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T H E  

P U  B L I S H E R 
TO T H E  

INGENIOUS READER. 



jag Cold. * Frdm ali which it MI 
mcire and more bccomc mnnitcft, 
with what lyirit and carc this Exccl- 
lent Pcrlon advaticcth rcal ]L%ildo- 
phy, with wbat exadkiicfs he p h -  
cth his Engagcmcnt thcrein, and I I O W  
great caution hc ufc‘tli, that nothinq 
may flidc into the Philofophicih 
fiorc, titat may \XOVC prejudicial to 
tlic Axioms arid Thcorics hbcaftcr 
pcrhaps to bc dcduc’d from thence. 

Having thus fhortly given you my 
fcnfc of the iubltancc ot this Confi- 
dcrablc Trcatifc, I am now to advcr: 
fife you o f  one or two circumfianccs, 
ncccffary to be taken noticc of inits 
pcrufal. 

One is, that the Noble Author be- 
ing at Oxford, whcn the Book was 
ptinted at.Lona’m, hc hopes the Rca- 
der will not impute to him the Errors 
of the Prcfi, wliicli yet IIC is per- 
fwadcd will not bc many, and out of 
which mutk bc cxccptcd a Blank or 
two, OccaGoil’d by this, That the 
Authors Papers bcing near two years 
binccgivcn to be tranicribed to one, 
whofe skill  In writin was much 
grcatca, .than ( as it a tcrwards ap- 

gear‘d 
! 





by deIay an opportunity (he mlfkd 
of) to pcrfea an Erperiment lie WPS 
dcfirous to iniert; and that, wheu 
thc Froit bcgan, which was late in 
tlic icafon, the Coldncfs did within 
a while arrive at that dcgrce, that by 
its opcratioii upori the moilten’d pas 
per, it long pur a ftop tothe Pror 
ccediags of the I’rcls. But tlic AU-P 
thor, that he might neither be quim 
defcatedof his aim, nor dilappoint 
thc Curious ot their ExpcCtation, dtd 
in  the f i r i t  or Cecotid week ot‘tl~e 
I*roit, which was about thc cadof 
tlte ycsr I 664. prcknt the KoyalSoczk 
ry with divers Copies of the H$wy of 
cold, though thc Book werc not tlxcn 
quite printed off. And thefe Bo&# 
bcing to near firiilh’d, that of 2 15. aEay 
&ions, whereof thc ~ Z f f w y  e$ Cord 
confib, die Prek had then reachd 
to about the 19. and 1 had the 20,  in 
my hands to lupply it, when the we&- 
ther fioulcl pcrmit; the Author 
hop’d, that; by fedonably comrnuk 
caring fo much ~f his intended Ttlot. 
tifetofo many at rhe V:r:wofi, that 
WCTC the likelieit tomake u k  ofbit, 
he had pretty well provided again& 

the 



&tine *, as bc- 
longing to the 
fame hbjcA : 
And finding the 
continue later, than was expeCtcd 

Which had he forcfeen, before his 
. ) f i f i~ j  was printed OE, it  would have 
given him opportunity of Enlarge- 
meats ) he hopes the Publication may 
QOt be yet too late for diligent Read* 
as, to make tome ute of the ieafon. 

examining his Experiments, or 
tryin fome of the N e w  ones, thofc 

Quicker difpatch of the Book, hc pur* 
Wfelyomits, atid reierves for ano- 
ther occafion, beGdes the pa ea,  

'h I have already in my hands. 
And 'tis, I prefume, for the famc 
'eafOn, that he forbears to publilh, 
whac he long fiwe writ about th6 mi* 
ggM f'pwms a d  eualititr, in a t mall 

Traa, 

may H uggeit, And therefore for the 

hc hath 11ot yet givcn me, P omc 



TraB, which he had thoughts of 
finding forth in thc coinpan); of the 
eiiluing hzJ!ory, as a L)iicouric fit to 
be an Introdu6~io11 as well to That, 
as to his I-lifiorical writin8s about Co- 
burs and lime otlicr Qualities. 

This is all t l ic  Advcrtitcmcnt I had 
to give you. Aid lccing it would bc 
alrogcthcr impcrtincnt, tor me to 
take any pains, or to ufe any Art to 
procure a Guit for a Book, compo- 
icd by Mr. Boylr, I have no morc to 
fby ,  but that thc Author bcing fo 
Gcncrous as to oblige Forraid Nati- 
ons as wcll as his Own, has already 
takcn care of having it put into La- 
tine, Farcwel, ’ 

London, March IO. 
166;. H4 0. 

THE 



THE A U T H O R S  

P R E F A C E  
INTRODUCTORY.  



me Frt?fi%i%? 
d a d  fir@, That the jiy6jet-t 1 h a w  

thofen u very nodk, m d  important j 
forfirice Heat barf0 general arz Ifiterejl 
i n  the Proridtiofis of Natures Phano- 
MClla, that ( Motiorr excepted, of zPhicb 
it a kind ) there Ib. fcarce any t lhg in 
NaturP, wh@ Ejf'cdcy i s  fo great, and 

fo dif'us'd, i t  reems not [defy, that its 
&ntagor$, Cold, /bould be a drfli- 
cable gualiiy. And certainly Cold, and 
Heat, toatally when imyloy'd h~ turns, 
are the two g r a d  InffrumentS 6y wbicb 
Nature prrforms l o  m a y  o f  her Opwati- 
o m  here below, that our Artat Vctulam 
didvlot [peak incofipderately, when he cul- 
led Herzt the Rkht hand of Nature, and 
COW her Lef". d n d  thou<qb in our t em- 
per& Climate the EfeMs of Coklfiem not 
t o  be very remarkable, yet brbdes that, in 
more qorthern Rtgzons thy are @en- 
telltl'mesltupe~~ious, tbe Nature ofthat 
quality mu$ nee& be w r y  weU worth ow 
confider&, qit were but fir the power 
it has to  moderate and check the opera& 
OM of Hrat, z y o ~ z  whid arcourit atofit, 

there were no other, it may hrlod'd 
#yon as fo confiderable 4 quality,  that 
even IeJw Difcoverh ahout it, may both 
be acceptable und prove usefu!, 

Cn 













The Preface 
treated of, as weUPS bj infirting other 
Experimeiats or Oblevvations in any of. 
1 C - W .  
‘I hat the ScRions or Titles are very un- 

equal, wi.4 not, I preiurne, be much 
&am’J bytbem, that conlider, that mj 
De&n being to  ret down Malters of Fa& 
not write a complete awdrPgufar Treatife, 
the le,,itb of each StRiow was to  be deter- 
mined Bot ky its Proportion, t o  that which 
pent before it or followed aficr it ,  but hj 
tbc number and condition oftkc Partitu- 
larr that werc to tomyoJe it. A d  I 
thought i t  rwlrch move yavdombk, that 
my oftbe SeLiions jbobould be dqproportio- 
natelJfiort, then lengthencdeither by UP 

truths or bj impertinencies. 
Some of the accomts  w i l  rotably to  

could ueg ra&y, as well r# wiUifigly, have 
yrtvetited that objeBiQn, ;J ’ I  bad not 
more tonlkltedtht fcop of !he Book, then 
the enfe or Rtyutation ofthc Vritcr. But 
131y dcj$pa being, not only t o  gratiJir fbmc 
Readrrs, Lut t o  a f i p  otbcrs to  yrojkute the 
work1 Lad begpn, as the ExBerirncgts 
w e  mop ofthrm MCW, and vanj of tbcm 
tri‘dlj metbods bitherto unp.alias’d ; I 
pwciu’dtp~ @f oblig’dtolct d o ~ p  .* fbme- 

whbr 

/;me R a w s  bayyear 400 pro P 2% ; m d  I 





The Preface 
the plain mdlirnph way, wherein rndtters 
offam are delivered in the fol~'owing Book, 
US upon thefcore of' the Efi'hrnonics, thak 
even pAdver/bries, as i r d l  as otbers, 
bave tbougbt f i r  to g h e  to  the R$ioricaL 
part of rnj lorrnfr Treatifes. And ( to 
rntiwlate Tbat on this otcaJion ) tb$ Frit3 
Fidel i ty to  7i.utb rlcruple not to  own, 
tbough yevbicp i t  may be atrended with an 
inconvenience Zti yoiwt of KpputatioH, 
that writers o( 1.lj Veracity are /e[s expo- 
fidto, For 1 balt'efiu~ddy Experience, 
that tome Men, mbo probably would not 
mvltion the Experiments of mop othlvs, 
without vouching their Autkors, .for par 
of lofing their own credit, c a b  the thing 
related b o d d  not prmc trap ; have, 
without taking the ka(t notice of me, mdde 
ufe of/ucb Experiments of mine, os I 
haue $yon motives to tbtnk they never 
made nor P aw, o n l ~  Becatif' thrj  had been 
rrlattd by one, after wboma tbtj tboqht 
zhg might withofit a hazard oftheir cre- 
dit deliwer any Matter of Fa& And 
the liberty that fome have aiYow'd them- 
Selves in adopting my Communications 
( f k h  M thej are 1 is mtariol  son@ to 
haw bee8 public& comylain'd of more 
then once, bj pcrfbns that arc m e r  

PrarP,ner$ 





The Preface 
t ion of conje&res, that euery Rcadw wa# 
notfo like) to light u,~on, m&bt more 
cotghce, thea at PYp one sould think, to 
the main defign of my Book, which wtzs 
to  bpgin, dnd promote the natural H$o- 
YJ Ojcdd, fince there [uIpitions about the 
caufes rrndjhqdes about other thin s, 

E l y  produce, not only RCW rtafonings and 
Zmpirics, but new Trials to clear the 
difficulties and determine the doubts. 
Befidts r thought it not am$$ to take fucb 
occapofis to make fome Readers fefiji&, 
that to make induliitable infertnces rtcn 
from certain Experiments, iE not near [o 
eatr  a work, as many are pleas'd to ima, 
ginc, And whereas I WPS not without 
iwdurcmcnts to t h b k ,  that fimc Critical 
and S&gaciOM Rtudm, will not on5 cx- 

relating t o  our Experiments, mbly pro f a- 

having taken notice of So many 
but ~ i f i  1 bad mov'dmwe on 

little dir"ficy1ticS atPd [cvuylcs, that migbt 
be rnou'd in fezera1 cafes, a;here I have 
not expefly taken notice of them, either 
bccaufe I jtu$fd then cape enoMgb to be 

NfWWtd 





The Preface 
perJi8ing them, For tbc Experience of 
many Ages has f i ~ w j a  as, that hitherto, 
not on$ men do not ai’yrar to have made 
any pore of Trials conccrr/ing Cold, but 
fcern notto hazefo much at dcfign’d it. 
And therefore it fkm’d mi urrred[onable 
to yrrJume, that it aould prorean Afi 
$flame t o  the Generality of xtadecrs, if 
yrobablr and yra8zc~ble Experiments 
were yropos’d to them. And J,’,,c‘e ’tir 
tbeimprovrment of the fubjen that I aiin 
at, 6) whornfoetm it may happen tobe 
improu’d, I tbouxht it but redJonable to 
z$e mj indedzour, tkat thole Expert- 
mats, whicb for want ofopportunjty I my 
feg could not try, rnzkbt be tri’d h j  others, 
wbo may be befriended by more favourdle 
Circum/fanccf, N i  3 that rcat Ornar 
mcnt a d  G u i d  of Thilolby P ical Hilfo- 
riaas of Nature, the Lord Verulam 
himself, ajbam’dto [ubftitutc, oil I kiPotp 

not bow mmy octa/h4s, bir Fiat Expcri- 
mentum, that U a precept or a wilh. 
to hmc an Expel i m m  made, i n l f r d  0 

ma Account of the Exp-irnrnt  mrde a f 
YeodJ. And yPt i n  this mention Ofthtn s, 
Icouldwi\b io  have tri’d, Ihave dernfar 
more [par iq  thrfi rwvy Rcadm will take 
BOtUe $ For Iludg’drt [rot dJ/i/fft Io 

’ pention 

4 





The Preface 
times Z @anted conveniently pap'd GZ4- 
I P S ,  Sometimes the Implements necelar] 
topal them up witb, fometimes fuch in- 
grcdients as I needed to work on, ofien- 
timrs froffu weather, for the freeziwg of 
Bodies to  be txpor'd t o  the oprn Air, and 
nor [tldorn Ice and snow for Artificial 
congetations ; fometirnes weather-glalez, 
el'yecially feal'd otzes, two of which being 
unluckily broken alter one anorbcr, kept 
me from being able to make divers ron c- 

cal ~rrffrummt s offiueral forts, amd more 
then fornetimes ( for it happed ~etyfic- 
quentt'y 1 r wanted time fo to  proficutc 
and fin@ tbc Experiments, as tosatt'sljd 
my fe a bo ut divers cir cumflances, wbictj 
tbougb ofsib$ few Readers will take no- 

ob[eru'd, if r had not beeta hindered, riot 
on) Ey the halfe r was oftea fain t o  make 
f i r  par of lopng a fro/?, but the im rtur 

of thedilfrafhn given me by tbt multi- 
tude of fxperimentlr, which bapc mpde 
mcproficute at once. Andindeed, u io 
divert others oftbe Treatqef, I baw oca 
rafions(ll written, 10 particular4 - .  in 4 

grcar 

dersble E x  erimentS j fbmrtimes tea d er 
Scaks, an d fometimes other tlMecbani- 

ticc to  ! e wanting ; r would glad'bave 

nity k t k  of other Avocationz, ani r cum 









'The Preface 
Month, the Age of the Moon, the Tides, 
and dtvers other tbirigs, o/ which tht 
clock /hews not any; Yet an ordinarj 
Clock rnayfercrrte to measure an hour by, p6 
well as this finer Engine j and /o may b 
Sun-oyal, m d  many other ZnffrumentS 
on divers occajons, though it) other Cafes, 
and other Regards, they Lc far  h$s t o w  
modious, then either a watch or Clock, 
Befides, that in mmy cafes a skilful N d #  
turalifl nil1 bj  a crrtaricty and toUation of 
Experiments, make the fir me diJcovrrics, 
and perform the /amp tbings, for wbitb 
others are wont t o  he heholdng to ~ n f r u -  
meats, and perhaps do many I hings withe 
out them, that b m e  ~ e u c r  been dont 
with them. vlibdfince Nccefity d 
prmcrdiaL'y allorv'd t o  be the Mother of 
Inventions, even in  Tradcrmcn, and 
ridgar heads, why Ibould we doubt, but 
tbat the rich and inuehttur IntcUe8 of 4 
~bil4oybcr, may in cafes of nect$;tr turrt 
i t lclf ,  and contrive the things it c m  di/: 
yofe of, into So mahy difering forms, that 
it wid offen make its OWB Sapcty a d  JW 
du/fry/i'ppIy the want of ex& Tools m d  
hprurnents. & a d  there Cofijider&M 
that tend to keep ingrniour H u n  fro@ 
D;l)oltacncy, .- _. I . ;her '__ for8 -. think L _  -_ . jit to Inr 

L . .  rulcm, 





The Preface 
h a t  contingencies divers  Experir#mt$ 
m e  liable, yet I have f o w d  very few, 
wbofe eteMts are l o  fubjett to be varied’ 
by flight and not eakh heeded circ#m&w 
ces, as feuera1 Experiments concemhg 
Cold : Whcre ofttvztimcs the degree of 
that Quality, OS the rim d w i q  which 
it continues ak+i*d, or tbe msnncr oj 
App1icatiotb, or tbe thickntlj, jhape a d  
h t k ,  &e. a t  the vtflets that contained 
the matter expcs’d to  it, may bave afar 
greater injhcrxe on tbelirccefs, then those, 
chat have rret tri’u’, cafi eafily irna‘qine, 
And it iticreafcs the dif ficicultj, that theft 
Experiments oj  ours b e i q  ( very few cx- 
cepted 1 the on$ that are je t  made publick 
conccrfiir~~q cold ; we cannot So eaj(y, #S 
irr otbet dales, f ree  o w  Jelun from thr 
doubts, t h t  may belrg~Pffedby &firoat 
cveat~, CJ cornparingc’tqethcr fiwd 
Experiments of the fame k i 2 ,  thQugh to 
obviate this inconueriientc, as frr 4s 1 
m4y, 1 hauc diiwrs times ir/ carts, whmc 
the ExperlmPnts Seem’dlikt to  Ir tb&qbt 
@range, or t o  be diflrwffrd, f i t  d&p 3- 
YcraL Trials of the same t b z q ,  tbdk tbcj 
might rnutuilb fipport and co@m onc 
m o t  her. 
’ Qf h f e  Cofitinpt S;xPrr;mmtS 

abosrt 





The Prefke 
our Scnfories maj give WYJ dijering r; 
formations about the Temperatare of the 
Air turir’d into wind, by beinrg blown 
out of the S4msyair of Bellows. For bar 
wipg taken two Hermetically [cal’d ~ e 4 -  
tbev-glaJh furnilbed wil h highly ret fified 
f‘irit of wine, and puryofelj made for 
my Experiments, by a perfog eminentb 
dextrrom ia making juch lntrument$, 
and hauiig likerrge provided P large yair 
of  ReL’ows, I / o u ~ d ,  tbat br blowmg 20. 

blalfs at atime on tbe Wall orone  ofthem, 
though the P i p  were not o d y  Jlendcr, but 
of fin unusual leqth,  amount irzg to about 
30. Inchcs, yet t h e  Liquor did not finfi- 
bb  fuSfide afij wore tben rt’fe. And ita 
the other Wcathrv-glafi, whose Pipe w# 
le{$ lofig, Cut a h f c  B a l  was purpofe(y 
made far greater to Ec tbe fitter fir f iov t  
and nice Experiments, we JourPd more 
therr once, and ( that os me11 in the told 
Air, as in a d o f i  Room 1 that the wind 
tbst was b l o m  ;lo dzzvrs Llaps out of the 
Bellows, agd$ the IOWPCI p ~ t  ofrhe IH- 
prument, did not ofih make the fpirit of 
Wine fubfide, but did mpke it manijef ly, 
though but vcvj little, afccnd. And ’tic 
not neccJary, fir the making goodofwhat 
1 tay& that fuck 7rials Fould always 

rucccc4 I -  









The Prefacc 
tiOn3, he maj a m o q  a multitude of other 
things, that have nbthing to  do with Cold, 
meet with some few that concern that fab- 

.jeB : Andget the dvtbors  that delavw 
[‘ch particulars, caN no more properly be 
faidto have writtenyrofe,l/edly of Cold,then 
OJ Botanicks, pr Zoo(ogy,or Mekors, or 
civil Pbilofopbj, bctaule in  tbc [Arne 
Journal they mention a great fro!, or a 
p a t  lnow, as chancing t o  hrypen olt 
fach a day, with as little particular defigR 
a they mention a Storm, m a whale, w 
afiear, or the manners of an Indian 
peop&. This Conbdcration being prtl 
rnis’d, ’twifl not be diftsult to return aa 
Anfmer to the former part of the IQuelfion 
late) yroyos’k For the urfrcqucncy of 
my euotations inmop ofthc g&ons of 
the following H$or~,  wdi, IprcJMme, $kf- 
ficieath perfwade the Reader, tbrt I 
tpould not need@) imploj So manl of 
them in thr three SeEtions, thdt are nmmd 
in the Que@ion. %ut the writers of Ply-  
f i k s  being, .for ou bt Z h o w ,  fileat af to 

other Writers, and the Objbvationr he- 
ing frHh as I coarldnot my~e l fmake  in tbir 
grmpcrbte Clhate  Z mu@ either mbkr 

the particukrs I a aue tranfrrib’d out of 

urf 





TIiZ 'l?Zace 
Lomg out 01 P r h ,  are j o  hard to biyro- 
tur'd, ezen here m England, t h t  I 
doubt not hut t h f ;  Extratfs of' them wid 
he accfptablc-, e w n  to dzuers of the Vir- 
tuoti of our own Nation, ef'ccialy f imr  

have been careful to alltdfe moJt of the 
IejtzmonieS in the writers own words, 
thouc$ 1 bey are M o t  always the belt, where- 
in the thtnAs be delivers mi@t be esrs 
yrffi'd. A n d  tkir. courfe I the ratber 
took, that I rn;<$t do what I think uery 
ufi\Ul t o  be dme by all writers of Ndturad 
Hi/!ory, who would do wel  to  dilfinpi1b 
more carefu19, then hitherto m a y  hrve 
done hrtwixt the matters of faR,thq deb 
w r  as upozp their own knewLe4qe,md thafc 
which t h y  h a w  h t  u p o ~  trut from ethers. 
1 know it would Er vore acceptable to  mop 
dKpaders, if I w t w  ltfs punPua1 and 
fcrupulous i n  t ry  Quotatioms ; it behg 
6jmany accourrted o mom Gmt& atid 
Ma$erly way of' writing, to cite o r b  
but feldorn, a d  ;hen tv name on4 th 
tbars, or meijtion wbat tkej fa9 in  ##e 
m d s  of Him, that Citts, not T h e h ,  tb48 
m e  Cited. d n d t h t r e  are[owrr W&VJ 

m d  Virativ; 
snd form G$i 

wherein 





tbe Author they q a t c ,  or ont ofDejgfi 
make bim beak, tbd wkcb May comyl) 
with their yuryo/c, wbetber it were kis 
ownfet$e or no : and by thkr .Inde/4iitc 
citations make it too tvorrblefimnc and d;f: 
ficult a work, for the Reader to/ind out, 
whether they h a w  imyged upon him or 
not. Rut tbk on) by the by, to  return 
therefire to the yaJ4ges we werefieakin2 

in the 1 p 1 8 , a n d  19. Senioips, 1 P aU now add, that hazing in the begin5 
ning of the XIX. Title of the iajihg 
H$O~J it fey readcred AB Accouat of my 
not Scrupling to  infirt lome f)rttngc Re- 
lations concerning Cold, it will nM be 
reguifite to mention hwe, nhrt thc Rtadcr 
WZU meet with there. h o d  I f c m c  
doubt but he will cxcnfe fuch @tag" ;f 
be confider, That as I COY ROC wit 
them without leaving out f m ~  of tJje 
cminmtefl Phaenomeno of Cold, fo be- 
ing undlc to examine tbem btrc ita E% 
land, aU I codd do, was, to v r  tbm 
faitbfdlp and mention  ad^ fuc 43 verb 
eitbrrbfljtmedbJ E e wL'twJes (8s tbd 
mop, have ipfer..! rwc 1 or, bt re# 
commended b~ credible Tt$?imosy, Wbmr 
of IOC fiallfay ~ W C  _ -  S, HUI by j ?o #bid re! 





