofe Diffi-
culties, not the: wayes of folving, them 3 it being
from your Xindne(s and Sagacity, that thefe are as
well expetted as defir'd by, '

5 1IR,

- Your, (e,
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AN ATTEMPT
To M{inifcﬁ and Meafure the
GREAT Expansive F ORCE
OF

Freezing Woater.

$R2002%
SREEHE

Qnfidering when T writ'the Hiftory gt
- Cold, chat though divers Plignomena
might induce an attentive Obferver
to think, that Freezing Water hadan
Espanfive Force, yet I had not met
with any that endeavour’d, or even
“propos’d, to meafure it, whether becaufe they re-
Hecied not on it ac all, or judg'd nor the Force
confiderable 5 T who look’d with othet eyes upon
it, thought fit torepair that omitfion, but was theh
fo ill furnithed with requfites for doing it fully,
that I remember I complain'd of ic in my Hiftory of
Cold, And chough, even afrerwards., when the
time of the year Was favoarable, 1 could nor pro-
cire Tuch -Acconmmodations as my defign exacteds
et thinking an imperfect way of Meafuring 10 be
‘better than none, I preferrd tothe making x:o ﬂ;‘";
. {4 P



2 An Attempt to Manifeft and
tempt at all the endeavouring to do what the fealt
defeftive Intruments, I could procure, would per-
mit mey towards the making an eftimate by known.
Meafures, of the Expanfive Power of Freezinh
Water.  For though 1 did not exped, I fhould be
able accurately. to define it; yet I hop'd I fhoutd
make fuch an’eftimate as to know thac Force not t0
be, as one would think it, Faint and Contemptible,
bue very Great anid Confiderable. = -

- Xyemember on this occafion, that.to manifefk.he
Force ot Freezing Water, 1 canfed the Barrel-of 3
fhort Gun to have a skrew fitted to the Nofe of i
by which we might exa@tly flop it, as we did the
Touch-hole anather way ;™ then filling che Barrel
with commop Water, arid “¢lgfing ‘it “accurately by
the help of the skrew, we laid it ina convenient!y .
fhap'd Veflel, wherein We incompafs’d it with 4
Frigorifick Mixtage (of Snow- or Ice aﬁ'd"’SllX.,)
:and in a fhort time we fourd,; 4s.we expeQed, the
Barvel to be burft, . part of the Ice appearing along
he gaping flit thathad been made in the Body of;the
Tron by the Freezing Water, which By this Effe@
feem’d to emulate the joftly admyr'd force of kind=
-led Gun-powder. - But the Defign of this {hopt Pa~
‘per tending ot fo'much to prove, as (in {fome fort)
tomeafurethe Expanfive Force of Wager 5 I hall
'(u.b;»oyn the Tranferipts of - two op three” Expeti~
-ments, made chiefly for that purpofe.

EXPERIMENT 1.

- [ There was taken a frong Cylinder of Brafs,
Whote Cavity 'was. two inches in Diameter.,: 1010
this was put 3 Bladder of 2 convepient fize, With.8
o quanti-
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der ( Yh_o Water in it, that the neck of the Blad-
ﬁronv}N ich I had taken care to have oyl’d ) being
c ngly tyed, the Water might not get out into ha '
cavity of the Cylinder, nor be ca églc of exp‘an’dF ;
1t {elf fome other way than npwargs Then i !})[]'g
Cylinder was fitted a Plugg oEVV’ od r:mt%t "
purpofe, which was fomewhat [efs inongmlé?e] thon
‘(hc Cylindrical cavity, thatit might rife and Erll -
Aly init. Upon the upper part of this Pl oz ol

laid a conveniently thap’d Hat Body, u o%‘v}ﬂ:ivgg \
were plac’d divers weights to d‘eprc’fs &e Plugg
and hinder itsbeing lifted up by:the Expanfior ooy
to be made in Water that is made to frgezex;n&v:r;]n:
Frigorifick Mixture being afterwards appl d to th

Cylinder, it appear’d wichin half an hol:lz or fom ¥
what more, by a Circle that had been purpof ?-
trac’d on the fide of the Plugg, where ’t»gas'flmi({
contiguous to the Orifice of the Cylinder, that the
Water in the Bladder began to expand it ,felf, -and
about two hours after, having occafion to thew-the
Experiment to {fome inquifitive perfons, the circle
appear’d to have been heav’d up in my eftimate a=
bout 3 , if not half, of an inch, notwitgﬁandinv all
the weights that endeavour’d to hinder the afcenfi-
on, though thefe weights amounted to 115 pound
. which were all che determinate weights we coulé
then procure, befidesa brick and foxr?e other things
that were eftimated at five pound more ; - ot did T
doubt that a far greater Load would riot have bin-

 dred its Expanfion.

EX-
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EXPERIMENT 1I.

[ We took a Brafs Cylinder, whofe Dimenfions
were three inches 4% in Diamerer, and in dept
four inches, Intothis we put a fine bladder of 3
convenient fize, almoft fill’d with Water , and
firongly tyed about the neck ; upon this bladdef
We put the wooden plugg to flop up the Ouifice #
Tuch as was conveniant, and upon the plugg we
Put @'piece of aflat-board for the weights to ftan
upon..: ‘Thefe: chings being prepard, we con*
vey'd the Cylinder with all that belong’d to ifs
fave the board, into.a farge wooden Bowl, wher¢
We applied to the Cylinder 2 good quanticy of the
Frigorifick Mixture, made with beaten Ice an
BaySalt;.and having firft mark’d witha circufar liné
the Edge or,Conta&, where the orifice or lip of tn¢
Cyliydextouch'd the Plugg, we layed-on the weights
upon the board, and when by their weight they had

eprefs’d the Plugg «ill the cover of it lear’d upod
the Cylinder, we difpas’d our felves to attend che
ilae of.ihe Tryal. The event whereof was this, that
whenthe a&ion.of thé Erigorifick Mixture had pro’
duc’d fome Ice in-the Waterincluded in the Blad-
der, that Liquor appeard o have dilated it felf
Riongly enough to beginto raife che Plugg with the
fuperincambent weights, and by degrees they. wer®

y-the ‘growing Ice raig’d til] the mark, diligentl)
made on the Plugg where the «edge of the Cylindef
touchd it, wags ahout a tenth part of an inch #°

ovethe Ration it had before the Plugg had been de;l
prefs’d. Then we took out the Bladder, and foun
the: Cylinder of Watef dvithin the Bladder not btg
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qz Wholly tarn'd into Ice, but to contain fome
antity of unfrozen Water in the parts about the
ﬂgn&rc’ which Liquor, if we kad not fo foon de-
fone from the Experimenc, .( as for certain Rea-
. swedid ) might probably have rais’d the weights
Wmewhar higher. But as 1t was, the Ice in length
35 bue three inches and about §, and yet fo fmall 2
Suantity of Ice fuffic’d to raife, befides the board
Edey lean’d on, as many weights of Lead as amount-
to an hundred pound Averdupoise

EXPERIMENT 1.

[ The day afcer the above mention’d Experiment
as made, totry yet farther the Expanfive force of
reezing Water, the fame was reiterated afeer the-

Manney above deliver’d, but with this difference,
that, having procur’d more weight, when the Plugg
Was lifeed up 4 o fomewhat better ( which Plugg
®gan fenfibly to rife within half or three quarters
o an hour after the Frigorifick Mixtare was apply-
¢, ) it was loaded with a weight of two hundred
Pounds, and 2 fifteen pound piece of Lead, and
Other Bodies, as Boards, ¢re. to lay the weights
Upon, which being alfo weigh'd by themfelves came
'0 fifteen pound more, fo that the whole amounted
% 230 pound; and if the hundred pounds were
Soth of them, as their bulk and fhape invited s to
8uefs, of thac fort of weights which are call’d the
Steater Hundred, containing an hundred and twelve
Pound 2 piece, twenty four pound mufk be added -
t the famm, which would thereby be madz up

54 POund.]
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An Advertifement of the Publifher's.

Is manifef enough by the beginning of the folIoW"’g
Paper, that *twas not intended 1o come abroad 4l
os indeed it was but a part of fome Writings al"’“.‘
Cold, defign'd to inlarge the Hiftory of that .Q"“I’e
ty. But yet the Author forbore, by altering it, to accommod#
ir 16 the Papers wherewith it now comes forth; becaufe in?
very formit was by him ( Being 1o take ajourney) left feal’d "
with the Learned Secretary of the Royal Society in Febr.
theycar 166} ; fince when it did, till lately, eontinue in f"’f’]'
Jafe hands s:the Author having no need tomake ufe of ir. Wh®
Circurftances are now mention'd to ?ep the Reader from W"”]
dring, that the Author fpeaks of the Produftion he madt Y
cold by the Conflidk of two Liguors, as a New Experiment A" i
Phznomenon’; though new two or three years ago,the learté
Sylvius, s he is inform'd, takes natice in'one of his Books, of
way & producing Cold by a_Mixture of Spirit of Vitriol, &
anotler Saline Spirit. ~ But befides that’ the Author's “,""
# differing enongh from Sylvius bis, *tis ayparent by_ the tim
when his Experiment wa left with My. Oldenburg, wht y
veady to bear witnefs to what is beve faid, that he had m#
it arledt fomeyears-before the other, 1o mbic%-be was perfedt 1{1
a fliranger ‘nor hath yet ever tryed it, came abroid.” Nor ﬂzold
be eafily have look’d for the Produttion of €old by the mixiu'*
of the Jicid Spirit of Vitriol with every Volatife Spirit; b
caufe be found that the Oyl of Vitriol ( as that Acid Liguor ¥
commonly, but abufively,called ) would by its conflict with U1
nows Spiritsy produce nor Cold but Heat. Whether the Catt
#nd Cantioufnefs, with which be made the Experiment 10?
10 be [ubjogned, may give the Diffident. and Curiows more [a_"“‘{
faction than a bare Affirmation would do of his having prodicé
Cold upon a mixture of contrary Bedies, he leaves it to othe”?

20 judge. And1fball now only add, that be fome years f

net
Jhew'd fome Cu_riom Perfons, that Cold may be made to rfﬁ"f
Jrom the Conflidt of Bodies, whereof none is a neceffary Ingt®;

dient in the Experiment , from whi it Ihave!
long des i s et f m which, it may be,



EXPERIMENT
ABOUT THE
Propuction of CoLp
BY THE

Conflict of Bodies, appearingtomake
an Ebullition.

ND now that we are fearching afcer
the Nature of Cold, am patin mind
that I have fometimes wondred-ata
certain Experiment that is fo Ano-
malous, and feems fo Little of kinto

' the nfual Phaenomens of Cold, .that
though I do not particularly teach the way of ma-
king it, becaufe I could not do it without difcaver-
ing {omething in Chymiftry, thatcogent confidera-

id me at prefent <o publifh 3 yer 1 canot

tions forb : :
forbear to relate, on-this occalion, the miatter of

Fa&, borh becaufe it may afford confrderable Hints
to {agacious In’quirers, and becanfe it feems fo lir-
tle congruous to moft Theories: of the Caufes of

Cold, that it may make the Framers of Theosies
) Fa moré
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more wary, and help alfo to excufe my backward”
nels to propofe Hyporhefes about-Cold in a refolut
and covfident way. ' »

" The Experimant is this: We took three Salint
Bodics, each of them parify'd by the Fire and
whevreas there are divers Bodies, thatbeing mingled
together acquire a Heat, which neither of them had
apart5 and whereas it is faid by fome that ‘there
ate 2 few, which being blended rogether make

mixturs fomewhat colder than either of themfelvess

thefe Salts of ours being put together in due propor-

tion, do upon their mixture produce that, whichthe
Eye judges to beé a great Efferveicence : but though
the hiffing noife be loud, and though the numerous
Bubbles fuddenly generated will make che mattes
apt to overflow the Glafs, if the one bepot caps
cions, and the other be not put in by litele and lit-
tle ; yet even whilft this feeming Ebullition lafis »
the Glafs, which one would expe& to find very
hot, (as ufually happens npon the misture of the
‘Saleaf Tartar, and Spirit of Nitre, and upon the
zcanfufion of the like Saline Bodies difpos’d.to pro-
-dude together: fuch- Efflorelcencies ) .‘inftead of
«grow.nng hot,’ does,_if it be held in oneghand , feel
much cooler than before, and that in a wonderfil
degrees infomuchthat ev’n in Winter the ontfide
of:the Glafs-iwonld quickly be cover'd with great
drops of Dew, whichafter.a while would unite, an
‘trickle down by their own weight, - And this W6
seonld make to Iaft for a greatwhile, by cafting in by
Aegreesinoterand more of one of she Ingredients o8
wecther. > Andbefides thar; this copious Dew o
e outfide of the Glafs, reach'd as high as the mis*
ture within, which‘aigued whence it protecdebd ;
P - . c.
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befides that, purpofely looking on the bottom of the
Glafs whole outfide was concave, we found no fuch
drops of Dew there, becaufe the Vapours of the Ex-
ternal ‘Air could not in any quantity have accefs to
it ; which fhew'd the Dew, confpicaous elfewhere,
10t to come from the tranfudation of the finer parts
of the Mixtare throngh the pores of the Glafs : Be=
fides thefe things, 1 fay, 1 remember, .that having
fometimes purpofely wip'd off the Dew here and
there with my ‘Han kerchief, the dry parts of the
Glafs would in no long time regain freth drops of
Dew. And this odd Experiment we did for the
main repeat not only in the prefence of an Inda-
firions Chymift, ( whofe Tryals anexpetedly gave
us the Rife of the Experiment, ) but alfoalone, and
at differing feafons of the year. - ‘ o

I (hall add, that having afterwards, about the
middle of November, thought fitto vary alieeley and
repeat the Experiment, becanfe 1 could then make

yfe of a feal’d Weather-glafs, which I had not at
hand when I made the former Tryals 3 I took two
e of which I put a good

deep Glaffes, o the on ‘
quantity of fair Water, and in the other I made
fuch a MiXure as I was lately mentomngs and

having by a firing, (to prévent the altering of the
temper of the included Air by the warmth of my.
fingers ) let down the Weather-glals into the Wa-
ter, that the Liquor fhue up in the Inftument
might be cool’d by che ambient Water; afcer it pad
ftay'd there a reafonable time, I took it oat })y the
firing that was faftencd to the apper partof 1t, and
Jetting it down into the muxture that was then hif+
fing, and filling the Veflel that containd it with

multitudes of faccefively emerging and hatily va«
: T " nifhing
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nithing bubbles 5 I perceiv’d neverthelefs, that the
coldnefs of the feemingly effervefcent mixtire mad®
the imprifon'd tindted Liquor to fubfide fo loW)
that from four inches and three quarters (ot ther¢”
about) at which height it fiood in the carefully di°
vided ftemm , when the Weacher-glafs was take?
out of the Water, it fell in a {hort time lower tha0
to one inch and a half. - And becaufe I forefa?”
that this mighe feem fcarce credible, efpecially if!
fhoald relate how (wifly the imprifon’d Liguot
fubfided at the beginning 3 I (hall apnex, that, fof
facther fatisfation of others, I remov’d the Thet”
Mometer out of the mixtare into the common. Wa*
teragain, where it foon reach'd to fomewhat abov?
four inchesand 2 half 5 and not content with chats
T put it a fecond time into fome of the frigefackive
muxtute before it had done foming, in which it felb
as before, fomewhat below an inchand a half, and
prefencly after, almofk as low as to an inch. Apd
having once more put it back into the Glafs that
contain’d the Water, the included Liquor re-af*
cended to above four inches and a half, and this
10 an excellent (eal'd Weather- glafs, whofe ftemmé
Was not in all sbove ten inches long, with a Bal
proportionably big. And for farther confirmatio™
I'took notice, that, whilk the mixture, by its hi(ﬁng
Roife, and its frangely numerons Bubbles, feem’
tobeina flate of Ebullition, the outhides of the
Glafs that contain’d it, were, as far as the mixtufg
reach’d, fo plentifully bedew’d with the condens

Vapours of the ambienr Air, that their weig

carried them down"in linfe fireams which lcff
round abont the bottomof the Veffel a pretty qua0
tity of Liquor, that appear'd by its tafte not to 2%

e

v
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been made by the tranfudation of any of the tharp
and Saline Liquors that were agitated within the
Glafs. Thereremain’d only one fcrnple, which was
fuggefted to me by the remembring of 2 circum-.
flance, which however, at the making of the fore-
mention’d Tryals, T had not minded , and Wwhich
gofﬁbly‘ moft Obfervers would have neglected ;

ut calling to mind, that the Watcr, I had made ufe
of to immerfe ‘the. Weather-glafs in , was brought
out of a room wherein a Fire was wont ( though
not conftantly ) to be kept, whereas the Ingredi-
ents of the mixture werekept, and put together in
3 Chamber, which, though contiguous to the for-
mer, had no Chimoeyin it5 I thought fi-yfor great=
er circumipedion fake, to let the Wacer ftand all
night in this [aft-mentior’d Chamber, that the Am-
bient-Air might have the fame Operation upon it,
as upon thofe Bodies that were to be Ingredients of
the mixture : And then repeating the formerly re-
cited Experiment, though I thought it needlefs to
fpend time to watch, as before I had. done, the
greateft difference in Cold betwixt the Water and
the bubbling Mixture ; yet by making removes of
the Weather-glafs to and fro, from one Liguor to
another, it fufficiently appear'd, that the greater
coldnefs, remarkable in the mixture , dxd.nprbe~
fote proceed in any confiderable degree ( ifinany
degree at all ) from the Water’s pot having been
kept in the fame Room with it. o )
So that by thefe different Tryals it feems mani~
feft, That the coldnels of the muxture Was nor a
Deceptian of(heScnfory, fince it would be difco-
ver'd by the operation, it had, not only upon the

Vapours of the Air ondge outfide of the Glafs, but
‘ upon
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upon the Thermometer it (elf, plac’d in the midft
of the mixture, which this laft nam’d circamftance
arguesto havebeen cold throughont, and ev'ninits
nnermoft partse : ‘

And o fhew, how much this firange coldnefs
depended upon the pecnliar Texture of the mixture,
or the ftrature of its component Corpufcles, and
the peculiar kind of motion that was excited in the
tumulaating Particles 3 I (hall here fubjoyn a
Relation which probably will not appear defpica-
ble 5 namely, That in the firft place I ook fome
of the acid Liquor, the reft of which I had made ufe
of to make the mixture, whereof I have been fpeak-
wg; and put a convenient quantity of faix Water,
which had been kept 2 night or two in the fame
room ( wherein was no Chimney ) with it, that
there might be no caufe of fufpicion, that the one
had been expos’d to 2 more or lels cold Air than.
the others and yet thefe two Liquors did {carce
fenfibly differ in coldnefs 5 thongh to difcover whe-
ther they did or no , I remov'd from one to ano-
ther of them a good feal'd Weather-glafs with a
very {lender ftemm. - : '

And in the next place, 1. took a convenient
quantity of the pure Salt, Lhad {o often employ’d,
and caft itinto a Gla(s full of Water, which I had
kepe many hours in the fame room with it, and
Wherein I had a little before plac’d a feal’d Wea-
ther-glafs,that the included Ligquor might be brought -
to the temper of the Ambient Liquor’; bur upon
this Inje&ion, the tin@ed Liquox of the Thermo-
fcope fublided fo little, as not to make me look up-
on this Salt as being it felf: extraordinarily Cold,
hoce other obvious Salts (gt 1 have at gther times

caly
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calt into Water to cool it a lictle) and ev’n Sea~
Salt'would ( according to my Eftimate ) have re-
frigerated it as much, if not more. Nor did I ob
fetve the Glafs, wherein I was wone to keep flore
of our Salt, (thongh I had o?ten occafion to bandle
it ). difclofe to the touch any remarkable degree of
Coldnefs 3 fo that the coldnefs of. our hiffing mix-
ture could not be agtributed to that of either of the
Ingredients apart; but was a Quality emerging up-
on their being blended. - Now when 1 thus made
thefe Preparatory Tryals, having afterwargds plac’d
in the fame Window ( of the Chamber laft mentis
on'd) a couple of Glafles, with common Water in
one, and in- the other fome of that mixture ,”of
whofe frigefa&tive power 1 had very recently made
Tryal; - I left themto{tand there together all night,
and left alfo fianding by them fuch afeal’d Weea-
ther-glafs as I have been mentionings and the nexc
morning, when all the vifible commotion or agita-
tion "of the mirute parts of the contrary Salts of
the Mixture was quicted , I.put the'Weather-glafs
£irft into one of thofe two Liauors, and then into
the other , and after remov’d it back into the for-
‘mer again, withont perceiving any difference worth
minding betwixt the coldpefs: of the mixture and
that “of "common ‘Water: And with much the
like fuccefs I fepeated the Tryal, afcer the Water
and the other Liquor had ftood in the fume room
( unfucnifh’d with a Chimney) for near twodayes
andwmights, ¥ »
- Auf for farther confirmation,. I fhall add» that
having .inftead of the Salt, which I hitherto made
ufe of, taken fome of the Spirit, -that was wont 10

come over togechet with that Salt, and did fo abc:‘zr:g
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with it, that a good deal of it lay undiffolved at the
bottom of the Liquor 3 having, I {ay, imploy’d this
faline Spirit'inftcad of the Salr it felf, and having
for Tryals fake mix’d with ic another Spirit, drawn
in my own Labaratory for the purpofe , which to
-me feem’d as like, as could be made, to that which
I had all chis while made ufe of 3 I found, that the
mixtare of thefe two Liquoss . (.though it produc’d
far fewer Bubbles than I'was wont to have ) inftead
of growing Cold, grew Luke-warm, and quickly
impell’d the Liqnor in .the Weather-glafs, from a
little above three inches, to'asmuch sbove eight;
and yet, befides that this laft Spirit was, as'far.as
I could perceive, and that after: the fame manner,
drawn from the {ame Materials with that I had us'd
all this while; the Sweil and Taffe, ( whichare
both of them pecnliar and 04d enough ) concurr’d
-to manifeft the two Spirits: to hei of the -fame
kind. o
And, for farther proof, I {hall add; that to fatisfie
my felf the morefully, I took a parcel of thefame
Liquor, [ had Jately employ’d :with fuccefs 1n inar
kipg the Frigarifick Mixuie, and yet ev'n this Li-
quor, which with che dry Salt wopld queflionlefs
have produc'd a Frigefadtive Mixwpoe as well as the
reft had done, whichThad 2 lwsle before takenoue
of the fame Viol; this Liquor. { X fay) put 103
new portion of the Saline Spirjt aboyé-menrian’dy
though they did not produce mingte Bubbles numer
Tous enough to make a Fome ; yet the Mixture,.in
Read of growing very cold, grew mandeftly Luke-
Warm, not only iy the Judgment of the Touch, but
-_bY‘ is Operauon on a good (satd Weather-glafs,
cacefully and for a competent while imploy’d toex-
amine
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gfm_ne the Temper-of it. Whereas on the contrary,
aving purpofely kept fome of the Frigorifick Spi-
Lithy*the Fire fide, till its temper was (0 alter'd,
that 1t nimbly enough rarified and impell'd up the
Spirit of Wine contain’d in a feal’d Weather-glafs,
Immers'd in it, and hawing into this Liquor caft
fome of the Frigorifick Salt, ev’n whilft the Spirit
of Wine was rifing, and would probably have rifen
2 pretty while longer 5 this injeéted Salt, when it
began‘to be diffolv’d’, did not only give a check to
the rifing’ Liquor, and quickly put a ftop to its
afcent 3" bur, (as I expected ) foon made it fubfide
again, “till it fell aboutthree inches or more (which
Was very much in-a fhort Weather-glafs ) bencath
the Station where the 'Spirit of Wine had refted,
before the Liquor was fec by the Fire fide; nay, af-
terwards, I try’d, That a Frigorifick Salt, being
well warm'd by the Fire fide, did, with an appro-
priated Liquor , that was alfo warm’d, produce a
coldnefs manifeftly perceivable by the Weacher-
glafs, So that in thefe cafes a Body but moderately
cold, nay atteally warm, haftily reduc’d one, aétu-
ally warm, or at leaft tepid, toa far greater degree
of aéual coldnefs than it felf had. L
Thefe are fome of the Experiments I try'd with
the Liquors-and Salts, of which, upon allowable
Confiderations, I muft now forbear to fet down the
way - of prcparing: But that ev'n ac_prefent I may
not be altogether Wanting to the Curious, I de-
vis'd'a ‘way of making a Succedanenm o this Expe-
riment, which I thall here willingly annex, as that,

which though it be much inferiour to what I may
one day be at.liberty to acquaint the Reader with 3
vetit. will flaew the main thing intended, by mani=

fefting,
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feRing, That Cold may by the mingling of Bodie’
be produc’d, or increas’d to a degree exceeding
that of either of the Bodies that compds’d the Mix
ture 3 and this, thongh at the fame time a feeming
Effervefcence be made by the Bodies , that thus r€-
frigerate eachocher, o 4 L