'The 13crtacc 
would yerhays be looked OB w i;arudiCLe, 
i!y one tbpt were L o w  rt);srl bred in the 
Kiqdorn of Congo, wbere Odoardus 
Lopes, who lived lofig tkre,  ifif- 
us, that Ice, that is water made ioq 
lid, i r fo  unknown a rarity, that h &U 
there be valned muck rtl fo mwcb OoM. 
Rwd a Learned Phyficicn, tbat lived irp. 
Jamaica, bpi% asked how fir be f w s d  
the revuperattm of that CowMtry to cbe liks 
tbat of: Congo, a?$we?:rd me, Z~W ita 
tbat IJlPwd be 0djbwt-d mu dl tbt kvirrtrr 
tv~g, either Frefi ov SAWW: Antdye) 
Sere ic will not be unfi4onable to19 f 
z~ordor two bf the tbrce Prhcipd 4% 
thors, fgom wbom mop of' owftrmke m 
Iationr we ate confidrrttg ore tranfcri- 
bed. 





?-'he Preface 
o f w r y  fu/)efled Credit, and deliurs 

fwc things alyo/p bear- fay, u.hich, r l~ ty  
arc kinder t o  him the@ I ,  that are yledfs'd 
te Ielcivc j .for r~hi~tll rcarim 1 c/o hut 
luery {prmgly make u/c OJ Im Hilfory, 
yet ponjidcriy, tbat he war Arcbbipoy 
of. Upiale z r ~  Swcdcii, am4 ayyearsto 
have more Lemaling, then m a y  tbat 
neucr rebdhu Bocks,smagke j I thought 
I mrgbt Nom m d  'I hen, make ul; of hd 
TeJrmony, irr m t t e r s  wherein be either 
yrofejes bimfclf t o rpeak  upon his o m  
knowleu'gp, or delivers but fucb things 
as being conjlfent with the Laws of Na- 
ture appar  improbable, onIy, becaujic of 
tbr Intenre Coldtkat thej ljlyyofe i wbicb 
1 the rather Jay3 becaufe be hrrnfdf fame- 
.wbcrefpeakrrig of' the Cold, that by tbc 
LAWS of N a m e  reigns an the North, 

Lib.I-Tl-[ubjoyrrs this P4Jagc ; Sub quo quia 
f r l g .  natus, & veriatus fum cciarn circa 
ritdtt ,  elevationcm graduum Pol1 ArAici 
pag* 9* 86. arbitror m c  poffe hoc, & muL 

tis fcquentibus Capiculis, nonnihil 
Cztcris vaga opinionc icribentibus 
rlarius demonhare, u r n  vehc- 

gus. 
h d  

tuln de 

mens & horrendum 4 ir !" illic .frL 



Encrodu Aory . 

The third Writrr i myant t o  take no- 
tice of, is Captain James, a Prrron ,from 
whofe 3ournal I haue borrowed more o h  
frvations, then from thg'e of anyotbrr 
Sed-man, not onlj becaufc brb ~ o o k  [up- 
plied me with them, and becaul;. it ir 
fornewbat fcarce, and not to be met with 
in Purchas's Tomts, ( bhoiqg bee& 
written fome years afirr they were finijb- 
e d )  but becaufe tbrf gerrtleman IW 
much commended to me, both by f o m  
Wends of mirre, WhQ were well acquaint- 
ed witb him, and bj the E J h m  that 

d 3  competent 



The Preface 
competent fudges appear to haw made 
ofhim. For k a ~ i n ~ g  been, not on$im- 
p fojed 6~ the Znqur f i t ice Mercbarrts of 
Britlo1,to difcover aNorthwefi paffagc 
ztzto the South Sea, but deJigned for fi 
dtfjfccwlt a work &J fo judicious u Prince, 
da tbe l d t e  King, and haviwg dt bir re- 
turn pblified his Yoyofes b~ his Mu]& 
flies command ; a$ by t@t circumlfmcrs, 
though not by th4e  only, this Getkmons 
Wlations may we4 be veprcfcmad to a~~ 
AS 1ikeb t o  dtfervr our coqX-Pration und 
Credit: So by b3 breeding in thedCm- 
vwfity, and bis acquaintance with the 
Adatbcmatitkg, be w& eBablad to make 
far better ufe then tan w d i n q  Sea. man 
tponld hrrve done, of the opporttnni~ bu 
bad to obfervc the Phznomena of 604 
bj being forced to winto-, i n  A pkce 
&re he endurudtittle ( if rt d) lefi 
wtremitj of cold, then tbataf Novr 
Zembla, 





. The- Prcfice 
them tbat arc bigbb Applarrdrd at the 
firp, come afkr a while to be ForfdcrJ, 
even by those rbar drtifed them. 







ImoduBor y. 
tbt &spha(‘Bt# thst concern Congcb 
tion, witb as littk difficulty, us* 
caa I tbof;., that belong t o  divers o t b  
Su6je8s; I wasfainto waitfw., and 
makv #‘e $4  F i t  offropy arather (which 
brt wcrl long bee# a r p r i t ~ )  AS f0Uici- 
to@’’ as Pilotr watcb for, ai+d imyrolvc 
4 W i d .  



The Preface 
communicated; nor was 1 ani tbinlp 
nearfo much bpjrrieded, as I exye&- 
ed , by tbosc ivrteryoJinf AccideiiM, 
thdt bavc far above a yeir and a hdlJ; 
kept thofe Payers l y i q  by me. For the 
then next, and iiow lait winter pro- 
ved fo prangely Mild, as to be altoge- 
ther tlnfavourable tof'ch a work as I hdd 
de/ign'd. wherefore finding, that De- 
idys hsddone me no more fe rv i l e ,  and 
prpQ'd t j  tkc [oh'icitatrons of divers 
Virtuofi from [tutral parts , Irefbl- 
urd, that 1 mould [irpend till another 
opportunity, the drawing together of 
what I bad Obferuedw Colkfled, to& 
itg the Regions of the Air, and fomr of 
the chief Hypottidcs, that are contro- 
verted about Cold, with what other loofa 
payers, touching that qual i ty ,  I not conld 
fo rtdib dzfjatch to  thc Prefi; and worrld 
not with-hold from the Curious what afih 
jtance my CollcEfions could &ford them, to 
mde ufc of this Winter toyro/kuteE.xperij 
went$ of Cold. And remm Lring bow favor 
vrbk an eihtertainment my former Endca- 
vours t o  gratijh fngeaious Ofen, had 
found mohg them, I took a Courfe# 

whercia 



JntroduEtory, 
wherein I was vnurc likely to  obtain 
I'/lat,bs then Prailes, and c h l e  ratber 
t o  adventure on the Equitj &?id Fauow of 
the Rcader, for the Pardon ofthl; f d t s  
and ImperieEfiovbs, that arc irnprctabk to 
HaJ, then to  derry birn tbe opportuniq of 
this c'old[eafon, wherein t o  Ex&mhe the 
7ruth,ar~d Sup& the Drfu;encics of wbat 
I had deliyered. And this I the rathw 
did, both because 1 gas defirous t o  .Quit 
gkwfubjcfl, JOY anot bcr from which it hd 
diverted me, and for whidb I haze more 
Vahc and KhdritJS j rrndbecau(e,tbat as 
a tender ConfiittrN'on of  BO$ st, 
wbilclf I wds writing thefoiioming ~ i J f 0 -  

ry, from adwnturrn upon (bme Trials, 
that rnigbt ( proEalIy f Lazr invicl'd it j 
fo tbc Continuawcc of the came dil;rdum 
ta$es, together ui th  otber. inoyportutac 
Dtjiemprlr fiiyeradded to them, do not 
permit me to K n o ~ ,  whether, andhow 
far ~Jkd be able to  Proficutc the mrk I 
bave &gun ; and do oficntirnes rtdrrce 
me to  be more concernad to Slwn t h  E f e 8 s  
4fCold, then Obfer'oc the Pilasnomeaa of 
It. And indeed, wbrtbcr triol; proc~e 
true Prophets or BO, that aJbt vv I 

j ? J d  



The Preface, &c. 
fbd lose no reputation by thL Hilfoly ( 1 
i ~ ~ m p h t  4s it comes fortb, I think, if 
hge~Iozt.5 Men knew, bow much Trouble 
and Exevci[e of’m patierrcc it bas cop nu, 

of tbcir thrrzks, if not fw t h a t  I 
have done, yctfor wbat I haue fuffetd 
for their fakes, ( andwould[carcc have 
underxone upon any lnfcriot acconnt 
n4afbeucr ;) it being, thougb a Ifs 
Noble, yt 110 It$ ‘li.olub&[me an Implop 
ment, to Dig in O f h s  ofcopper, tben 
in t b 4 ;  of Geld: and Mea king O I ~  

times obliged to  Sufer as nach Wet amd 
cold, and Dave US deep, to fctcb up 
spgn, a8 to fetch up Pearl¶, 

rbej wo& .p~rs d venture, aaluhbljcc me 



Erratrt. 
Age 5. line 17. yead, that in not nicc, for-, that P eyenin nice, p .  46. 1. 8. r. cffc'cbed, p .  48.1. 

16. dele and, tyetber with ( , 8 2 . 1 .  28. r. 18. 
chapter, p .  r78.1.7. dele wkcK, . 266. I .  2 2 .  
r .  itdidrifefouPinchcs, p ,  292.  I. 8. r. that Rood on the ice, P. 302.1.9. r. thrce,for, thcc,p. 380. 
1. IO. Y. cemented by rntcrccptcd and thcnfkjzen 
Water, inflendofcongealcd by cold water, p. 488. 
1. I I. r. 5 2 .  dcgr. 52.  mine 

I n  the Appendix of Dt. Merrct, pap. 35. f i n ,  36. 
read, upon chefc nixturcs, net in. 



The Contentsof the Experii 
mental Hiitory of 

Cold, 

Title 18 
Xphnents touchhag Bodies CAP&? 

ofFt.ccshg others. pag, 'I OS, 
Title I I. 

E 





Title X I V. 
Exferheats toding difering Me; 

dium s, tbrougk wbich Coldmay be dit#- 

Titlc XV. 
Experiments and OLferuations touch- 

p. P O  34s* 

ing Le. p. 364+ 
Title X V 1. 

Experiment$ and ObfmatiorPs touch- 
h g  the durdtion of Ice and Snow, a d  the 
deffrqing of them bj tbe Air, andfcverd 

Titlc X V I I. 
Confiderdons and Experiments touch$ 

itq the Primurn Frigidum. p. 41 2. 
Titlc X V 111, 

ExperimeBtS dnd OhIervations toucb- 
ing tbe coldnpli and Temperature of tka 

Title XI X. 

'Title XX. 

Tide X X I. 

LipMrs. P- 396. 

Air. P. 464. 

OfthcIfrangcEffpEfs ofCoM. p. 510. 

Experiments touchiq the weight of Bo- 
p@ 5 5 0 -  

prom$cuouS Exprimcut$ pad OLfer- 

die0 Frozen and unfrozPn. 

Fations conctri;rhg Cold, P* 575 
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Fg:1. 

B 

Figure I .  Pdgc 9, I 0, I r, Ik 
98. 

A the Rall o r  Egg. 
13 C tlicStern. 
D the little Aqueous Cylin- 

der. 

 fig^ 2. the open Weather- 
glafi inenrioned pg. 24, & 43. 

Figure 3 .  the feal'd Wea- 
ther-glais or Thermofcopc 
mentioned pug. 2 4 , s ~ ~  56. 

Figure 4. ttie Barometer OK 
'Mercurial Standard placed in 8 
FrameB B mentionedpuj. 2s. 

Figure f. an Innrumtnt 
mentioned p q .  93. 

A the Vial. 
B C the pipe cemented into 

the neck ofthe Vial, open at C 
and feal'd at B. 

Figure 6. p q ,  97. 
A the Bolt-head. 
B the fmall Stem, 
RC the Cylinder of water 

inclos'd. 

Figure 7. pdg. I 01 



Criterion or way ~ f ~ c ~ i m a t c  the 
.(Zoldnels of Bodies, and rhr degrees 
of it are to be juddd, Since Coldriefs 

B being 



0 )  
being a Taltile Quality, it kerns im- 
pertincnc to ieck lor any othcr jud s 

whofe proper objea it is. And ac- 
cordingly, thofe great Philolophers, 
Dernocrs'tuS, Epicurus, Ar$otk, ( and 
till of !arc ) all otiiers both Ancient 
and Modcrn teem' to have contented 
thcmfclvcs in the matter with the Re- 
ports of their Senfories. 

But this notwithfianding, h c c  we 
can icarcc imp:oy too much care and 
diligence in the Examining of thofe 
Top-hfloncs, which we are to Exa- 
mine many othcr things by, perhaps 
it will bc neither unkafonable nor 
wfcleCs to prcmile fomething touching 
this Subjcct. 

For though it be true, that Cold in 
its primary and mofi Obvious Noti- 
on be a thing relative to  our Organs 
of Feeling, yet fince it has alfono- 
table Opcrations on divers I other Bp 
dies befides ours ; And fince fame of 
thcm feem more fcnfible of its chon- 
gcs, and others are lek uncertainly 
rffeAcd by them, it would be Expa- 
dicot to take in the Effe& of Cold 
ppon other Bodies, in the Efiimstes 

wc 

of IC then thc Organs of that lcn Y e, 



we make of the degrees of it, 
. And to make this appear the more 

rearonable, 1 hall  not Icruple to pro- 
ofe the following Parrddox, namely, 

!hat our Senfories either alone, or afc 
f i k d  by Common Wearher-glaifes 
are nor too confideiltly to be relied on 
in the judging of ;he degrees of 
Cold- - _ _ _ _  
To make this paradox Plaufiblc 

(which is almoIt as much t s  I here 
reccnd to) I h a l l  reprefenc in the hl place, that the account, upon 

which we arc wont to Judge a b d p  
to bc Cold, fecms to be, that we 
feel irs particles lefs vehemently agi- 
tated then thok o€ our Fingers or 
other parts of the Organ oQouching. 
And confequently, ~t the tempct of 
that Organ be chang’d, the ObjeA 
will a pear inore or lek Cold to US, 
thoug R it Celfcontinueofone and the 
fame Temper, 

This may be exemplified by what 
has been obferv’d by thofe that frc- 
quem Baths, where the milder de- 
grees af heat, that are us’d to prepare 
thofe that come in for the higher, 
feem very great to them that corning 

B a  out 
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OW of thceoid Air difpofe thcm- 
f i lves  togo into the tiot Baths, but 
are thought cold ,and chilling to tlic 
famu pc1k)iis when tlicy rcturii thi- 
ther out of much warmcr places ; 
wlrich itccd not bc wondrcd at, fiiice 
thole, thdt come OUt O f  t k  cold 
Air, find that ot c h c  modcratcly 
warm Room I I ~ O ~ C  agitatcd, chcn the 
cold Ambicnt would luffcr thc kxtcr- 
nal Parts of clwr Bodics to be, whcrc- 
as the lamc warm Air, 1)aving yet a 
kis agitation ~hcii that i n  which thc 
hottcr p r t s  ofrhc bath tiad put the 
fcnfirivc parts ot t k  Bathers Bodies, 
mufk fccrn cold arid cllilliiig to 'Them. 