1 took then very good Salt of Tastar, and putting
to it a convenient quantity of Spirit of Vinegar
I did, whilt the mixture was hiffing, ( but feem'd
to the touch to have refrigerated the Glafs that con-
tain’dit, )’ immerfe into 1t the Ball of a' good feal’d
Thermofcope, furnifh’d with Spirit of Wne. Ands
though the Weather-glafs were not much,above?
foot long, yet the coldnefs of this Mixture made
the Tin&ted Liguor defcend, haftily enough, two
inches and almoft a half, And to fhew tarthefy
That this Mixure was aCtually colder than col
Water , removing the Weather-glals ont of the
Mixtureintg that Liquer,- the tin&ed Spirit bega?
to re-afcend and that fo nimbly, thac in about
three minutes’ ( that the Ball of the Thermofcop®
ftay’d under _water ) the Spirit of gW¥ine: had re
afcended.-about;-an inclr and- a balf; if not moter
Ard to try Whether this- ;coldnefs of the mi*
ture did- proceed from’, or depend npon, fom®
Texture -of the parts, that was not very peyma”
nent, and yet did not-quite degenerate 5 imme’
diately after-the Ingredients had ceas'd to wofl“
upon one another y I remember, that near an howt
ateer “the: Ebulliticn of - the. Spirit and.-Salt of

artar was.over, the Thermofcope ‘beipg 5€7
mov'd_out of the common-Water, whepe 1t bad
ﬂOO_d immers'd, into the- Mixture, ' dofc ended abou*
half an inch or mose.  For -want of Spkmf{fﬁ};

t
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:é:rrl In ;?L}luci :qt begin the Experiment anew, and fo
B (it will alwayes fucceed uniformfy, *
fut yet to give my felf what

arther fatisfattion I could, by ¥ The Author's wari.
trying the fame Experiment in "3 was not. here 4-

uch a way as might difcover, ':,’,ﬁ;,,’}%,,’,’,‘,',‘,’,”,’i;fﬁ';}

Whether or no the Phenome~  Experiment didnot al-
non did not depend upon, or wajes fucceed.
'equire fome peculiar Texture ‘
0 the fix’d Salt that had been employ’d; I took
fome Alcaly ( made by diffolving Pot-afhes in fais
Water, and redncing them by coagulation to 2 white
Salt, ) and pouring Spirit of Vnegarto it, I found,
That this mixture did not, whilftic hifs’d, grow at
all colder, but rather fomewhat warmer, And, for
farther fatisfaéion, immerfing into it the Ball of
the newly mention'd Weather-glafs, 1 found, that
it afcended in a fhort time abont an Inch, and, be-
ing remov’d into the Water, defcended about half
a0 inch 3 and by making removes of it from one of
thefe Liquors into the other twoor three tmes
More, I found, That the Spirit of Winedid rifeand
fall according to what has been newly obferv’d, but
its motions upwards and downwards were both lefs
than before, and more flow.

FINIS.
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ADVERT‘ISEMEN_T
To the following Obfervations ( which

may alfo ferve for manz Hiftorical paffages in
the Author’s other Writings. )

WH ereasthe Author docs fregquently make ot of
the Relations of profeffed Seamen and oth?’

Navigatorsy and of Obfervations made foms in 'bf
Eaft, andfome'in tbe Weeft-Indies, iswill be fit to ﬂd‘ _
vertize the Readersy thar he kas been vary wary in at
misting the informasidis thar'beimployes béing f “r:
ward enor gh toreiel’s as be bas often done, fuch s ™
My oghers 4 wid 2ivAly bave yeceived : ‘But nonﬂ‘k
F-ntng bis wunied rejeGion of the particalars be f ‘"t
¢:ofe 10 disieliepes Jbpas eafie firgbim to be well ff
nijbed wuk [uch velations s ¢ makes ufe-of 3 fei" d,
anyAVrirenof g’&yafzef:iedl@i ifs paving bid [ggcbl’?
prriwuties of receiving fuch Antbentick’ Informario®
fr m SeaCaptainsy Pilots, Plantersy and other TT4
ortrcra rawrE gt @ W o PAEd b 15 zba{”’ﬂi}
v yragec he b exmany years & member of 1

‘ ¢ :1:/% appafﬁ?gbéﬁeﬁgﬁxgt “Great Biiain !
wiwoge- re-bufinefs-of-aif 1he-Enghlr-Colonies 7
the Ufles and Continent of America, and of being f;;
1w, urehree years one of that Court of Commissees ( i
they cail it ) that bay the [uperingending of V! ’,}’

aff sirg 4:{ the juftly famsosts Eafk-Indian Company

England.
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Besisssmtates

OBSERVATIONS

| AND
EX P ERIMENTS
ABQUT THE. ”

SALTNESS of the SEA,

-

THE FIRST SECTION.
»Chapc L
He Caufe of the Salefs of the Sea’
¥ appears by Arifforle’s Writings-to.
. have bufied the Curiofity of Na-.
turalifts before his time 3 fince;
which;his Authoricy, peshaps much-
- more than his Reafons,.did for di-:
t\?s Ages make the Schools and the generality of,
Q;faturaliﬁs of his Opintony till towards_ the cu
the 1aft Century, and the beginning of ours,
l‘gme Learned Men took the boldnefs to queftion,
h: common Opinion  fince When the Controver e
es been kept an foot, and, foroughtI know, will:
D.fog-.qs long as "tis argued on both. fides bis; h¥..
daleQical Arguments, which may be probable ont .
G3 both

)—=




2 Obfervations;ayzd Experiments

both fides, but are not convincing on either. Whﬂc;
fore. 1 thall pere .briefly deliver fome p;:,n(culaf:n;
apoukthe Saltnefs' of the Sea, obtained by my QW*t
tegals, iwheré 1 was ‘able ;" and where 1 was no’s
by the beft Relations I conld procure,, efpb‘cCl’”
from Navigators: | AL E G
Firft then, Whereas the Peripateticks do , afte’
their Mafter dyiffacle, derive'the Saltnefs of the $¢*
from the Adpfion of the Water by the Sun-beams
ithas ot been foind that I know ofy that where N0
Salt or Saline Body has been diffolved in, or extradt”
ed by Water expos'd to thé’Shi or other Heal
there has been any fuch Saktnefs produc’d in it,
v jultifie’the Ariftsielian Opinion. *This may D¢
gather’d, as to the Operation of the Sun, from ‘hi
many Likes-and Ponds- of ‘fre(h Water-to be-m®
with, even in hot Countryes, where they lye expo
fed to the: Adtian of: the"Sup: : “And a3 for oth?
Heats, having out of Curiofity difill'd off commo®
Water in large Glafs Bodies and Heads till all t°
Liqnor was ;%ﬁr'a&cd, Without finding at (He-Bo!”
tom ‘the- tWo- of thrée thoufandth part, by my guﬂ(sz
o $alt, amin a fitrlé white earthy fabftance the
ulully veimained?  And though Thad fognd 2 1
sncofifiderable quantity of Salt, which, T dgupt nos
Ty -be :met Wwith in' fome ‘Waters, 1 fhestd 0
hake Beed aptéo conclude it tohaye ben geneydt®

it G the Wicer by'the AQion of the Eirey b5

ofe T'Have by {evepal Fryals purpofel made:}ans"
eifdivhere ‘méntion™d, found; that in many p]“fi d’
(C#d Totbenot bur'f 1 had farther tryed, | hoty
ha?é'?@ﬁff';‘frﬂéfzme ' more )< commén‘Wat?—F?h’”i
f&y’?ve_‘x: it bet féi:'&}‘d(c’d 10 the Heat of the So7: i
03,(;3,4?{?!#?5,‘,'}!3%*1 it4n eafily difcoverable, SHHES

VIt I Se e AR e S R

t10d



 abont theSaltnefsiof ‘theSea.
?_fthﬁ nature of common Salt; of ‘Sea-Salt3: which
two Iam not here follicftous-to diftingnithy beeaufe
of the affivity of ‘their Natiifes; and that inimoft
Diaces the Salt:eaten at Tiblesyisbuc Sea-Salt freed
from its Eartliy and other Hettrogeneities, the abs
fence of whiich makes it more' white thanSea- Salt-is
Wwont to be with us.  Théfe Jaft- Words I.-add, be~
Canfe credible Navigators Kava:inform’d me, -that
in fome Countryes Sa-Salt without any prepatation
coagulates véry whites of -which: Salc I-have had;:
( from divers parts ) and us'd fomic parcels.
- Butfome of the Champions”of Ariftorle’s Opini=
6n are o bold as to alledge: Experienee for ity
vouching the Teftimony of Sgaligerto. prove, that
the Sea taftes falcer at the top thah ac the bottom,
where the- Water is affirmed €6 be fre(h. Bt &g for
the authority of Scaliger, though[ take hidh"*to be’
an acute Writer, yety 1 confefs that, for reafons®
elfewheregiven, I donotallow it that Ventration
which I find given itby vety Leathed Men, poram

Iover prone, even 2s to mateersof Fad ; 10-3cqi=
efce in wha he tells us, whei he neither fignifies
that he delivers things nponhis aWn Experience, of
declares from+vhat crediblé Information from othiets.

he received themi =

~"Tis triey tHat'h‘aviﬁg—%&e‘ﬁé&et‘véd, thgt 563— v
Sal¢ diffolv’d in- Water, is ipon”the recefs’of the-

P

faperfuous Liguor, wont fo begimiies doncretiony -

not as tioftotherSeltd do; ateither the Lateralos .

Lower;par’{s“éﬁhe”-V'em;,’.Obﬁs'!h‘} the

‘tdp of the -

Water, il thipk it iripoHIBIE; chat fometimes -

in very Hot Climates of Weathét) the Sea'may tafie -

mote (alt dtthorop, thari at Tomédiftance béndath

Ps

its But conifidering Howgréat® Proportion of the -

G4 Salt



4 Obfervations and Experiments
Saltcommon Water is wont to be impregnated Wit
before it fuffers Saline. Comicretions to begin, a0
how-fax (hort of that ptoportion the Salt contain®
in the Sea Water iswont tobe,, infomuch that abou:
Hollandy 3 Durch Geographer ot two have 00
oundit to amount-to the proportion of one to forty?
and1:m England found it o be no more than 1 (ha!
Seheshing - hereafter fpecifie ; itfeems not likely
Seftion . 1. D¢ Scaliger’s Obfervation was W
wardsthe lgr-  Made, and it mu@ be very unl}kely
terend. . that it (hould generally hold, if ‘h"‘f
Saltnefs of the Superzcial parts ©
mpared with that of the lower part®.

the $¢a be ¢o

ofita .. .. ) R
- Andyet I do not buiid my Opinion wholly upol
this Argument of fome Modera Philofophers, That
Salt being 2 heavier body than Water, muft necef
nly communicate moft-Saltnefs to the loweft parts--
- For_though this Argument be 2 probable onés
yet Water being 2 fud body, the reftlefs agitation
of whofe Carpu(cles makes them and.the Corpue
fcles they vcarr,v‘with them perpatually (hft placess:
whereby the fame parts.come to. be fomerimes ¢
the Top, and fometumes nt the Bottom. This cor
fidération, together with whar was-lately noted
the peculiar Difpofition of Diffolved Sea Salt, to be-
sinlts Coagulation, upon the furfaceof the; Waress
maymake the Argumedt ve ace confidsring fped””
ed 00t 19 be fo.cogent, a5 ar frit, fight one MY
think'it WWhich fafpicion:I-mighs fomewhat coun?:
tenance by fubjoymngy-that in divers Metals, a0¢
other, tingted. Soluionss, -1 Juve pot’wfually 00
fery'dthe uppes pasy-of the, Liquar to be maniftlt”
Jy deeper caloured 2hap. the Jcht;sa;,xbw%:.‘w?-:;"



“about the Saltnefs of the Sea. 5

ween Metalline Bodies and their AZenfruums, the
dxfpropom'on of (peciﬁck gravity does nfally much
‘exceed that which I have mer withy between Sea-
Salt and Common Water. '

CHAPD. 1L

i8 urg'd out of Linfeorsen by.a Learned Mo~
dern Writer, that wanung freth Water neas
Goa ( the Metropolis of the Portugals in the Eaf-
Indies ) -they make their Slaves ferth it, by diving,
from the bottom of the Sea, which feemsa clear
evincement of the Peripatetick opinion. But in this
Obfervation I cannot acquiefce, for two Reafons :
The one, becaufe that though what is alledged as
matter of Fa& were Rri@ly true, yet fo gereral a
conclufion could not be fafely drawn from that par-
ticnlar inftance, fince in other parts of the Sea the
Contrary has been found by Experience, as'T (hall
ew efe long. And other reafons than thofe given
by.the Peripateticks may be rendred of what hap-
Pens at Goa, Which-reafons may extend to the like
cafes; if ‘elfewhere they fhall happen to be met
with,' For it may very . well be, that Springs of
frefh Water may arife in fome parts of the furface”
of the Earth, thatvare cover’d with the Sea, as they
do in inqumerable Vallies and other places of the
Tesreftrial Surface that is not fo covered. Notto
mention thofe Springs that appear in divers places
Upoi.a Jow Ebb, coverd with the Sea: during the
Flood, The Curious Hungarian De Admirandis Hun-

Gavernour that gives us an A~ gariz Aguis, -
count



6  Oifervations and Experiments
count of the wonderfol Waters that enhbble'h;:
Countrey, relates', that in. the River Vagns | o
suns by the' fottrefs Galgarium, the Veins of b {
Water fpring up in the bottom.of the Rivef it fd:
Negue in Ripatamum, {ayes he, cﬂ‘””‘ !
Pag. 65, 1ur calidas [ed etiams intra amnemy fi f w
dums cjms_pedibus [uffodiass calent 4
tem immodice; Xca Nay. 2 I have been affur'd D
more than our Learned Eye-witnefs, that there lfi
a place upon'the Neapolitan Coafty where they (87 i
1 thiok 2. Writer or two of thofe parts } obferv (
the Wates to fpring.up hot beneath the Surface 0
the Sea, infomuéh that one-of my. Relators ‘thruft®
g in his hand and arm {omewbat deepet than: wa#
convenient , found there: an offenfive degree
Heat., . Couhno o
. Befides, (whichis my fecond conje&ture ) as't0
the particular cafe:of Goa.,.X had the curiofity ¥
enquire.of:a great Traveller, .ahd a man of Letters/
that liv'd in that Cityand the sieighbouring placesy
and gave me 4 pertinent account.of themm, ang.efpe”
aally of thar place whence the frefh warer s fcxch’d_‘
by the Divets , which his Cutioficy led him to vifit
and take fpecial .notice of3 bur found by “himy-
that the Divers do not now think it needful o feré
their frefh, water folow as. from:the bottom b. che”
Sea, agd:that by the litile depth, whence. hié and’
other mens curiofity causd: it to be takeryup ; b8,
jadg'd it did ot fo much cotne from any freih wa<.
ter Springs rifing at the bottom ‘of the S22 sz ifrot
afmall River” (whofe name I: do not rememb'e_{‘)‘,
that not far from thence rune” into the Sea} W“r.'“:
fugh:a junGue of circumfYances,-that at-the mcﬂ‘p
viond plages, the frefh water dees yet k‘eepafg;‘é_



_about the Saltnefs of theSea. 7

' ;gcr-élbly diftin&, apd 1s not yet fo far made brack=
b, as not to continue potable, though nat very
good,.  Which conjeéture of his I could make
probable, by what I have had from eminent and
Qbferving meu among our own Nayigators, touching
the fliding of Waters one over another, in fome
Patts of the Seay efpecially near the mouths of Ri-
vers, But the difcuffion of this matter, and the
Patticulars of the: Account given me of the fcitua-
tion of the place where Water is div’d for near
Goay wauld require more words than they would
in_this place deferve, ynlefs the point under de-
bate ‘were more important to our prefent put-
poles” '

- I might here pretend to a clear demonfiration
by experience of the contrary of what Scaliger deli-
vers, by vouching the teftimony of the Learned Pa-
tricips, Who affirms, chat being upon.the Sea which
takes its deoomidation from the Ifland of Crere
(‘lhﬁgw‘,'Ccmdia,)_h;c',did, in the company of a Vene-
tham, Magiftvace, Maccenigo, ler Sown a veffel ( fux-
iy’ witha weight to fink 1t ) 'to the bottom of
the'Sea, whese, by the help of a contrivance,t was
unftopp’d, and fll’d with Water there , which be-
ipg drawn up, .was' found ta be not frefh but Salt,
This Experiment, 1 fay, I could oppofe as-2 Demon=
firation againft Scaliger s but though it be a very
giobgblc Argament, and more confiderable than any

[have feen brought by the Peripatericks. for their
~ Opinion, yetI confefsitwouldbe more fatisfactory
to.me, it it would not permitme to fulpect, that in-
the drawing up of the Veflel chrough the Salt waters:
thaugh there had been Frefh water taken in at the;:

Bottom, the tafte may. have been alter’d by,ft%e;

E R : : o=
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fubingreilion of Salc water, which being bulk fof
bulk heavier ‘than Freth, would by its ponderO_U.f'
nefs endeavour to fink into the alcending Veficls
and thereby more eafily expelf part of the P"‘?m
Water, and mingle withthere®, Wherefore I fhall
confirm the Saltnefs of the Sea at the botrom by fome
Obfervations, that are notliable to the fame Obje”
Ctions s that of Parricisy, ‘ ‘
The firftis that of thePerfon, whom 1 elfewhere
mention, to be able by help of an Engine to flay
confiderable time at che boteom of the Sea ; for ©
him I learn’d, among other things that I defird 0
be inform’d of tonching that place, that he found
the Water to have as Salt a tafte there as at the
top. »
The next Obfervation I obtain®d by meansof 2
great Traveller into the Eoff and Weft Indies, Who.
aving had the curiofity to vfic ghe famous Peatl-
NG at Manar, near the great Cape of Cowsoris.
anfwer'd me, that he had the fame cariofity that I
expre(s'd to learn of the Divers, whether they’
found the Water Salt at the bottom of the Ses
whence they fetch their Pearl-fithes? and that he.
was affur’d by them that it was {o = And the fame
perfon being asked by me about the Saltne(s of the
Sed in a certain place under the Torrid Zonts:
which the relation of a Traveller inclind me to,
think to abound excraordinarily with Salt, affiem’'d
to me, that not only the Divers affur’d him, that
the Sea was there exceeding Salt at the bottomh
but brought vp feveral hard lumps of Salc from
thence, whereof the Fithermen and others were
wont to make ufe to feafon their meat, as he him=
(elf al(o did ; which yet T may afcxibe not Onl)’tgg
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e - Fbot the Saltnefs of the Sea. 9
Pplenty of Salt already diffolv’d in th
bue to the greater indifpofiti o, Lyaety
saliy whcr:;efa‘? ndifpofition, that fome forts of
9 '
(olv'din that Ligior, be oy FA¥% 80 be i
M To thefe I (hall add this third Obfervation :
Meeting with an inquifitive Engineer, that had fre-
Quented the Se d hai Sl oobortunities o
: 2, and had feveral opportunities to
{nakg Obfervations- of other kinds in deep Wa-
ers, I defi’d him that he would take along with
hifi'a_certain Coppér Veffel of mine, furnih'd
mfth two Valves opening upwards 'a:ndflerit‘down
Tor me the nest time be went to Sea; on which
occafion he told e, ‘that (ifI ‘iileafféc’i ) T 'might
favé iy felf the crouble of the intended tryal for
with' a Tin Vefle] very finle differing from that 1
deforibed unta Hifi y he had had che curiofity near
-the Straight ‘of Gibralrey’s mouth, , ( Whe're);;e had
‘occafion’to flay 2 good while ) to fetch up Sea-was
Xer from the dépth. of about forty fathom, and
Sotind, it to be as falt in tafte as the Water near che
©_ Thiefe Obfervtions may fuffice to fhew, that the
Sea’is Sale at the botrom,, in thofe places where
they were made; but yet I thonght.t was not fit for
me to acquielce in them , ‘but rather endeavour
to fatisfie my felf, by the bet tryal I could procure
to be made with my Copper Veffel, ( as more
firong and fic than a Tinn one, ) what Saltefs
is 10 be found in. the Water at the bottom of
our Seas, not only becaufe it may moxe concerm us -
to know that, but chiefly becaufe, though I de-
Dy :p0p 5-thae in the fore-going Obfervations the
tafte may fufficiently prove that the Sea is Salt at

the boctom 4s well as the top, yet X thought the
S tafte,
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tafte, by reafon of the predifpofitions and_bthc?
unheeded affections *tis liable unto , no certain Way
o judge whether the top-and the bottom, be
as Salt one as the other, Wherefore I thought if
wonld be more fatisfa@ory to “Examine the Sew

Water by weight than by ¢toffe, and in ordef
thereunto, having deliver’d _the  above.menti
ond Inftfument to the Engineer I lateﬂl)y fpake
of, when he was going to'Sea, he fent me; tor
gether with it, a conple of Bottles of Sea-watels
taken up, the gne at thetop , and_ the other at the
bottom, at fifteen fathoms deep, The colour ,ant}
fmell of thefe two' Waters ‘were fomewhar_differ-
ing; but ‘when I examin'd ‘them Hydroftaticallfs
by weighing a ronl of Brimftone firit in one, “and
then in the other; T fcarce found any fenfible diffe-
rence atall in their fpecifick gravities, So that 1
the degree ‘of the Saltnefs o ‘Sea-water may *be
fafely determhined by its gecater o¢ lefler weight
then fo far forth as- this fingle Experiment ‘ihfo’nﬁn’é
me, the Saltefs is equal at the top_and. bor-
tom of the Sea’s 1 {aid, if the degreey &c, becauls
of what T fhall héredfter rtake [nguice of aboyy Salts
of Iefs fpcci_ﬁ_ék*gravitythraﬁ"Se‘a#hlt.”' o



«about theBdlkacls of the Sea, 11
‘CHAP 1L

Ii oflows now that I make-our; ‘whatl formerdy.
i;}“ mated,; That though jt were grantedy that
Nea Goa, and perbaps in iome other plices’, ‘the:
QEH@{S-}ﬁgy hav found the Wacer frefh at the bot-
?@@ﬂgﬁe Sea,.it veuld not therefore neceflarily.
Olloyr that the Sea.sater, genexally. fpeaking, is,

u‘)L‘, )
ETS}", jat the poteom 5. fox che Obfervations lately,
Depedoed. {ufficientlymanifeft the contrary And

g§-w.‘9ﬂ.}’f5 'very, few places - (iif. geally chere have
been,.any ) Where, the, Sca-water has been found
Erefiag the very bottom, 1. think one may afcribe
the tafte of the Weaser to the bubbling up of Springs
of Freth:Water, at,-or.near enongh to; thofe very.
places: 1 knoW this may aypear a Paradox, fince
1t may f@em.;alltpgethcr unlikely , that fo fmall a
m of Water ss can.be afforded by a Spring,
F801d be able to force its way up in fpite of the
tefiftance of (o valt 2 weight as that of the fuper~
incumben Sea-ivater, efpecially fince this Liquos
Y reafon of its Saltmefs is heavier in [pecie than
Frefh Water. ... .. ¢ . 5 .
, “Bat this Obje&ion) needs not oblige.me to for=
fake my conjecture, for whacever mcft men believe,
and even Learned men-bave rdnght, to the con'rary,
it macters not how great the quantity of Ligror be,
!Z}ﬁgb}'i;s‘late’ra.lly;b}gher than the 1ower Ouifice of
the Pipe or Channglithat gives paffage to the L.quor
that i td be impelf'd upintoirs proviued the upper
gi&:fagc; of the Liquor.in the Chapne) o1 Pipe havg a
cient f at,

Cicit perpendicular beghe in refesence 10 € ;
enf dict ¢ A



12 Obﬁzrwtionsmd.‘Eszerimef:ztS '
of the flagnant Water; for no more of all this fiu!

will hinder its afcent, than the weight of fuch 2

bl - . §

Pillar of the faid fluid as :
;’. Stcgnu_m Propxoé direétly ,fuperincumbcq:t 3‘} !g'
4. Staticfs; And inus and 1 have by dift
Sc‘z-thc Author's Hy. Stevinus and 1 have by di

droftatical Paradix- TING \\iayé;"‘pa_rt‘i'd?faﬂl;?fgé
es. - ved, that, according.to "1
S Tt Laws of the true, H'd’fogh{
ticks | the prevalercy of two 'Liquors th ‘P‘tfi
againft each other, is not td’bedetemiinéd:i‘cft’,‘é
ding to the Quuritity of them, - but to be adjiidg?
10 that which exceeds the othier i ( perpend{ﬂ§1
lar ). &eights fo thar canfidering the Charine
wherein a Spring funs 10to the Sei; 5 2 long; an®
inverted Syphon, if that part of the either neigh”
boring or more diftant fhore; wherce the ,s;‘v:&“ﬁ
or River takes its courfe, ba asneighbouring Hilh
or Rock, or any other place .Confiderably highets
than thacpirsof.che™botrom 6F the Sex ' (or 'c')rf ¢
fhore cover’d withthe fuxface of the Sea ) acwiip
the Channel, which conveyes Freth water,: termy”
naces, that-Liguot ‘will iffué out in fpice of the pe
Bllance of the Ogka; .= o T v
¢ To illafirate:dt once and ‘prove ‘this Paradox,
thonght upon the following Experiment. 1 took'#
Veflel of 2°convenient depthy ‘and 3 Syphon -of.3
proportionable Iéngth, - bothof them of Glafé",‘jﬁf’gg
their tranfparency might' perinit us to oe all eha!
paffed within them;, Inuo che lafier Veffel we plfy
3 quantity of Sea-water, and-iito’ the’|ghger leg ,53
the Syphon; which had beeri’ oy ?tﬁi‘f’PilfP"fe"-zéﬂ&{
Verled, we'pated: a’conveniene quificity df,i’,_!;wt:
water, which we keptfrom FinRigout at thcfh}’fw
¢tleg by Ropping the Orifice oF the longe Whe

J



aboiit the Saltnéfs of the Sea; 1 3
the thumb or finger : Then this Syphon being fo
Plac’d inathe greater eflel, that the Orifice of
the fhorter leg was a great deal beneath the Surface
Of the Silt water; and the Superficies of the Fiefh
Water in the longer feg was a pretty deal higher than
thar of thé furrounding Sale water, we unflopped
the orifice of thie upper leg, whereby the water in
the Syphon tending to reduce it felf to an oA quili-

riumy (or equality of height ) in both legs, the
Water in the upper leg being much higher and hea-
Vier than that in the other, did, by {ubfiding, drive
Away the Water in the thorter leg, and make it
fpring out at the orifice of the fhorter leg, in fpite of
the breadth and fpecifick gravity of the Salt Water.
And this impelliig upwards of the Frefh water laft~
€d as longas the furface of that water in the longer
lég retained its due height above that of the fur-
rounding Sea water 5 which circumftanca Iesprefly.
Mention, becanfe there being a difference amount-
ng to between a fortieth and fiftiech part betwixe
the fpecifick gravity of our Seawater and common
‘re(h water, by reafon of the Salt , which makes
the former the heavier, the Frefh water in che long-
€t leg of the Syphon ought to be between a fortieth
and fiftieth part higher than the furface of the Sea~
Water ; to, maintain the eEquilibrinm becwixt thefe
o Liquof's. T .
To make the fore-mentioned Experiment the
mare vifiblé, I theught fit to perform it with Freth
Water tingd with Brafil or Logwood; but that it
Might not be objeded, that thereby the fpecifick
Savity of the Liquor would be alter’d or in-
Creas’d, I ‘afterwards chofe to make it with Claret
Wine, whichbeing 2 Liquor lighter tnan Com‘r%fz"
o -
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Water, and of a confpicuous colonr, is very convé”
pieat for our purpofe.

And when I made thif*tryal , by placing the
Orifice of the fhorter leg at a conveniene dittanc®
belew the furface of the Sea-warer, *twas not -
pleafant to oblerve, how upon the removal of the

. Einger that flopp'd the Orifice of the longer 1ed
the quick defcent of the Wine contain’d in that
leg, impell'd the colour’d Liquor in the fhortes
leg, and made it (pring up, atits Orifice, meo the

mcumbent Sea-water, in the form of little re
clouds, and fometimes of very {lender Streams;
And as this thorter

.3
ter leg of the Syphon was rais’d
more,and more towards the furface of the Watefs

fo there iflued ont more and more Wine at the
Orifice ofit 5 the Liquor in the longer leg pro”
portionably fubfiding, but yet continuing mant”
fefily higher than the furface of the Salt Wate
than which it was jn fpecie much lighter.

§ Buc here I muft give an Advertifement
to prevent a miftake; for if the Syphon be not
exceeding flender, aftgr the Wine 1 the long¢*
Iée is fallen down to its due flation, a2 heedfd
Obferver may perceive after a while, that thovgb
the Syphon be kept in the pme place, thﬁf‘:’i
will offae oue of the {horter leg a little ¢
fiream, which proceeds not from the former %
pule of the Wine in the longer leg, but from the_
mgrefs of the Sea-water, which Eeing much h“’f’,
VIet i fpecie thall Wine, finks into the Ca¥
ty of the Syphon, and as it comes in on one ﬁdei’
theafts vp as much Wine on’ the other ﬁdc"o.
the fame Cavity,  Bat the red Liquor that 30
cznds on this acconnt may be difcern’d to do b;’



- abﬂaut the Saltnef(s of the Sea. 1§
by its rifing more (lowly, ard after another -man-
her than thar whigh is impell’d up by the’ fud-

den fall of the tall Cylinder of Wine in the fong~
€t Ieg. : , -

———

- THE .SECOND. SECTION..
CHAP L

A_S to the Casfz of the Saltnefs of the Séa, I
T . therémégtee with th Ijtarned Gﬂ[(ﬂd};j’
and fomée- other” Modern ‘Writérs, , That-the Sea
detives its: Slavefs from the Silc that is diffolved
imit s But*1 take that Salenefs to be fupplied, -noe.
only from Rocks, and other Mafles of Salt, which
it the beginning were, or in fome'places may yet
be, found eithier ‘at the bottorh of the Seg, or at
the fides, where thé Water’ ciifit€ach them'y - butal-
fo (to fay mothipg here-of ‘ivhar may pethaps be
contribited by fubterraneal Steams ) ' from the Salt,
which ¢he Rains, Rivers, and other Watets dif-
folve in their paffage throhgh’ divers parts of the
Earth, and at length carry” along, with thém 1ato
the Seq. - For not only >ds mdfufeft enough, that
feveral Coyntryes afford divers falt Springs, and
other running Waters, that at-lengeh terminate
their Courfe in the Sea, but1 have fometmes. fu-
fpeted, that very frequentty the Earth i{c“vfczlf'{%'
impregnated with Corpufcles, or at le_aﬁ,‘ Rudr-
ments of common $alt, though no fuch thlng,bC‘Y“l’

garly taken notice of. Which fufpicion may 9¢
. H 2 con-
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confirm’d (to omit what I-have elfewhere deli-
ver'd on another occafion) partly by the Obferva-.
ton of fome eminent Chymifts, who affirm them-
felves to have found a net incenfiderable quantity-
of exceeding Salize Liquor npon the evaporation
of large quantities of fome Waters, (:for in fome’
others 1 could not find ir,) and principally by the
quantity of common Salt that is nfually found in the
refining of Saltpeter 3 though that bea Salr, which
Sit Francis Bacon, and other experienc’d Writers
teach, thar almoft every fat Earth kept from the
Sun and Rain, and from {pending it {elfin Vege-
tation, will afford. - . 3 :
* Bat having on another occafion fufficiently {hew- -
. _ed, that the Earth does aboun
fgr‘,’ -T’“;? of Sub-" \with common Salt it many mote
taneal Menftyus 00T 000 4
ums. . places than are wont.to be taken:
o ~ “notice of 3 and that "tis probables
thatby maturation, or otherwife ,. Sale. may daily:
grow in the Edreh, it will noc be neceffary to add.
1 this place any thing o whit T have faid already
to.prave, that,pur, Common Terreftrial Salt being
difiglved, may fuffice to make the Sea-water brack-
33 aind the racher; it we call to mind what has been
1etnerly. faid abouc the poffibility of Springs rifing
bil.“sajh the farface of the Sea, and of Lumps of
Salc chat ivere taken ap by Divers, undiffslved 5 8%
the Bottom of the Sea; the Ocean may receive fup~
plies_of Salt from Rocks and Springs latent in 1t$
own Bofome ,.and unfeen even by Philofophers:
Andjh}_s may bz ong Reafon, I conceive, (forI de-,
Fy.atdatthat there may be others, as the very
hiegal heat of the Sin, ¢re. ) why {ome Seas aré
fo.michSuleer thav others, or atleaft, why in fome

pla-
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Places the Sea-water may be much Salter than in
others. ,
And as we have feen, That onr common Terre-
ficial Salt may be copioufly enough communicated
to the Sea; to impregnate it wich as much Saltnefs as
We obferve it to have s fo I do not fee,that the diffe- -
Tence between that Salt and Sea~falt is fo great, but
that it may well be fuppos’d o be derived from thofé
Changes ‘that the Terreftrial Sale may.be liable toy
When jt comes into the Sea. For thar the Marine
Salt and the Terreftrial do very well agree in the
Main things, may be argued from the'refemblance
bothin fhape, tafte, &c. that may be obferved be-
tween the grains that wilt be produced, if we expdfe
each of them in a diftin& Glafs to fucha heat, as
may flowly carry off the fupeifluons Moifture; 4iid
fuffer them to coagulate into Cubical or almoft Cnx
bical Graines : Andthe lefler differences that may
be met with between thefe two Salts, may well
enough be fuppos'd producible by the plency of
Nitrous, Urinous, and other Saline, to which, in
fome places, may be added, Bituminous bodies, that
by Land-floods and otherwife are from time totime *
carried into the Sea, and by reveral things that hap-
pen to it there, efpecially by-the varicus agitation
“tis put into by Tides, Winds, Currents, ¢, and
( which I would by no means omit ) by its being iri
vaft quantities espos'd to the Sun and Air. ‘

H 1 CHAP.
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CHAP. II,

W‘E may juftly be the more careful to detet”
‘ mine , whether the Sajtnefs of the Sed~
water -proceed from Common Salt diflofved in it
becaule if it appeared to be fo, we might the more
bopefully atrempr to obtain by diftillation Sweet
watet from Sea-water ; fince, if this Liguor be mad®
by. the bare diffolution of Common Salt in the
other, ’tis probable, that a {eparation may be made

of them, by {uch a heat as will eafily raife the Ague”.

ous parts of Sea-water, wichout raifing the Satmer
who'e Diftillation requires a vehement Heaty 3
Chymifts well know totheircoft.  And fach 2 me-
thod of feparating Frefh water from that which W8
Salt, would make our Do&rine of ufe, and be very
beneficial to Navigation, and confequently to Man*
kind, For in Jong Voyages, tis but 100 commo!
for the makers of them, to be Jisble to hazards and
inconveniencies, for want of Frefh and Sweet watefs
Whereby they are fometimes forced to drink corrup?
brackifh Water, which gives them divers Difealcss
as particularly che Scurvyy and, the ufnal effect of
drinking Salt water, the Dropfie, And Sea-me”
are wont to receive {o many other incommoditi®®
by the wanc of Frefh water, that, to prevent or fUf”
Ply it, they are oftentimes forced to change the!f
Courfe, and fail fome hundreds of miles to a Coalls
1ot only out of their way, butunfafe in it felf, a0

PEINps more dangerous, by being infefted by PJ”
1ats, 0L in the hands of Enemies or Savage pCOPIC%
by which meanes they often lofe the b::neﬁ‘b;"ir

t
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their f’lonfaun:, and much more ealily other Winds,
and frequently their Voyage. And thefe are in-
conveniencies, which mght be in good meafure
Prevented, if potable, and at lealt rolerably whol-
fome Water, could be obtair’d by Diftillaticn, in
the mid@t of the Sea it felf, to ferve the Sea-men till
they conld be fupplied wich naturally Frefh water.
To make fome tryals of this , I remember I took
fome Enghfh S:a-water, whence I was able to fe-
parate berwixt a thirtieth and forticth part of dry
Salr, and having diftilled it in a glafs head and bo-
dy, witha moderace fize, tilla confiderable portion
of it was drawn over, we could not difcern any
Saltnefs in it by the taftes and befides thac I found
it fpecifically lighter than fuch Water as is daily
drunk by Perfons of Quality at London I expos’d
it 10 2 more Chymical Examen, and did not by that
find any thing of Sea Salt in i, though 1 have
at feveral times, by the fame way, manifeftly dilco-
vered a Saltnefs in in-land Waters, that aie drunk
-obvionfly for fweet Waters If I would have em-
ployed 2 fironger Heat, and Veflels larger and
lower, or otherwife betcer contriv’d for copious
Diftillation, I might ina fhorcer time have obtain’d
‘much more diftill’d Water 5 bur whether fuch Li-
quors will be altogether fo whollome, Experience
mu@ determine. Yet« thar Sea-warer difhll'd
even in no very artificial way, may be fo far whel-
' fome, as not in hafke to be fen(ibly noxious, butata
pinchufefut, atlealt for a while, may be athered
from ( what occurrs to me [ince the Writing of the
lat Paper ) the Teftimony of that famous Naviga-
tor, Sir R. Hawkins, Who commanded a Fleet in
the Zudies for Queen Elizaberh» Tor be, in the Ju-

‘ Ha dicious
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dicious Account-he gave the World of his Voyagf:
wherein they were diftreffed, even w the Adm ‘
rals fhip, for want of Frefh Water, has this nl_em(”._
InLib.q. page 1378, of Yablepaflage (as I find it 27"
Purchafe; out .of Sir  batim in our diligent P#r
R, Hawkins bis Voydge. chafe.) \
Aithough owr frifb warer bad fail' d us many ‘{“)‘e,i
(before we [aw the fhare ) by reafon of cr long Nﬂvf’
gation withsut tonching any Landy and the exft_/ﬁv‘
drinking of the Sick and Difesfed (which conld ¥
be cxcnfeds) yer with an invention I had inwsy Ship)
eafily drew out of the Water of the Sea f;:ﬂ/giem gl
vity of Fre(h water , to fuftain my people, with f1tle ¢x”
pence of fenels for with four bilies T f1/f’d 4 bagﬂ:l‘d
_bfl‘ther, and thevewith dveffed meat for the Sick an
while. The Water fodiftilld we found 1o be wholfomt
wnd nowrifbing. A
“And becanfe the potsblenefs of Sea-water may
concern the Healths and Lives of men, 1 {hall beté
add, towhat I elfewhere delivet abont my wayes of
eXamining, whether other waters participate of
Salt, two or three Obfervations I made upon thof¢
Few dilild Laguors, 1 had occafion to draw from
Sea-water. Having chen upon fome of the diftill’d
Liauor dropt a little oyl of Tartar per deliguinmms
perceiv’d no clouds atall, or precipitation to be
made, whereas a fmal] proportion of that Liquor
being dropt into the undiftill'd Sea-water it felfy it
Would prefently trouble and mgke it apacous, and,
though but lowly, firike down a confiderable dﬁ}}‘
df awhinth nblance ( which, of what natore it 1%
I need not here declare ) I tound alfo, that a very
fmall proportion of an Urirous Spirit, fuch as ‘}1‘1[
ef Sa/ Arminiaz, wonld producea whitifh and cuf,‘;
o . N
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. ¢d fubflance ( but not a near fo copions one 1s the
other Liguor ). in Sea-water, not yet exposd to
Dn[hl[ation, bue not in the Liquor drawn from itz
Wwhich argued, that there were but fey or nofaline
Particles of Sea-fale afcended wyith the Water : For
€lfe thefe Alcalizate and Urinons Salts would in all
likelihood have found them our, and had a vifidle
Operation on them.  And I farther remember, that
When the Duftillation was made in Glafs Veflels,
With an eafie Fire, not only the filt sunning,
-but the Liquor that came over afteiwarcs, ivas not
perceivd o be brackifh, but good and porable.
To which agrees very well, that bya Hydroftatir
cal Tryal I found our diftili’'d Sea-water to be
lighter in fpecie than common Conduit Warer,
though it exceeded rhar in fpecifick Levity, lefs
than *twas furpefled in the fame quality by diftill’d
Rain-water. i '

Bat to return to the Subjed whance we have
fomewhar, but, I hope, not ufelefly, digrefs'd s I
know ir may be objedted, that if the Terics
Rria] Salts carrizd by Springs, Riversy and Land-
floods jpto the Sea, were the canfe of its faline
Tafte, thofe Waters themfelves mult be made Sale
by it, before they arrive atthe Sea, Buc beiides,
that this Objeétion will not reach the Sprivgs aad
Riversof Saltwater, that in feveral places, either
immediately or mediately,ditcharge themfelves into
thz Sea ; it mightconclade againt him that thould
affirm this imported Saltnefs to be the only canfe of
that of the S:a : But it will not be of force agnaft
me, who take it te be only a partial caule, that by
its accefion conuibutes to the degree of Saltne's
we obferve in the S¢3, where this imported S-ar;

e o i U 9% mi
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may joyn it felf with che Salt it finds there alre_ﬂd)”
and being detained by it, contribute to the briny”
nefs of the Water.

If itbe urg'd, that from hence it will fol{ow, th#
the Sea from tim: to time increafes in Saltnefs; ]
may fufpénd my aniwer till it appear by competen®
oblervation that it does not ; which, I think, me”
bave not yet made tryals that may warrant them t0
offert. Apd if the matter of fact were certains !
think "overe pofible to give a futher anfwer, 304
fhew probable wayes, how (o {mall an acceffion?