But 'tis nor only in Luch calcs as this, 
whcroin Mcn can f'carce avoid taking 
notice of a maiifcfk change in them- 
klves, that thck miilaken Kcports 
ofour ientcs may have place. For 
oft-tinm wc arc impos'd upon by 
more lccrct Lhangcs in the diipofitlor;r 
of our Scnforics, wlieii thcrc rxcds 
lomcthing of attrition and of Rea- 
hning, if not ot P hilocophy to makc, 
US aware ot'ttiem. For king apt to 
mke it for: granttd thatsur Temper is 
the fame, when there i s  no very ma- 

' nifcit 





( 6 )  
quircd any ColJnels by being tutn’d 
into Wind, thr ugh it it w a. re blown 
again& the hands or face, it would 
produce a new and maiiifclt Pence of 
Cold ; of which the teaton teems to 
be, That though the Organ in general 
kerns not to be alter’d, yet the Wind 
byrealon of its Motion, is able not 
only to drive away the parts of the 
Air contiguous to thc hand, or face, 
and the warm itearns of the Body 
which tcmpcr’d its Coldneis ; but to 
picrcedccper then thc calm Air is 
wont todo into the porcs of theskin, 
where by comparifon to the more in- 
ward and hotter parts of the Senloty 
it mufi needs appear lefs agitated and 
code uently colder. 

meet with certain Stcams in the Air 
that haw in reference to rhe Blood 
and Spirits of humanc Bodies (though 
not perhaps to divers other Liquors ) 
a certain hidden power of chilling, 
as opium, ev’n in outward applicatir 
ons (for in fuch ways I have known 
8 great Chirurgion much ufe it and 
highlyextol it) itrikq a ColdncCs in- 
to the Body by the iubtile Efpuuiym’s 

!hat 

Beidcs, ? that fometimes we may 



( 7 1  
that infinuatc thcnitelvcs at the 
of rhcSkin ; and pcrhaps COO, that 
Coldneis is afcrib’cr to kxternal Bo- 
dies, which is produc’d in US by tome 
FrlgurifiLk Vapour, or other &- 
fiemper; which being too flighr to 
be taken notice of as a dileaie, may 
yet be ok Kin to rholc Agents, char 
produce what Phy ficians call horrors 
and Rigors at the br@inning ok Fear 
wets, and lomc other dillernpcrs ; or 
produce that Rraiigc and univcrfal 
Coldnets of the external parts, which 
is frequently enough oMerv’d among 
other Symptomes in Hyficrical Won 
hen. Moreove t, Bodies may often 
appear colder to US then to a W ea- 
ther-glati, becauk our Scnfories ate 
more affeated by the dcnky and Pc- 
nettancy of the parts, This may 
ieem fqpewhat fitange, but being 
futable enough to forne: oE my Con- 
bdures about Cold, 1. have often 
made Tayals with very nice Weam 

laffes, that have agut’d me, 
at leafi oft-times 1 when wa- 

to be cold enough to ouc 
touch, i t  a p p  ats not to be colder co 
the Weather-glats then the Ambient 
, Air, B 4  Thclc 



lhclc  Trials -1 have fomctimes 
made with ieal'd Micather-glaiks, 
but the inoit with another iixt ot 
Wcattier-glafii.s ( whoie AruOurc 
and uCc arc by and by to bc mentions 
cd ) wlricll though theyicldom prove 
durable, iior oiany grcat utc in any 
a h c r  ttic.o luch nice and ihort Expe- 
riincnts, yet thcy dikovcr fligtitcr 
chankes of the 'Tcmpcr of the Air 
thcrr would be trotable ( not to tay fin- 
j d l ~  ) in ordinary Thermometers. 
But of' rnultitudcs of Trials that I 
forzicrimcs made with theic Glaircs, 
I can at prefcnr find among my loofc 
Paycrs but a very few ; and though I 
remcmbcr, that in otic or two ( made 
about thc tamc timc with tome of 
tholc that follow ) 1 oblerv'd Things 
thatmake me now w i k  I had had 
Opportunity to make tho 
Trials of lhcrn, which ome of 
their PCmmnma tecm to dirca the 
makiiig of: yet I hal l  annex tlick 
that follow as I fiiid them cntrcd, 
becaufc they are nor pcrhaps dciti4 
tute ot hints improvable by iurtheer 
profecuth, 3 w e  26. between two 
and four in the aftqnoon ( the Wear 

the& 

9 





(18) 
wete, in this and the foIIowing “rib 
als, held ere&ed ; and as loon as it 
was taken out of the Water into the  
Air, the water would again fubfide, 
whether I held the Glafs, or let it 
refi upon the  Boards, or a Linen 
Carpet, that cover’d the Table, on 
which the Trials were made. And 
this I did fevcral times as well with 
as without witnefs. I tried alfo that 
if, infiead ofwatcr, I made d e  of 
Quickfilver, though not big enough 
tocovet the Egge much above half 
way, and in the refk proceeded as 
above; the cold Qpickfilver would 
prefently make the Aqueous Cylino 
der hafilly &end near three Inches, 
Pomctimes alrnoft, and Lometimes 
quite to the Top of the flender pipe, 
whence the water ’ would again 
quickly fubfideg when the Glak was 
taken out into the free Air, or let to 
re i t  upright as before. 

&fides, having k t  the veffel of 
Quickfilver and the Baion of water 
very near one another, I did at leaft 
upon three or four feveral TriaIs 
find, a$ I exge&ed, that when by 
immerfing the Eggc in water, the 

pendulous 



(4 
cndulous Cylinder was rais'd f0 

(igb, that it did 130 longer i'tln(ibly 
aicend, by nimbly taking the Egf$e 
outof the water and deprefiflgitlfl 
the Quickfilver, it Would rite far 
higher : and I alto tri'd,that nimbly 
removing the Egge O U ~  of thd&ick- 
filver into the wares, the endutous 

ing the E ge under water though 
fo fa a , nor near fo low as it 

Would do, in cafe the Glak were r e  
mov'd from the QuickGIvet into the 
Air, Upon another Trial ma& 
much about this time, though 
the Ielf fame day ; the pendulous 
water in the lame Glafs, (the day 
being for the moR part windy and 
rainy ) did hbfide upon the immerfi- 
on ofthe GMs into water, not only 
a while before noon, but an hour or 
two after dinner, and at diltant 
hours afterwards, though the De- 
fcem of the Pendulous water was n& 
ther Co quick, nor TO confiderable as 
it had been formerly in the Morn- 
in@. 
h 27. In the morning a TmdA 

syl@@r Of water pcnddws in thc 
above 

Cylinder would Lubfide, a P ter plung- 
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abuvr: qntioned Glafs, upon the inr- 
meriion ol the Egg” in ;z bd0Jl ot wa- 
tu, would imincdiatcly atid vcry 
corr fi dera bl y 1 ubhde, whcrcas the 
iamc glafs, LeirZg iinmcrlcd iti the 
Vcikl ot Qulckiilvcr formcrly mcn- 
tionedpwuld prciently afcend. Both 
parts of chis Expcririicrit we icvcral 
times tried, and the Kcaion was iuC 
peaed to be,that tlic Quickfilver had 
itay’d all iiiglit in my Chamber, 
which was iomewhat warm, whcreo 
as the water was brought up that 
morning, and to the touch lccm’d 
coldcr then thc Quickfilvcr, and a 
whilc afrcr dinncr, thc fame water 
having bccn fiill kcpt in tlic room, we 
divcrs times foulid, that as well That, 
as the Quickfilver, did irnmcdiately 
upon immcrfion impcl up thc pctdu- 
lous watcr in thc flender pipe. Aim 
thcr time in frofiy wcather ( and 
aboutthe beginning of Jmuary) we 
did with luch a glds ( as has k e n  ah 
ready fcvcral times mcntion’d ) take 
iomcdrops of watcr out of a veffel, 
wherein that Liquor had for a good 
while been kcpt ; chat it might be re- 
&c’d as nmr as we could to t he T&- 

pcrature 
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new imaerfions, irnpell’d up, near 
(if not full) as high again, as when 
wc had irnmcrs’d it only in the fhal- 
low veiliil : and taking it out of this 
dcep GI& we found the Cold of 
the external Air to reduce IC to its 
former humble fiation, Thus far the 
notes, I have yet bcen able to reco- 
ver : and though, as I faid, I dare not 
build very much upon them, yet by 
fmall kal’d Weathct-glaffes I find 
enough to invite me to fufpcEt, that of 
the dcgrces of hcat and cold in the 
A i r  we may receive differing inforr 
mations, when wc imploy only our 
OTns  of Touching, and when wc 
ma e ufe of tit Initruments, 

Iihall add on this occafion, that 
not only water it felf, but moifi va- 
pours abounding in the Air, may 
make Us think it colder then the 
Weather-glaCs difcovers it  to be. 
For though it be generally taken for 
granted, that the Thermometer doer 
only more exa&ly meafure or deter- 
mine the EffcAs, which cold heth 
both upon it and u on out Senfories, 

omewhrt clic in the cafe, Aqd I 
have 

et I have long Eu P peCted that there is r 





c 
Erom which, and otlier particulars, 
that we may have Clfiwherc o p p o ~  
runity to mention, we may plaufibly 
cnough infer, that it were not am& 
nor, only to take notice, when we 
havc opportunity, of thc k n k ,  that 
isExprcis’d oh the degrecs of Cold 
by Birds and othcr aiiimals, whofe 
diet is morc fimplc and regular then 
ours, and whole pccptions arc 
commonly morc dclicate and leis di- 
verted 5 but, cfpcciallp, to examine 
the coldncfs ot the Air and otlicr Bo- 
dies as well by kxpcrlments and in- 
firutnenrs, .as by the couch, Arid on 
this Occsfion I mu& nor prctcrmk 
that memorable Account, ithat is gi- 
ven us by Marlhjus in t1w Noble 
piece of Geography wlzich hr: calls 
Atlas ~binmnfis, wticrc {peaking d t h t  
Air of that populous Coumrey he 
has this fmgular pagage: ~d 

Page 2 7r ( lays he ) folique temphiern quod atti- 
28. net, mjus in kac pnGMiA  ips et ,  

illa excdit qradurn JEcm&lkpta qG 
drdgcJimum; & t m r n  pm btegpa 
guatuerl;cpe menfis  mil^ omnid bRd 
drnt canr&k~grlu, ut curvais qnojquc 

q u h  illiur p o p  pol; 4lti~drr i W X  mlua 

# 





Weather-glaKcs thirnfelvcs, For 
tlmugh they bc at1 cxccllent Invention, 
and riieeir Infornaations in many Cab 
prefcrabk to thok of our fcnfcs, be9 
cauic thofe I k a d  Engins arc not in 
fuch cafes obnoxious to the fame 
Cauks of unccrtainty with our LiL 
ving Bodies, yct I fear rhcy have too 
ltiuch atctibcd to them, whcn they 
are look'd upon qs tuch exa& Inftru- 
nicnrs to mcalurc heat and cold by, 
that we neither can have nor need de- 
iirc any better, For, not yct to mcm 
t ion iome inconveniences in the con- 
trivance of thm,  which makes them 
unapplicable to Come purpofcs, and 
leis proper in others, then 'I'hcrmop 
fcopcs meht be niadc, cven in divers 
catcs, whctcin they arc prcfml'd to. 
be uncxccptionablc, their Reports 
arc riot to me, I confels, quite cxemp 
from iufpicion, For 111 prdinary 
Weather-glnKes fome part of thc La- 
quor being contipous to the Exbcrd 
~ia l  Air, it is jubjc& K) be impell" 
more or lets upwards, not only'ao 
cording as heat or cold affcAs the ins  
cfudtd Air, but according as thein- 
cumbent Air happens to bc henvierm 

lighter. 
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khtcr. And though thisbe it t b g  
not taken Notice of by thdc that 
have treated of Weathet-gEaffeJ, yet 
after what we have elkwhere maab 
felled concerning the weight and 
@ing ofchc Air, aud what we have 
probably conjt&ut’d concerning the 
varyillg height of the Mmturid Cy- 
linder in the Totrecellian Experi- 
rnenr; I lee not why It i h d d  
nor: much call in Quellion the fnforr 
mations we rcceivc from CommOlYNcw Yhy. 

where the hei ht or weight dr thcExpcri- 

upon the’ Water in the Weather- 
glafs, is confiderably longer or her- 
ter, lighter or heavier rhcn is ulual. 

For befides the reafon of the thing, 
wehave Experi~we on our fide. I 
might inention on this OccaGon 
Experiment Ihought on, and all0 
attempted lait winter to h o w  ev’n 
upon a Ballancc the varying gravity 
of the Atmofphatte in one and the 
fame place, by hmgi!iga Cmall Mm 

See thr  

WeatheF-glaKes in thofc des, &anira\ f i C 0 - M ~ -  

Atmofpjxrrica P pillar, thst preffeslmcnts* 

at one k.nd of a pair of 
CX&, that they 
leCs then the 500. 

c 2  par$ 
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part of a grab ; and counterpoiling 
i t  at the other elid with a Hermeti- 
cally feal'd Glars Bubble, which be- 
ing blown as large and as thin as 
could pofibly be procur'd of fo firnail 
a weight, might by its great difpro- 
portion in Bulk to thc Metalline Boc 
dy iofe more of its weight then That 
would upon the Ambient Airs grow- 
ing more heavy, But the particular 
Accouiit of this Attempt belonging 
to another place, the trial ought not 
to be more then hinted here, dpcc;i- 
ally fince it may iufficc for our prefiint 

I n  tkr  de- p urpofii to alledge that having found 
fcncc4. ( as we have already in ocher pa ers 
gainJ1.L'- noted ) that in a Weather- !a[,, 

where the Water  is not fenc'd 5; rom nus Cap.$ 

theExterna1 Air, thc weight of the 
Atmof hzre may make: it alter con- 

tom even of a Church or Steeple, 
chough i t  appear2 by more cegtain 
Thcrmofcopes, that 'twas not the 
difkring Tcmperature of the Air as to 
Cold and Heat, but the differin 

feine Lhortcr and lighter at the Top 
prdsd lefs forcibly upon the fubja- 

cent 

iiderab P y betwccn the Top and Bots 

ravity of thc Atmofphzre, whic R 
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cent Water and the included Air, ae 
is more fully made out in the Trea- 
rife above related to. And having 
by the intervention of a Learned Ac- 
quaintance defir’d to have fame Ex- 
periments made of the EffeA of the 
Air upon Weather-glaKes in deep 
Pits or Mines, where the Atmof‘phae- 
rical Cylinder is longer and heavier, 
I receiv’d Informatioil that an h g d -  
ous Phyfician, who had the Oppor- Dr. H. r. 
tunity of trying what I dcfir’d, had 
found, that in the &morn of one of 
thote very dctp Pits, tho water ino 
common Wcather lats rofe neat 
threeInches highcr B t en at the top, 
in a (hank or pipe of about thirt 
Inches long. And this norwithitand! 
ing the warmth, that is ufual in fuch 
deep places, which kerns not any 
thing near fo plaufibly referable to 
my other c a u k  as to the incrcas’d 
gravit of the Atmolphrrical Pillas 

king heavier at the Bottom then at 
incum L nt on the Water, that Pillar 

the Mouth of the Pit, 
of aoaerisl Pillar 
the pits 
depth. c3 But 
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But thek arc nor the only Cafes 

wherein the differing gravities of the 
Aunolphacrc may,as well as Heat aiid 
Cold, have an intereit in thc rifing 
and falling of thc Liquor i n  Common 
Weather-glaffes. For though you 
ihould not remove them out of one 
place, and though confequently it 
may kern that the Atmoiphzrical 
Pillar, that prcffcs upon the watcr, 
mufi bc ltill of the lame length, yet 
(not to urge, that That may alter, 
unknown to us ) if retaining its length 
it retain not its gravity, we may be 
eaGiy impos’d upon, and take that 
Alccnfion os Subfidence of the Li- 
quor for the E$& of a higher or 
remiis dcgrec ot Cold, which may 
either totally or at kait in part (and 
in  what art, we are lcft to ud5 3 
cd vyeiaht of the dtrnolphacricd 
Pillar, Dhappcning either by the co- 

ious dilperhn of Va ours and other 
L a v y  Srcams througi the Air, or 
upori other Occafions mt neceflhty 
30 be here dilcours’d of, OT by the 
Praccipitation d h c h  wpurs by rain 
or into dew, or elk by the 8csnoval 

bc thc E 8 e& of thc increas’d or 7 eCm- 

U P f 
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of the O C C ~ ~ ~ O ~ I S  01 the Aqrnentrd 
Gravity or Prgflure of the Air. For 
we have oftcn obfervd great Varia- 
tions to happen in tlic hciqht of the 
Mercurial Cylinder in tho*Torricel- 
lian Exporiincnt upon great rains and 
fogs, and other fuddcn and contidc- 
rablc mutations of the Incumbent 
Air. Buc fince I niy tclt' thought 
fit, notwithitanding 'the plaufi~le 
ratiocination, that Icd me to this 
ConjeBure, to' examinc it by Expc-  
ricnce; I can fcarcc JuuLt but that 
othcrs may have the like Curidficy 
that I had, And thcrcforc, becauie 
irmay kern a paradox, it will nol: 
bc am&, of many to annex thrce or 
four Trials I made to cxamine the 
propos'd doC;trine, eipecially ours 
hvmg been the Eidk OMervations of 
this kind, that, for ought we know, 
have been made by any. And in- 
deed otheis could fcarce have w d  
rnadcluch, though they had lighted 
on the fame thoughts, tot want of 
fuch fcal'd Weathcr-glaEes to makc 
them with. To omit then thole that 
Irnadc with a fcal'd Weathcr glafi, 
and an ordinary one ( in which tbc 

c 4  waer 



water remains fulpcnded beneath the 
included Air I (hail briefly relate, 
khatin a Room unhrnifiied with a 
Chimney, I. kept cwo Weather- 

lages, which for morc exa&nefs 
fake, 1 caus’d to be made ofa length 
far grearer then ordinary; Co that 
the diviiions ot the one wcre half 
inches, and thok of the other not 
much lcfs, and ycr were Numerous. 
The one of thek which was furnihed 
with good fpirits of W ine,was fial’d, 
the other not, but this 1afi 1 caus’d to 
be io made of the lhapc re relented 
by the Schcmc, that the f!ir being 
h u t  up in thc lower part of the In- 
jlrurnent ( not as in common Wca- 
thcr-glaffcsac thcTop) the Liquor 
might as well in this as in the kal’d 
Wearher-glafs rifc with heat and fall 
with Cold, In tbefe Thermofcopcs 
( where the Afcenfion and relapie of 
theLiquors wetc, by r&ron of thc 
Icnqthof the Pipes, far more con- 
fpicuous then in Vulgar Weather# 

IaRcs) T obirrv’d with pleafure, 

(if I ma for diltinQtion take Co call It, 
re OD of ia being Hermetically 

feal‘d 3 

t 5 at rhe Hermetical Thermofcope 

by ory 
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Ceal'd) did regularly enough &fcend 
in cold wcather,and akend in warm: 
But the other, which wasnot ical'd, 
but had a little hole left open at the 
Topotthe Pip, thougha when thc 
Atmotpbzre continped of the fiilnc 
weight, it would like the other rife 
with Heat and fall with Cold, yet 
when the *ktmolphzres gravity was 
altcr'd, they would not unitormly 
move togethct, but when (as we 
gather'd from other obkrvations ) 
the Atmd hare grew heavier, thc 

high as it would have done, if the 
Atmotphare had continued in its 
former degree of ravitation, And 

Air came to be lighter, the Liquor 
would rife in the open Weathenglafs 
in a proportion rcater then the 
fin@ iacrcafe of $1 eat would have 
exa&cd; To that by,comparii~ the 
two Wcsrher-glaflks together3 f did 
U l a l l y  foretcl, whether the Mercu- 
ry in the Torriccllian Tube ( which 
I keep purpoiely by me in 8 frame ) 
were qii'e~ or fallen, and confcqumb 
ly whcrher the __ 1 estcrtlal . A i  ywmc 

heavier 

Liquor in t R e Pipe did not afcedd, 

on the contrary, w B en thc incumbent 

T *  - ,  



hatvieror IiGhter then befire. As 
on the other fide, by lookiag on the 
height of the Mercurial Cylinder, I 
could eafily tell before hand, wher 
ther the Liquor in the open Wca5 
ther-glats were higher or lower then 
that in the Hermetical thc rifing or 
falling of the Mercuria? Cylinder 
one quarter of an Inch (the Tempe- 
raturc of the Air continuing as to 
heat and cold) uhally fignifying (L 

great difparity betwixt the Afcenfion 
or the falling of the Liquors in the 
two Infiruments. 

Among thcfcveral notes, I find 
among my lode papers, and in a 
Diary I kept for a while of there ob- 
fervations, I hall  content my ielfto 
tranfcribe the following two, be- 
c d e ,  though divers others were 
made by my Amanuenfis, whofe 
a r c  is not to be diltrulted, yetby 
reafon of my lafcllcc I could not take 
notice of them my fdf. The firit of 
thefe Memorandums runs thy : 

Laft ni ht I took notice, that 
h e  was %u t q e  ox two Divifions 
difErencc,bixr thc two Themo- 
meters, but 'spon fwh 1 
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Weather, that happened this day, 
as made me imagine, that the At- 
mofphxre would be lighter then b e  
fore, contulting the B U Y O M P ~ P ~  if to 
avoid Circumlocutions I may fo call 
the whole Initrument wherein a 
Mercurial Cylinder of 29.  or 30. 
inches is kept lufpended after the 
maimer of the Torricellian Ex eti- 

lower then i t  had bccn a great while, 
and thereupon concludiirg there 
would be a notable Jilparity, be- 
tween chefcard and open Weather- 
glafs, Ihafinedto them, and taund 
that the latter bcing much alleviated 
from the weight of the Incumbent 
Air, was no lek then 17, DiVIfio~ 
higher then the others, and compa- 
ring the height the two fnArumen6 
were this day at, with an obktvati- 
on fm (elf made about a week am 
*n tK, wicltfiluerwaa much hie 

now it is ; I fouhd,thac aL 
though this afternoon the fcai’d Glafs 
being at 41) the orher was at 58; 
yet Then, when the Fcal’d Weather. 
gl& was five divifions hi her;! 
!’Jamb, at 46, the rmfccri‘d &a* 

them 

menr.) I found the Quick P ilvet 
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ther-glab was but at 27, So that 
betwixt that time and this, the Li- 
quor in the kal'd Weather-glals, has 
dekended five Diviiions, but that in 
the open Weatherfglafs has akend- 
ed 31. 