Salt may be difpers’d by nature, and kept from i
£reafing too much. ' '

CHAP. I

BUt now ’cs feafomable to confider, that the
tafte of Sea-water isnot {uch a fimple {aline
talte, as Spring-water would receive from Sa!
Gemm, or fome other pure Terreftrial Salt diffalved.
in it, bar a bicterith tafte, that mat be derived
tsom (ome peculiar canfe that Authors are not wont
totakenouce of. I am not:fur’d by any Obfers
vations of my owe, that this recetfion from 2 purel
Saline tafte s likely to be of the very {ame kinds
and to be equally, or very near equally, met with
M allSeas ;" ( nor toadd a doybt whether it be at all
fenfblein foie, ) The caufe both of the biccernefs
and Galtnefs tao of the Sea-water, is faid to be af*
firmed by Leared M. Lidiar, to be aduft and b

tuminous
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faminons Exhalations aicending out of the Earth
into the Sca, But chac chere is abundance of aSyal
Saltin the Sea-water, to give it its Saline tafteand
Ponderonfivefs, the Salt, thatthe Sun does inmany
Places copioufly feparate from the Saltlefs watexith
Parts, fufficiently manifefts, Buc as tothe bitterith
tafte, I think it no eaffe matter to give a true ac-
Counc of i, buc am prone to alcribe 1t pare/y to the
Operation of fome Catholick Agents npon that vaft
body of the Ocean, and parciy to the Alteration
that the Salt receives from the mixture of fome
other things, among which Biremen may be one of
the principal. ! '

Buc though I have it another Pa- In the Thadt of
per fhewn, thar jn fome places of  Suprerram men-
the Sea there are confideravle quan-  firyums.
tities of Birumen, or Bituminous
mateer to be met withs yet I dare ngt deriva the
bitternefs of the Se only from Bimminéns Exbala-
tions, but in goed part, at leaft, m fome places,
from the lignid and other Bitumen, that isimported
b)’ Springs and other Waters into.(he Sea; of which
we have an eminent inflance in that which our
Englifb call Rarbadoes Tars according to the relatis
on'I had of it from an inquifitive Gentleman, who
is one of the chief Planters of the Ifland, and took
pleafure to obferve this liquid Bitumen to be carii-
ed in confiderable quantities from the Rocks into
the Seay and 1 think it poflible enough, that fome
of the Springs that rife under the furfale of the Sea,
may carry up with them Bicuminons matter, which
may help co make the Saliefs of the Sea degene-
rate,( of which more perhaps cliewhere; ) as I not

longfince made mention of Springs , as well of hot
as
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2s cold water, rifing beneath the fusface of the S¢3
And this minds me to intimate here, that I bave
falpected, that in fome places the Sulphureous EX*
halations, and other emiffions from the fubmarin®
parts of the Earthy may fometimes contribute ©
change the aline tafie of the Sea-water ; For I have
elfewhere related, how not only Snlphuseods
Steams, bnt fometimes A&ual Flames have broke!?
throngh {rom the lower paits of thie Sea to the up”
peimoft; and have fometimes taken pleafure ©
make by Art a rude imitation of that Phencmenon:
And pardy {ome Experiments of my own, ap
partly fome other Inducements , have perfwade
me, that divers times ( for I do not fay alwayes)
Sea Salt does not obfcn:gly participate of Combu®
ftible Sulphur, of which Imay fpeak farther on an*
other occafion.  But in regard that the rafte of the
Sea-water 35 not in all pares 6t the Ocean uniformy
it may here (utfice to take notice in general, that
this difference of tafte may partly be caus’d by ad-
vantitious bodies of {averal kinds, of which %is
probible, that in differing places the Sea-water
does varioufly partake. And not to mention here
the fragrane {m:1l of Vielers, which has by feveraly
and particulaily by an Eminent Peifon, of whom !
enquired about 1t, been obferved, in fome hot
Countries, to proceed fiom Sea Salt s 1 have di=
vers other Inducemenies to think-thar it is nfually
‘Wonmpie Salt, nor free from mixtare. For by moré
Wayes chan dne, and particalarly by cohobating
tom 1ties oivn Spicit, wWe have ebtained a dry sub-

limate, which feemed to b o Pure, but 3 Com-
pounded Body, C '

And
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miAnd_now to come to that.vhich I, intimated
wghr be one of the canfes, why the talte. of Sea-
d.aFef__ is not the fams with thac of Common Salt
fiolved in Frefh watery I fhall add, that I have -
Wpedted, that the varions motion of the Sea, andits
cemg expofed tothe a&tion of the Airand Sun, may-
Ontribute to give ita talte other than Saline 3 which
e“fpgcion might be confirmed by the Obfervation I
fewhere mention of the Sea Salt, which, by barely
tFmg expos’d for many montbs to the Air, and fome~
Imes perhaps- put into a gentle agitation by a dige-
ﬁlve;H;at, I found. to have a very maniteftly differ=
ing calke from the Gmple Solution of Sea Salt in
COmmon water. . -

I might here erideavour the farther confirmation
of my Difcourfe, by what I have learned by, in«
Quiry from Navigators, about the manife@ly differ-
Ing Coleurs, and o:her Qualities of the differing
Parts of the Sea, which feem to argae, that’is not
Svery where of fuch a- Uniform Subftance as men.
~ Valgarly imagined, and that valt Tradls of it are
Imbued with flupendious multitudes of adventiious
Corpufcles, which, by feveral wayes diverfifyiog
IS pagts, Keep it from being a fimple Solution 0
Sale. But ef this Subje& Ihave not leifure to dif-

conrfe here, only becaufe 'ds generally thouglits.
that the Sea-water is, by reafon of the Saltnels it a-

ounds with, uncapable of Putrefaction; T will add,
That having kept 2 pretty quantity -of Sea-water,
that T had caufed to be parpofely takenup between
the Englifband French fhores, n agood new rand-
ler, in"a place where the Summer Sun, beat freely
Upon it, it did, ina few weeks, acquire a firongly

ﬁinking fmell 3 theugh, that the Expetimentbh.xd
. een
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been more fausfadtory,, I withed that it had b{ccé‘
made ina Veflel of Giafs or Earth, inftead of W00
But a much better Obfervation 1 procu’d from
uch efteemed Navigator of my acquaintance, ‘Yhf’
having failed ofteu i the Indian and African SE4%
X enquired of him , whether he had ever in tho®
hoc Climats, where the Sea js fuppofed- to b°
very Salt, obferved it to ftink, for want of Agr
tation or otherwife ;: To which he anfwerd, Th
once being, though it was but in Mzrch, becalmed’
in a place he named to me, for 12 or 14 dayes,
Sea, for want of motion, and by reafon of the Hed"
began o Rink, infomuch that, he thinks, " fif th%
Calm had continued much longer, the ﬁ*cncb
would have poyfoned him ; They were freed’ from
1t 25 {oon as the Wind began to agitate the- Wateh
and broke the Superficies:, which alfo drove w4
flore of the Sea Tortoifes, and a fort of Fifh, who®
Englifly name 1 know not, that before lay baskiff
themtelves on the top of the Water, L
And to this agrees very well the notable Obfef®
vauon, that Y fince met with, of the elfewhera comt’
mended Sir R, Hawkins, who, among other com?”
derable things he t;kcs notice of in his Relations*tvf
chafe's Diloriins 135 this paffage, to our prefe™
o
Obiervations, ving Of the Sea by f/”"f"”,’ A
D Winds, Tides, and Carrentsy t
woalf corrunt all the worldy  The Experience 1 [’M
00 4560y Jying with a Fleer abuue the Iﬂzmd!"i
Azores, almsff fix months, the grmze/l urt of th
Hmewe were Legglyaed s with which all the Sea I/M’zmi
Joreplenifi’d i)y Jeveral fores of Gellies, and ft 0’”’/_
of Sergents, Adders aud Snabesa as f~f€'71’rixwonder[:"

0 {
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fo me gr. 2en, fome black , fome yellow, [ome whites fome
4 ivers colours , and many of them had life 5 and
wZ"e there were a yard and a balfy andtwo yards long,
ich had I nor feeny 1 conld bardly bave believed.
<And bereof are witne(fes all she company of the Ships
";5161: were then profents fo that bardly a man covld
"{W @ bygket of waser clear of Sume. corraprions I
g}’{d) Voyages towardsthe endthereofy many of cvery
I)rbly ¢l fick of this Difeaft, and began todye apaces.
Yur that the [peedy paffage into onr Country was 4 reme=
Ay to the crazedy and a prefervaive for thole thas
Were not tonched. '

THE THIRD SECTION.

‘CHAP, I,

S for the various Degrees of the Sadnefs of the

Sea , Authors are wont to be filent of 1t

fave that fome Navigators tell s, that they obferved

fome Seas to have a more, and others a lefs Saline

tafte ; which you will eafily believe has not afford- -
ed me much fatisfaition. "And on the other fide,
my ‘want of opportunity to make Tryals my felf,
Wl confine e to acquaint you Withno more than

the few following Obfervationss -

1. To a Learned man that was to fail to places of

differing Latitudesin the Torrid Zone, Ideliverda
Glafs Inftrament, ellewhere defenbed, fitted bythe

Steater or leffer Emerfion of che upper partytohew,
ACCU=
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accarately enough for ufe, the greater or lefs pec™
fick Gravity of the Salt Water it was put to fW‘m:
in. This he put from time to time into the S€¥
Water, ashe faled towards the Indjes, whcncch‘f
wrote me word , That be foundy by the Glafsy tht
Sea=water to increafe in weight 5 the nearer be cam
tothe Line, till be arrived as a certnin degree of La
titnde 5 as be remembers, it was abour the thivtieth 5.
after which, the Warer feensed to retain the fame SPf‘;
cifick Gravity, 1ill be came 1o the Barbadoes or J¢°
maica. . P .
2. Another Obfervation I obtain’d by Inquitf
of an Ingenious Perfon and a Scholar, ac his retut?
ontof the Eaff Indies, who 2ffirm’d to me, that hes,
and 2 Gentleman of my acquaintance, took uf
Bottles fall of Sea-warer,both under the Eqm'no&iz_zl’
and allo off the Cape of good Hope which hées 1
abour 34 Degrees of Southern Latitude, and foun
the Warers of thefe diftant pacts of the Ocean t0
be of the fame weight, And though it may weui
be dovbred, wheth:r this Obfervation, being made
with ordinary Botles, were fo exad as could be
wifh'd, yetthePerfons being curious, and making.
st for their own fausfadtion; and my Relator ba
ving, in both the recited places, fill’d with the S:2-
water he took up and weigh’d, having, 1 fay, fill'd
the fume Bottles 5 fiuce this Veflel held rwo quartss
(which muft be above fonr pounds of Salt-water,)
ifthe difparity of weight had been confiderable 5 1
would m likelihood have been found, at leaft mani®
feltly fenfible in fucha weighe of Liquors _
3+ InQuiring of an obferving Perfon , that had
been at M [ambigue , which is thought to bé on€
ol the hattett places in the World, whether he d"g
o 5o

v
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Not there find che Séa to be moi¢ than ‘Grdinirily
Salts he anfwered ine, that, curhit g thither jn 2
8reat Carack, when he. came back from the Ty,
W the Suip, heé obferv'd near tvo hands breacth of,
the Veflel to be above th: ordinaty pait, to which,
tufed to fink 3 infomuch thathé took notice of it,
to the Captain, as fearing thac part of the lading,
bad been by, frealth carricd to the (hore : But the.
Pilor, who had made thitteen or.fourteen - Voj=
ges to the Indies, aflui’d him, whit he had”cbfer~
ved aboue the Ship was not unufual in that place,,
Where che rafte it felf difcover’d the Water to be.

¢xceedingSalt, o
Nor need we-fcruple to think , that fome Sed-.
Waters may.be very much more impregnatgd,
With Salc than ours; for Water ‘will naturally.
diffolve , and rewin a far ’g.t%‘at‘e'r proportion’ of
Salt, than that which is coimonly mee with n ths,
Sea. For whareas a thirty fifth, or chirtieth, or at
foft 2 tventy fifih part of Salv will make Water
WMore Siline thaw is found in many.Seas, [ amgby
2 Friend of mine that is Mafter of a Silt-work,
inform’d, chac the Water of his Spiings afford
hifti 2 cwelfch part of gsod White Salt, and ttat
other Spring not far ff, yields 1o lefs than an-
eighth part.  To which, ( to avoid anticipatiop )-
Lthall not here add, what I (iall “hereafcer bavé
occafion to'fay of the fulleft impregoation of W arey”
With Common Salt. ~ . T L
[ Whilft t was Feviewing thele. Papers, there’
Qme fedfonably to my hards a’Lewer writcen from
MuSlasaian;, on the Guif of Bewsa/a in the Ecf~
ndies, by an” ingenious Gentlemari,t Sic Wiliiam
Léz‘;ng,,,,,"] that s fntrafted with che pate of the Eng-
- 1 lifh



30, Obfervations and Experiments
life. Factories in thofe parts; out of which Let
ter the following paflage is werbatim tranfctibe y
“ Idid, in order to your command, caufe fome W#

““ter to be faved under'the Line, atonr firft accefS,
“to'it; intending , for want of good fcales af®
“ weights , ‘( being” fione to be come at aboard the
¢Ship ) to have Kept it until it coutd be weighedr
«but by the forgetfulnefs of a fervant, it was throW?
““away. Off the Cape, in'37 d. 60 7. Southern 1#°
“titnde, I faved fome again , and through the famé
“want of weights, was fain to keep it until I cat’?
“totift Line again 5 and then made the beft {hift *
¢+ conld for weights, and compar'd'it with the W
“ter there, filling the fame Bottle again 1o the fa°
“ height by a mark, and found it exaitly the fa0°
s weight, The weight I have taken 3 but accountin?
€ thisa Journey of byfinefs s left thofe notes, and.
¢ moft of the like nature , behind me ; in my nes

£ it fhall be inferced. 1

CHAP, IL

T remains now , that, accerding to my prom,’.f-c‘f

I fer down what T oblerved my felf concer™’s
the Saltnefs of Gir Séa betiveen Enpland ™
Frances not in comparifon with the Salmefs °
other Seas, whofe Waters 1 had not to comPag,{
With, but s o cthe ’p’roportion of Salt contaiﬂFd";‘
1t to the Water, And though one would think 1t ﬂv'ot\"
1y eafie to make tryals of chis fort for a perfor 3‘,‘1!
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Unagqnainted- with Hydroftatical pradtices nor, un-
fordithed with Inftruments, yet, 1 confefs, ‘that
three or four tryajs.that I made, nogall ofthem the
fame way, made me find it more difficalt than was
Imagin’d to arrive,ar, any ching of certainty in this
mguiry,
¢ This_you will eafily believe, if Iannex the fub-
flance of fome Expeuiments, that, 1 remember, 1
made abont thé gravity of Sea Water which I had
order'd to bg’ pakep up, fome ag che epth of about
fifteen  Fathom fomewhat near our fhoar, and fome
I’ another place of. the Channel between England
Wd France. . . .
. .The fum of the firlt Experimebt is. this : We
t00k 2 Vials. fiteed with a fong and ftrait neck, pur-
Pofely. made: for,fuch tryals, and -having: counter-
boigd it, filPd if to a certain heighe with common
Conduit warer: We noted the yeight of that Liquor,
Which .being poured ouc, the Vial was fill’d rq the
fame height with Sea Water taken up at the furface,
ind by the diffsrence between the two weights the
Sea waer appear'd to be abouc 2 forty Hfth pat
S¢avier than theo.her. . - A
" The fecond Tryal ( whichwasfos more accuater
hefs made ‘Hydroftatically,) - find pegifter’d 10

e .y

this effzft. ;. We carcfully. counterpo: d in
the- Scales, formerly made ule-0f.a piece of Sul-
Phue in- the upper Seawatery former]y mentiond;;
Uweigh'd 28, + 10 & gre and being alfo weigh'd
I the Sea water fatch'd tromi the bottom,gave us the
Mme ,weight 3 «+ 104 gri which fhew’d thofe
Wo \Waters to be of the fame Specifick Gravity -
Ang thento compare this with che gravity of com~

Mon Water; we weigh'd the {ame Salphur in com~
o T 12 mov
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mon Cerduit Water,- and found it I+ 15 ﬂﬁ::
By which it appear’d, that the Sea-water waSte ,
about a fifty third part heavier'than this W2 0l
which is fuch a difference from the proportion fowc'l
ot by the former way of tryal, that I conid not %€
imagine what to_attribute’ it tc, unlefs the .

‘water by fong Ganding in a Veflel,. which, ‘h% ;'c
coverd, Was exposd to the hot Sun, may l?oth ¢
beenvarified, and have had fome feparation e
of its Saline or other heavier patts , on which Cc’
that portion we took upfor our tryaly might apP‘bc
lighter than elfe it would have dope 3 or unlefs ot
Experiment having been made in London , whwill
great and fudden rains and other accidents "
fometimes vifbly vary the confiffience of x:ommx

Water, the Liquor, T then employ’d without ¢
Mining ity might be more ponderous at that ©
than ar

¢
$
another. . To which latter fufpicion T %
the mor= inclin'd, becaufe, having afterwards wcl%’l,
the fame piece of Sulphur by helpof the fame o
fance in diftill’d rain water, I found the weigh 4
the former liquor to:exceed that of the latter D),
-~ good deal fefs than a thirey fifth part 5 which fe“g’d
to make it probable , that if the Water, we chifly
to employ, had been free from all Saline and ‘.’;n'd
beavy parricles, the difference formerly mentl \yj
batwixt this Obfervationand the fore-going W
not havebeen near fogrearas it was. ot
The [aft way I'made ufe of to examine the th,
portion betwist Sea-wvater and Fre(h, was_ 2
mical 3 whereof my Regifter affords me this ’
coinr, ‘ s Pef
A pound ( H sverdupoisweight ) of the u;,ﬂd
Sea wacer, Was weigh'd out, and pacinto a hed bod!,
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body to be diftilPd in & digeftive famace ad feci-
tatem, and'the Diftillation beingleifurely made, the

ottom of the. glafs was almoft cover'd wich fair
8tains of Salt, fhot into Cubical figures, and more
White than was expe@ed 5 in the reft of the coagu-
ated matter we took not notice of any determinate
pe. The Salt being weigh’d amounted to 3£,
Haverdupois, and 10gr. At which rate the pro-
Portion of the Salt to the Waterwill be. that of 30
and g to one, and fo will amount to near the thir-
tieth part 5 which was (o much greater than the for -
Mer wayes of tryal made us exped, that I know not
Whether it may not be worth while to try, whether
fuch a flow abftrackion as we employ of the fupe:fla-
ous Water, and our doing it in clofe Veflels, may
tiot have afforded us more Salt chan elfe we thould
have obtain’d, , '
To this Relation [ find this note fubjoyn’d : Su-
fpeting that there may have fomewhar elfe cons
currd to our finding fo great a propottion of Salt,
Ifoffer'd thar, which had been weighed, to continue
2 while in the Scale, and {oon perceiv'd, thatsaccor-
ding to my conjeQure, that fcale began manifeftly .
0 preponderate, and that confequently fome of the
Unexpected weight of Salt may be due to the moi-
Rure of the Air, imibibd after the  Salt,was takea
out of the Glafs,and laid by tobe weighed : Where-
fore, canfingit to be very well heated and dried in
ACracible, we found it to weigh 3iij. + f. (that
15 210gr. ) upon which account, the proportion of
Salt contain’d in the Water was a thirty fixch pait,
and {omewhat above half of thofe parts, and to ex-
Prefs it in the neareft whole number , a thirty fe-

venth part,
I 3 Firm
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 From whence'this greater propottion, of 33“3
Diftillation, thawour other Tiyalsihtited u;sftgg.t i
pect, proceeded, feems not’fdlééfmtb>b‘egd§ﬁﬁlﬁi%
neds unlefs it be fiippofed {'ds T have fémet o
fufpeéted’) - tharthe Operation; ‘the Seaiyatet’ ¥ y
expofed to in Diftiljation, tade Tome kind of'chaf
init, other and greater than bforgifang one w
have look'd for 3 4nd chat, -though the graiks cf 5%,
we gained out of ‘the Sea-arer, ‘féegx’%' ta b¢ d’!
before we weigh'd-ir; yer the Saline ‘Corpufcl®?
upon their ¢oncreting into Chbes; did {6 mtetceh,
bet\vcen‘t{“.éﬁ‘f’h)any {mall pa:nélcso{’ Water;w
not to fuffet thet' 16 be driven aWvay By a gno‘d?f..‘y
warmth, and“c'onfe'q‘iieritly fuch orais of Sdltf“?e
have upon this*ictoine bee‘d'lgfsﬁpurt and ’,m.gzi
‘pondercus thar é{fe they would- Have bsen; . Ad! Ha
might heie add, that I fometimes make a CC'E'
“Artificial Salt, which thongh' beéing diffolv’d 1. * .1
“tery it will {hobt into Cryftals fmely’ f}jﬁpe’d{\," %
iy encugh’ to be reducible ino "gg‘.i&dfe‘ﬁ,,‘,"?et,gq;r |
gulates Water enongh withi t-to" make -the WtY
‘almoft,if not quite, A heav{ again'a§ before, ’f‘;}‘
I havebeen aflurédby very Learngd Epé-witnely
that there isa fort of Sea Salt'; which theyb‘ﬁff;;
to fome parts of “England frodi the Coaft -of SPgu
OF Portugal 5 whict .b"éiﬁg’hﬁé‘i{dﬂfu‘%d;f%ﬂd rer t

B f : . vl T RN I 1 ".é
ced by Parificationjand Fittratiotee » mich WP--:;;},
Sale, will

yield by meafure fomiowtiat ‘above 7
Bufhels- for one. Buc to facisfie the ferupfes | r')’
fufpicions T cotld fugget, svéii_‘ld‘?é'cji1jr¢'§ﬁ9f“gé,
2ls than'T have now time or’opplgttnnity t0 ,@3({
What has been already delrver'd, may give &t o903
‘@ icpalous an accounc of the Saftrels bf dhr' "
fifh Sei-waters, as moft other Experimenters Wga p’
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qive thought it needful to give. And to'mike 2
oftermma"gqn’ with any certainty about thedegrees
Obthc Seas Saltnefs in generals A gteat number of
& fervaions, made in different Climates and indi<

ant parcs of the Ocean, would be neceffary,

N —

J Know not whither I fnay ‘be {oindulgent {o'my
fufpicions, s to wifl ;- that " Obfervations Were |
 heedfully made, Whether in'the fathe Sea, and about’
the fane art ofit, the Witers be alwiyes equally
Salt ? For, though chat be taken fof grarited;yet fince
We have no good “Obfervations long fince made to
filence the fu(picion, one may fufpect; that,at lealt
In many places, the Saltriefsof the Sea may conti=
bually, ¢hongh but very flowly » inicreafe by the ac=
ceffion of thofe Saline Corpulcles that are imported
y Sale-Springs , and thofe which Rivers and Land-
foods do from time to time rob the Earth ofs ‘And
I fufpect it to‘be not-impoffible, that this ot thac
part of the Seamay be fometimies excraordinatily,
and perhaps fuddenly, impregnated with n additio-
hal Saltnefs from Saline fteams plentifullykaicmd-
Ingints it, from thofe Subtetraneal L
Fures, abode which I have made it In the Tralls of
e.l,&,Wb‘foE}i\'bb'a'ble, that they may  and Steams.
_311}10 benéath the bottom of the Sea, .
“nd forietimes fend forth cOp’idu’s;Exhalatidqsﬁ,ﬂm,
it, " By it ‘miay prove the more difficult to difcer?.
o ' 14 this
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thisadventitiqus Saltnefs, nulefs the. taite as well 2°
ballance.be emplayed abour its becaufg the Sal
that pradaces ir, may be of fuch 4 'Natute as to b.g
much lighter in fpécie than common Sea Salt. AD
the mention of this Jeads me tp give you Frre the
Advertifcment I promifed you not Iong ago.

That though the weight of Sea-water be as good
2 yway-ass yet employ’d ( and better than fome 07
thars ) to determine what Sea- water does moft 3°
bpund in Salt ; and thongh it be peffible, that in 0¥
Sea,and perhaps t'almoft all others, this way be not
liable to any confiderable uncertainey; yee 1 thin
et impollible, thatiit mayfometimes deceive Yy
¢/pechilly in very. hot Regions 5 becaufe T have o
ferved, that there, may be Volatile Salts, whicts
though. by.veafon of their ackivity -they. make {ma"*
ampre(lions on thztongie, and give the water imbi”
ed withthem.a firong Saline tate; yet they add ¥&2
ryliye, and muchlels thay one would think ., to 1%
Specifick gravity ; as I have tryed, by Hydrofta®”
cally examining Dittill'd liguars, abounding in Vo
Latile and Uunous Salts, fome of which T found velf
Lirtle - heavier ‘thay Common Water , and conf®?
quently nothing icar fo much heavier as they would
have begn made, if they had been brought 1o fo hatP
a tafle, by having nothing buit common Sea St i
folved in them ; So thasyf inany 'par(ic"ulbag,placc,aby'
4ny, other way, or from the Steams of tha Earth b¢”
neath, ( fome of which, 1 cllewhere (heiv, may b
very amalogous to thofe afforded by.Sul 4 yromidck )
f0'Sea thonld be, copioufly impregnated with foct
kind of lieht Salrs).the. Seaswater may be, moch more
fale-t21he tafte, and yer be very litcls heayier, F<f
corfi-macion of which 1 find among my,gtess 1f 0

ST Twergh”
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Weighirg a feal’d buble of. Glafs, made heavy by 2n
Included Metal , firlt in Spivit Qf Sal Arwsoniack
‘vhﬁf tafted much ftronger than Sea-water it weighed
3iij * 51 4gr. and weighing this fame body in fair
Water, it weighed buc 3iij -+ 45 3 gr {0 that
Nowwithlanding ifs great Saltnefs, the Spirit was
lighter than Common water 5 though a good part
©of that comparative Levity may probably be afcribed
10 the Liguor wherein_ the Saline Paruicles (warm,
Which; by Diflilfation , was grown more defecated
and [ighe than Common, thongh clean, Water.