Thus far the fir& of the above 
mentioned Notcsj the fecond is as 
follows, 

The MercuriaI Cylinder being 
higher, then it has been a good while, 
and yet the Weather warm and Sun- 
fiiny, when the Liquor in the ical'd 
GlaCs h o d  very near the 50th divi- 
fion, thatin the unkal'd was fallen 
down aolow as the 31. 

So that it is very poffible, that the 
unheeded change in the weight of the 
external Air may have a greater pos 
wet to comprefs the included Air in 
an unfeal'd Weather-glals, then a m  
inconfiderable degree of wwmth 
m y  have to dilate it, and confe- 
quently in an ordinary Weather- 
glafs, where the Air is included at 
the Top, it may often fall out, that 
contrary to what men fu pore muR 

may 10 yqmt . .  weather, and fall 
in . coldct. . .. Atld 

weds happen, the pendu P OW Water 
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And ev’n fince the writing oftbe 

immediately ,foregoing part of this 
pagc,within a few daysthat bmvcn’d, 
I have my [elf-rnade obfervations, 
that do yet more clearly manifefi this 
truth, as may appear by the follow- 
ing notes. The firit of which fpeaks 
thus. , 

Mernorandnrn, that Y efierday night 
the Quickfilver bcing at 2 9  fnches, 
the Liquors in the l d ‘ d  and unfeal’d 
Weather-glalfcs, were near about 
the fame Divifion, the former being 
at 40, and the other being bur half a 
Divifion kort of that Nurnbq. 
But this night the QuickGlver being 
rikn about i of an Inch j the Li uot 
in the redd is afcended to 45, an 1 the 
other defcended beneath 3 5  about 
half a Divifion, fo that there is now 
20  Divitions between them. 
This is the firit Note, to which 

the following night enabled me to 
add this other. 

The Quickfilver be’ r i f a  almoa 
f ofan Inch above the 3 ation it re&- 
ed at the ni ht before la& night, the 
Hermetic J Weather-glds king as it 
yas t h p  above the +o Oiv&m j thc 

LiqUQr 
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Liquor in the other, which was 
open, in two days and nights is fal- 
len to the 17, and confequcntly is 
hbfidcd about 2 3 Divifions, whildk 
the other is about thc lame heighr at 
which it was at the beginiiiiig of that 
time. 
Two or three days aftcr, being re- 

turned to the place wherein I had 
made this lafi obfervation, and from 
which fame urgent Occafions had for 
that time exatked my abfcnce; I 
found the Difparity, betwixt the two 
Thermometers that is exprefs’d in the 
following Memorial. 

This day the Quickfilaer being rfi 
fen to 30 Inches, when the Liquor 
in the feal’d Weatherlglafs was at 
about 41 Divifions, that in the ochki 
was deprds’d a pretty deal below the 
Ninth Diirifion, {o that the diffcc 
~ C C  befwecn the twb Tbtimometcrs 
has iocreas’d fince the laft Obferw 
tion from 2 3  to ncat 33 Divifians, 
dff which .the Liquor in kke o ~ u  
Weathw-glafs had funk down, 
while& that in the fdd’d continued 
ilrnotlat 8 itand. And the day afg 
tcr this Menhoiial, I had occafion to 

rcgifter 

‘ t  
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by the Diary, the Quiekfilvet to 
have afcended but to 29 Inches, and 
a pretty deal lek then a half. 

Since that time, being forced by 
feveral Avocations to be often abient 
from the place where my Therrno- 
Ccopes wcre kept, I was not careful 
to ptofecute fuch ObCervations, thofc 
already iet down (not to mention 
thok that are not h a c  tranfcrib‘d) 
being judg’d abundantly iuficient to 
evince the Paradox ropos’d to be 

that after 1 defified from regifiring 
my Obfervations, the Pbanomwma may 

robably have been as remarkable as 
&fore; Iihail add, That one of the 
lafi times Ichanc’d to take notice of 
the Difference to be gather’d by corns 
paring the two Weather-glaffes, 2 
found (the weather happening to bc 
warmer thea ordinary 1 the differs 
encc between them to exceed any 
that ~temembred my felf to have 
then obferv’d, amounting to forty 
four, ifnot to fQny five Pivi#iow. 

prov’d by them: On P y, to manifeit 
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wliich firann,c dcprcfion of thc Li- 
cluor in a pipc abovc 2 0 Inchcs 1 0 y ,  
a1,j cvhcrc the aiccrations tlic A i r  
35 to )]cat and Cold arc not wont t o  
1)roJucc any tliilig war  lo grcat ail 
Ef€c@, I could not hut takc tuutit no- 
ricc d. Siiicc tlic tcaton of the ycar 
makcs i t  110 way likely that the night, 
rliougli Cold, could have had fo po- 
werful an Operation 011 it, clpccially 
iincc at1 Amanuenfis that watch’d it 
niuch fongcr r l x n  I ,  affirms that ho 
faw tile Liquor drivcn down quirt to 
tllc vcry H:m011i of tlic pipc, arid a 
PlubbIc ot tlic outward Air to make 
its paflhgcb through the watcr, and to 
j o y n  with the Air contaia’d in tlic ca- 
vity ofttic Viol. 

The 





or ccrtain Meafure of Cold, 3s we 
havc fctlcd Standards for wcight, and 
magnitude, and time, io chat when 
a man mctitions an Akcr, o r  an 
Ounce, or an Hour, thcy that hear 
him, know what tic mcans, and can 
cafily exhibit the iamc mcafurc: 
but as for thc degrccs of Cold (as we 
have clfcwhcrc noted conccriiing 
thofc of Heat ) wc have as yct DO ccr- 
tain and pradticable way of detcrmi- 
ning thcm; for, though, if I ufc a 
weather glais lotis, 'cis eaGc for rne 
to find, whcn tlic Wcatlicr is cddcr ,  
or wliei~ warmer, tlicii it was at chc 
time when the ~ 'ca thcrg la l s  was 
firit finikcd, y t t  that is a way of 
cfiitnating, whcreby I may in Locric 
dcgrccs iatisfic m y  kif, but caniiot 
fo well infiru&t otlicrs, fincc , I  have 
no ccrtain way to know determinatc- 
ly, io 3s tobc able to communicate 
my knowledge to a remote Correi- 
poident, what degree of C o l d d ~  
or Heat there was in the Air, whco 
I firfi fiiiifixd my Thermofcopcj 
Forbcfidcs thdt, we want difiiii& 
Names for thc icvcral gradual d i f b  
* .  fCIlCeS of Coldneb, we haw alrcad 
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dcclat’d, that our ienfe of fccling 
cannot fafcly.bc rclicd upon to mea- 
furc then ; qnJ as for the Weather- 
glafs, that is a thing, which in this 
cafe is iuppos’~ to bc no fit Standard 
to tcll US wtlit wa5 prccircly ttic tcm- 

er of the Air, whcn it  Iclfwas fir& E nilhcd, fincc that docs but iriform 
us of thc receffons from it, or elk 
that the Air continues in the Temper 
it was in at the making of ohe Infiru- 
mcnt, but docs not dctcrniiiie for US 
that Temper, and enable US, to ex.. 
p e l s  it ; as indeed it is fo mutable a 
thing, ev’n in the famc place, and 
oftmrncs in the iamc day, if not the 
fame hour, that it  kcms little clCi 
then a Moral impoflibility, to fcttlc 
luch an urtivcrfal St procurable Sranr 
d a d  of Cold,as we have of fcveral oa 
thcr thin s , h d  indeed therc is Ccarca 

wchavc feww difiin& Names, hag 
vingfcarcc any for the many dcgrecs 
of Coldncts that may be conceiv’d to 
be int cr med iatc, betwixt Lukewarm- 
riels and the Frecziiig dcgrcc of Cold, 
and even thck are u d e  tin’d enough 
for that, which tofornc mens ld= 

D 3  will 

any Qua 1 ity, for whofe diffcrcnccs 
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p f c  you vcry gently thaw it,and then 
purring into it, the Ball of a Wca- 
tller.glats furnih’d with lpirit of 
Wine that will burn all away, you 
(uffer thc oyl to re-congeal leirurcly 
ofit fclf, you may by obfcrving thd 
ilation of rhc ipirit of Wine in chc 
Thcrmokopc, wlrcn the Q y l  begins 
qtianifcikly to curdle about it, be in 
fomc meaturc affiftcd, to make ano- 
phFr Wrathcr-glats like it. For if 
you gut fuch rcbtified ipirit of Wine 
into A G M ,  the’ Cavity uf wholc 
$phxric;rl, and that of its Cylliidri- 
cal part, are as near, as may be, cc 

ual to the torqciporideot Cavitics ill 

hccdfu! Trials, made with tbaw’d 
and recongral’d oyl Qf Anifccds, 
bring the k o n d  Wcathcr-qlals to be 
@mewhat likc the f ir f i  ; &id if yop 
know the quantity of your f‘pirit of 
Wine, you may eafily cnough make 
weflimatc, by the placc i t  reache8 
tp in the Ncck of the Iiifirurncnt, 
whole capacity you alio know, W ~ C -  

@her it expands or contra& it  felf to 
t$e40, the 30 ,  or the 2 0  part, bt, 
Of ghc hulk it was of, when the 

y e a t  berm I.’ 

t 5fi eformcr Glafi, you may by iome 
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!Weather-glafs was made, BY tbC 
help of the faax Oyl YOU may mak? 
fomc kind of eltimat(, though a 
morc uncertain one, d the difference 
of two Weather-glafics of unequal 
bignets: And though I know how 
much tnay bc allcdg'd to ihow the 
uncertainty of this way o f  making a 
Standard for Weather-glaflcs j yet 
as what I have forrncrly reprcfcnted, 
may manifcfi mc to bc far enough 
from lookirlg on it as 311 cxaa Stan- 
dardof Cold ; io perhaps thc way 

ropos'q may not be altogether uk- 
Fds in the niakiii and comparing 

where wc arc not to expo9 to hit the 
mark it fclf, it is of Come advantage 
tobc able to ihoot lcfs widc ot ic 
then otherwire we kould,  

II, But not to iniilt any further on 
a difficulty, which is lo hardly cvi- 
t4de as that, which occurs about 
fctling a perf& Standard of Cold, 
there P ~ C  Unaccutqttcnecis in the mea- 
fnring of Cold by Weathcr-glailes, 
which may be avoided, but arc not 
Eo;, Men are not wont to take care, 
Khat !he Steqs . . .  be even and Cylindri- 

col 

Weather-glaflks, r; itice in Luch cafes, 
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ea1 cnough, but arc wont to makc 
ukoftuch, as are much wider ;it the 
uppcr part rmr the bubble, tlicri 
othctwlierr j ncir do they obicrvc, as 
they mighr, a proporrion bctwixt thc 
Diamctcr of the Uorc of the Cylim 
der, and that of the Cavity ol rllc 
Splinrical I3ubble, and divers othcr 
circumitanccs arc commonly ncglc- 
&kd,  which if well ordcz’d woold 
make niuch towards the Certainty 
and initruttivencfs of thc Informati- 
ons, affordcd us by Wcathcr-glaflcs. 
’fowhidl ruay be added, that cvcn 
in tliofc, where fomc part of thc Li- 
quor is cxpos’d to the extcrnal Air, 
thcrr m a y  be madc Contrivanccs 
much mort. convenicnt, in cxdcr, at 
Icatt, ro fome particular purpoks, 
t l w i  that of the Vulgar Weather- 
glak, fame of which wc bave im, 
ploy’d, aiid otlicrs have bccn citlicr 
5kilfulQ dcvis’d, or alfo happily at- 

ik. U’m. tcmptcd by fomc tmiiicntly ingciii. 
fir. f;v,g- ous Mcrribcrs of thc Royal Society. 
dnrd. And thou@ that, which wc haw al- 
Mr. Nd:.. 

ready tli&ib’d in another Trcatifc, 
bc very fitnpic, yet it is much mort 
commodious fOK fcvcral of the fol- 

lowing 





much as the pendulous Li uor is 
wont to do in an Ordinary Ideather- 
glafs, where the cavity that lodges 
the Air, is wont to be much too 
fmsll, canfidrring the Bignefs of the 
pipe, whereinto the Air mult, when 
’tis rarifi’d, expandit [elf. But ’tis 
not the greater fenfibility (i l  I may 
io [peak) of this very kind of Weas 
tber-g!alfes, nor thcir not needing 
frames, that makes me take notico 
ofthern in this placc ( where I pur- 

oiely pals by contrivances that 1 
b o w  to be more curious) but this 
othet Quality, which makes them fit 
for divers of the following Expcri- 
rnents, wherein wc ha l l  have occafig 
on to mention them, namely, that 
with little or no trouble and inconve- 
nience we may imploy Liquors or 
other Bodies to refrigcrate the inclu- 
dedAir,by immeriing theVio1,if nced 
bc ( by a weight ) into the Liquor to 
be cxamin’d, arid letting it itand 
there as long as wc plcafe. And fo 
we may albmcafire the Coldnds of 
Earth, Snow, pqwder’d Ice, and 
other confificnt Bodies, which ma 
be hcap’d about( the Viol, OF in w hic K 
it mey bc buri’d. 3 .1  
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111. I confider COO, that thovgh 

men are wmt confidently cnough to 
coiicludc, that incde (tor infiance) 
the Coldncfs of the weather make 
the Liquor in a fhermokope. yeiter- 
day an Inch higher rhcn 'twas the day 
beforc, and this day an Inch higher 
then '[was yciterday, the Air muit 
be this day as cold agairi as it was yes 
ficrday, or at lcait that the increafe 
of Coldmult bc double to what it 
was ycftcrday, and io in othcy pro- 
portions, yet the Validity of this 
CollcLtion may vcry jultly be qUcitig 
on'd ; For, though we fhould gtanr, 
that Cold is that which of it fclf, or 
by its own power contra& the Air, 
yet how does it appear, that a double 
degrce of Cold muit produce a dou- 
ble degree of condentation in the Air, 
a d  not eitlticr morc or lcfs. Since 
bclidcs that 'cis taken for granted, bug 

Quantities of includcd Air in fcvera T not prov*d , that the differin 

bfitturnents, and thc differin big- 
Peffcs of the Pipes, and the di B ering 
degrees of Expanfion,wherein the in- 
cluded Air may happen to be, when 
the A@pC\an ofhc Water begw to 

bc -7- - - . -  . 
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be reckon’d, may render thi9 ~ t j p  
z h f i s  very fulpicious ; befidcs all this, 
( I  f a y  ) I alii not iiiclin’d to grant 
( what Piiilofophcrs have h f t l J C r t 0  
iupposid ) that thc Condcnfation of 
the Air, atid the akenfion oftlie W a -  
tcr is o J y ,  or lo muc t t as priticip.dy, 
affcQcd by the proper Virtue o f  the 
Cold, but by ttic prcfiure of the 
Ambient Air, as wc h a l l  crc long 
morc fully declare : And if this bc 
made out, thcn the computation, wc 
are confidering, will be found to be 

Drjmrc very fallacious, for we liavc dfe- 
ugnlnp whcrc ihowil, That the {rtfixtlJs Yc- 
Llnus p i i d t o  compvrfs Air,  are i n  miiiroral 
c d p .  the 
5t1,. yroyortion, OY thcrrabouts, t o  the f+cs 

cmyrPhmdinq the lhmc porlion of Air ; 
io that if a Cylinder f for inltancc ) 
offour Inches of Air, be jult able to 
rcfitt a itrength or preffurc cquivalcnt 
to I O .  pound weight, when it coma 
to be comprels’g into two Inclir~ ; in 
rhis cafe, I fay, an cqual forcc iuper- 
addcd to the firmer, ( which inakcs 
that a double ‘force, or equivalent to 
2 0  pound weight, j will drivc up that 
already comprcfi Air into half the 
jpacci that ‘is, into one Inch or 

tficrc- 
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thereabouts whetlcc it follows, that 
in eltimating thc condcnlation of the 
Air iri a M/ cathcr-glats, we niufi IIOE 
only cmfidcr, how much ipace i t  is 
made to dcicrt, but a h ,  what pro- 
pcmion that defcrtcd ipacc bcars to 
the W~IO~C.  (pace it formerly p( dclt., 
and to what degree of dcnGty i t  was 
rcdUC’J, bcforc the application of 
the then forcc ; and wc‘ niuit rcmcm- 
bcr, that the rcfificnce of the inch- 
ded Air is notto be lookJ iiy011, as 
that ofa weight, which [nay rcrriain 
a!ways the Lamc, but that of’s tpring 
forcibly bmt, and which is incrcas’d 
more and riiorc, as it is crowclcd into 
l e k  and lch Rooin, But tlicie Niccr 
ipeculatioes it would hcrc bc fome- 
what impropcr t o  yurlue. 
IT. Wlicrctore I fl~all procccd to 

what may term ;I Paradox, that cvcn 
the particulaf Nature of thc Liquors, 
imyloy’d in Wcather-glafi’es, is not 
altogether to be y.$&cd, till wc 
have a bettor and mort: &terminate 
Theory of the caufcs of Cold, then 1 
fear we have : For, thout$i utually 
i t  matters not much, what Li 110s 

that 
youimploy, yct [tis 110t impufii % IC, 



that in fome cates men may flip ititil 
miltakes about them, for it will not 
follow, that if of two Liquors, the 
one be much the more obnoxious to 
the highcr degree of Cold, that of 
Glaciation, thc othcr mu& be J C ~ S  
cafily fui'ccptible of thc lowcr dcgrccs 
of Cold; fince thok, that makc 
feal'd Weathcr-glaffcs, fomc @ith 
water, and fomc with fpirit ofwine, 
haveconfeif'ed to me, that they find 
there ( lait nam'd ) much more a t to 
receive notable imprefions &om 
faint degrees of Cold, then thok 
that are furnihed but with water, 
and ( which yct is ealily turn'd into 
ICC) by the cold of aur Climate, 
which will by 110 mcans produce the 
like effc&k upon pure fpirit of Wine. 

Betides we cannot always fafcly 
conclude (as Philofophers and Chy- 
miits generally do) that the more 
rubtile and fpirituous Liquors muft 
be the leait capable of being; congcal- 
ed (that is, made to lok its fluidity, 
as by1 and foae other fubftanccs arc 
wont to be reduc'd to do by the AAig 
on o f c o l d )  for the Chymical OyI 
of hifeeds diAilFd by a Liarbeck is 

f9 
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f8 hot and firong a 1*iquor, that a 
fcw drops ot it conveniently diflolv’d 
will make a whole c u p  ot Bcxr cafie 
as itrong, and perhaps tieat the Bo- 
dy as much as lo much \A inc, and 
yct this hot and iubtilc Liquor I haw 
found upon Trial, puryolely madc, 
to be more caGly congcalablc in the 
k n k  frcfiily cxplain’d ) by cold, 
thcn even common water; and to 
continue To fevcral days, after a Thaw 
had refolv’d the common Ice into 
fluid water again. And I know fome 
difiill’d Liquors, whofe componenr 
particles are fo piercing and fa vehe  
rncntly a icatcd, that tlic tongue 
cannoi fu f# er thcni, arid thcy arc not 
perhaps inferior to molt: Ghymical 
Oyls, nor to ~ p & r t i s  it fclf, and 
yet there may be congcal’d by tar lek 
degrees of Cold, then iuch, as 
wouldyet prove ineffc&tual to frcez 
either the generality of Chymical 
Oyls, ~t the generality of ialine ipi: 
rits. 

And indeed rill we attain to iome 
more dctctminatc Theory of Cold, 
and come to know mote touching its 
cauf~s, the? wc yet do, I fee norJ 

E Why 
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why it i’hould be abIurd to fulpcct, 
that though there be fomc kiwd of 
Bodies, which iecm fitted to pro- 
duce Cold indilcrimiriatcly in the 
Bodicsthey invade or touch, yet iE 
the refrigeration of a Body bc but the 
lcKening of the wonted or former 
agitation of its parts ( from what 
caufe toevet that remifiick procecds ) 
it kerns not impofible, but that bc- 
iidcs thole Bodies or Corpuiclcs, 
that may be look’d upon as thc Ca- 
tholick Efficicnts of Cold, there 
may be particular Agents, which in 
reference to this or that particular 
Body may bc call’d frigorifick, 
though they would riot io much re- 
frigcratc another Body, which pcr- 
haps would be morc eafily affctkd, 
then thc former, by othcr Cfhcicncs of 
Cold. For wc may obkrvc, that 
Quickfilvcr may be congcal’d by the 
Steams ot Lead, which Iiavc not been 
takcii notice of to have any Luch EffeCt 
upon any othcr fluid Body, and yet 
Qykkfilver is not to be depriv’d of 
its fluidity by iuch a dcgrce of Cold, 
as would frccz not only watcr bug 
wine, And by what w c  have for- 

mcrlg 
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tncrqy related upon the credit of thii  
gtcat Traucllcr, the Jcfuit Mmrini- 
ub, it  kerns, that watct it felf may in 
fame Regions be io diipos'd by the 
conttitution ofthe Soy!, that 'tis f u f w  
ceptiblc of firangc imprcfions of 
Cold i n  proportion to the E€%&, 
which that degree of Cold produces 
there in humanc Bodies. &fides, 
Opium alfo, of which three of four 
grains have too oft deitroycd the heat 
of the Whole ma& of Blood in a mans 
Body, thou h that be a vcty hot, 

not fcnfibly refrigerate water, as far 
as I could obfcrvc with a good ical'd 
Weather-glafs, which I put fome- 
times in il ghfs of ordinary waterp 
and ibmetirncs into a glds of water 
ofthe Came Temper, and (as we 
guefs'ci of the fame Qantity, 
wherein Oph~m, enough to kill vefy 
many men,was put in thin flices, and 
fuffered to diflolve ; wiiich fecms to 
argue, that as differing Liquon have 
each their pcculiar Texture, Co thctc 
may be certain Bodies, wbofe 
nute particles by their pcculiar leize, 
lhape and motion, may be qualified' 

fubtile, and 1 pirituous Liquor, doe8 

E3 rf? 
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to hinder, or at lralt l d e n  the agita- 
tion of the particles of the appropria- 
ted Liquor, into whoic pores thcy 
infinuatc thcmlclves j And thcrc by, 
according to the lately mention’d 
fuppofitiou, tiicy may refrigerate 
that particular Liquor without ha- 
ving the like Effc& on othcr Liquors, 
wholc Tcxturcs arc diffcting. And 
I might counteiiancc this by adding, 
chat as fiery a d  agitated a fpirit as 
that of wine, when well deflcem’d, 
is jutkly thought to be; yctI  know 
more liquors then one, that being 
mingled with it, will iri a tricc de. 
prive it of its Fluidity ; and the like 
change I havc iomctimes made in 
bmc other liquors alio. But I muit 
not infiit 011 i‘uch matters, having 
mention’d them but only to awaken 
mens curiofity and circumfpcliion, 
and not to build much upon thcm, 
which will be cafily credited, if it be 
remctnbred, that a little above 1 my 
felf iufficicntly intimated, that this 
ConjeAurc fupeofes iomcthing about 
the Theory of Cold, which is not yet 
fufficiently clcar’d. Only, becaufe 
&e former Experiments lhow, That 

the 



the various Agitation of the minute 
parts of a Liquor, whereon its Flui-‘ 
dity dcpcnds,may be hiridred or (UP-, 
preflcd by the intcrvention of a d v m  
titious Corputclcs : BUK do not c l~ar lg  
how, That the h p o r  by being de- 
priv’d of that Kind of Agitation does 
aeually acquire a Coldricfs i I might. 
lubjoyn rhus much, that by the Ad- 
dition of a ccrtaiii fubItance(whichfor 
jurt rcalons I mutt torbcar to de- 
f c r b  ) that would i c m x  Lenlibly res 
frigcrarc common Watcr  1 can 
make a certain (and  for ou ht I 

wont to the touch to be much of the 
Temper of Water, to conceive a 
confiderable a degree of ColdneCs : 
This, I hy, (as firaiige as it  may 
iccm I might here Fubjoyn .to coun- 
tenance the COnk(%ues, I have bees 
delivering, and afford fome new 
Corrolarics ; but for the ReaCon 
newly intimated I, forbear, and the 
rather becaule 1 think it high time 
to return thither, whence the Confi- 
derations, I have offer’d about 
Weather-glaiTes, haw made me dit 
trefs, 

know, one only) Liqucr, t a at is 

E 3  I 



Iwas going then to take noticc, 
pllpon the Occafion offcr’d by what 
i relatcd of the Infiuencc of thc Ar- 
mo$haercs gravity upon common 
Weathcr-glailies, of thc diff crcnce 
t;etweetn t h n  and thole that are Mcr- 
metically ical’d. And indeed, tbcfe 
ate in lomc things fo much more con- 
vcnicnt ttxn thc othcrs, that ( if I be 
not miltakcn ) it has already prov’d 
fomcwhat Cerviccable to the loquifi- 
tive, that I have dircacd the making 
of the f ir f t  of thcm, that have becn 
blown in EtLgIand At the Beginning 
indecd I had difficulty to bring mm 
to believe, tkcrc would be a rarcfa- 
6ion and condenfatioil o f a  li uor 
Hernctically feal’d up, b e a u  P e of 
the Sclwol DoOrinc touching the 
impofibility of a w c y n m ,  and cfpe- 
cially, bccaufe I had never iocn any 
Expcrimeiit of this kind, 110s met 
with ally that had, but aftcr Come 
T~ials, which niy Conjc&ures Icd 
mc to makc fucccslully enou&h, that 
it1 Hcrmrtically fcal’d Glafles, both 
Air and Water might be altcmarely 
rarifi 1.i arid conda~s’d ; I found my 
&?E! much facilitated . .  by the . .. fight of 

s 
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a b a l l  Teal’d Weathenglais, newly 
brought by an Ingenious Traveller 
from Florence, where it kerns fame 
of the Eminent Yirtuolj, that eno- 
bled that fair City, had got the Ltart 
of us in reducing lcal’d GlaKes iuto 
convenient fiapc for Thermokopes. 
But h c e  that, the Itivcntion has in 
Eziglrrrpd by a dexterous hand, that 
ufes to makc them for me, k e n  im- 
prov’d, and the GlaRes we now ul‘e 
are more conveniently ihap’d, and 
mok Exaft then thc Pattern, I cau- 
fed the firlt to be made b Bur the 

uk, is i work of more niccnefs and 
difficulty, then they that have not t r i p  
ed will be apt to imagine, and them 
fore may e l k w k c  defetve either 
from our Pen, or his, that is moa 
vers’d in making them, a more par-4 
ticular account of the way of Per- 
forming it : The advantages of thcfe 
Weather- l a t h  being at no hand inr 

preirurc of thc Atmofphaere ( which, 
as we have noted, may work very 
much u on others, ) thcir being 

chis 

filling of thcfc long ones t r; at we now 

conlderab K e. For, the weight os 

kd’d de P ends them from : And by 
E4 
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this Advantage they may be us'din 
the higliefk and in the dccpcfi places, 
with as much certainty as any where 
elk, Ncxt,  whcreas in other Thcr- 
momctcrs thc Liquor is vcty tubjee 
to be fpilt, in caie they be rcmove'd 
horn place to place, and which 1s 
work, though thcy bc not reniov'd, 
Is iubjcQ to bc prcy'd u on and wafi- 
cd by the Air, wlicrc y informati- 
ons of fuch Wcatherrglaffis are ren- 
4rec.i in Tra@ of timc lomewhat un- 
certain ; In  fcal'd Weather-glages, 
a~icrc is no daq.y:"', thst Liquor 
fhould citlicr f ill or evaporate. 
 rid upon tile Y ame Account, thfe  
Iiave this Advantage, that you may 
lafcly let thcm down into die Sea, 
arid imrncrfc thcm in any Liquor, 
YOU pleale, without excepting the 
pioit cotrofive to examine their c oldncrs : pot to mention, that in- 
+cad ofthc cogrfer Li uors ured in 
qommon Weatherjgla 1 es , which 
p c  lomc of them not unapt to frccz, 
3nd others unapt enough to c~rnplly 
with the flightcr alterations of tbi; 
Air, and infiead of the co1oux)efi 
&~pQr,wb$&er water gr no ( T knoy 

mot3 



pol ) q$d in the Flortntine Weather- 
glals I law, We implor highly re€& 
ti’d lpirit of Wine, whoie being 
brought to a lovely red with COS 
chinclc, opcn’d by the mofi fubtile 
volatile i p r i c  ot Urinc, by which 
mcans the included Liquor is not on- 
ly  very codpicuous and iecur’d from 
freezing, but lo iutccptible of even 
the flighter irnpreibns ot external 
Bodies ( which would work but faint- 
l y  on water ) that ’tis ylcalanr to iee, 
how many Inches a mild degrcc oE 
boat will make the TinCturc ai‘cend iq 
the vcry flendcr Cyliqdrical item of 
OW of thcfe u k h l  Inltruments ; of 
which we have fpokcn the more par- 
ticularly in this place, bccaufe we 
hal l  have frequent occafions to men# 
tion them in the f O ~ ~ Q u v h ~  Payers ; 
and no body as yet, that wc know, 
has written any Accouur of them. 

But though thefe Weathct-glaffes 
bemuchmore to be relied on, then 
thok that are commonly in Uk, yet 
we would have a Philocapher look’ 
upobboth thefe and our Senrories, 
but as lnfitumcnts to be imployed by 
p’~ Reafon, yvhp he makes .. i!s W- 

mates 



mates of the Coldnefi of Bodies: 
And though perhaps it will iignifie 
nothing in the' Event, yet I fee not, 
why it fhould misbccome 8 Natural 
l i b  Diligence and circumfpe6tion to 
try, whether ev'n iuch weather-ghG 
fees ought to be fo far allow'd of, as 
to hinder men from looking after any 
other kind of ways of efiitnating 
Cold. 

For, thou h the Pealing of theft 

Liquor from the preffure of the Air, 
end keep it from evaporatin 
will not follow from hence, t at they 
tnuitbc errmpr from all the other 
imperfcaions, which we formerly 
meation'd to be imputable to Wea- 
ther- glaffes, 
; I know not whether you will allow 
dne to add on this occafion, that the 
tinded fpirit of Wine ( and tkl ike 
may (for aught we know ) be raid of 
4~ f i h  Liquor) bein 8 particular 

.ihixture, in caic it be a1 P on'd pofiible, 
ahat the i&ile itearn of fuch Bodies 
('In we fbrmetly noted to bc'kigori- 
ikk  in re+.& to fane Liquors ) mag 
infinuatc thtmfeives thrmgh the 

p0M 

Weathersgla fi- es protee the included 
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PornofGlafs as 'tis granted, that 
theEfjZW&mS of the Loaditone do 
readily pcr-mcat It: in this Cofc, I 
fay, though I willin& allow it not 
tobc likcfy, yet it is not abfolutcly 
zrnpofsible, that fome Steams, that 
wauder through thc Air, may 
more or lefs Cold, or may mow pro- 
mote or hinder an agitation among 
the minute parts in refcrence to It, 
then in reference KO other Liquors : 
as we formerly noted, that a rain'oi 
f WO of Q y i m  will cxcecdin y allay 
the warmth and motiowf E d e whok, 
rnah of Blood in a" mkns Body3 
though ten times that 5@udnkity will 
nor ienfibly refrigerate the tcnrh pa"rr 
of fo much water. And that rhh 
may a pear the kfs  earitrtsvagant,. I 

odd Pkranornefim, t h q  m it . W O ~  
by Come Fate has occut'dm me, ciri~d 
f began thc Difcoutfe 1 am now ttp 

tiii It, I had occafmmHxPmitlebf 

ha* been !peaking of) the TemFt 
Of a CWIh firange kind of migrutt; 
that towords - 1 the: - _  c~olc .. of . t b  . . -  wit- 

fife, 

hall t: ere add h n o  mention of otl 

iuc a a Seol'd Weathm-glafs (a 1 

om; for wbikit I was ycflctdhy wri- 
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tife, I fhall have Occafion to take 
fpecial Notice of: arid though to the 
touch it appear'd but Lukewarm, 
yet having put into it the Ball, and 
part ofthe ltcm of the fcal'd Wea- 
thercglais, I found the Included Li- 
quor tlowly enough impcll'd up fo 
high, that at length, to my wonder, 
ir d e  eight or nine Inches in a Stem, 
whichwas not much above a foot 
long ; but that which 1 relate, as the 
furprizing Circumfiance, is, that 
when I had taken out the Thcrmo- 
kope, and rcmov'd it  again into a 
deep Glafs full of Cold water, 
wherrcc I had jufi before takcn it out, 
to put it into the Anomalous mix9 
twe, I had a mind to examine ; the 
TinAute in the Weathcr-glals did 
not ( as it wimwont, and as anyone 
would haveexpcAed ) begin to fub- 
fide again towards its former fiation, 
but continued within about! half an 
Inch or lek af the very Top of the tnd 
Rtument; hugti neither j by own 
bu@ Eyes nor.thofe of 8 perion ve- 
t~ wdi Vets'd 'ia making and aling 
,.ThVtn~fcog\er, could perceive, that 
&e eqpan ed Tinaurc was any 

where 



where ditcrsntinued by any Air OT 
Bubbles, which at f ir& We hipe&ed 
might poffibly (though it were very 
unlikely ) have been generated by thc 
Tepor of the mixture, But that which 
continued our wonder, if not inctca- 
fcd it, was, that during four or five 
hours, that thc Infirument continued 
in the Cold water, arid during Lome 
liours alb, that it was expos’d to the 
Air, the Tinaurc did not hbfide 
above halt an Inch; and whkh is yet 
more Itrange, htlviug left the Glafs 
all night, in the window of a Room, 
wlwe  there was no Chimney, 
found in the morning, that its de- 
fcent was fcarcc fenfibly greater, for 
it continued about eight Inches high- 
er, then themark it flood at, when 
1 fislt put it into the Lukewarm mix- 
cure, andhowlon itwill yet retain 

Icantell. But by this and what 1 
may have OccafiQn hrrcaftcr to relate 
concerning this mixture, ir may ap- 
pear Comewhat the snore reafonable 
(0 fdppc&, that evenieal’d Wcadiero 

l a i h  furniked with high re&ifi‘d 
$irit - of . w -..- inc> may . in tome _- .  (though 

very 

this lttange expan P ion, is more then 



very rare 1 con junCtures of Circutri- 
fiances, and from Come 
Agents, either by their in mating 
themielves through the Pores of thc 
Clafs, or on fome other Account, 
reccivc irnprcSons, that, as far a i  
can canly be difcern’d, are not pure- 
ly thegcnuine and wonted Opcrati- 
ons of Heat and Cold. 

The Chymifi Orthelinf tells US, that 
Chynrr. the Liquor diitill’d from the Oar of 
wjnm.6. M/rgnefirr or Bqmute ( which kerns to 

be thehmeMinera1,that we inEn Iiih 
call Tinsglals ) will fwell in the 8 laL  
’tis kcptjn, not only manifeftly, but 
very confidcrably at the full Moon ; 
and shtinkat the new Moon ; and if 
allmy eddeavours to procure that 
Oar had not prov’d fruitkc, t 
ihould be able by my own Expeti- 
ence to difprove or confirm fo admL 
rable a Pbanomcnoa ; but bcinf: as yet 
unfurnifh’d to make the Trial my 
felf, lefi it might appear a Vanity, 
To much 8s to mention ( without res 
jeAin i t>  a thing fo very unlikely : 

Thing for the main, which was de- 
livered -. by %c Chyrniit; irnploy’d 

peculigr 

I fhal K add, that fiace I find the 

OS 



as an Ar ument bya 
famous J athematic& 
an (the Jeiuitc c&- 
 US ) whole ex reiTions 

fdf had oblerv’d, that 
even in fiopt GlaKes, 
the foremention’d Mi9 
neral lpirit incrcakd 
vetv fenilblv in Bulk 

are fuch, as i P he him- 
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fenfiily lo wurk, as I had not obfct. 
ved it to do upon other Liquors, 
wherein the fpirit of Wine abounded. 
And perhaps upon long and diligent 
obkrvation, one might find a Ddpa- 
tity betwixt Weather-glaifes kept in 
the Came place, but furnithed with 
differing Liquors, a Dif arity , I fay, 

any thing as to the peculiar Nature 
of the Refpclkive Liquors, which, 
though of divers kinds, may ( to add 
that cowards the facilitation of Tri- 
als be niadeof a very conipicuous 
colour, by the felbfame Metal, Cops 
pcr, which not only gives the Known 
colour in Aqua fortis, but affords a 
fair folutioii in Aqua Regis, and it 
makes a Liquor of a molt deep and 
lovely blew in fpirit of Urine, or C& 
sal At-morPiaclj, and the like; nay, 
I have found, that in good C hymical 
Oyl of Turpenthe ( for expret‘d oyls 
are too eafily congeal’d ) the bare fi- 
lings of it will yield a iufficient Tin- 
&urc. But becaufc it is yet but o 
bare furpicion, that Seol’d Weathetr 
glaffcs made of digcring Liquors, 
but in other points alike may be 

that could not be fo wc P 1 afctib’d tu 

othcry 
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othctwifc then uniformly aft &ed by 
the Temperature of the Extcmd 
Air 5 I (hall now add an obiervation 
already madc, to how, that even 
the Seal’d Weather -glafks furnifh’d 
with Ipirit of Wine are not io per- 
fc&ly fccludcd from all commerce 
with external Ihdics, and liablenefs 
to tiicir operations, but th8C they 
may be wrought upon othcrwik 
then we think. For I have more 
then once obferv’d, that evcttio kal’d 
Thermofcopcs ( madc purpofely at 
home for mc, and with great care by 
the cxpcrtefi maker of ?’hen ) after 
a good while, a i d  when no hch 
matter was cxpe&cd, there l ~avc  
Ctuerg’d Bubbles, which, whether 
they procccded from lomc undifccrns 
able Partjclcs ob Air, liarbour’d in 
the: Pares of the Water, which in 
proccfs of time, by h e i t  Union came 
to make 9 conipicuous Bubblcs, or 
from Come dilpos’d particles of the 
fpirit of Wine it kif by  five ai- 
retations brougbt to a itate of Elaiti- 
city, fnow cxainiric not; but only 
affirm, that iornctimcs I have had of 
thdc Bubbles great enough to posh 

F the 
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d i e  fpace of many Inches in  the fiank 
ot a long ieal’d b\’cather-glais, aid  
I have been troubled with them in 
morc Wcathcr glaifes then one or 
awo : which I thcrefore takc Notice 
d,not only, bccaufc it fer vcs to prove 
what I was laying,, but k c a u k  it  is 
very f i r ,  an Advcrtilerncnt fhould be 
given of it to prcvcnt mifiakcs. For 
when t h c k  Bubbles are h a l l ,  and 
are gcneratcd or happen to itay at or 
about the Placc, where the Sphrri- 
ral and Cylindrical parts of the GIab 
meet, they may cafily ( as I have o b  
fcrv’d )lurk uiihccded, and reaching 
from fide to fide, fo dividc the ipirif 
of Wine in  the Ball from That in tlic 
Stem, that the lattcr hal l  not be able 
rarife and fall according to the than. 
gcs ofthe wcathcr ; the Bubble not’ 
witManding its aerial nature, bein 
morc iiidi$m’d to bc mov’d up an 
down it1 the flctidcr Stern of a f ia l l  
Wcather-@ah, then the ipirit of 
W i n c i t  Idf, as wc have ellewhcfc 
fiown, that wheii Air is not fotc’dr 
a Bubble of it  will not in fevcral cafe5 
io readily pafs through a very n a r d  
parage, as would that groner Buidr 
,Water. Bfl 

! 