. Bac for a farthes proof, we took a hard lump of
Sal Armoniack , and thongh we could not weigh it
In’ Water, becaufe that would have diffoly’d parc
of it, yet by away (T elfewhere teach) 1 found,
that weighing in che fame Liquor this Jump of Sal
Armaniacky and a’Jump of good white Sea Silt,
( brought me as a Curiofity ot of the Torrid_Zone)
the proportion of the later toa bulk of the Liquor
equal to it, Was fomething ( though exceeding litrle)
~above that of two and a quarter to one, and the
propogtion of Sal Armsniack o as much Water
as was equal likewife to jt, did not above a Cen-
tefm exceed that of one and 5 toong s which falls
fo (hort of the other proportion as may juft-
Iy feem frange , efpecilly if it be confidered,
that the factitious Sa/ Armoniacks the 'C_hxmlﬁs
generally ufg, and we employ , confits in " good.
part of Sea sflr, which abates much of the Compa-
rative Levity it might have,if it were made up only
of Urinoys and Fuliginous Saltss which were 1§
other ingredientsa L.

It were indifcreet for me to propole any TOTe

fafpicions and tryals ficted g~ clear ipem + a0 ﬁ‘se\
- Knewv



38  Obfervations and Experiments.
knew thofe I have already mention’d would riot pafs
for Extravagancies ; and thetefore X fhonld here dil
mifs the Subject of this ‘Tra&t of the Saltnefé of e
Sea, but that fince I have been difcourfing of th
degrees of it, 1t will not be impertinent to 4dds
whatis the'greateft meafute of Saltnefs that 1 have
bronght Water to, withont the help of extern?
Heat. On this, occafion I emiployed two differing
wayes , the one was by patting inta a well-coun
terpoyled Vial two Ounces of Common-waters
and then putting into it well dryed and white com~
mon Salt, and fhaking ther together till the Li
quot would, whilff cold, diffolve no more: This Li-
quor, thus glusted with Salt, Weighed 1150 grainss.
trom which two Qunces being dednéted ,‘”thg
overplus of weighe, arifing from the diffolved Salts
amounted to 190.gr, fo that a parcel of Saft will
withoue heat be diffolved "in “about five times it8
weight, orvery little more, “of common :Watere
By which proportion we made fo frong 4 brine,
that divers pieces’ of Amber , being purpofely let
fall into it, emerged, and floated on it. 'Theother
and better way, yet more tedious , that we made
ufe of, was, to ler Sea=Salt riin per d,giq,,im," (28
the Chymifts fpeak ) thatis, to fet it in fome nioift
place, till it was diffolved by the Aqueous V4
pours that fwim in the A" In this Ligquor W¢
weighed a piece of Sulphur, which weggl(o weighed
10 Seawwater, wherein, finding it to weigh “much
more than in the former Liquor, it appeared that
the Sea-water was jy Specie much: lighter than
the other; though how much their gravicies® dil
fer’d, I cannot find amang my Notes,mot be infofm-
edby my Memory, 4 - SRR

« And
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And becaufe I have notin any Author met with
the proportion of Sea $alt to Water of the fame
Sulk, nor perceive that Hydroftaticians themfelves
have yer attempted any way to inveftigate it, {pro-
bably deterr'd by the eafic diffolublenefs of Saltin
Water ) 1 (hali here fubjoyn , that by the help of
an Expedient I have elfewhere taught, I have exa-
min'd 2 hard dry kamp of Sea-Salt , and found its
Proportion in weight to common Water of the fame
ulky to be a/moft as 2 to1, (forit exceeded the
ratioof 145 t01.) And, I remember, I found
the Specifick Weight of a_hard and figar’d lump
of Sal Gemm ( which fort of Salt, I fuppofe tobe
fomewhat more pure and ponderous than Sea Salt )
to be rothatof Water ( very near ) as 2 g0 L

FINIS.




THE FOURTH SECTION

Belonging to the Tra& formerlyPub-
lilk'd under che Title,

Relations abows the Bottom of

W N
=:-\.T IS

By the Honotirable ROBERT BOTLE..

X




ADYERTISEMENT:
10O THE.

R E.ADE R.
TH»‘ Seltigf fponld bargpeensy keyned to theRe

lations about the Bottom of t hc Sea, when th#t
Difcour(e was printeds togerher with fome other Tradls
a Oxzfords- i{n. 1671 Im"w tbc Negligence of
him, tbﬂ; /79014[4 lzam c.«zrrzfd. it to the Prefsy feve

et
from the veff of thar Tralt;and not f¥ifonably délige'd
to the Printer.



()
S0 380SROISRLRART 0
Siasneeniil g o NE

THE FOURTH SECTION
Belonging to "tbhe Tradt intitﬁl’d,' ‘

Relations about the Bottom of the
S E A,

r— He prefence of the Aip s not only
- fo neceflary to the Life of many:
forts of Anjmals, but it hath like-
wife fo greata firoke in the growth
of Vegetables, efpecially of the

, Jarger forts, that, after what 1 ba
experimented abont thefe matters, (of which this
i not the proper place to give an account) I thongat
fit to make enquiry about the Vegetaton and
growth of Plants of confiderable Bulk in thofe fub-
marine. Regions , where if there,grow any , i€y
muft do it remote from the free contaét ofan ambi=
ent Air,. -And having, not now the leifure to1epsat
what . Beraniffs ( of yhofe Books 1 am pot noW
provided ) deliver -about lefler Plants growing
l,ll?d?r:f\,fj]a;er ,- T thall.now onely prefent you with
what informadion T.could procuie fromn Naviga-
tors, about Trees and Fruit geowing at the bottom
of the Sea, - |
‘ o
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To what I have elfewhere had occafion tO
fay to their Opinion, that wilf not allow Coral ©©
be really a Stony Plant, buta Livelefs Goncretés
that is alwayes hard and brittle under Water, ; I
fhall now add, that, inquiring lately of an Emincnt
and Inquifitive Perfon, that had fpent fome time
upon the Coalt of 4frica, Where he had been
Ere(ent at the fifhing of Coral, and learning from

is'an{wer, that he had feen itnot far from 4/pierss
I ask’d him, whether he had himfelf cbery'd the
Coral to be foft, and not red, when twas newlf
brought from the bottom of the Sea. To which,
he replied, that he had found it foft and fex
ble; and that, as for the colour, it was for the
moft part very pale, bat with an eye of red, the
Batk being wotfe coloured thai the fubftance it ¢0°
ver’d was 5 but when the Bark was tsken off, and
the other part expofed to the Air, the expedted
rednefs of tihc Coral difclos’d it felf. '

When 1 demanded, whether he had obferved
that any inky fap afcended to nourifh the fior
ny Plant? and whether be had feen any thing
like Berries upon it-? He ingenuoufly confeffed 10
me, be had not been fo curions as puspofely ©0
make inquiry into thofe Particulars; bue chat be
remembred, That having bioken fome of the large
pieces of Coral, he took notice , that the mot¢,
internal Subflance was much paler than the- othels
and very whitith, and that at the extream patts
of fome branches or fprigs he obfervd ficcle black”
ith knobs, which he did not then know what 10
make of : And when T enquir'd, what depth (€
Sea was of in that place? he anfwer’d, that’vwes
nige or cen fathom. Bt 2s to the Fruit of foﬁzie
' kinds
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kinds of Coral , if T do not much mifremember;

Was , not long fince , affared by a Scholar thac
Navigated much in the Eaft, that they divers times
Meet with ia thofe Seas a certain fort of Coraly
Ut not white, which bears a fmall Frait Jike 2
Tound Berry, of 2 pleajant colour, and cfteem’d as
Tarities, :

~ Dufccurfing with 2 perfon that made Diving
his Trade, whether he had noc met with any
Trees or Froit in che deprhs of the Sez ? He told
me, chat in a great Ship, whereinto ke d:fcended,
to recover thence fome fhipwrack'd Goods, he
was furprizd o find in feveral places a ceruin
fort of Fyuit, thac he knew pot what to make
of ; for he found them of a fimy aod foft conft-
Rence, about the bignefs of Apples, bur pot fo
vound in thape, and when he bronght them up into
the Air, as he did many of them, they foon began
to {hrink up Dke old rotten Apples, but were
Mach harder ; and more (hrivel’s  And ‘s re2
Markable , that this happen'd int 2 cold Norchern

a1,
Oae that made a copfidersble ftay about A7
nar, a place I have often mention’d, anfiver’d mes
that he [earn’d from the Divers, that in fome plices
thereabouts there'grows at the bottom precty fore
of 3 certain fort of Trees, bearing Leaves almeft
like thofe of Laurel, asalfo 2 cerrain Fruits but ot
Whae virtue, or other nle, he had not thé Cariofity
toenquires ) .

I was alfo inform’d by an Eye-witnels; that
near the famoas Coalt of Affamligeé Afried;
thare grows at the Bottom of the Se2 ftore of
rees, that bear a eertdin Erait, which he deic;:bfg

k
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10 be very Like that, which in Apmerica they 35
Wontto call 4cayu, the Leaves al{o refembling thof¢
of thac Tree,

Bat the welcomeft Information I could proCure
about Sub-marine Plants, is that which concer’
the famous AMaldivian Nut, ot Ceeo, which s 10
highly eficem’d in the Eaft, that fome write, it 35
great Prefent from one King to another , ard €¥e”
much extoll’d in Ewrcpe by esperienc’d Phylict
ans : For the Origwe of this dear Drog is almo
as much controverted as the Alexiterial Vistue®
are extoll'd.  Having then once the good fosti®
to meet with a man of Letters, that had refided "
thofe unfrequented Iflands, 1 found" he had bee”
as inquificive as I could reafonably expeét abovt
thefe admir'd Produltions of the Sex, and "
he had often lean’d from the Djverss that thef
are veal Nuts or Fruits born by a fort of Co¢%)
Trees that grow at the Bottom of the Sea, 47
are thence elther torn off by the agitation "d
the Water, or gather’d by the Divers bef
Fruits are fmaller than moft other forts of Cer™
whofe maturity they do not feem to arrive at, ! p
thinks, the Species may have been very differ'?
from what it is, and may have come from
fallen into the Sea together with the ruiné
fome-little Iflands undermin’d by the Warery an 1
fo fubmerg'd ; of which, he told me, he faW 4
leat theee or four inflances during his flay 'hcrej
Hetold me, that whillt the Fruit was under W“l
ter, they obferv'd no difting fhell and kernells bl;
the entire Nat was (o foft , that it may ‘be eaﬁg
enoagh cut with a knife » and was eatel J ¢
their other Fruits 5 bye being kept about 2 wc:ﬂ



Bottom of the Seal
I the hot Air, it grows folid, and fo hard as
to require good Steel Tools to work upon it. He
%dded, that though even upon the place the fairer
fort be of very great efteem, yet not of any
fach prodigious price 4s is given out. And be

Prefenced me one -about the bignefs of a large

Ego and a Fragment of another, which are borlt
Very hard ; but as for their Virtues, I can yet_faz
Nothing upon Tryal; for want of having had fitting
Pportunitiess S L
Other Obfervations made at the Botrom 01 the
Sea may hereafter follow.

FINIS.
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AN
ADVERTISEMENT.

N attentive Reader wiil eafily be perfwaded I’i :‘
LR couple of paffages in the following Papers ¥, 0
it ss"only a Fragment. Bm“tbougb the Author » ,(0”
certain Reafonsy bas for divers years Supprefd the s
Difcourfes that belongdotBe fose Treatife'} yet be” s
content to let this come abroad without themy not """,
becasfe, relasin chiefly to the Aty it may firly b’,”,,‘
Jorted with thofg Papers concerning fome Qualiti?,]
the Aity which it accompanies 5 bt becdnf tis b p
it may preveni s or put an end toy feveral ﬂ’ml“ﬂ ﬂ,
Difputes about the Natural and Ferc'd Coﬂ/firmionw
the Air (warmly agitated among Learned mem), ",
fhewing them to be founded, fome upon precario#s / "
pojisionsy and more spon Vilgar Miftakes.
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OF THE
NATURAL
AND
PRETERNATURAL STATE

' O F

BODTIES,

Efpecially the AIR.

Know, that not only in Living, but even in
Inanimate, Bodies, of which alone I here
difcourfe, men have univerfally admitted

the famous Diftin&tion berween the Nats-

ral and Preteraarsral or Violent ftate of

™~ Bodies, and dodaily, without the leaft feiu-
ple, found apon it Hypihefes and Ratiocinations,
as if it were moft ccraain, that (what they call
Nature ) had purpolely framed Bodies in fuclr a
determinage (ate, and were alwayes watchfol that
they (hould noc by any exrernal Violence be put

out of its .
' K4 B



2 Of the Natura] @. Preternatural

. But notwithftwding (o genetal a confent of me”!
inthis poine, I confefs, 1.cannot yet be fatisfie
a0out i in the fence wherein it is wont to be taker-
T1s not thac 1 believe , thatthege is no fencey I
which, orin the accountupon which,a B idy may be
faid ta be in its naturs/ Qate ; bur that ¥ think the
common Diftin&ion of 2 narural and wiolent Rate of
Bodies his not been clearly explained, and confide”
rately feded, and both is not well grounded, and i
oftentimes i} applyed.  For, when 1 confider, that
whatever flate a Body be patnto, or kept in, it
odrains or retairg that {tate’according to the Catho”
Iick ;a»VS of Natare, T canngt thin‘k it fitto denfs
thac, in thisferce, the Body propos’d isin a nat#”
ra/ ftate 5 but then, apon the (ame ground will b
hard wodeny, but chat thore Bodies, whichare {21
t052in 2 viojent flave,, may alfo be in 2 pararal O
fince the violence, they are prefumed to fuffer from
oatward Agents, is likewile exercifed no atherwil®
thanaccording tg the eftablithad Laws of Univer()
Nature. "Tis true, char When men look upon 3
Bodyas i a preternataral Race, they have an idea o
st differing from that which they had Whilft they be”
lievid it tabe in @ parural Rates But perhaps'this
difference arifes chuefly from hence, that they d?
not confider the condition of the Body, as it refalts
from the Catholick Laws fetled among things Cor”
poreal, and relaces to the Univerfe, but eftimate It
with reference to what they fuppofe is convenien®
or inconvenent for the pasticnlar Body it felf, But
however it {eoms to me, thitmens determining ?
;'t:my 10 be i a natural or pretcrnatural (tate has
Awel Mee i, erher of cafual, o of arbitrarsy
ar both, thay iy areawaeof, For Oftg‘)[‘mfz’gc
- thin



' State of Bodies; &ec. 3
th“\kﬁ Body to be brought into 2 violent @ate, not

ecaufe realy the former was, not fo, but becaule
thereds 4 notable change made in it by fome Agent,
Wh_lch we alio take notice of 5 whereas before the
altion of that Agent, if the Body were under any
violence, ’twas exercis'd by ufual, but often imma-
nifelt Agents-y; though pethaps their Compulfion
Were not /efs, but only lefs heeded. And fometimes
alfo no more is to be wnderftood by a Bodies being
forc’d from its Narural flate, chan that it has loft
that,which it had immediately, or a pretty while-be-
fore fome notable change. Which Conjectures I
thall now endeavanr to confirm, buc with great bre~
vity. . )

I have already fhewn, that Matter being deveid
of fenfe and appetite, cannot be craly and proper-
ly faid o Affect one fate or condition more than
another , and confequenty has no-tsue defire to
continue in any one flate, or to recover it whep once
loft; and Inanimate bodies ar€ fuch, and ip fucha
fate, not as the matexial parts they confift of, ele&t-
ed or defired to make them , butas the nataral A-
gents,, that bronght together and rang’d thofe parts,
actually made them., As apiece of Waxis uncon-
cern’d, whether you give it the thape of a Sphere,or
aCone, or a Piliar, or 2 Boat§ and whether, when
it has that form, you change it into any other s ‘the
matter fiil] retaining Without willingnefs or unwik-
lingnefs, becaufe without perception, that figure ot
Batc which the laft aétion of the Agents ( your fin-
gers or inftruments ) determined 2 10 and left
10 1.

But rhis will be beft underflood , as well as con-

firmed, by particular examples, Ticednottell yg’u,
that



4 Ofthe Natural o Preternatural

that the moft ufual in@ance alledg’d to thew, that
a ftate s natural to a Body , and that being put ot
of it by external caufes it will npon the ceffation 0
their violence be reftored thereunto, is, That Wa*
ter being heated by the Fire, as foon as that ad-
ventitious Heat vamthes, returns to its native cold
nefs; and fo when, by an excefs of Cold, it is con”
geal’d into Ice, it doesupon a. thaw lofe thac pre”
ternatural hardnefs, and recover the fluidicy Vth“
naturally belongs to it : And the fame may b¢
likewife faid of Butter, which, being melted by ex
ternal Heatinto 2 Liquor, does upon the ceffatio?
of that Heat grow a confiflent body again. But per”
haps thefe inftances will rather countenance -0Uf
Parado:x than difprove it, For asto the coldnefs
whereto Water heated by the Fire seturns when
’tis remov'd thence, itmay be (aid, that the acqui”
sed Hear confifting but in the varions and brisk
agiation of the Corpufcles of the Water by an ex”
ternal agent, it need be no wonder, that when thst
Agent ceales to operate; the effec of its operatiof
fhould ceafe too, and the water be left in its for-
mer condition, whether we {uppofe it to have been
heated by the adtual pervafion of the Corpufcles 0
the Fire, which by degrees fly away into the Air 3
or that the Heat proceeds from an agitation impast”
ed by the Fire to the Aqueons Corpufcles, whic
muft by degrees lofe that new agitation, by comms”
mieating it little by little to'the contigiious Air an
Veflel 5 fo that, if the former agitation of the pat”
ticles of the Water, were, as 15 ufual, much more
languid than that of our Organs of Feeling, in whict
faintoefs of motion the coldnefs of Water confift-
ed, thete will be no need of any pofitive intfef’:;‘l
ol



o State of Bodies, &c, <
tors ’r((); any care of Nature to account f >
the growing cold again. This willb Or the Y-
ra_d"conﬁderation of what happens melconﬁrm'd by
id to be Water brought i oo hich is
byane 4 ght into a preternatural
Py xcefs of Cold. For, I doubt, twill et
o Y demonfirated, thar in refcrenc, h ot be ca-
ings, and not to our arbitrar 'de- I e of
V\/\Vfater preternaturally harden)”d’ bm(o:figcm’ e ls
i ater Ice preternaturally thaw’d ){;v ée . anlc:i e
gol;-?;rge, that Ice left o it felf will "wbea y h 5
ifick agents are removed, ret e &
thall readily anf E e o
ol y anfwer, that, not to mention the S y
ang hce that Iyes all the Summer long unth od o
f('nh;v: ;OPS ?if thbe Alps and other h?gh &ﬂi‘:ﬁf‘
> [earn’ inqai
Lo i, by g o, ¢
in Mufcovy, that in fome parts ogssylf " pracifed
Province belonging to the Siberia (alarge
f longing Raffian Emperour ) th
miface of the ground continues more Months of the
year frozen, by what is call’d the natural Tem et :
ture of the Chimate, than thaw'd by the Heat ff :;-
gun;_ and that 2 liztle beneath the (urface of :h:
ground, the Water, that chances tobe lodged i
cavities of the Soil. 1 s
cavities the Sail; continues frozen all the years
o-thity when in the heat of Summer the Field :
co_vcrcd‘ with Corn, if then you dig 2 footli iarg
perhaps lefs, you thall eafily find Ice and a f{rovzv:x;
Soil ; So that 2 man born and bred in the inland
Eg;t of thiat Conntey, and inform’d only by his own
c fesvation , May probably look upon Water as
¢e violently melted by that Celeftial Fire h
o [ _ Fire, t e Surn,
it eat is there {o vehement 1o cheir fhort Sum-
, as toripen their Harvelt in lefs time than m our

Tsmperate Climates will afily be credited.
0
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On the other fide we in Eng/snd look upon melt-
ed Butter, as brought into a violent fiate by the
Operation of the Fire, and therefore think, that
when being remov’d from the Fire it becomes 2
confiftent Body again, it has but recover’d its Na-
tive Conftitution.  Whereas there age divers parts
of the Eaft Indies, and, [ doubr not, of other hot
Countryes, whofe Inhabitants, if they fhonld fee
confiftent Batter ( as fometimes by the care and in-
dufiry of the Exropeans they may do ) they wounld
think it to be brought to a preternatural. ftate, by
fome artificial way of Refrigeration. For in thofe
parts of the Indies 1 {peak of, (* though not in all
others) the conftant temper of the Air being ‘ca-.
pable to entertain as much of agitation as fuffices.
for fluidity in the parts of what in- our Climate;
would be Butter, "twould be in vain to expett, thaty-
by being left to it felf in the Air, it {hould become.
aconfifient Body. And I -have learn’d by diligent
inquiry of Sea-men and . Tyavellers, both Englifb
and others, that were Eye-witneffes of what they,
told me, that, in divers parts of thofe hot Regions;
Butter, unlefs by the Egropegns or their difciples
purpofely made in the Cold,.is all the year fluid, -
and fold, or difpens’d, notas confiftent Bodies,: by
weight, but as Liquors, by meafure, To frengthen,
this Obfervation, I (haliadd , what was affirm’d to-
me by a Learned man, that pradtisd Phyfick in the: -
Warmer parts of gmerica, namely, that he 'met
fome places with (everal Diuggs, which, though
they there (eem 1o be Balfoms, as Turpentine, ¢¢»
are with us, and retain’d that confiftence in thofe
Climates, yet when they come into our colder Re-
glons, barden into Gums, and continue mCthVQ[h

B Y ln.
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Winter and ‘Summer.  On the other fide, ingui-
ting alfo of a Traveller, vers’d in Phyfical things
about the Effects of great Heat in the in-land part
of Africa, Where he had lately been ; he told me,
among orher things, that Raifin of Falap, Which,
wher he carried itout of England, Was of 2 confi-
fience not only drybut brite , did, when, and
while before, he came t0 Adorocco, meltinto 2 fub-
ftance like Turpentine s fo that fome of it that he
bad made up into Pills, wonld nomore at all retain
tha; (hape , but remain as it were melted all the
while he (tayed in that City, and the neighbouring
Countrey, thongh when he came back to the bor~
dersof Spain, it return’d to its former confiftence.
Which I the lefs wonder'd ar, becaufe, having had
the curiofity to confider fome parcels of Gam Laced,
of whichSealing Wax is made) newly brought
afhare from che £aff Indies, though it bea hardand
folid Gum, yet I tound by feveral inftances, that,
paffing through the Torrid Zone, divers pieces Of ity
notwithftanding the fhelter afforded it by the great
Ship it came in, had beens by the Heat of the Cli-
mate, melted, and made to flick tog:ther, thongh
in’d- their former Confiftences

afterwards cthey regal
though not altogether their former Colour. An

on this occafion T fh.il add, thac 1 learn’d by in=
_-quiry from 3 parnenlar acquaintance of mine, wha
‘brought me divers Cauties out of Americay that ba-
ving at the place where *0vas made , among other
things, furmfhed himfelf with a quanticy of the beft
Aloes; he obferved, that whift he (oi’d th\'ough
very hot Chmatesy it Was (o foft, that, like liquid

Pitch, it wonld often have fallen out of the w;de~
mouth'd Veffel he kept it iv5 if he had not from
: fime
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time to time been careful to preventit. But when
he came within a hundred Leagues of the Coalt of
England, it grew hard , and o continued, thoug
this were in a very warm feafon of the year, being
about the Dog-dayes, .
For further confirmation of what has been hi-
therto difcourfled , be pleafed to confider with m¢
that moft obvious Body, the ir, or the Atmo-
fphere we live and breath in. For..though feveral
Opinions and Argumentations are founded. upon
what their Authors call the Natural and Preterns
tural or Violent fate of the Air, yet he that con”
fiders, fhall find it no eafie thing to determins
what ftate of the Air ought to be reputed its truly
Natural fate, unlefs in the fence 1 formerly told
you I employ that expreffion in. I will not infilt
on the Heat and Coldnefs of the Air s for, that be-
ing manifeftly very differing in the heart of Winters
andin the heat of Summer, and in differing Regions
of the Air, as at the top and bottom of high
mountains, at the fame time, and conftantly in dif~
fering Regions of the Earth, as in Barbery and
Greenland, "twill not be fo eafie to determine what
flate is nataral to the Air.  But that only which I
fhall now confider, is its flate or tone in reference
to Rarity and Denfity. For, fince the Air is believed
to be condenfed by Cold and expanded by Heat
I demand, at what time of the year, and in What
Countrey, the Air fhall be reputed to be inits Nee
tural fare ? For, if you name any one time, as the
Winter, or the Summer, T wifl ask, why thac muft
be the Randard of the tone of the Air rather than
another Seafon, oratleaft exclufively toall others?
And the Like difficulty may be made about the Cltx;
ma
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;I;I&;g :)t:l éhte Place. ‘And thefe (cruples are the more
¢ to be propos’d, becaufc Leamed men
ave deliver’d, that in fome Countryes the Aevesm

ry inthe Torricellian Experiment, is kept higher thin

In others, ( as in Sweden thaa in &aly, ) and our Ba-

Yolcopes inform us, thar oftentimes, in the fame

Place and day, the Quickefilver in the fame Inftra-

ment does confiderably vary its height 5 which

thews, that the Air or Atmofphere muit neceffarily
vary itg weight, and therefore probably its degree of

Rarity or Deofitys .

But 1 have yet 1o propofe a further Confiderati~
on in this Affair : For, whatif itfhall appear, that
neither in Winter nor in Summes, in Sweden or.in
Dialy, or in whatever Country, Region, or Seafon
you pleafe, the Air we breath in is in any other
than a Preternatoral ftare; nay, that even when we
have vehemently agitated and expanded itby an in-
tenfe heat of the Fire, it is not yet violently rari-
fied, but yet violently conthipated, unlefs 1 our
fence before declared, you andertand with me the
Preternatural ftate of Rarefaction in the Air, in re-
ference to the tone it had before the laft notable
change was produc’d in it This will, T queftion
not, fecm a furprizing, if not a wild, Paradox ¢ But
yét to make it probable, I thall only defise you to
refleG upon two or three of my Phyhico- M echanical
Experiments 3 and there you will fee, firft, that
the Air being a Body abounding with fpringy pas-
ticles, not devoid of Gravity » the m(egxoyr mult

f all the incumbents

be comprefs'd by the weight of il
And nexr, that this Compreffion s f0 great, that
though by the heat of the Fire peither _othet;s nor
we could bring a portion of inclnded Air t(; a':?. éccxd
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pandzd to abovs fourfcore timés its former fpacé 3
yet withoue heat, by barely taking off the prefluf®
of the fuperiour Air, by the help of our Pneum”
tical Engine, the Air Was rarified more than twic®
as much : And fince thofe Experiments were pub-
lithed, T more than once rarified it to above five
hundred times its nfual Dimenfions ; fo that, if ac*
cording to what is generally agieed on and taugh, #
Body be then in a Preternatural Rate, when by an
excernal force itis kept in a condition, from which
it inceffantly tends to get free 5 and if it be chen
moft near its Natural ftate, when it has the moft
profperoufly endeavoured to free it felf from exter”
nal force, and comply with its never-ceafing ten”
dency 5 if thisbe fo, 1 fay, then the Air we Live it
1s conftantly in a Preternatural Rate of Comprefli-
on by External force, And whenit is moft of all 12
rified by the Fire, or by our Engine, its Springs ha-
ving then far more conveniency than before ‘to dif-
play themfelves, which they continually tend to dos
1t anfwerably approaches to its Natural ftite, which
is to be yet lefs comprefled or notat all. And ] have
carefully try’d for many months together, that when
the Air has been rarified much more than even &
vehement heat will bring it to be, yet if it were
fenc’d from the preffure of the external Air? if
would oot fhrink to its former dimenfions, as if
had been put int6 a violent Rate, from whence N#-
ture would reduce it to them, bur continued in that
greacand feemingly preternatural degree of esten”
fion, astong as T had occafion to obferve it, O
- might bere thew, that this odd conftitution of th®
Air is fo.expedienr, if not neceflary for the Motions
Refpiration, and other ufes of Anjmals, and in par-
ticuia
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Ucular of men , that the Providence and Goodnefs
of the Wife Author of the Univerfe is thereby
120ally declared 5 if it were not improper in fuch
2 Paper as this to imploy fina/ Caufes. Wherefore
10 avoid the imputation of impertinence, I will con-
cl“fie, by taking notice that from what has been
elivered we may learn two- things confiderable
enough, if not in themfelves, yet to fome paffages
of the Treatile, whereof this Paper makes a parts
And firt, we may deduce from wbhat has been faid
of the Air, that according to what 1s noted abave,
'hat may fometimes generally be granted: and be-
liey’d to be the Natural ftate of a Body, not which
It really affeéts to be in , or ( to fpeak more propet-
ly) has a tendency to atcain, but thac which 11’s
brought into and kept in by the a&ion or refiftance
of neighbouring Bodies, or by fuch a concourfe of
Agents and Caufes as will not foffex it to pafs into
another ftate. And the fecond thing we may hence
learn js, that whatever men fay of Natures never
iffing her aim, and that nothing vialent 1 dura-
le ; yat, bacing an inconfiderable Portion of Aerial
Particles at the upper furface, for ought we know
the whole mafs of the Air we live 10, and which
invirons the whole Terraqueous Globe has beetl
from the worlds beginning, and will be to its €Ny
eptin 4 fate of violent Compre(fion.

FINIS
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STATICAL HYGROSCOPE
Propofed to be fatther tryed,
In a Letter to H. Oldenburgh Efq;

Secretary to the

ROYAL SOCIETY,

57R,

Hough I writ to you from Srautos
an account of thofe Hygrofcapes,
whereof I now prefent you oney
yet, fince I remember that it was
in the year 1665 that 1 fentyou

) that Paper, I fear you may by this
time have forgotten much of what ic contain’'d , and

thereby made it fit for me in this Letter, both to re-

Mind you of fome former paffages , and to add fome
Obfervations that lately occurr’d tome 5 and this
the rather , becaufe 1 donot prefent you with this

tifle mccrly to gratjﬁc your Curioﬁty, but that you
L3 and




2 A Statical Hygrofcope propofed
204 fome of your i genious frie: as may, by YO
Yemarks, h<lp'me 1o dugover to what nconvenSh:
€es our I*ftrument is lizble ,- how far they may be
avoided or leffe.’d , or whir \he ufes or advantsg®
of it may be, tiotwichftandiog its inevitable incon¥®
nieaces orimperfe&tions. B
Having had occafion amongft oher fubjects *
lating to.the Air, to confider its Moyftare, 2nd ';'51
Drynefs, I eafily difcern’d that they had no foma!
wfluence upon divers Bodies 3 and among the veft
upon thofe of men, a®ihe ambient Air we bred
m‘,vexther patles from one of thofe Qualities o ¢ .
otazr, oreven from one degrag o the other i i
fame quality. - .
Wheretore Ibegan tq caft shaut fomewhac foll¢”
toufly for a way thic mighe beiter than any I had ¢
tyed; or elfewhere mecwith, difcover the chang®
of the Air as to moiftuie and dryneis ,; and the o
grecs of either quality. For which purpofe it feﬁmd
tome, that, if a Statical Hygrofcope could be 14!
1twould be very conveniant, in regard of its fin®l®
both. to deternipethe degrees of the mafture &
drynefs ‘of the.Air; and to traufn.f the Obferv®”
onsmade of th 1 to.othars.  Waerenpon copfies,
g furener, thar emong Bodies otherwife well quﬂe
lified for fuch's puipofiy chat was likeliefto 8\,
the fenfivleft informations of the changes of t,o
Air, which, in refpect of its bulk; had the-miok
uts urface expoled tnereunto 5 T qmeklypuch d&%j
on a fine Spunge , as that which i ealily por by
not eafie to be divided or diffipated , whicns by
;_'cadme{"s to foak 1.t Waer, {eem'd likely to '1m9' i
ghq Aqucous pariicles that it may meet Wi.:’ ors
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9.1 5 - . .

:;[:zs lc]i m:be Air, and which, by its great porouf-
throughour,has much more of Swperficies in refes
tence to its bulk, than any Body not otherwile lefs
fit for the intended afe that came into my thoughes,
If you recall to mind, when and whence 1 firft
gave you notice that I employed our little infiru~
ment, you will cafily believe, that the Indacements
I had to pitchuponit, were, that I fhould need
but fuch Iight and parable things , as I could eafily
both procute in the Country ( where I then was’
and carry about with me in the frequent removes
Was obiiged to make ; and therefore that I did
nat reprefent this trifle as the beft Hygrofcope thac
could be devifed, or evenas the beft thar perhaps
I my felf could have propounded, if I would have
fram’'d an elaborate Engine with Wheels, Springs,
ot equivalent Weights, Pullies, Indices, and other
contrivances, fome of which T divers years ago
made ufe of, For Ifictle doubt, but that Mechanical
heads may frame Hygrofcopes much curioufer and
perfedter than that I now fend you , or any other
I have ufed or feen, if they may be accommodated
with fofficient room, and dexcrous Astificers thac
will work exaétly according to directions; whereat
my defign being not fo mach to make a Machinal
or Engine-like, as a Stavical, Hygrofcopesand fuch
an one as may be fimple, cheap, contained and fet
op in a little room, €afic c be made and tianfport-
ed, I thought it might be of fome ufe, efpecially to
thofe that are not farnifbed with Curiofities and
Mechanical Accommodations , if among the {everal
forms of Hygrofcopes that I had in my mind, I

chofe one, that being ffarical and eafie, might be3s
L com-
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commodious by irs fimplicity, as fome others by
their-elaboratenefs; efpecially if we confider, th“"_
asflight an infirument as it feems, it may be ap
Plyed to various ufes, fome of which are not flights
as will ere long be made probable, o
_ JT thould be here told by one, thac grants the
preferablenefs of Statical Hygrofcopes in the €0
neral, that there are divers Bodies, other than that
pitch’d upon by me, whofe weight may vary whe?
the Temperature of the Air is confiderably alte"ea
as to drynefs and moifture, and that perhaps among
thefé, fome ane may be found that may imbibe the.
Aqueous particles” of the Air berter than 0
Spunge 5 1 fhall not refolutely deny it, and thex¢’
fore (hall leave you to make tryals with what othef
Bodies you fhail think fit, contenting my felf 0
have fuggefted in general the conveniency of m"f
kingHyarofcopes, where the differing changes ©
e Air mmay be eftimated by weight’y but this
Thall tell you in favonr of our Spunge, that when
Was confidering, what Bodies were the fitcet to b
employed for the making of Statical Hygrofcopess
I made tryal of: more than one that feem’d not the
le2ft promifing. - T know , that Common or Se*’

Salt will much relentin moift Air, and Sale of Tar"
t: will do it much more 5 but chen thofe Salts, efpe”
cially the latter, will not fo eafily as they (ould,
patt with the Aqueons Corpufcles they have onct
imbibed, and are in other fegards, ( which’twer®

205 worth while toinift on, ) efs- convenient tha"
2 Spinge, 1 made ttyal alfo with Lute-flsing®
which vere purpofely “chofen very flender , (b
they might have the greater furface in relp eﬁ,:ﬁ
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‘their bulk ; thefe I found dt firft to do very well,
as to the imbibing of the moifture of the A, but
afterwards they did not continue to an{Wer my ex-
‘peftation. 1 cans’d likewife to be tutn’d ouc of 2
lighe wood a Cup, which, that it might lefs bur~
den a tender balance, had, inficad of afoot, a Little
button, to which a hair might be tied, to fufpend
itby; and this Cup being purpofely turn’d very
thin, ttac it might have much furface expofed to
the Air, proved for a pretty while fo good a Hygro-
fcope, as invited me to make divets Obfervations
with 1t, fome of the which I have @ill by me. It
agreed alfo with feveral tryals, that T had made on
other occafions , of the poroufnefs of fuch Bodies,
that white Sheeps Leather, fuch as Chirurgeons
us'd to fpread plaifters upon, would be very
convenient for my purpofe. And indeed I found
by many Obférvations, whofe fuccefls you may
command a fight of, that if this Leather were a
{ubflance as little obnoxious to Cormpticn
as a Spunge , it would, by its copious imbi-
bitions and emiffions of the Aerial moifture, be
a fitcer matter than any other I had employ'd for a
Hygrofcope. .

But taking all things together, I found no Bo-
dy fo convenient for my purpofe as a Spunge,
which you will perhaps the more eafily believe,
if T add, that to help me to make fome eftimate
of the porofity of it, [ We weigh'd out a dram-of
fine ‘Spunge, and having fuffer’d it to foak up
what Water it ‘could , 1t was held in the Air,
not only whilft the weight of the Water wonld
eafily make it run out, but il it dropt fo very
o flowly,
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flowly , that a hundred was teckor®d attet one
drop before another fell 5 then putting it 10to
the balance it had been weighed in before, W€
ound  that as its dimenfions were increafed t0
the Eye, {o its weight was increas’d mpon the
fcale, amounting now to fomewhat above tW"f
Ounces and two Drams; fo that one Dram ©
Spange, thongh it feem’d not altogether fo fine 45
the portion we had chofen out for our Hygrofcopess
did imbibe and retain feventeen times its weight
of Water. ‘ ;
Now when one is refolved to employ #
Spunge, there will not need to be ‘mnch added
about the wuening it into a Hygrofcpes . Fox, hae-
ving weigh'd it when the Air is of a moderaté
Temperature, it requires but to be put intoon®
of the feales of a 2ood balance fufpended on 3
Gibbet (asthey call it ) ot fome other fixd and
ftable (fupporter, For’ the Spunge being care’
fully counterpoifed at irft with a metalline weight
( becaafe that alters not fenfibly with the chan-
ges of the Air ) it will by its decrement or in-
creale of weight thew, how much the neigh
bouring Air s grown diyer or moifter in the
place where the inflrument is kept. The weight
of the Spunge may be greater or lefs accordg
to the bignels and’ goodneis of the balance, an
the accuratencls you defire in ‘the difcoveries it
o to make yon. For my part, though I bave
for Curiofine’s fake with very tender fcaleS
imployed for a good while but half a dram (of
SPUnge , and I fourd it to aulwer my expecta-
ton well enaugh 5 and though, when I uS’g iy
a



i o e further tryed, &,
ulk divers times as great, in 2 firope
fﬂg}éqmomlbly'lc(s accorate, balance, ?z;%grh bue
Eiper: accur; ance, 1 foun
di cberment fuccelslels 5 yet after tryals o
iering ‘quantigies of S VoS Jirh
A punge, X prefers'd, bog
greater and lefler weight, ., 20th
as not being heav r weght, that of 2 dram,
& y enaugh to overburden the
ner fort of Goldfmiths fcales, and
nough ta difcover ch ¢ yat great €
fince they would i conﬁde;ably DAL
or twentieyth are taur‘? oernally with2 fxteenth
ter Ofaorainp » and manifeft)y with half a quar-
o ¢
- With fuch Hygrofe i
balinice ought t)“)gr{éopeé“?s kthc;fe (( Wherei the
hare ept fufpended and -
charged ) I made feveral tryals, as my remo
and accommodatious would perm’it { Yet‘m e
the Spring, and fometimes in the ; Hcl o and
fomeumes alfo in the Summer and th;nt:er?n, f;nd
neverthelels it would be very welco;ne tut
me, if you and fome of your Friends would bz
pleaied to make tryals your felves, and '
o b mi J Sy Akl cor_npalc
them with mine, and efpecially take notice, if you
can, whether in any reafonable tra@® of Time
there will be aiy Jofs ( worth noting ) of the
fubftance of the Spunge it felf; I having not
hitherto difcover’d any. In the mean time, to.
invite you to give your felves this trouble» af-
ter 1 bave told you, that having once, among
divers removes, ‘had the opportunity to keep a
dram of Spunge fufpended during a whole Spring,
and a grear part of the preceding Winter and
fubfequent Summer, I did not think my pains
Joft , thongh divers of the obfervations they af-

forded me have unhappily been fo, among ma-
ny
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ny other memorials about Experiments of differ-
ing Kinds ; notwith@anding which unfeafonable fof8
. Y fhall venture to fuggeft fome things to you, that

oceurr’d to me abouc the #:ifiries of the Inftm-
ments I am treating of,

A BRIEF




BRIEF ACCOUNT
OF THE
Utilitisof Hycroscorks.

He ufe of a Hygrofcope is either
general or particular : The for-
mer is almoft coincident with the
Qualifications to be withed for
and aim’d at in the Inftrument it

_ ; . felf; The latter points out the

particular applications thar may be made of it

when ’tis duely qualified. Of each of thefe I fhalf
briefly {ubjoyn what readily occurrs to me.

The general ufe of a Hygrofcope is, To effimate
the changes of the Airy astomoiffure and dryntfsy by
wayes of meafuring themy eafic to be known, provided,
and communicased.

I might here pretend, That as thefe are the prine.
cipal things that have been defir’d in Hygrofeopes,
fotis obvious from the defcription and account we
‘ have
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have given of our Inftrument, that thefe advantages
elong o 1t in o very defpicable degree : f‘?’;,‘
that w0 make fuch Hygrofcopes 4s wil{ perfort 2t
thefe things in perfection, whatever ic may feem ©
a Mental contriver, will, I fear, prove no éaﬁc
task to thofe that really actempt it, To thefe things
X might add, thac if fuch allowances be made , 8
what T have reprefented-may invite you to grants
the Qualifications lately mentioned, as defirabe i
2 Hygrofcope, may ina tolepble mea(gree foun
1 ours, whes e fhall come t6 mention'the particu”
lar ufes of it,  And as for that of conveying to 0
thers the Obfervations made wichat, youmay pleaf¢
to confider, that the things ) employ to meafut®
the degrees of drynefs ang. moifture inthe Nir; bE
- I0g grains, parts of grains, and greatet weights, the
acceflions of moiflure which the Spunge receives,of
the loffes that it {uffers, canbe eafly and at the fam®
time both found and determin®d; And as the weights
imployed to determine thefe diff:rences are eafilf
procurable 3 fo the Obfervations made With the s
may (together with paecerns, if it thould be needfuls
of the weights themfelves ) with che {ame facility
be commuinicated by Letters even 10 remote pastss
In which conveniency, Whether, and how far, ouf
Infirument has the advantage of that made with 20
Ouen beardy dnd (ome others that 1 have imp’lbycd’
Tleaveyon to confider, B

I mighe farther alledge on the behalf 6f our In*
oment, that whereas, befides the Qualification®
- 3%0ve mentigred, there is another, namely “Du"

rablenefs, which though nor fo neceflary to con-
Riture s Hyerolcope, yet is neceflary, as will ere
long appear, 1o fome of the confidesabléfines of it!

An



Utiliti '
. H A
And mheres fuch f Hygrofepes. 11
Dot only k ach a Dorablenefs is ynth
¥ keep the fnft s )5 Mifhed, as may
flance ¢ nftrument from ha i
rotted or ving its {ub-
preferve it in accorr.l.lpted by the Air, but may aif
ly its capacity to continue pretty uni J
When é’nformatmns of the Air’s moiﬂ{zumform‘
. te
Whereaff ; g;‘-‘ffgf?s very mach, or lalts very,]:::‘e’r"l
grofco » thefe things ate much defir’d i 32
: pe, our Spunge feems herei 'dina Hy-
the Oacen be g® I¢ erein preferrable to
he 7. ard, Lute-ftrings, & :
the Like Bodies the felf o ¢. For inthofe and
power (as ’us fuppos'd )Cog;ratihn%‘of relaxing
imbibe and part with the moift; the difpofition to
formly or after a due manner are of the Air uni-
very long tims alrerd ter , is wont tobe in n
gome al:er’d orim . h . o
ly, when chey have imbib’dpa"ed 3 and pasticular-
they are very faintly aﬂ’f‘é}ci}n ubc h aerial moillure,
dcgr_ees of it, and fo the Operay' tbc. fuperv;njng
arionate o Whatth like Gaulo wonld have proc
dunc’d, when the Inflrumen: was il difoab
whereas in our Spunge rieicher the Seoveon? ?S’d;
ginefs, norany fuch likequali Sl Gegier o P
o', aea ity is confider’
1t is capable of imbibing foqmucg more olfdt;?k :;r;d
ous particles, than even moilt Airs and Seaﬁonsq ar;
i‘l’_‘;%tutgefg}l)ptly ét with, that chare is little tear that
utte e i :
them , fo that 'ci,e°”£?r§£f§n‘§°m shoake;frup e
. . g and a
weight will be more proportionate to thcec fielooxf)ese ZE
moiftare in the Air, and more reducible to ktiown
arz?3 determinate meafures,
be reut thfough, :k_)cfc and the like {pecious things may
prefenced in favour ofour Statical Hygrolcope;
’ylet?ﬂtob deal ingennoully with you, X much tear rba;
; . . E b
will be very difficult to bring either Statical ones

o5 perhaps any other, to be {o compleat as to fatis-
fie
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fie 2 nice and fgvere Cricick. Andyon wonld per-
haps eafily affent to my Opinion, if it were not 100
tedious to entertain you with all the fpeculatve
doubts and {cruples, as well Mechanical as Phyfi*
cal, which my accuftom’d diffidence has now and
then fuggefted to me, But becaufe fuch 2 fceptical
Difcourfe would be too tedious, and alfo fomewhit
Improper, tobe propos’d by one that would recorm-
mend Hygrofcopes, 1 (hall only now take notice
of one great Ymperfe&ion, which all thar I have
been acquainted with ase liable to 5 namely, that
men have not yet found, nor perhaps {o much 2$
dream’d of feeking, a Standard of the Diynefs and
Moifture of the Air, by telation to which, Hygros
meters may at firlt be adjufted, and fo be com*
par'd with one another, as we fee many of
thofe feal'd Thermofcopes, that have been made
and jultn’d by Mr. Shorgrave the dextrons Ope~
rator of the Royal Society. 1 deny not, that, by
virtue of a flandard to eftimate moifture by, I have
endeavour'd to remedy this inconvenience 3 bufy
as my hopes were but {mall, (o neither was my
fuccefs great, but X am not fure, that happier
Wits; or I my felf at fome other and uckier ume,
may not more profperonfly attempt ir, In the
mean while gerchance you wili not think it al-
together nothing, if the Trifle | prefent you per~
form at leaft fome of the things defird in 3
Hygrometer lefs imperfeétly, than any yon have
yet met with, And- that you may not be dif-
courag’d by what I have lately acknowledg'd of

the defects. of fuch Inflraments s 1 think it now
{eafonable ¢o

: proceed to the mention of the par-
ueular Zfes, for which, notwithRtanding any, in-
evita=
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evitable defe&s , a ‘Hygrofcopé,..a"x}d ‘even fuch a

oné as I now prefent you; may be made es
{0 erpe, O Brefene yous I BF T ey

USE L.