Fluidity, yet not here to repcat, 
what we iormcrly deliver’d ot the 
cafic congealablencts of Oyl of Ani- 
€e&, we havc (as wc ckwlicrc note 
to another purpofc) diftill’d a Tub- 
itancc from Bcmoiii, which bccomes 
oca fluid, a conGttcnt Body, and 
may bc rcduc’d to the fiatc of tfuidity 
again by w r y  much lcffcr alterations 
of the Ambient Air, as to Heat and 
Cold, thcn would havc produc’d Ice 
or Thaw’d it.  I could alfo hcrc take 
notice of, what I have fometimcs ob- 
Ccrv’d in  Amber-grrrfc, diirolv’d in 
high rcaifi’d fpitit of Wine, or in 
orhcr Sulphurous or Rcfinous con- 
cretions diffolv’d in the fame Liquor 3 
for now and thcn, though it fecm’d a 
mercLiquor in warm Wcathcr, it 
would in Cold weather lct go part 
ofwhat ir fwal1ow.d up, and after5 
wards rcdiffolve it upon the return of 
warmwcathct; iome of thcfc con- 
cretions, as1 have iccn in Excellent 
Ambcr-grcefe, hooting into fine fi- 
gut’d maffes, others king more 
rudely congcal’d. And I mi ht alio 
add, what I! haw oblcrv’d in 8 hymi- 

Liquors, (not unskiJf’ulIy pre  
par’d 





differing Searons of the Year, but 
even at icveral timcs of the lame day 
I h a w  oftcri oblcrvcd the Coldneis 
of clie Air co be ( regularly cnough ) 
lomuch grcarcr at  cme time of tlic 
Jay thrrr at another, that a Glak 
bubble Iic rniccically kal’d and pois’d 
fa as to be cxably ot’thc tarnc wcight 
with its equal Bulk ok Watcr, as that 
Liquor was conititutcd at one time 
of thc Day, would about Noon, 
when the warmth, chat ttic Surzitzicrs 
Sunproduc’d in the Air, had iomc- 
what rarih’d tlic water, and thcrcby 
niadc it bulk for bulk iomcJwl)at 
lightcr thcn beforc, thc Bubble 
would fink to the Bottom of thc wa- . 
ier, which (for the bettcr marking 
the Expcrimcat ) I kept in a Glalsc 
Tubc ; but whcn at night the cool* 
d s  of the Air had rclondcns’d the 
water, and thcrcby made it  heavier, 
it began by littlc and little to buoy up 
rhc Bubble, which ulually by morn- 
ing rcgain’d the Top of the Water ; 
arid at othcr timis of the day it not 
w n h p c n r l y  happm’d, that the 

.Bubble continued lwimming up and 
dowabetvyi~t the Top end the Bot# 

hOffl, 
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tphrre, as well as by Wcat and Cold, 
may ( upon that, and pcrhaps lorne 
other accounts ) eafily mii-inform us 
in leveral cafes, unlcis in Iwh Cafes 
we oblcrve by othcr Initrumcrits the 
preknt weight of thc Atmofphatre. 

3. That the Seaeal'd we~tbrr-gL,$s 
Jcs, wc have bccri mentioning, arc 
fo far prcfcrrabie to the CmrnoJw 
ones, as ( clpecially they not b e i q  
obnoxious to the various prcfiurc of 
the cxternal Air) that thcrc kerns no 
need in moil caies to decline their s o  
ports, or pofipofe Them to thoie of 
any other Initrutncnts: But yet in 
loan nice a l e s  it may be prudent 
I( where it m;ry conveniently be done) 
to make uic allo of other ways of ex- 
unitling the Coldncls of Bodies, that 
the concurrence vattance to bc 
mct wich in inch ways of Examinati- 
on, may either confirmthe Tefiimo- 
py of the Weather-glafs, or excite 
pr afiR us toa further and ioucrer in- 
quiry, 

4. That z would not have &fen too 
salily dckrr'd from dtviimg wag- 
3 g  vorious Experiments ( if oek-  

not unlikely or ixratioasl) am; 
fk 



( 9 3 1  
the eitimating of Cold, by their ap- 
pearing diiagrccable t~ the i~ul@r 
Notions about -that Quality. For 
I doubt, our Theory ok Cold is not 
only. very irnperfch, ,but, in great 
partilIgroundcd. And 1 Ihould nc- 
ver have vciitur’d at trying to make 
lcal’d Wcathcr-glafks, if I could 
have been witfihcld eithct by the 
grand Peripatetic4 Opinion, that 
( t o  hun a void‘) water muft re- 
main hipended in ‘Glaffcs, where if 
it fall,. tbe: Aircannw iucced it ; or 
the general opirsiop p ’ n  af.Phibfe 
phers as well ncw as old%* ThahAir 
mufi be far eafier t h e n a y  vifible Li, 
quor condcns’d by Cold. 



The I I 1. Dikou& 9 

Containing 

The I I. Paradox, 
Yix. 

Twcbing tbe C a J i  of the Con- 
dmfation of Air, andA'eHt 
of Water by Cold i# Common 
Weat her -g lafi J. 

Hough I thought here to end T the l'rdiminary Difcouric, as 
doubting it may bc chought prolix 
enough already, yet for confirmation 
of what I was larcly noting, about 
the incompletencis of the Theory of 
Cold ( and bccaufc the cvincement 
thereof may givc rife to many Trials 
that n a y  inrich the Hifiory of Cold ) 
I will here fubjoyn a Dilcourfe for- 
merly written on another OccaGon, 
For though upon that Account I am 

fain 
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fain to leave out the beginning of It, 
qs IIOL iutcd to tlic prdciit Occafion, 

. yet ttlc main ~ o d y  of die Dilcourle 
may be f I think nut improperly ,) an- 
ncx'd io w i m  has bctn already laid 
about Weather-glafies, lincc it cxa- 
rnincs the cauIes of thc principal ~ h -  
Noinenon of them, and will perhaps 
liclp to difcover the incomplctcnds of 
mcps Notions about cold, by h o w -  
ing that the true caufc, CV'II of the 

obvious Pksnomrwon of Com- 
M O ~  Weather-glafics ( though al- 
moll cvery man thinks hc under, 
fiands It ) has not yet bccn fufficient- 
ly inquir'd in to. 

Tix dilcourk then ( that firR part 
of It as forrcign to our prcknt pur- 
pofe ) bciiig Omitted, is as follows, 

--To prolecute Our DiGpifition fa- 
tisfa&orily, ir will conccrn us to 
cwifidcr, up011 what Accouot the was 
cqt riles in Cold Weather and falls 

Hot, in common Weathenglaffes, 
whole ConLtru&iDn k i n  io wcll 
known, that wcnced not f! pcnd time 
to fa it down, we may forthwith 
proceed to take noticc, That con- 
cerning the X C ~ O I I ,  . I  why in there 

' Weather- 
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\Vcathcr-glaffes the water, or other 
Liquor in the hank or pipe, alcends 
with Cold, and defccnds with Heat : 1 

thcrc arc chrcc opinions, that will 
dclervc our Con fideracion. 

The firft is the cornman opinion of 
the Schools and Pcriyatcticks, and 
indeed of chc gcnerality of learncd 
Men of differing ScCts, who teach, 
chat the Cold of the External Air, 
mimadling the Air included in the 
VVeathcrPglaCs, and thercby rcducing 
it into a narrower Room thcn for- 
merly it poffefi, the water muit ne- 
ceRarily afccnd to fill the placcde- 
fetted by the retircd Air, lclt that 
Cpacc kould bccomc a cacuunz, which 
Nature abhors, 

But againit this .ExgIication we 
have fcveral things toobjeB. 

For fir& I am not fatisfi'd, that 
any of tlic Schoolmen or Prripate 
ticks (a t  leait. of thdc I have met 
with) haw folidlp evinc'd that Na- 
ture cannot be brought to admica 
~ldcum, Nor do I much cxfpe& to 
fee that affertian well provd, by 
thek, orb any other, that forbem 
40 make u of the ArgumcM ofthe 

Carte fians 
f! 
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Cattefians drawn from the Natura of 
a Body, whofc wry  cEence they 
place in its having cxtenfion : which 
1 Say, becaute about this Argument 
I ncithcr have yct publiihed, nor do 
now intend to deliver my thoughts. 

Next, ir kerns a way ot E‘hplica- 
ring, that little bccomcs a Natural& 
to attribute to thc fenklels and iiiani- 
mateBody of water an Aim atthc 
good ofthc Univcrfc, itrong enough 
tomakc it act, as if it were a tree 
Agent contrary to the tendency of its 
own private Nature to prevent e Z+ 
t#m, that, as is prehm’d, would 
be hurtful to thdlniwrlr. 

But thefe Arguments we havc elfe- 
where urgd, and therefore necd not 
infifi longer on them here, 

Thirdly, if you take a Bolthead, 
with a Iatgc Ball and long ficm 3 and 
do, with that and Quickfilver make 
the Torridian Experiment, thcre 
will be an Inkufnent repar’d like a 
Common Weather-g P als, Cave that 
the !%em is longer, and that the Li- 
quor is Mercury i n k a d  of Water, 
andyet in this cate we tee not, tb t  
the Mmwy, which remains pendu- 

lous 
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lous in the pipe at the height of about 
30-  Inchcs, offcrs to afcrnd into the 
cavityof the Bolthead, to fill up thc 
iyacc, whciicc the Air was cxprll’d 
by the Alcrcury, and which the 
Quickfilvcr allo by its iubtiding de- 
icrtcd. And the outward appltrati- 
on of Cold Bodies to the tortakcd 
part of the head will not perhaps Oc- 
cafion the riGng of the Quickfilvcr a 
5 ofan Inch, if halfio much, though 
the like degree of Cold would make 
the water atcend in a Vulgar Thcr- 
rnomcter, though fliorter, to the 
height of fcveral Inches. But this 
Argument I alIo on anothcr Occafion 
further dilplay and vindicate, 

Whcreforc I h a l l  add one more, 
rakcn from the Confideration of 
rhefe feal’d Wcathcrtglaff cs, that 
are dclcrib’d in this prelcne Hifiory 
ofcold. For, in theie the Air does 
not Rnrink, but rather kcms to be 
expanded, when the weather grows 
Coldcr. ft i t  be raid, that water be- 
ing conrra&d by the Cold, the Air 
follows it to prevent a Vacuum : fan- 
h e r ,  that thofe,‘that fay this, lhould 
explain, whyr whereas in  Common 

W cat here 
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Weather-glauks the water afcends 
tojollow the Air, in thek the Air 
mufi dcu‘cnd to follow the water : 
And WCJJ, fillcc to avoid a ~pcuunr 
the OIIC 111 common W eathcr-glaifcr, 
and thc other in Ceal’d ones rc f ib  cons 
tra@iori, Nature does not rather 
ni&e thc Air in Common Thermos 
meters, retain the extctifion, they 
conceive due to its naturc, thcn put 
her iclf to the doublc Labour ,of luf- 
feting thc Air to be prcteriiaturally 
condens’d, and compelling the wa- 
ter to aCccnd contrary to its nature. 
But thek Arguments I will not urge 
io much, as this c h r ,  that in our 
prefent cafe, the above propos’d An- 
fwcr will by 110 means i’alvc thc diffig 
culty. For if the water be really 
condens’d into and the Air ex# 
panded into more fpace then they res 
fpe&tively poflcfi before I fee nor, 
how a Y m m  or a work Inconveni- 
ence will be avoided 5 for I demand, 
iince Glds is granted to be impchi- 
ous to Air and water ( as indecd elfe 
Nature would not necd to make we- 
ter afcend contrary to its own tenden- 
cy in a Common Weather-ghfs) 

what 



what bccomes of the Body, that was 
harbour'd in the fpace dcferted by tllc 
water upon its Condenfation ? 
Which Queifion, thok that do not 
fay, any thing efcapcd away through 
the Glafs, or that any thing was an- 
nihilated, will not eailly anfwcr. 
Butthisis not all, for 1 further de- 
mand, when the Air expands it felf' 
to follow thc water, how by that ex- 
panGon of thc Air, a Vacuum both 
coaewaturn (as the old Epicureans 
ipoke ) and interfper[um, is avoided, 
For the aerial Corpufclcs cannot ad- 
vancc isto this fpace defcrted by the 
water, without lcoving either in 
whole or in part the [paces they fiil'd 
before, io that by this rcmove an ae- 
rial Corpurde only c b a n p  place, but 
does not adcquately fill any more place 
thcn it did betofe. But if it bc faid, 
that the Lamc Air without any Cub- 
itantial Accefiion, may adcquattly 
fillmore [pace at one time then at 
another : If this, I fay, be prctend- 
ed, 2 hal l  not urge that it appears 
me, why it were not more cafie for 
Nacare in common Weather-glaKes, 
IB WCU as in feal'd ones, to rarifie the 

Air, 
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For the fame caufe it is, that tlic fu- 
pcrficics of tho watcr is prtfs’d .at F, 
and Iirtvine, 110 placc, to which i t  may 
rctirc froin chis prcflurc, buiidcs the 
Cavity of the Cyliiidcr bctwcen 11 
and E, it is tlicrcforo ncc.cliarily for4 

ccd rhidcr by thc Cold, arid conlc- 
quciitly it aiccndcth morc or  leis ac, 
cordiiig as thc Cold is morc or I d s  
incrcas’il. And agaiii, as thc Heat 
is more iritcrilc, or tlic Cold morc ret 
mils, thc famc water will bu drprcfs’d 
more or lcls by its OWII gravity, that 
is to jay, by tlic cauic of gravity 
abovc cxp1iLatc.d. 

But howcvcr tlic Author of this 
+Explication, to prcparc us to rcccivc 
it, tcll u\, that liowcvcr thc above 
niw t ioti’d Plisr/omewon be corcinlj 
k n o m  t o  IC true by exyeripr,!te, t i le caup 
nrz r r thhfs  bas riot ycr beta dqcouey’d; 
yct 1 coirtcif, I think, chis iicwly rccb 
rr.d n f k r t i o n  J I l l ~ h t  as well havc bccfl 
plac’d attei 11Is explication, as juIt be* 
torc it. 

I;( firit, whcrcas he tomits us to 
thc i ixt l i  arid icvenrli Articles of thc 
27. L;tia\)tcr ( for the rcfcrcncc is 
milprintcd 1 as containing the 

grounds 





the Wcather-glals, elpccially fitice 
’cis manifefi, that the Water will rife 
withcold in a Wcathcr-glais kept 
in a fiill place, and frcc from any 
icnfiblc wind. Bcfidcs that, it Chould 
be prov’d, and not barc!y afirm’d, 
that an inlcntiblc Motion dclcrvcs the 
name oi wind, and that iuch a otic 
is thc cauk ot thc rcfrigcration of 
water, and it  ihould bc alto ficwn, 
how this witid comes to bc abk to 
raife thc water, and that to thc height 
of many Inchcs niorc in one part of 
thc fupcrficics then ill aiiotlicr, Be- 
fides all this, I fay, wc find by Ex- 
pcticncc, that Watcr powrcd intoa 
Bolthead, till it have fill’d the Ball, 
and rcach’d a good way into thc 
Stcm, willupon a powcrful rcfrigc- 
ration, fiiorr of frcczing (which is 
the care of water it\ Wcathcr-glares, 
when t k  Air grows colder ) nianig 
fcltly Ihrink irrco a narrowcr room, 
inltcad of being impcll’cl up higher 
in the Pipe. And if in an ordinary 
Weath&:glak, with a lory fiank, 
you apply a mixture of xcc 0; snow, 
and Salt to the Boltticad, the water 
will readily afccnd ia the hank to the 

height 
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height of divers Inches, which how it 
will be cxplain’d by Mr. Hob’s Hypo- 
tbefis,I do not well tcc. 

Thirdly, I wonder he f l i ~ l d  tell 
us, that thc rcafon why the prcfs’d 
water afccnds into thc ihank of the 
Wcatticr- glals, is, bccaute it hath 
130 othcr place into which it may re- 
tire from the prcfftirc of thc wind, 
fincc he, rejckting a Vacuum, and af- 
firming thc world to be cvery whcrc 
pertcblly full, ilioulcl wt, mcthinks, 
b c  fo f00n forgotten, that in the 
vcry Paragraph or Senion immcdi- 
atcly preceding this, hinitelf had told 
us, that hc C m f i i O f  tkzQqz‘fif, /JOW the 
f m a e  place can be always arid never. scll.11 of 
tbdrfs sontrrir) fo7nttlm-s agreiter, [ome- 30. Cl,ap. 
times a I+ Q ~ ~ n t i t ~  of matter ; that is 
toray, that it can he f u h  thanfit l l ,  So 
that I k c  not, wily the water fhould 
find mote room to entertain it, in the 
Cylindrical cavity ot the Weather- 
glafs already adcquatcly f i ~ d  with 
Air, then othcrwhcrc. And in the 
Ical’d Weather-glaKcs , we havc 
above been mentioning, and where$ 
i n  the water dekcnds with Cold, 
atwill be very hard for Mr, H06~ro 

G 3  make 

t be /anit* 



make out thc Ph,+xomenon according 
to his dokirinc. Ucfidcs that his Ex- 
plicacion gtvces 11s 110 accourit of thc 
C‘ondciiiatton of tlic Air by cold in  

whercin tiic waccr dckcnds with 
Cold arid rntus wicli &at. 

Fourtjily and laftiy , wlicrcas 
Mr. Hobs takcs notice of no other 
caulc ot the Jcprcifioii of water in 
Wcatticr-glaffl.~ by l J (  at, but its 
own gravity, hc iccmr t o  h a w  but 
iligliris conlidcr’ci thc. mattcr. For 
r l ~ o u ~ l i  111 fonx calcs tlrc grabicy of 
tile Gatcr may I i i f t i c c b  to dcprcts IC, 
yet in othcr cafes that gravity alone, 
will by 110 JllCaii5 k n c  drc turn, but 
WC‘ 1 1 ~ 1 l t  I M V C  tc*coutfc t o  thc cxpan- 
five Morioii or fpring of rhc Air in- 
~1iiclc.J ill thc Cavity of thc Glais. 
For if you placc a ‘rhcrmomcter 
with a largc Hall, whcrcin the water 
Sifccnds but a littlc way into t l ~  ihank, 
in a window cxpos’d t o  the warm 
Sun, you will uficn pcrccivc thc. fur- 
face of rhc wxcr in thc Pipe to bc a 
good dcal lower, then that of thc 
water on the outGde of thc Pipe, 
phich fiews, that this dcprcfion 

proceeds 

fuc11 Weatt1c.r-glnffcs , as t l lOtc,  





ledging that the Air has a weight 
. ( whiclr Mr. Hobs alio docs in cf& Q 

admit, though hc make not fogood 
uk 6f it as they ) do by that cxphcacc 
the atccnfion of watcr in nuather- 
gla&s, teaching that the Cold of the 
Ambient Air making the induded 
Air (Zitink into tar Ids room thcn it 
poirclt betorc, thc water in tbc iub- 
jaccnt Vtficl IS, by the wcight of the 
j~icumbcnt Air, which prcCfcs on it  
more forcibly io all the othcr parts ot 
its iurfacc, thci: it is prcts’d upon in 
that iucludcd in thc fiank, impeli’d 
up into that part of the Chank, which 
was iiewly dcierced by the ickcon- 
uaQiiig Air, 
Bur though this Account bc prefcqr 

ablc by far to thole which we mentig 
on’d before it, and though it be not 
cnly ingenious, but, as far as it  rcach- 
cs, LYUP, yct to mc I coiifefs it  fcctns 
notf~fl i~ienr,  and thcreforc I would 
fupply what is dcfcaive, by taking 
in  the p $ w e ,  (and iti fome cafes the 
jjrifig ) ofthe external Air, not only  
againlt the furfacc of water (for That 
phc newly mcntioo’d explication likc- 
wife does) bpt alfo agairi8 the internal 

Ob 
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tfibute to the condenfation of the 
Air incumbcnc on the water. For 
in Come circumfiances (one or two 
of which we hal l  produce by and 
by) it may To haypcn, that the rcfi 
ot chc Air, that bears upon the wa- 
ter t o  be rais’d, will not bc To much 
refrigcratcd, as the includcd Air, 
that is to be coiiden5’d, and coiife- 
quently the nthcr Air will have a 
ftrongcr Ipriiig, thcn this lait mcn- 
tiond Air will retain, and therefore 
the former will have a greater prci- 
lurc, thcii the latter will bc able to 
refill. 