To kiow the di yc'r_t'n'g ¥ ariations of . Weather it the
 fame Month; Day and Hoar.:

IT may be ufeful for divers purpofes,to know Bogl{_
L that the Air is wont to be lefs moilt atone part o
the Artificial Day,(and {o'of the Night,) thian at an
othicr, & atwhat particular tithe of the Day or Nigh
it moft tifinally s fo. And on this occafion 1 'f'g'_":éﬁii |
ber, that ufuaily whep the Weathier'was at 2 Tind, it
Vs obferved, that the Spynge had m;nifeﬁ!y'g;{in??
iti che Night, though it were kept in a Bed-chat-
ber, and grew lighter again “betiveen the, morning
and noon, ‘This Obfervation which was made to- -
Wards the end of Winter wonld not hold , in cai¢
frofty nights or fgme other powerfal Caufe intet=
_vepéd. *Twere not amifs allo to obferve, Wheés
ther there be n_c'tv,a‘Corrcfpon,dencc,thWixt the Hy=
grofcope and Barofcope 5 and, if there be, in what
kind of Weathet ox Conftitation of Air 1 is ok
or {eaft to bedifcerned.  And this enquirg, feemls
‘the more dubjons;. becaule the fame changes ofthe
Atmiofphere may; apon differing accounts, bave ei-
ther che like, or quite contrary, Operations upon
thefe two Inftruments. For in summer when the

Atmofphere is ufually beavier, the Hygrofcope is
< M nfually
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~Qully lighter; fome Rrong Winds, as with usthe
North-weft, may make both the Atmofphere and
Barofcope lighter, whereas Southerly Winds, efpe-
cially if accompanied with rain, often make the At-
mofphere lighter and the Spange heavier, And on
the other fide I obferve, that Eafterly Winds)
efpecially when they begin to blow in Winter
though, by reafon of their drynefs, they are wont
to make the Hygrofcope lighter , yet- they ar€
wont, at leaft here at the Weft-end of Londony 10
make the Barofcope fhew the Air to be heaviers
It were likewife fit to be obferved particalarly by
thofe that Live on the Sea-coat, Whether the dailf
ebbing or flowing of the Sea, do not fenfibly altef
the weight of the Hygrofcope. It were very wel
worth while allo to take notice, at what time of the
day or night, caterss paribas, the Ais is the mo
damp and moft dry, and not only in feveral parts 0
the fame day, but in feveral dayes of the {2m¢
month 5 efpecially on thofe days, wherein the full
and new Moons happen. And this feems a mor®
hopeful way of difcovering , whether the fulf Moo?
diffufes 2 moifture in the Air , than thofe Vulgs
Traditions of the plumpnefs of Oyfters and Shell”
fith, and brains in the heads of fome Animals, a0
of Marrow in cheir bones, and divers othex Phent”
menay which, as T have thewn in another paper, 't
ot cafie to be fure of It may alfo be noted, whé:
ther Monthly Spring-tides, efpecially when they fal
out near the tiddle of Aarch or Seprember, h3¥C
any fenfible opetation upon our Inftrument,

usk
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USE IL

T":kﬂ‘{m bow much one TYear and Seafon is dryer o
moifter than another. .

THxs cannot be o well perform’d by the Hy-
grofcope made of an Oaten beard, if they;
tha; have made ufe of them more than], do com-
Plain with reafon; that after fome months (“for I
cannottell you precifely how many ) they, begin to
dry up and (hrink § fo thac their fenfe of the varging
dcgrees of the moifture of the Air is not fo 'q'nic'
as before, and the informations they give of .the
degrees of 1t, efpecially towards the outmoft bounds
of their power to fhew the Air's alterations; recede
miore and more from Uniformity. But the latting-
nels and other convenient qualifications of our
Spunge making its capacity of doing fervice more
durable, may the better help us t compare. the
greateft moifture and drynefs, both of the fame feas
fon, and of the feafons of one Year with thé corre~
fpondent ones of another. And if che weighit of ‘the
Spunge at 2 convenient time, when the temperatare
of the Air 8 nzither confiderably moift, nor confi-
derably dry; be taken for 2 Stindard, .a perfon that
fhould think it worth his pains, may, by computing
how many dayes at {uch an haur; and how much at
that hour, it was heavier or ligheer than the ftandard,
and alfo by comparing the refult of fuch an-account
Inone year - with the refiilt of the like accouint.iri
another year, be affifted to rake 2 more particular,
and nesr efimate of the differing temperatnee, of
M 2 the
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the Air, a5 to moiftare and drynefs, in onc yeat
than in another, and in any correfpondent feafon
or Month, affigned in each of the two years propo-
fed.  And how much the Collation or Continuance
of fuch Obfervations , both in the fame place an

alfo in differing Countryes and Climates, may be 0

ule to Phyficians in reference to thofe Difeales
where the moifture and drynefs of the Air has much
interelt 5 and the Husbandman to fore-fee what fez-
fons will prove friendly-or unkind to fuch and fuch
Soils and Vegetables ; it muft be the work of timé
to teach us, though in the mean while we have 10
reafon to defpair, that the Ufes to be made of fuc

Obfervations may prove confiderable. And the
rather, becaufe if by Eelp of the refult of many Ob-
fervations men be inabled to forefee ( though &
no great diftance off ) the temperature of a year, of
€ven ofa feafon, it may advantage not only Phyfi-
cians and Plow-men, but other Profeffions of meds
who receive much profit or prejudice by the drynefs
or exceflive moifture of the feafons, ~And not 0
mention thofe who cultivate Hops, Saffron, and
other Plants that are tender and bear 4 grear price?
fucha forefight, as we are fpeaking of, may be- ©

great nfe to Shepherds, who, in divers parts of
£ngland, are oftentimes much damnified, if not
quite undone, by the rot of Sheep, which ufuaw
happens throngh excels of moifture in certai
months of the year. And in order to the providi®
-of foundations whereupon to build Prediétionss
1t May not be amifs to regifter the number, bignef®
2nd daration of the confiderabler fpots, that may a
g 18 OF that time of the Keat happen te appear &

AN
€ diffipated on or near the Sun, or to take UO“C:f
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. Of any extrag ‘;?les OfIngTOfCOj)eS. 7
ferve wheth ordinary abfence of them, and to ob-
a0y chano er their apparition ot diffipation produce -
ould ges in the Hygrofcope : Which Curiofity
whete o tm venture to propofe, but that (as I elfe-
el .g,) I find, that eminent Aftronomers have
‘traord'y o ferved great dryneffes toattend the ex-
Ay tl‘r]my abfence or fewnefs of the Solar Spots.
Nk iit‘ oge perfons that are Aftrologically given,
u‘(eyéfg ht ey pleafe , extend their Curiofity m the
ot is Inftrument to obferve, whether Eclipfes
e Suri 4nd Moon , and the great Conjunétions
of the Siiperiout Planets;have any notable operation

up’o’n”‘it‘." S

USE UL

To difcover & compare the cba)ige; of the Temperatar
- of the Air made by Windss fEromg or weak ,P fro/}]:
wowyy and other Weashere .

\His may conveniently enough be done asto
winds, either by our whole Inftruments or
( perhaps better and more fafely ) by the Spunge
alone, which may be taken.off and hung by a firing,
for aslong time as i chought fit, in the wind , and
then reftor'd fo its former place. Forl found by
‘removing it into the wind, thatit foon receivd
‘very confiderable alreration in point of weight, as
alfo it did when remdv'd ont of 2 room into 3 gare
‘den where the Sun fhin'ds for though the feafon
Wete not warm, it being then the Moneth of Fansa-
'7y3 yetinthree quarters of an hour the fpunge [0

‘the 24t past of its Weight. Wemay allo in fome
L oo M3 cafes
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Cafes nfefully fubtitute to 2 Spunge 2 fomewhat broad
piece of good Sheeps-leather difplay’d to the wind.
Ker this ‘having, by reafon of its thinnels (or very
fmall depth, ) n propostion to its breadth, a very
large Superficies immediatly expos’d to the windy
we foung it to be notably” alterd thereby , in 10.
muck: that half an onnce of well prepar'd Sheeps-les-
ther, (that we had long imployed as an Hygrq(cope)-‘
being keptan hour in a place, where thé San-beams
mightaot beat upon itydid, in a ftrong wind,vary i
that fhort time an eighteenth part of its original
weight. But though I think it very poffible to make.
fuch obfervations of the Temperature of particulas
winds, as will frequently enough prove o true a5 to-
Be ufefull, at leatto thofe that Live inchif places
where theyaremade 5 yee I am of opinion, thats
to be able to fetdle Rules any thing general, to de-
termine with dnj cestaingy the Quakitigs . of winds
according to the -cotners whence they blow , 25 -
from the Baft or Welt, North-eaft, Souch-weft, &c-
tnere will be a greatdeal of warinefs requird 3 an
be that has notfome comipecent skill 1n Phyficks
and Cofmography ,. will eafily b> fubjet 10
miftakes informing his Rules, To countenance
which advertifement, T fhall now make ufe but of
thefe two Confiderations,whereof the firft is ; That
Winds that blow from the fame Quarter are not 17
fome Countryes of the fame Quality that they aré
n moft others, the wind participating much of the
natare of the Region over swhich it blowes. i0 itS
‘gaﬂage to us.  Atthe famous Port of Archdﬂgd
they Gblerve, that whereas 4 Northerly wind almof
every Where clfe without the Tropicks produces
110f in Winter,theye it is won to be atcended with 2
tha, fo 3 to make the Eeves to drop, © Of Wh‘ﬁg

: od ¢
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. : ;eafon feems to be, that this wind comes over
e ca which [yes North fiom that pface and on’
o onirarya Souchesly wind blowing overa thou-
. or twelve hundred miles of frozen land does
~ather increafe the froft than bring a thaw. This
Was by the Inhabitants averr’d to the Ruffian Em-
Perors Phyfician, who was more than once at Arch~
ange/, and from whom I had the Account. The
Northern windes that are elfewhere wont to be
drying, are faid in Egypr tobemoift. I remember
Mt Sand;, in his exellent Travells, giving an ac-
cotine of what heobferv’d about the [argett of the
fam’d Egyptian Pyramids, has this confiderable Paf-
{ages Vet 1his hacl been tag grear 2 morfe! for time ro de=
wonr having floodsas way be probably conjeltur'dyibont
three tb(mjfnd and two banpdred yearsy and now rather
old than rainoss: yer the Northfide nsoff worn by reafon
of the humidity of the Northers Windswhich bere is the
wioiffe[fSands in Parchas’s Pilgrimage.
And 'tis yet more confiderable to our  Lib. 6. Caps
purpofe what I find related by Mon- 8. Selt. 3.
fieur d Serresin his ufefoll book of oy 4
"Husbandry, finceby that 1t appears, - gricufr.Lib. 1.
that even 10 not very ditant Provinces  chap. 7.
of the fame Kingdome ¢he winds that
blow from the fame Quartex may have very differ-
ing Qualities and effefs, For, fpeaking of the
“hanges of the Airin reference to Husbandry’ in
feveral patts of France, fie informes us, that ’tis
obleiv’d, thatin the Qarters about Tholoze the
' , d, and the North gives
he contrary from Narbonse

South-wind dryes the groun

rains. Whereas o0, 1 ]

to Lyons, all over Propence and Dauphiné, this laft
nam'd wind caafes drynefs , and the other brings.
o T Mg moift-
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moifture.  And this may fuffice for my ﬁrﬁCODﬁ’.
derdtior. "My Second is this, That the vehemence
or the fantnefs of the windes, though blowing 0veE.
thie fame countyy, may moch diverfify its operation
on the Hygrafcope, and the fame wind, which, when
1t blows bur faintly, or even moderately, is wont (0
appeat moift by the Hygrofcope, may, when vehe~
et or impetuous, make the Inflrument grow
Lighter, difenffing'and  diving ‘away miore vapors
by itz agitation of parts it makes in the Spung¢s
than ts countervail'd by thofe aqueous Vapors thit
are broughtalong with it, "Bat on fuch things 25
thefe Thave not leifure 1o infift,and therefore I (hall
proceed to take noticein very few words of fomeé
other operations of differing weathers on our 10~
faumenty and tell you, that Frofty weather often,
made the Hygrofcope grow lighter even at nights
Snowy weaiher which lafted not long, added -fome-
thing to the weight of the Spunge,  And it hag been
obferved chat mits and foggy weather us'd to 2dd.
weight to it, even notwith(tanding Frofts .
~ To which may be added an Obfervation made by -
my Amanuenfs, who having a convenienter cham-
ber than ‘mine, ( whereina fire was daily madey);
was diligent and curious to fet down the changes of
the Hygrofcope thatwas lef: in- his" lodging 5 for
this_obfervation makes it probable , thata tranfient;
cloud in faivweather may ‘be ( for 1 fay. not, that It
alwn‘ﬁs is ) manifeftly obfervable by onir Inftruments,
©r by his Diary it appears, that the th. of Sp=
sember being for the moft parta very fair San-
thiny day, though about ten aclock inthe morning
- the Sun’ fhone brightly, the Spunge began to pre=.
ponderate, which unexpected Phenomeson m;, ;
Lot T | 1
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hgm look ouit at the window, where hedifcoverd a
cloud that darken’d ‘the Sun, but after 8_while that

€ing paft the balance retuen’d to an e/Equilibrinm,
Oni this occafion I fhall iiitimate, that Thave more
than once or twice obférv’d, efpecially in Summer,
that when the Air grew heavier, the Hygrofcope:
either concinued ata ftand, "or perhaps, alfo grew
lighter; as if, when fuch cafes happen, the Efavia
that getinto the Air, either from the Terreftrialor
fome other mundane globe, were not fit like vapors
to enter and lodge in the poresof the. Spunge, and
fo were Cotpufcles of another nature , with whic ‘
whén we find by the Barofcope that ‘the Air is
plentifully frockt, it may be worth while to obferve,
Whether any, and if any, what kind of Meteor, a§
wind,br Rain it felf, or Hail, or in the Wintex Snow
or froft, will commonly be fignified and produc’d.

—y

USE IV.

To comparethe Temperaturt of differing Hosfes and
' differing Raomsin the fame Honfes

S this is of great ufebothin refpeét of mens
.A. Health, efpecially if they beof 2 tender of
fickly conflitution and in refpe& of convemiency
for the keeping flefh, {weet-meats and feveral forts
of Wares and goods and even houﬂgold-'ﬁuﬁ',tha't are
{ubject to be indammaged by moift air; fo it .1s
readily and manifeftly derivable from onr Inftru=

into feveral Houfes OF

ment. For, by removing it 1 .
) houfe, and letring 1t

into feveral parts of the fame e
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ftand in eacha competent time to be affeSted with
_the temperature of the Air of thac particnfar place,
‘ we have divers times obferved a notable differences
as you may guefs-by the two or three Notes I met
With am ong fome old papers. , ' ’
o%. 13. | Thiee or four days agoe a piece of fin
Spunge being taken out of a Cabbinet and clipt till it
came to weigh jufy halfa drachm in'a nice pair-of
fcales and awarm room , was afterwards removd
into a neighbouring room deflitute of 2 chimneys
( and yetwithin 3 or 4 yards ofa chimney fel~
dom without fite ; ) This ftatical Hygrofcope, confi~
fling of the fales and the frame they hung ons
was yefterday night remov’d into the former room,
and the Spunge was found to have gained 3 grains
and an eighth or better, and confequently more than.
a tenth part in reference to its firft weighe ; but be-
ing fuffer’d to Rand in this warmroom, in lefs than
12 hours itlofta grain and about & of its former
weight, though the time it food in this room were
for the moft part nightand rainy weather.

[ Wetook apieceofvery fine Spange, which
formerly had weigh'd jutt a drachm, but having been.
many months keptina very warm room where fires’
were kept every day,it was grown mach lighter ; for,
TEMOVing it into an upper chamber in a neighbouring
houfe and weighing itin tender Scales, in the Evens
Ing *twas found to want of a Drachm 4 grains "and{
% ofa grain ; and though there was a fire in the room-
and the Scales flood not far fram it, yet, in a (hott
ume, ( the day being foggy and rainy, ) the Spunge
vifibly deprefs'd its Scalc 3, and the next morning
¥as tound 6 want but one grain and a half of 3

Drachm, (0 that it bnd gain'd about three grains and
.
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cond Off:i: the following evening, being the fe-
almott b aﬂdgy,_ it weigh'd one drachm a grain and
day the § grain. So that in about one naturaf
MaiftuLe Pfugge had acquir'd. fix grains from the
Weight ( lO nr: e Air, that is, 2 tenth part of its firft
on tefereniaenta d;'achrx_) ) and a greater proporti~
Therdmes: othe weight it had the day before.
the WCioh? Fannary, the weather being yet moift,
ghtexceeded two grains, but about 3 or 4 of
the Clock in che afternaon ic began to lofe of th
Sfﬂt'wéight, which diminifhed :;;orc by 'thg nc;:
t!?eocx;:;negr,ogtgz v:{'ea:d;regﬁhav_i]ng chang’d that night and
A Ye
5 In another paper I alfofind this Note. ' [ The
k;ac:}:: :g a fpunge, that had for divers Weeks been’
B o whtse e vt mon tq be b
v ot wont t
the weather being extraordinanify foggny:'lebisemgg: !
ing being brougﬁt into the former room, though ‘
now the weather be clear (* yetnot frofty ) itap-
pears to have gain'd in weight about eleven grains 3
yet it foon Joft 2 grains by fanding in this room

all the while in the balance,

usk
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USE V.

To obferve in a Chamber the effeiks of the prefence or
abfence of « fire in & Chirney or Stove.

Hisis eafily done, and the more eafily if the
L room be fmall, For in fach chambers I havé
often obferved 2 moderate firc to alter the weight
the inftrument, placed at a diftance from it, after it
had beenwell Eindleci but a very hcle while but
in wet weather, if the fire were not feafonably re~
newed with frefh fuel, the decay of it would, in n0

. long time, begin to be difcernable by the Inftru-
ment. .

USE VI

Toketp aChamber at the [ame degreesor at an aﬂz‘g»‘“
degreey of Drynefs. |
Su ppofing the alteration of weight in our fpunge
to depend only upon the degree of the moifture

of the Air, the laft named ufe will be but an obviou’
Corollary of the former, For, if a convenient part
of the Room be chofen for the Hygrofcope , and 1€
be kept conftantly there, s eafy,by cafting ones eze
on it from time to time, to perceive when “rwill b
‘Iequifite to increafe or moderate the fire, {oas t©
keep the fpunge at that weighe it was of, when the
temperature of ‘the Air of the chamber as to dry~
nels and moifture was fuchas was defired, I ":}‘g



tilities of Hygrofcopes. 23
not trouble you with fome fcruples, Which 1.confefs
the confideration of this ufe of our Inftrament ﬁig‘.
gefted to me, becaufe I have not naw ‘the leifyy
to difcufs them, I had thoughts to try, whether gn§
how far a good Quantity of falt of Tartar or.even
dryed Sea-falt; being kept in a clofet or fome ¢lofei
room, might by imbibing leflen the moifture of the
Air init, but I did not_perfect any obfervation
of this kind, Bat I will add to what X have already
referred to this fixth Head, that I have fometimes
noted with pleafure,how manifeft and great a change
in the weighsof our Spunge wonld be made, when
the room was walhed and a good while after, not-
withanding thata gdod fire was kept init to haften
the drying of it : R .

" Befides the hitherto mention'd ufes of our Hy-
grofcope, 1 know not whether there may not be di-
vers others , and whether we may nor, by a litde
altering and helping it, make it capable of fhewing -
us fome difference becwixt fteams of differing na-
tures, as thofe of Water, fpirit of Wine, Chymical
Ouls,and perhaps new kinds of fubftances ( fuch as
we have not yet taken notice of ) in the Air, 10
which, I ccnfefs, 1 fuipeét there may fometiunes be
difperfed ftore of Corpufcles, that I do not yet_well
‘know what to think of, For I have more. than
once obferved ( not without fdme wonder ) the
‘Hygrofcopg not to beaffeQed with the alteration of
weather, anfwerably to what the manifeft confhituti-
ons or vatiations of it feem plainly to requure : Whe-
ther unobferyv’d Corpulcles perform’d this by making
the other fteams in point of figare, or fize, incon-

gruous to the minute pores of the fpunge, and fo un-

fi¢ to enter them 3 or by diffipating or omer;vr:ge
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procuring the avolation of more of the watery par-
ticles than they conld countervait, 1 ‘nowfexamine
Dot And I am not fure, but by affociating this in-
frament with the Tlfermofcope , Bardfcopcdaﬂ_d‘
. fome others that may be propofed; i
f:;"{';,’,-’be might be fo improvc{i, aspto help us tO
foref=e divers confiderable things,that
either ar¢ themlelves changes of the Air, or are wont
to be confequences of them : As fickly and health-
full confRitutions of the Airboth as to Man and Cat-
tle; and healthful, barren ot plentifull feafons in par-
ticular places or Courierys 3 and perhapg alfo frong
Hurricanes, Earthquakes, Inundations, and their ill
effets, efpecially thofe accidents that depend much
upon the furcharge of the Air, with other Exhalari-
ons and moifk Vapors, which operate before fenfi-
bly upon our Infirument, and therefore may be di-
fcernable by it a good while before they atrive at that
height that makes them formidible Meteofs. = And
if itwere but the foretelling approaching rain, this
very thing may on divers occafions prove very fet-
viceable,and recommend our inftrument,which ofteft
receives tuch earlier impreffions from the feariis
thac fwimup and down inthe Air, than our (enfes
do, fo that Thave been ableto forefeea fliows
ofrain, efpecially in dry weather , a not inconfi*
derable while beforeit fell,
And here I fhould difmifs onr fubje&, whichI
ave already dwelt on longer than T defign’d, bt
that remembring a caution I gave you when I was
fpeaking of windhs,I think itbut fitto add m{)o or
three lnes,to keep you from being
See the Il ufe. by that Aéverti[erge)ryu difcouraged
from endeavouring to make in the
ges
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general fuch Hygrofcopical eblervations, as may
be reducd to H}patbefa. For, asI elfewere dif-
cours®d concerning Barometrical Theories, if I may
fo call them; fo I thall here reprefent concerning
Hygrofeupical oves, chatif a Theory or Eyporbefis
that is it {elf rational,be found agreeable to what hap-
pens the moft ufually in obfervation; it ought not

lightly to be rejefted or fo much as laid afide,
thongh fomerimes we find particular Inftances, that
very poffible, that

feem to call it in queftion. For 'tis
the Theory or Hypothefis may be. as good s a wife
man would require abou fo mutable a fobject as the
weather. And the Canfe affign’d by the Hypothefis
‘may really aék fuitably to what that requites,though
‘a contrary effe& infue by reafon of that Caufes be-
ing accidentally mafter’d and overruld by fome
more powerfull Caule or Agent that happens for
that time to invace the Air.  As we know that
Tides dofor the main correfpond with the moti-
ons of the Moon, ( whofe phafes are therefose ar-
, gued from them, ) and do generally ebb and Aow at
fuch times andin fuch meafures as the T heory, that
has been grounded on that corref] pondency,requires;
but yet Seamen find, thac in thisor that particular
hatbor or mouth of a River, fierce contrary winds,
grear Land-floods and other cafunally intervening
Caufes, do fometimes both very much di@urb the re=
gular courfe of the Tides,and increafe or leffen them.