W e  h a l l  not now c.xa*e, whe5 
tber the ipring of the Air depend up- 
on the fpringy itr~&turc. ot each aeri: 
a1 Corpuklc, as the ipririg of wool 
does upon the Texture of ttic particug 
lar hair5 it  confifts of, or upon thc 
agiracion of fome intcrtlucnt fubcile 
mattcr, that in ics paflagc through 
the aerial particles whirles each of 
them about, or upon both thele cautes 
together, or upon Pome other differ- 
ing from cither of them j but this 
kerns probable cnough, that as, 
when Air, being leal’d up in a Glafs, 

i s  
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to quit the room they poffert beforr, 
in cafe there be not contiguous to 
them any othcr Body, which by its 
prc.iT"re indcavours to tlirufk them 
inwards, arid fo make thcm dclcrr 
part of that ipace : which claufe L 
therctore add, bccaulc, that if the 
cafe propos'd do happcn, 'tis obvious 
to conceive, that thc wcakncd fpring 
of the Air cannot retain io much force 
to rcGIt an cxtcrnal prcfiurc, as i t  
would have, if the Cold had not dc- 
bilitatcd it, a i d  conicqucntly this 
cooled Air mult yield and fuffer it 
fell to bc condcns'd, if i t  come to bc 
cxpos'd to a prcffurc, to which i t  was 
but equal bcforc its boil1 wcakned, 
And iucli in common &atixr$glaf- 
ies is the prcffurc, that is confiatitly 
upon the furface of the water with- 
out tlic Pipe, upon thc account of the 
gravity of as much of thc Air or At- 
moiphzrc, as comcs to bear upon it. 

Having thus cxplain'd our conje-* 
&Ute, we will now procccd to the 
Experiments we made to counte- 
nance it, as we find them entrcd in 
OW looie notes. 

In oflc of which I find what fob 
lows. I .  We 
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We took a Viol capable of con- 

tainingfivc or Cix O ~ ~ I C C S  of water, 
and having fill’d it almo(k half full 
wit11 ttlat Liquor, weinvcrted into it 
aGlats-\Jipc ot about 10. Incks long, 
and mu& biggcr thcn a large Swans 
Quill, fcal’dac one end, and at the 
otticr fill’d top full with water, io 
tllat the open Orifice being immers’d 
undcr thc Vcffcll’d water (of the 
Viol) tlierc rcrnain’d no Air at t l e  
Top of the Pipe : Then, as much of 
thc Orifice of thc Viols ncck, as was 
not fill’d by the pipe, being carefully 
clos’d with (;Cmelit, that t i 0  Air 
could get in or out, thc Viol was 
plac’d 111 tilow and ialt, till the vel- 
k h ’ d  water bcgaii to frccz ac the Top 
aiidBOtt0~~ : And according to our 
cXpc&ation wc fimnd, that notwith- 
fiaiiding this great degree of infrige- 
mion  of the Air in the Viol, the war 
tcr i n c h  Pipe did 110t at all defcend, 
Sothat either the Air did not lhrink 
by fogreat a Cold, or thc water, 
whether to avoid a uacuum, or other- 
Wife, did not T cmovc out of thc Pipe 
to p O r &  the placc dcfertcd by the 
RftigCXakd Air, 

After- 



Aftcrwards wc cndcavoutcd to 
rcpeat thc Experimciit with thc famc 
Glafles, but having had occaiion to 
bc abient a little too long (though 
not very long) we found at our rcw 
turn the upper and fcal’d part of the 
pipe beaten out, which we fuppos’d 
to ilave bcen done by the intumci- 
ccriceofthe watcr in thc Viol upon 
its glaciation, 

Whereforc we fafined into the 
famc Viol anothcr Pipe fome Inchcs 
longer then the formcr, and drawn 
very flcndcr at the fcal’d end, that it 
might cafily be broken there, and 
having fct the viol to frccz as before, 
without finding tlic watcr to dcfcend 
in the Pipe, we did with a forceps 
break off thc flcndcr fcal’d cnd, that 
the outward Air might come to prcrs 
upon thc iulpended watcr, and,by it, 
uporl the cool’d Air in thc viol, 
whercupon, as we cxpcC;tcd, the 
watcr was fwiftly dqmls’d, by our 
cltimatc,cight or tcii Iiichcg, but not 
fo low by a pretty dcaJ, as thc furfacc 
of the water in the viol. 

After this, by rarifying tlic Air in 
tlic Viol, and by blowing into it 

through 





uppermofi level, whereby we pro. 
babIy concluded our Wcathcr-glals 
to be fianch, 

Thus much I find togctlier in oric 
place among my promifcuos colIc6ti~ 
ons: but after this coming to have 
the convcnicncy of Glaffcs lo ihap’d 
as to be eafily fcal’d, I judg’d it tit  to 
makc ufe of. fbme of them to keep 
evh thc molt fuIpicious from objca- 
ing, that I ihuuld alfo haw niadc 
lome Trials with Glaifcs, wl>ich be:, 
ing Hermetically Ical’d, would IC 
fure molt accuratcly to hinder all im- 
mediate Intcrcoude betwixt thc in- 
ternal andcxtcrnal Air. And I red 
member, that OIICC we took a Glafs, 
like thc Bolthcad of a common Wca- 
ther-glafs, lave that the {mall End 
was drawn very tlcnder, for thc 
more eaGc breaking of the Apex: 
And into this Glals a convenient 
Quantity of water was powr’d, and 
then the Glafs being feal’d up at the 
h a r p  end and inverted, the water 
fell down to that end, and poiIcfi its 
due f ace in the Pipe: Thcn the 

mixture of Chow and Llt appli’d, 
about 

fOun 8 end of the Glals, having 2 
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about it, though the internal air mufi 
needs have beer\ thereby much tvfri-  
gcratcd (as will be readily granted, 
and may bc gatlict’d from drvets of 
the Experiments mcntian’d in there 
papers ) yet we obl‘ctv’d not the war 
ter manifeitly to riic, And though 
an attentive Eye (hould in fuch a C r i g  

a1 dilcern iome fciiliblc intumeicence 
in the water; yet that may well 
enough ptoceed from Lome little ex+ 
panfion of thc Acrial particles, 
whichwe have elfcwhcre fiewn to 
beuhally latitant in Connion war 
ter, upori the dbinution 01 the preb 
furc of the Air above the water, tau* 
fed by weakning that air’s fpring by 
the  old. But when we had, to 
complete the Expcrimcnt, broken 
the Gender end of the Glafs undcf 
Water, the included air, becomiiig 
then contiguous to water,that had ob- 
tain’d immediate Intercmrfc with 
ahat water, whde fur face was every 
where prefi by a pillar of rhc kxrer4 
nal air that leaned Upon  it, the water 
was by the gsavicy of that outward 
air haRily impell’d into the Cavity 
of the Pipe ( the @ing of vhofe ait 

H was, 
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was, as wc laid, wcakncd by the 
Cold ) to the height, if I mifrcmcm- 
bcr not, of fevcral Inches. 

Aiiothcr fort ot.’ Trials I rcnicmber 
we made aftcr the following manncr. 
We took (;I& Bubbles ( blown with 
aLamp j lomc ofabout tlic bignefs 
of aNutmeg, and Ibme much grcat- 
cr; cach of thck Bubbles wc fur- 
nificd with a very ilender item ( of. 
mi no biggcr thcn a Ravens Q u i l l )  
which was dually divers, and iorne. 
times many lnchcs long, Into this 

8 item a drop or two of watcr being 
coiivcy’d, might cafily cnough, by 
rcafon ot the Ligtm~cfs of io littic Lid 

sl.r  t n ~  quor, togcthcr with thc flcndctdis 
r h f i  1 nnr erniny Wen- of thc Cavity ( which pcrmittcd nor 
I I W - ~ / ~ ~ ~  thc included air to pcrietratc thc wa. 
fi I n  !be tcr at the fidcs, but rathcr impel up 

the intire Body of it ) Be kept fitpen’ 
W o u r f ~ s .  Jcd, and Lo betray wry [mall & r ~ .  

ges, ( atidmuch imaller then tobe 
taken noticc of by cornmoll Wea,  
t l w  glaitks ) as to rarefadion and 
condenfationin the air it Ican’d u p ~ l k  
Now whcn in one of thefe Inltrtl* 
ments, if watching whcn thc pcndtl4 
lous water was bmcwhat near tW 

TOP 
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of Cold, nor thofc of the Hcat i n  thc 
Ambicnt Air would at all coiifidcra- 
bly dcprcls or raik thc pcndulous 
watcr, which if thc Glafs wcrenor 
fcal’J, would, as wc formcrly no- 
ted, (hcw it fclf wonJtrfully ftmfibll: 
of thc mutations of the Air 3s to thok 
two Qualities : But WL hmctimes 
purpolcly tri’d, that though upon the 
rcfrigcration of the formcrly rarified 
air in thc Glafs, thc pendulous watcr 
were ddccnding fafi c n o u ~ h  , yet if 
ev’n thcn we iiimbly Peal d up the 
opcn Orificc ofrhe itern ( which may 
cahly bc doiic in a trice ) the dcfccnr 
of the wawr would be prctcntly itopt, 
and it would fiay cithcr juit in, or 
very ticar the fame part of the hank,  
whcrcin it chanc’d to be, whcn by 
fcaling of the Glak it came to bc fcn. 
cc‘d from the prcifure of the &moa 
fplmrc, and in that pIacc it would 
continue till the ical’d cnd were bro. 
ken off. For thcn in catc theambi- 
cnt air were as cool as it was, when 
the Glafs was fcal’d, the water would 
for thercafon already given be fur0 
&et depreft, according as the weab 
ned fpring of the inward rarifi’d sir 

was 
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was more or lcfs remote from an 
equality to the PreAurc ot the arnbi- 
cnr air, 

Befidcs, for further Trial, we 
took a large Glals-egg wirh a long 
k n ,  which ftcrn w3s urpoteiy 10 

phon, in whole kortcr k g  t Pfs-Sy- e glafs 
bent, that it  rcprelenrc! a 

was drawn very fmall, that it  might 
be the more cafily firfi Pcal’d, and 
then broken, 

This done, wc got in a convcnicnt 
Quantity of water, which afccnded 
to a pretty height in both the IC s of 
the bcnt glafs, after which thc 
ter leg being nimbly fcal’d, attcr thc 
manner hereafter TO bc mcntion’d, 
there remained a pretty Quantity of 
air above the water in that fiortcr 
leg, which was pureokly Left there, 
that it might by its fpring impel up 
the water in the longer lcg upon the 

the Air included inSeefhefi- 
All this bcin&done,,,,, t l lr  

fo p~ac*d in a cOnr rt-p of thc 

gnre 4- 

thc oval part ot Sc btmcr. 

it was fupported by the frame, be2 
neath which the bcndcd hank of the 
Weather.glab did hang Po, that 8 

H3 mixture 
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mixture of Ice and Salt might bc COMI 
veniencly laid upon this framc to turc 
round and rcfrigcratc thc air i nch -  
dcd in thc Egg, without much cool- 
ing t t x  ai: io ttic Cylindrical part of 
thc Glais. Thc account that 1 find of 
this Trial ill  UJIO of m y  notcs, is 
this, 

In the grcatcr bcnt Egg, that was 
ical’d up with watcr, in both legs, 
t i p i 1  thc. appli~atioii of Icc and Salt 
to tlic Ellipiis at a coiivcniciit timc, 
thc watcr in thc longer Icg dccnded 
a little, but iiot by w r  guds abovc a 
barlcy Corns lcagth, if ncar fo much, 
and about four Inchcs of air ( as I rc- 
membcr j that were lcft in tlu: ihor- 
tcr leg, cxyandcd it fclf (to h k )  
as mu& ; bur, as foon as I broke off 
thc flcndcr wire, whcrcin the lhortcr 
lcg cndcd, thc cxternal air ruihing 
in, madc thc watcr rife about two 
inchcs and a quarter in thc longcr hg, 
and thw, there JlOt being watct 
ciiou h, brokc through it in many 
bubb P es, 

\, Thus far the nore, to which I Ala11 
only add, that in this cafe the a k a &  
on of tlic warcr in the longcr lcg can. 

not 
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That there is fornewhat or other 

in the Bufincfs of Weather-glafies, 
which ( I fear wc do not yet ioffici- 
ently underlfand, and which yet, I 
hope, that by othcr Trials and 
more heedful Obfervatioas we /ball 
dqcouer, 

Tha 

L 



The Paper that was prefix~ 
(by way of a fliort Prefato- 
ry AddreCs ) to the enhing 
Hittory of Cold, when beg 
ing to be brought in, and 
pref'nted t o  the Royal SO- 
dety, it Was put into the 
hands of (its mofi worthy 
Prefident ) the Lord Vif- 
count Br.wn\er, was as fol- 
loweth. 







THE 
EXPERIMENTAL HISTORY 

OF 

C O L D  
Begun. 

Title I. 
Exprrimcnts torccbing Bodies 

cdpable of Freezing others. 

0 goMcthodicalIy to work, 
we hould perhaps begin T with confidering, what I;& 

jcttsare capable, or not capable of 
harbouring the Quality we are to 
treat of; And to invite us to this, it 
feerns robable enough, that amon 

here below, there is fcarce any e%* 
a the Bo s ies, we are converiant wit 

’ cepe 
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ceptFire, that isnot, at fome time 
Or other, iutccptiblc of a&ud cold, 
( at halt as to fenre : )And ev’n con- 
cerning Firc it felf, till that difficulty 
be clearly dctermirl’d, which we have 
elfewhcrc itarted ; namely, whether 
Ficcbe nor,as Wind ( at fcait like 
fuch as is made by Air blown out of 
a pair of Bellows) rather a /tare of 
NatEer, or Mattcr confidcr’d while& 
it is in tuch a kind of Motion, then a 
d;lfinCf and particular fyecies of natural 
BodicsZ thcre may remain tome 
Doubt, h e  we fee, that Bodies, 
which may be either in  a ~ o m c n t ,  as 
Gunpowder, or (as far as Ccnk can 
judge ) total&, as high re&tifi’d ipirit 
of Wine, t w ’ d  into f i ~ ,  may yet 
immediately before their Accenfion, be 
aQually Cold : And as to Gunpow- 
der, pfe’~fl t lY after Accenfion, its 
fcatter d Parts caught in clodd Vef- 
Tels, will a b  appear cold to the 
Touch. But hch  things ncvetthelefs 
we mu& not now infifi on, p f ~ t 9  be- 
cauk it re uires the refolving of a 

more properly belongs to the 
derstions about Heat, where we have 

already 

fornewhat a ifficult Qucfiion, which 
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already handled i t  j partly becauk 
our Dcfign in the following Coilc- 
&ions, was not h much to gathcr 
and fer downObjhmztioas, that were 
obvious to any that was furniflid 
with a Mtdiocrity of Attention, as 
EXperZments purpofcly made in ordcr 
to rhc Hifiory of Cold; and pmdy 
too, becauic in this ColIeAion, 
though wc do, as occafion fcrves, 
take notice of iome Expcrirncnts and 
Phanomena, that relate to Cold in  
General, or indcfinitcly ; yet our 
chief work has bccn to find out, and 
dcliver, thc Phknomfna of Conicla- 
tion, or o f  that intcntc Degree of 
Cold, which cichcr does frecz the Bo- 
dies i t  works upon, or at leait mere 
clzyablc ofturning common water fit- 
ly mpos’d to it, into Ice. And this 
may ferve for a cncral Advcrcife- 

confequciitly having prcmis’d it, we 
fiall without any further Prcamble 
pmceed to the Cetti down iuch 
things, as wc have tri’ B awl obfciv’d 
eancerning thofc Matters : begin- 

with thofc that belong ’to rhc 
Tit ptefix’d tothc firfi Part, ot Se- 

I ,The ?ion, of our Hifiory, 

menc about the en F uing Papers ; and 

”7 
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BS beateh Ice may frcez water pow; 
rcd into the Inrcrvals of its Parts. 
But there is great odds betwixt water 
fo intermingled with Ice or Snow, 
and only furroundcd with i t  in a vel- 
€el where the watcr is, as it werc, in  
one entire Body, and of a compara- 
tively confidcrablc thickncfs : And 
there isalfo a grcat Diffcrcnce be- 
twixt the degrocsof coldnefs in the 
Airof Frigid Kcgions, and of E q -  
land. And perhaps too thcrc may be 
Come Diiparity betwixt thc Degrees 
of Coldncfs of Ice and Snow in thole 
Climates, and in ours. And we 
mufi have a care, that in cafe a Vial 
full of water buri‘d all night ihould 
frecz, we akcribe not the EffeA to 
the bare 0 cration of the Snow, 

Part ) due to the coldneb of the Air, 
which would perha s have perform’d 

1 3. But though Snow and Salt 
mixt toqether will frccz water brttcr 
then S ~ U W  alum, yet we muft nor 
think, that there is any iuch peculiar 
vertue in Sea-falt, to enable Snow ro 
frees but that there are divers otheg 

Sal tsj 

which may E e ( entirely, or in great 

%the Ef)PCt without t R c Snow. 
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jpirit  of Salt, but we found, as We 
fear>d, that thougli i t  rnadc a iuffici* 
cmly quick diAolutioii of the Snow it 
wrought upon, yct its fluidity hindcrt 
CLI it trom bcing rctain'd iorig cnougll 
by thc Snow, to thc bottom ofwhicb 
i t  would fall, bcforc thcy had itay'd 
io lorig togctlier, as was rcquiiitc to 
frccz lo mLuch as a litrlc Eltwce-bottle 
full of common water, 

5 ,  Whcrcfotc wc bcthought oUf 
klvcs of an cxpcdiunt, whereby to rf,' 
t ~ i c  operation, not only ot tiloto f p i d  
firs, but of divcrs other bodies9 
which wcru uriapt for a l)uc coal 
mixture of Snow after tlic way n c d '  
nic'iiticm 4, o r  of  which wc had t@ 
littic, o r  valued them too muctl, 
bc willing to fpcnd quamitics of the@ 
upon thcic trials. Arid this 
( tliatrcmains to bc nicntion'd) de 
lomcwlut tlic bcrtcr Iik'd, Lcclufi 
tlic ~i,xpc.rimoiits niadc accordillg coir 
WOUM aiio prow ~xpcrimerits of tv 
rranfmifioii of Cold through the d' 
trc mcly clok body of Glafs. 

And cvcn in this way of' tryid? 
wc did at h'rfi mcct with a diWW 
ragemcnt, which lcaft it fllould haP' 

Pen 
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( whatcvcr that wcrc) was always 
thaw’d within the Glals, arid ri:aC 
conlcqucntly, ’cwas the coriJcris’J 
vapor of the Air, or other liquof 
that adhcrcd to the outfidc of rhc 
glals, which was turn’d into I C C ~  
which is thc Rcdon, why in n~ciitiunt 
itig thcle Expcrimcnts wc ottcn ufe 
thc word I r w z  in a rraiilitivc ICIIIC, 
to fignific tl~c operation oftiic frigoe 
rifick mixturc u p i i  other bodics. 

7. ’This prcinilcd, lct us procccd 
to relate, that wc altcrwards took 
Oyl of Viiriof, and mixing it  w i t h  
Snow in luch an other vial as that lafr 
mcntioncd, wc found its frcczirig par 
wcr far grcatcr thcn that of fpiric 01 
Palt. Aid lcait it  fliould bc ptetcnb 
cJ, that it1 thclc Expcrimcnts, the 
cold was not tranfmitrcd through the 
fides of the glars, but that tile Ail 
witliiri the vial, Iiighly rcfrigcrate d 
by thc mixturc, Did upon tllc at’ 
count of their frcc intcrcourlc enable 

thc vial to frccz the Dcw i t  mct ~ l l i t b  
iticking on it ; wc proiccutcd thc ET 
pcrimcnts with thc addition of tMS 
circumitancc, that 011 ievcral occafi 

OPS 

the Air contiguous to tlic outfide 0 5 
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IO, Having thus made a numbcf 

of trials with acid fpirits, we thoughc 
fit to makc ionic with Urinous tpirits 
that dxmid in volarilc I d t ,  and acs 
corjingiy having mixt  ipirit of 
Urine. arid Siiow in ati opcii l i d ,  and 
agiratcd thcm, wc found that ttw CX. 

t u  r id  nioiiiurc did dikcriiably, 
thaugl\ not w r y  firongly, irccz. 