FINIS
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ADVERTISEMENT

He Awhor had thoughts of illufbrating the fores
I B 4gaiﬂ ";Pﬂ?‘,rfwitb a Calle&tm qc Hygroﬁ‘opm!l
o . Qlfervationsy but tbeugh be [eweral vimes be=
48 Diaries of Occurrences of-shis Naturey as bis Re
wisves and other Avocations woutd pervmis 3 yes befides
that thefe Impeditment s made hims myure than onee break
off his worky afrer be bad continsed it for a Month of
twoor longers [uch unwelcome Accidenss bappen'd finct
ibe.foreguing Trall was fent away, that he could not:
[enfonably recover any competent number of Gbferva”
tionsy and fears he [ball never recover feme of themr
which he doubis not 1o have been with many Letet
#pos varioss fubiels.s floln away from by, mpoh
which occafion ke thowght fit to try 5 whether the fol
boing Paper might not be | bon 25

0K upon"as fome amends
for the miffing of thofe Ol’[‘wﬂfiorf;‘ in £boﬁ room i
& fubfiemed. T
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EXPERIMENT
Andotlier »
INSTANCE'S
OF THE
Erricacy of the AFR’S Moifture,
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 Ince itmay probably ferve to recommend
¥ Hygrofcopes to yon, if that Quality of the
A, which thefe Inftyments are: ufefnlt
" to give us an acco;iqt’of, ‘be made appear
to be mote powerfuly and have confidera-
bler effeéts, thanis common]y believed 5 it will not
be from my purpofe to prefent yon here fome In-
ftances that ﬁqve led me to think, that the Effects
of the Muifture of the Air may be confiderable not
only upon fitgns Healthis, buc upon fubjects far lels
tender, and lefs curionfly contrivd, than Humaue
bodies. But Ihope, you will eafily beliete, that by

the Miture of the Air I meaa not a, meer at
\ N 2 ab-
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abfiralted quality, but moift Air it felf, or ratbii
thofe humid Corpufcles, ( chiefly of an Aq_\lﬁ‘fr
natate,) that abound, and rove to aud fro, in oY
common Air. _ aﬂ
That the Moifture of the Air may have no fmh
influence, and ufually a bad one, upon mens healt 5\;
is that, which, though Experience did not 1o ofte
teaca us, ¥ (hould vewture to argne from what
bave obferv’d of the operation of moift Air up?_g
thedryand firmly contest parts of Amimals, an
even 10 thefe cafes, wheie, for want of time of
other Impediments ;, this Mosfture cannot produce

any {e fible degree of purrefactions

That the skingef Anjmals may be eafily invaded

y the moift particles of the Aw; is the more pro’
2ble, becuafe of the numeronfnefs of their Poress
Whichmay be concluded from cheir hairinefs, o1 theit

fweat, orboth. And I formerly obferved to yous
tjmhl fotnd Sheéps-Lieather to imbibe the moture
of crea

the Air, and increale in weight upon it, as plenti*
fally as almoft any Body expos'd tot,

But to (hew you, that much clofer Membranes,
dnd which Nature made to be mpervious to fucha
Liquor as Uhrine it felf, may be sffected by the V2=
powsnf the Air, T fhait add, thar having purpole-
ly taken pieces of ‘Bladders fine and well blowd
dnd, as for a5 appeard; of a very clofe contextnigy
and coanterpois’d them in a gaod balance , 1 founds
According to expeation, that they would confide~
1bly increafe théir weight in moift; and lofe 1€
a2 in dry,wearther; fo that I might have em-
ployed the mot membranous part of abladder (tor
Ithought no: fit to make nfe of the neck or the "‘d’i
S0YNINgG part Yo make a Statical H)ngprf- And,
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And, as for other membranes and fibres, I {half
have by and by occafion to take notice, ‘hat even
when they are ftrongly and artificially vreathed to-
§:ther into gut-firings, they may imbibe enough of
the moiftare of the Aur to be broken by 1t And, I
remember, I formeily told yon, that I had obferv’d
Lute: frings to grow heavier in moift Air. o

A 4 whereas Bones are by all confels’d to be
the firmeft and folide® parts of Animals, and as it
were the pillars by which the fabrick is fuftain’d ;5

et it feems, that even they may be pierc’d into,
‘And fenifibly affe@ed, by the moiftare of the A w
For I remember, that having canfed the Si¢/e-on
of 1 humane body to be fo, made by a famons and
very skilful Artift, thar,by the helponly of lender
wires artificially nrder’d,the motions which the Ma-
fcles make of the bones of a living body might be
well imitated in the Skeleton, Iobferveds that though
in dry and-faiv weather the flexures of the Linbs
might be readily made, yet in very moift weather
.the joynts were not eafily bent, as if the parts were
grown fiff and rigid ; which feem’d to proceed
hence, that moilt particles of the Air y having plen=
tifully infinhated themfelves at the Pores into the
Bones, had every way diftended them, and thereb
made the parts bear hard againft one another, (Whic
they did not at all before ) ar the Junctures or Arti~
calations. : :

But it will be the more readily believed, that the
Mifture of the Air may operate confiderably upon
the tender and curioufly contriv'd Bodies.of Men
and other Animals, if, p:oceeding to the Oblerva-
tions I chicfly defign, T make it appear, hat the
moiftning Particles, that rove up and dowa in the
) N Air,
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A, are able to exercife a notable { and, if 1 may
fo'call it, a Mechanical ) force even upon Tnanimaté
and Inorganical bodies = which may well fuggeft 3
fufpicion, ‘that Hygrofeopes being the proper Infiru-
ments to difcover 2 Qfality in the Aur, whofe effi-
cacy veaches farther than is commonly taken notice
of, they may in time be found ufeful ‘to divers other
purpofes, befides thofe that relate to the health F’__f
men, ' ) o
- That aod, efpecially when it has been feafon'ds
15 a Sohd of a ftrong and firm contexture , if it
were not abvions by the daily ufe made of it in
buitding Ships, Houtes, ¢peo might be eafily con®
cluded from the weighe or force requird to altes
its contexcure by making any confiderable, or per-
haps fenfible, Compreflion of it.  And yet, that
Wood may fiffer 2 kind of divalion of a mulcit'udc
of its parts, and be manifefily diftended by aqueoiis
Carpuicles getting into its Pares, 1 remember; J
proved by this Expertment. T gota prece of found
and feafon’d Wood of aboutan inch’ ( or an inch
and half) in Diameter, to be by a skilful Artilf
“made Cylindrical, and alfo a ring of fome folid mat-
ter, as Brafs.or Ivory, to be exatly tarn’d to fit
this Cylinder, fo that it might without much eafey
‘or much difficidty , be put on and taken off agaih :
Then we.put the turn’d piece of Wood into fair
‘Water, and left it to foak there for many hours s
a the end of which it was vifibly fwell’d, and
though I cannot now tell you, { for want of a Pa<
! g that Experiment, ) hsw much it Was
ncreas’d jn Diameter, yet I well remember the
YICLCment was® confiderable , and that the ring,
thag was adjufted to it before, was manifeﬁlYl,“’l‘;
it

'Per concernin
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little o be put again npon it, or with its Orifice to
Cover. the whole ja/s of the diftended Cvlinder,
Which afterwards being dryed in the Air'ﬂarhnk’.
Into'a capacity of entring the ring again, And irj
this Experiment I took notice , that the great Ins
tumefcence of the Wood was not produc’d all ‘af
oricey or foon.after it was putinto the Water , bug
it-{welfd by degrees, and lay foaking there many
hours before it arriv'd at its nimoft diftenfion, the
aqueons Corpufcles requiring, it feems, fo mych
time to infinuate themfelves fufficiently into the
Woods which argues, that the internal parts were
likewile affeed, thongh, when even they came
to fwell, they had a good thicknefs of Wood abous
them to hindeér their Dilacation. .

1 expe& you fhould now teli me, that this di-
fienfion of fo firm 2 Body was made by Water it
{elf, and net by the humid Vapours of the Air, On’
which occafion I might reprefentto you, that by
the fweating (asmen commonly call che adhefion
of waterith drops to the furface } of polithed mar--
ble‘and fome other cold and fmooth Bodies, that
fometimes happens even in the Heat of Summer, if
they be cold, and the ambient Air moift enough.

|t appears, that both in hor weather the Air may
be plenufilly fock’d with aqueous Vapours, and.
that thefe Vapours need to-do no more than con-
vene togethe: to confhtute vifible and tangible Wa- .
ter. And on this occafion, if I were fure ] had not’
told yon of it already, 1 (hould fubjoyn an Expert-
ment which would dete& the Vulgar error of thole
that think the adhering drops, Tately mention’d, to
come from fome ‘ifiternal moifture deriv’d by its

preffian or percolation from the marble or the
o N4 o other
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Body they are fafien’d to 3 and at the fame time
Mall thew ( whar is not wont to be imagin'd ) that
i the Hear of Summer the Air s furnifhed: with
vifible and yet aqueons fteams, The Experic
menit Long fince try'd in Wincer with Snow and
Salt, included i 2 glafs Veflel, and then put .to
diffolve i: a balance. But becanfengither Jee not:
Snow is at all eafie to be come by among us 10
England in Summer, and becaufe, at tha fea{ons
the A i, fair wether is prefum’d to be dry as well
as hot, I chofe, within fome dayes of Aidfummers

and in clear Sun-fhiny weather, to make the follow
ng tryal. T "

. We ook a pint glafs-bottle, and having put
M0 1t 3 copvenient quanity of Water ( for room
muft be feft for the Salt) we plac’d them and four
ounces of beaten §,; Armoniack_in one {cale of 2
gaod balance, and a counterpoiie in the other, arid
then, patring the Salt' into the Water, Yobferv'd;
that though for 2 while the Equilibrinm remain’s
yer when the frigorifick mixwre had fufficiently
cool'd the outfide of the Bottle, the roving Vapours
ofthe Air, that chane’d ro pafs along the furface of
the Veflel, were, by the contat of that cold Body,
arréfted, and turn’d inte a kind of 3 dew , which
from'time to time made the {cale, chat held the glafs,
Preponderate’ more and more, and at lengch the
drops growing greater and greater, ran down in
fmall rivalets the fides of the Glafs, and inlefsthan .
an houry ( by my eftimate,) the condens'd fteams
amounted to near a.dram s which weight was after-
wards much increas’d wichin about 1o hours more :
Whereby it fufficiently appears, .both that this dew
came from withont, (' fince ifit had been a cranft.“.‘é;:
S ' 1
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gion, it would not have added weight to the fcale
that received it,) and that there is even in clear
Summer weather a vaft number of moift particles
difpers’d chrough the Air, fince, in about an hours
time, {uch 2 multitude of them-as the Liquor pro-
duc’d may be fuppos’d to confit of, and-may by
Heat be aétually refolved into, could in courfe come
to touch fo fmall a farface, as that of that partof fa
fmall 2 bottle which contain’d the frigosifick mixtures
For the reft of the Veflels furface was not cold e+
nough to condenfe the Vapours into Liquor. Bue
toreturn to what we were {aying of Wood fivell’d
by water 5 becaufe, notwithftanding thete Confide~
rations, I am willing to allow, that the Experiment
of the Cylinder does not fully come home to our
purpofe,and:that I produc’d it not fo much to preve
directly the fcyee of moift Air, as (0 countenance
what I am abaut to fay, by (hewing what a fufficient
number of aqueous Corpufcles may do in the folid

“wood they penetrate, I fhall now add fome inffan~
ces of the force thefe particles may exercife upon
Solids, when they invade them but in the form of
Vapous,

* “That in this form the multicude , figuresy and
motions of thefe infinnating particles may inable
them to difplay no fmall force in their operations on
fome Bodies, we have one Inftance that often hap-
pens, though bat{cldome refleéted on, inthe break~
ing of the firings of Mufical Tuflruments, firf
brought toa good Teafion, upon the fupervening of
rainy weather, For the caufe feems to be, that the.
Vapouts that then wander through the Air, infinu-
ating themelves into thefe rings, (which the Mu-

fician often forgets to let down or selax after ha-
viig
o
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ving skrew’d them up, ) diftend and 1well thems
and thereby endeavoar to fhorten them, and that
fo forcibly, that they not felgome break with a fmart
noife and great violence ; which, becoufe it hap-
pens without any vifible efficient, men commonly
thiok and fay, that fachfiri gs break of themfelves.
But, to take no turther norice of this popalar fur-
mize, if we confider bow much weight fome of thofe
bigger firings, efpecially of Bafe Viols, that have
been obferved to break'in rainy weather, will re-
quire to firecch any of them toa ruprure , you will
eafily be induc’d to thirk tha this operation of the

moutt Air exadls, and therefore argues, more than 3
-langnid force, ;

_ Bue here probably you will cell me, that the In-
ftances yon expected were concerning Waod, which
ised far fohder Body than gut-firings. To this I
fay; that'the newly recited Inftsnce belongs-direct-
by o the nidde of this Papet, "and, being above re=
fere’'d to, aught not to be pretermitted,  And, asto
your expedting Inftances concerning Wood , I
might cantent my felf to refer you to what is ob-
ferv'd abour the uneafic opening and fhurting fome
doors well adjufted ro the door-cafe in very rainy
weather, But though this Obfervation favours my-
- defign, vee T had rathey give you Inftances in wood
purpofely and carefully feafon’d. And therefore I
fhall now inform you of thefe two things; ome.
that I found by-tryal (as I have elfewhere noted )
that Wood counterpoi(ed in a g00d balance would
Srow fenfibly heavierin wet weather, and lighter a=
ganndry; and the orfer, thar, to fatisfie my felf
yrt furiher,l confulrad an ancient Mufician,towhom
Thad once btena.Ducich’ and a‘famous Organ=
o : . maker,
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maker , to know whether they bad not obfervd
thac- the wood it felf, @ of Mafical Inftruments
“would receive fuch alcerations from the'moifture of
the Air, as might be difcern’d by the Ear? Upcn
.which inquiries, the Mafter of Mafick an(wer'd me, -
That thongh Metalling firings will not change with
the weather like Gut-firings; yet Virginals ( for
-inflance ) though furnithed with wire-Rrings, wilf
for the moft part of them, ( for fome he has obfer-
ved to be o well feafon’d that they are not alter’d
by the weather,) be out of Ture 10" wet weather,
the firings generally then affording their notes
fharper than'they fhould or are wont to dos And the
Organsmaker confels'd to me, that, upon gréat
changes of weather, divers Organs would ( after they”.
had been long ago tuned ) grow out of tune, and that
‘not only the*woodden pipes would be thereby
fell’d, but the Metalline pipes untuned,

But if Bodies be of fuch a Conftitution as not only
to admit but aflit the operation of the moift Air,
the penetrancy and efficacy of this may be fourd
much more confiderable than in the fore-going In-
ftances, For there are fome kinds of thofe Marcha-
fites that yield Vicriol, which,-whillt they Iye under
oround, or are cover'd with the Sea-water, on.
whofe fhores they are in fome places to be found,
retaina (one-like hardnefs, and are often taken for
meer fones ; and yet fome credible perfons thatare
convexfant about Vitriol have cafunally obferv'd, that

- thefe, being exposd to the Air would in traét of
time be fo penetrated by the moilt particles of it,
‘though perhaps not meerly as moift, that ( probably
by the hetp of the Vitriolate Corpulicles they met

with among the ftony matter ) thefe bard and hfzhd
' ‘ ar-
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Marchafites are brought io twell fo much as to guﬁoé
“That this will happen'to fuch kind of tton¢s ( t I0 oy
they be of a clofe and heavy natre) by the he pmay
rain, Experience has perfwaded me, and rhac l;\/[:r-
alio'happen even to very hard and ftone-hke e
chafites, (for many are not ficn,) when they o
megtly expos’d to the Air, 1am apsro think “Pha_
fome tryals of my own. For fiom fhining Marc .
fites, though but kepe in my Chamber window, hav
had Virriolate Etfforé(cencies “hat fe. m’d to be pro-
duc’d by the adtion of the piercing moifture of the.
Air upon the Mineral, And I remember, thit VC‘YI
hard and heavy lumps that were of a Ma:chaﬁnc?‘h
~fubftance’, ( thoush not at all gliftering,) Whic
feem'd to be ftory, were {o difpos d to be wrought
o0 by the Air, that though they were kept partly 10
my own chamber, and partly in other cover'd pla-
ces, yet inno very long nme they were fo penctra
ted by the moilt Corpurcles of the Air; that they
were not only burft, but brokei into many pieces;
nfomuch ‘that masy of them'did of themifelves fall
oft from one another, and feveial of the divided por-
tions would eafily be crumbled betwist ones fingers-
And of fome of rhefe I have ghferved with pleafuré
that a Vitiolate (ubftance wag produc’d mere copi
oufly in their innermoft parts tha” on or near ther
ou:fide. So that, when I confider’d how great a ‘¢x-
ternal force would have been requifite to make fuch

a Comminution of Minerals fo fofid and hard, ‘twas’
ebvious for me to Jook upon the Ai’s moifture, 45
capable, when i¢-

» mees ‘with ficly difpos’d Bodies
Lo execife g far grexter fosee than is wone to be
concesved, - ’
To thefe Phanomeny Y might add fome others to .
. SERRY aa lom he
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" the fame purpofe ; but becanfe the Marchafites, and.
other Bodies requir’d to the producing of them, are
noteafie to be come by, and the fuccefs,often exalts
agood-length of time, I (hall canclude this Paper by -
fubjoyning a far (hortexr, Experiment, that 1 devis'd -
not only to (hew in gencral, that the moifiure of the
Air may have a confiderable Efficacy, but to affift a
Virtnofo to make fome eftimate in known meal;res
of the Mechanical force of the Acrial moiftyres
And though I how find to my trouble, that I wang
fome of the Notes that concérn the Circumftances
and- the progreft of the uyal, yer enough having
efcap’d o farnith me with the following accounc of
it, what I {hall-fet down may, I hope, atleat put
you in ¢hie way of yepairing' my misformne.
* Thinking it chen probable,that Ropes chemfelves
would confiderably imbibe and difmifs the moture
of ‘the Aur, and that fo as to thrink in rainy weather,
thongh. clogg'd with a.weighe fafler’d ac the lower
end, [ was not difcourag’d from atempring the fol-
lowing Tryal, by confidering chat the weight would
@ietch the Rope, and confequently hinder the pre-
fum’d effe& of the Air's moiftare to be perceived.
For1 fuppos'd, that after a time this anufual frretch
of the -Rope would ceafe, and when the weight as
fuch could not lengthen it any more, it would then
be capable of being contracted or relax’d, according
as the weather fhould be moitt or dry,. ang (o aftord
me 2 kind of Hygrofcope. Upon thefz grounds I-
Gt cans’d a Rope that was abour 20 or 22 yards ia
length, but of no great thicknets, to haveone ofits
ends faften’d toan imm veable Bady ar a conveni-
ent height from the g-on.id, and then cans’d a Pully

to be [» faften’d to anciher (table Bcdy ac the di-
'  ftance
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fance of 18 or 20 yards from the firft, thQCtn'
Rope, re(ting npon the Pally, lay almoft horizo "
tally, Bt tos'the end of that part of the ARopc;
which from the Pally reach'd within two or thg ¢
foor of the ground, was faften’d by aRing a Lea ],Cro
weight of at leaft fifty pound, To which was alfo
faften’d a light Index plac’d horzontally, whofe Cn{c’
moved along an erefted board, which by trapfvg:\f >
lines was divided into inches and parts of mchg‘a‘y.
reachingboth a good way upwards and downwar ;;
that the- Inde’ might within thofe bounds have roo®,
to play up and down according to the alterations 0 v
the weather, - ‘

. Itbeing then Summer, this Tryal was made in 2
Garden, thongh partly under 2 Penthoufe , that thfi
Rope might be more expos’d to the Air than. 1t
would have b

een within doors; and two or thre¢
dayes, if I mifremember not the time, were [pents
before the weight

had brough the rope to the w
moft firecch it was able w0 give ir, after which it be
gan maniteftly to (hrink and lengthen according t9

the weather. " And I find in one of my Notes, that
once 1 look’d, when 1 w

Vas ready to goto bed, upoht
thefufpended weight, and markd how low it rcaché
upon the divided board 3 and thar 4 great part of thé.
night having been rainy,looking again abont halfan
hour afeer eight in the morning, I found the Cord {0
fhrunk, that the weighe was rasd sbove five inches
and yetthe day growing dry and windy, and fome”
times warm, the weight had ar night ftretched ‘h:
Rope more than the moifture had contraed it
day before, '
Afterwards having

procur’d afar greater weights
batthzrefore unapt to

be near fomuchrais’d, 11ub?
fticute
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flituted it in the place of that formerly mention’ds
and having fuffer'd 1t to frecch the rope as far as it
¢ould, I made and regifter’d fome Obfcrvations,two.
Whereof having been preferved, I fhall cranfcribe,
them juft as I find them. o .
Fune the b, At half an hour after nine of the clock
at night, Ilook’d upan the hondred pound weight
that hung at the bottom of the rope, the weather’
being then fair, and a mark being put at that part.
of the ere@ed board,where the bottom of the weight
touched; I perceivid the sky a while afeer to grow
clondy and overcaft; but wichout rain 3 wherefore
going to view the weight again, I'found it to be ri-
fen a quarter of an inch or more, ard, looking on
my Watch, perceiv’d there had paffed an hour and
quarter fince the mark was made, « '
Tune the 6th.  Being not well yefierday,the weight
was obferv’d by two of my fervants,and it chen refi-
ed at the eleventh inch of the ereted board. This
morning about eight of clock I vifited it my felf,
and found it to be rifen about half a quarter of an
inch above the eighth inch, the morning being clou-
dy, though the ground very dry and dufty. The
weather being more overcaft, within fomewhat lefs
than an hour afterwards I vifited the weight'again,
(fome featter’d drops of rain then beginning to fall,)
and found it to be rifen about half an inch above the-
newly mention'd eighth mark. How much more
the rope would have been contradted in fuch lafting
moift weather, as nfually happens in Winter, 1
cannot fay, having been reduc’d to break off the
Experiment, upon a removal, I was, long before

that jeafon, ebligd to make.
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- T am forry I cannot add my other obfervationss
but chefe I hope may fuffice to let you feg, that
the force of the Air’s moifture is not fmall, fince 1t
conld raife fuch a weightas an hundred pound, €-
fpecially confidering the flendernefs of the rope
it affeiteds For having meafur'd’ the Diameter
s , ., near the weight, I found ic (asoné
Twas ¥5 and. of fy Notes informs me ) 0
&decimal parts b byt ghont the third part of af
of 133, - Inch

FINIS
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