But wirii ~ j ) i r i t  of ' sa l  ~rwonia ik  
drawn f b m  < L U i L k  Lime f accotciiirg 
to tlic way I have dclivcrcd in ancwcf  
Trcatik ) the opcratm was quick 
and powcrlul cnough. 

1 I .  I laving tri'd to frccz water 
with acid, arid with volatilc. Ipirirs 
apatt, wc thoughtit notaniitv IC) rr)l 
what they would do bot11 togctLcr, 
sild accordingly pouring upori 1 iioN 
both fomc fpirit of Urine, and a little 
ogl (~fVitrio1, arid iliaking thcm in* 
to thc how in an opcn Vial, wc 
fi)unJ that tlic mixture did free29 
thou$ tiic glaciation, in this care 
pr( duccd, wcrc very Iaiiguid, 

12 .  Having dies tri'd falts difiP 
gagd from thcir groffcr patts, Of 
kattcrcd into Corpuklcs by diltilb- 
L'ljl we madc lome trial 'libcwiic 

with 
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ftrange, that difiillcd oyl ofTurpcn- 
t i n q  wiiich islo hot arid ficry a li- 
q w r ,  Ihould not ciiablc h o w  t~ 
~ T C C ' Z ,  but this a g w s  not ill witti tlic 
ccmlctfurc 1;ltcIy mcnrioncd, for ir 
will Iicrcattcr appc'u-, that in oyl of 
'furpc.ntiiic I(e t\itlOlvcs ilowcr then 
in Divcts other liquors, witlwut cx- 
ccpttiig c o i n i i i o i ~  watcr i t  tcll. 

I 6, And y c ~  ~~otwitliitanclin~, rhc 
bad lucccf\ of'tliis [ r i d ,  wc wcrc iwt 
1)ifcouragcJ froni niakirig anodic r 
with fpiric ot  Wine ; for, though 
accordiiig t o  the corntnon opinion of 
Cliymil~s and I'hyficiaes, i t  be a iiicrc 
veqctablc Sulphur, yet wc, that have 
r.1 l ' c w h c  vcnturcd to alcribc tome 
fuch operations to it  as Chymifis 
would have belong to Salinc Liquors, 
did iwt  Icruplc to ical t ip in a iingle 
vial alnioft fillcd with how, a convc- 
iiicnt quaiitity ot pire fpirit of Winc, 
( drawn off from quick Linic tlic bct- 
tcr to dcphlcgni it ) and of this mix- 
ture wc found the opcrarion more 
powerful then ariy of thok we have 
forrncrly mcntioncd : for the frcez- 
ing vertuc of this did riot only lait: 
1011g, both in thc ical'd fingle vial, 

and 
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falt taite of fpirit of Vincgrc, and 
though this mixture wc4uld not dif- 
ccrnably Ircez fpirit of Nitre on ttic 
outfidc, yet i t  tranfmicrcd cold 
enough to frccz wcnk l p r i t  of Salt, 
and to give LIS thc plcafure of lccing 
iomc SdIillc liquors prclcntly t u r i i d  
iuto figur’d Ice, as iiot only thc laiE 
mutitimed fpirit cxhibitecl tomc little 
( as it wcrc 1 Salirie Icciklcs crofing 
cach othc r, and quickly vanihiiig, 
but (which was far prettier) liavin 
ofccn obkrvcd, that Sal Armor,iac 
bring diffolvcd in watcr, arid the to9 

iution being put very flowly to cva- 
poratc in part., but not too much, 
away, thc rcmaiiiinp, liquor would in 
thc cold hoot  into parccls offalt wry 
prcttily fiqur’d, fomc of thcm re- 
fcmbliilg tombs with tccth on both 
fidcs, and othcrs reicmbling fcathcrs ; 
having obfcrv’d this, I fay, and be- 
ing dcfirous to try, whether thc fpi- 
rit of sal Armoniatk, diftilled by the 
hclp of quick Lime, bcing put to 
congeal on the outGdc ot a glafs, 
would not afford a Refemblingly fis 
gured Ice; wc found upoii trial, 
both that the mixture was able to 

frccz 

H 
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thought ir not altogcthcr unworthy 
chc trial, to cxatniric, what would 
be thc Event of procuring a fpccdy 
diirolutiori of the how, by fubflitu- 
tirig bodies a&ually warin, initcad of 
potential hot oncs: Oftliis fort of 
trials, I find among my Notcs thcfe 
two rcgiltrcd. 

[ I ,  Into a finglc vial almofi fillcd 
with inow, thcrc was p r c d  a prct- 
ty  cluantity of wcll hcatcd {arid, that 
it might diifblvc tlic inow in many 
placcs at once, without hcating thc 
ambicnt Air, or tlic ourtidc of thc 
glafs but though tlic Lolution ofthe 
inow iecmcd to iuccccd wcll cnough 
upoii thc haking of thc vcffcl, yet 
thc outfidc ot thc @ais was only be.. 
dewcd, iiot frozcn. 

2. Into another finglc vial almoft 
filled with how, we‘ poured fome 
water, which we Iudg’d of a convc- 
nient warmth, and wc poured it in 
by a funnel, that had but a f lender ori- 
ficc beneath, that the warm water 
might fall into the middle of the 
how, without Running to the fides, 
and taking a cotivcnicnt time to hake 
theglafs, wc did by this way pro- 

duct 
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cording to the tradition 011 thc out- 
Gdcofthe window, aiid not contrary 
to it on the In-Gdc, whcrc indeed it is 
gcncratcd ofchc aqucous Corputclcs, 
that fwiming up and down it1 the 
Air within the Room, arc by the va- 
rious motion that belongs co the parts 
of fluid bodies as fuch, brought to 
pals along thc widow, and there by 
the vchemcnt cold of tho ncighbour- 
ing extcriial Air conirnunicatcd 
through the glafs, condcns'd i tm 
dew, and frozen iiito Ice. 

2 0 .  Aiid bccsuk divcrs modern 
Naturalifis have taught ( I think cr- 
roncoufly ) thar glafs iscafily cnough 

ervious,nm only to Air, but to divcrs F ubtile liquors, IcA the favourcrs of 
this Do&rine fhould objctl, that we 
have ill afilgned thc natural caufc of 
the ice, appearing on the outlidc of 
the glak in the former Experimcnrs, 

'which according to thcm may rather 
!proceed from the iubtlcr ( but yet vi- 
fiblc) parts of the cxcefively cold 
mixture ofthe h o w  and faline bodies 
penetrating the pores of the glals, 
and fetling on the outfidc of it I To 
obviate this objc&ion, I lay, and to 

confirm 
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confirm what we have taught in ano- 
ther ’I rcatik about the wandring of 
ftore ot aqueous vapours t h u g \ )  the 
Air, we will add thi: fdlowlng EX- 
pcrimcnts, purpok\y madc to W ~ X C  
theie truths. 

21, At one time four ouncesand a 
quarter, of a mixture ot Ice and Salt, 
being iiiclofcd in a vial, and thereby 
enabled to coi-rdcnie the vapouts of 
theambient Air, was by their acccCq 
fion mrcas’d I 2. grains. 

Another tine a vial, whcrcin 
fitow ( wciglling two out1ccs fix 
drachms and an half) was iuffc~cd 
to condcnle the vapid Air, the dcw, 
that partly adhcr’d to it, and partly 

tour grains more then the vial did, 
when ir. was firfi Put into the fcalc, 
in which kale wc found I‘oinc water 
flowing from thc dew, which gave 
that incrcare ot we$$~t. And Liere 
let me add by the way, that the tip of 
This fcal’d vial, being broken under 
water, tuck’d in a confiderable quan- 
tity ot it, whether, k c a u k  ot loriic 
little tarefadlion of the Ais included 
inthcksling, or bccaule ot the in- 

K fr igidation 

tell from it, made the whole wcigh 
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very low, and about fevctl grains did 
but reduce the icalcs to an Eguifzbfi- 
urn, but the Ccalcs being fornewhat 
rufiy, we could not make the Trials 
with that ExaCtncis wc dcfircd, 3 

2 3. But at othcr times, whcn the 
Expcrimcnt was rnorc luckily, 
though not more carcfully tri’d, 

weight from thc condcns’d vapoufs 
of the Air, was lomcwhat niorc coat 
fidcrablc ; for 1 find i n  a fiort note, 

[ That at one time a mixture of fpk 
rit of Wine and Snow, wcighifl 

fordcd ofcondcns’d vapours about ~ $ 4  

grains. 
Arid at anothcr time a mixture of 

Snow and Sal Gem, wcighing tlifec 
Ounces and kvcnty grains, ptocufed 
US an acccfion of water weighing 
about 2 0, gtaim. ] 

with better kales, thc incrcak 0 5 

chrccounces and direc quartcrs, a 1 



Title I E. 
Experiments and Obfirwations 

toucbing Bodies DzJpoJed to 
be Frozeu. 

Were almolt cndlcts to try ’T particularly, which bodics 
are, or are Bot  capable of congelati- 
on, and the degree ot cold would aL 
PO in Luch Expcriments be ( as ncar as 
men can ) dctcrmin’d ; bccautc ma- 
ny bodies W i l l  f ~ z  in one degree of 
cold, that will not in another; 
wherefore we are w i h g  to leave 
thck trials to thore, that have more 
leifure and opportunity to profecure 
them, and fiall only ict dowi~ f~mc,  
and tho{& Lomewhat various, that we 
may not leave this part ot the Hiitory 
of Cold quice unfurnilh’d. A d  we 
muil mention the fewer, becaufe, 
being in thecountrey, we were not 
provide& of divers of thc bodies 

K 3  w hicb 



which we (hould have cxpos’d. 
2.  In very cold fnowy weather, 

wc tri’d, that ( bc.fidc5 common w r  
tcr ) U r m ,  Bccr, Alc, Milk, Vine 
grc, and Fwicti  a i d  Rhcnih Wine 
( though thck  two Latt but ilowlg ) 
wcrc turncd i i i c o  ice, cithcr totally9 
orin part, But luch infiances will 
pofibly be thought too obvious to be 
infiitcJ on; tlwcfore I fnaII addl 
1 hat not only wc froie a itroiig ioluO 
tion of Gum Arabztk, and another of 
whitc Sugar in conimori water, bur 
that Wc took Alume, Vitriol, Salt. 
Pcrrc, atid Sea ~ c ,  and made 05 
each of thcm in a Gnglc vial as itrong 
a folution as wc could, wc alfo made 
a ftrong iolution ok Verdegrcaic ifl 
fair waccr ( which was thcrcby deer  
ly colourcd ) all thck wc cxydcd @ 
the cold Ah. The folution of Alurnef 
Nittc and Vcrdcgrealc froze wjti@ 
affording any notablc  kcem em^^, el- 
ther hi thc figuration of  the Ice, or 
oherwifc : Of thc iblution of If* 

tl~egkds, a prccty uantity uiijro@ 
and of a clcnr rub x, OW, wh9WQ’ 
J Q ~  was very high of tiv Vi@Jp 

whe@ 

.. 

triol therc rcmain’d at the bottom d 
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tar prr deliguitm, or at leait a firon& 
folution 01 the fixt CaIt of Tartaft 
though it fccmcd much to refifi the 
coiJ, yct i t  was once by inow and 
falt brought t o  Congclatioii, 

A’pcndix t o  the I I .  Tide. 





7. 7me5, who relating thecffeas ot 
cold hc xnct with in the Ifland where 
he and his men were torc’d to winter, 
docs in oiic place reckon Oyl among 
thc Liquors, iuch as Vinegrc, and 
Sack, that cv’n in thcir houfc was 
firmly frozen, a i d  inore cxyrcily 

Vim<re, 011 every tbiri‘: t - f i  that 
was liquid, wtas now frozen ns hard as B 
piece ofwood, a d  we mull cut a t  nith 
Haicbpt.. Aud Olaus Matnus Ipcaking 
of thc fights, wont to bd made upoii 
thc Icc in the Notlicrn Kcgions, Gla- 

nr o’fli,*dg-~iaIis Gtnr. ~ongrul~us ( fays ~ i c  fit iB ~ a n c i ~  
.Trp.  H;P. Cakrbirs, BOB pellibus, aur Cau’iis untiis : 

1 1 -  vir enim fvigoris, quodcungur /it untju- cnp. 2‘1. 
firm comerttt ia Lcrbrrcitatem <qlacialern. 

Thcrc bcing a great Similitude in 
p i n t  of Inflammability, and difpo- 
iition to mix with many iubrlc Olcous 
Bodies, bctwixt fpirit of Wiric and 
Oyl, 2nd as great an affinity in divers 
other regards, betwixt that ipirit and 
both aqueous and faline Liquors, 
with which it will readily mix ; I had 
a rear Curiofity to know, what kind 

nous fpirits, in c a k  they were a~ 
fcd 

r n g .  58.  clfcwlicrc, ~ l l  our Sack ( fays hc 

0 F change would be produc’d in vi- 
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led to a cold great enough to work 8 
vifible change in their Texture; I 
therefore Colicitouily inquiid of the 
Rulilaa EtqcrOrs latcly mcntion’d 
Phy iician, whct\jcr or 110 \IC had ob- 
ferv’d iu ~ g f i o v y  any nianiteii Lhange 
produc’d by cold in Hot VL aws,  
and ipirir of W irie To which he res 
turned me this antwcr ; That comr 
mon AniCccd-water, and the like 
weak Lpirits would bc turn’d into an 
impcrfeA kind of lcc, atid that ev’n 
the very iirong Ipirits, though they 
Would not be turdd into Ice, would 
bc turn’d into a kind of hbfiance like 
Qyl. 

Title 



Title 1 1  I. 
Experiments touching Bodies In- 

diJpas’d t o  be Fruzen. 

E found many liquors, 
whole tubtlc parts being by 

Diltillation brought over, and united 
into very Ilyirituous liquors, and lo 
cithcr totally, or in great meahrk 
frccd horn thole phlcgmatickor aquC4 
ous parrs, that difpck Bodies to coni 
gelation, could not bc brought to 
trccze, cithcr by the cold ot thecXi 
ternal Air, to which in frotiy nights 
we cxpofed them, or by fuch an Apt 
plication of h o w  and Calt, as fcrvgd 
to frecz other hdics .  

2. Ofthis fort werc, among acid 
me+wm’s,dqua fbrtis, ipirit of 
tre, of Salt ; all0 oyl of Turpcntifle, 
and a h l f  all, ( I  add the word 41- 
mop, becaufe the Effcntial oyl of 
Allifecds, and thc Empircurnatical 

OYI 
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Next whcn the formerly mcntions 

cd trial was made with watcr and 
Pot-afljcs, we likcwilc, in another 
glats, cxpolcd a iblution, whcrcin 
the proportion of falt of Pot-ahcs, 
in icferci~e to thc water was fouf 
times greater, thcrc being in this Si) 
ofthc ialt to 3; only of water, and 
this iolution, though the glals wcrc 
covcrcd with hoar frofi and Ice on 
the outLidc, froze not at all within, 
And likcwilc, whcn anothcr timc we 
made a vcry Ltrong (olution of talc of 
Tartar, that was very pure and fiery, 
it did not frccz, though a conGdcrad 
b!yitrong iolution of lalt ofPot-alhcs, 
thacwas cxpotcd with it, did, SO 
that thcfc Experiments, about thc gk- 
ciation of Lixiviate Lic uors mu& be 
rcpeited tobc rcduc’ c l  to a ccrtaip 
tY* 

3. That the common cxprcfi’d 
oyIs of Vcgetablcs will, afcer thcft 
manner, fren, that is, lofe their 
fluidity, and become, as it wcrct 
curdl’d in very cold weatlrcr,is a maV 
ter of common obfcrvation ; but I 
had a mind to try, whcrhcr or fl 
Train oyl, that is ma& of‘ the far of 

Animals2 
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geaIable by the cold, proteAs the 
lubjacent water from the frcczing vi@ 
lcnce of the cold, and keeps the 
moats unpaff'able. But becauk our 
Author mentions this as a known.and 
vulgar PraCtice in thoie Icy Kcgionsj 
i t  may perhaps deferve a little ktiquig 
ry, whether thc Whalc Oyl, ukd 
by the Swedes, Laplanders, anfcOO 
zlites, and othcr Inhabitants ot thole 
parts bc not differing, cithcr as 
the Fiflics, 'tis made of, or as to the 
way of making it, or as to the way 
of kceping it from fuch Train 
Oyl as wc Employed, unlcis per' 
haps it do already appear by the Re' 
lation of writers bclonging to thofe 
Countries, or  of Travellers, that have 
bccn in thcm,that Oluur Magnus has io 
thatparticular,asI fcar,hc has in foflc 
others, mifinformed his Readers. 

4. We took notice, thar a fir& 
folution of cornmolz sugar was cafill 
enough turned into Ice ; but on 
hong folutionoC Sugar of Lead Ne 
could not with falt and h o w  wOfk 
the like changc, and this, though 
trial were not negligcntly made) 
which I therefore think not unWrO w 
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thy to be mcntiotl'd, bccaufc that 
the two only Zngrcdients 01 chis Sugar 
wcre Lead, which is cltccmcd a ve- 
ry cold Body, and fpitzt of Yctiepe,  
from which, as I notcd abovc, W e  
did by t\lc hkc degree of cold to that 
we hcrc employed, obtain Ice : A I I ~  
though in this rnrtallint Sugar we 
may wet1 iuppocC: the Saline 
the tpitit of Vinegtc to be ~ U C  I niorc 
concentrated or united, then rhcy 
were in the Cpitit; yet the folufion 
muk abound with aqueous parts : 
and this Sugar kerning but a kind of 
Vitriol ok Lead, 'cis worth our No- 
tice, that its lolution would not f r t q  
as well as that of common Vitriol, 
t\~ough in this latter concrete the me, 
tal be corrodcd by a fpirit, wtiicl), as 
far as can be judged by the Liquors 
afforded in difiillation, is very nluch 
(harpct and fironger then fpiric of 
V inegr e.  

5 .  W e  likewik tried to frecz 
QuichfiJueu, and for t b t  purpofc pro- 
vided a bubbk, that being blown 
witha Lamp, was 'out ttiiii, andfo 
flat, that the Gdes alrnolt ~ O U C ~ C ~ ,  

and it heidbut a little Mcrrury, arid 
L that 

parn Of 
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that by the figure of the Glafs, being 
reduced to a large furface, with bur 
very little depth or thicknefs, it was 
far more expolcd, then if it had bccn 
in a ordinary round Bubblc, to thc 
a&on oftfie cold 5 but wc could riot 
at all frcez this cxtravagant liquor, 
though wc rricd it morc then owe, 
and chough thc lart rime, we cxpofcd 
it in the lame u~ffc l  to the fame de4 
gree 01 Cold, wherewith wc made 
one of the following Expcrimcnrs, 
that requircd a very liitcrifc dcgrec of 
chat Quality. And in anothcr thin 

lak-Bubbk wc long cxpofcd @ick 
&vcr to an extraordinary harp airr 
but though rhc cold had fomc opera- 
tion upon ir, not hcrc iiccrRary to be 
mentioa’d; yct wc could not firid, 
that it did at ail bririg itto frccz: 
wherefore I could w i k  that trial 
wcrc made in Mu[couy, Gretnludr 
Char lcs -~Zmd,  or ionic othcr of the 
moil: Icy Regions, wherc the Eff~Cts 
of cold ( which hcrc arc upon Quick0 
filvcr but languid } arc thc molt coy 
fiderable, and fomctimes ftuprndI# 
ous, 

6, It is very remarkable, that 
though 
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though not only the folutions of other 
grots ialts, but, as we have ken, di- 
vers more falilic and ipirituous k- 
quors, were brought by how and 
fait to Congclation; yet a brine 
made very itrong of Common f a h  
could not bc brought to frecz at all, 
though wc kept it CX@~A with the 
other i a h c  L'olutions, that did freez, 
duringa whole night, that WctS a- 
cceding, Iharp. W'hich Experiment 
I alio tried many years tincc, to draw 
thence an Argument in favour ot the 
Cartelzan Hyptbc/is about cold, which 
I h a l l  not now confider ; but rathet 
add, that being dcfirous to try, with 
what proportions of Sea falt and wa- 
tcr,the congelation of them might bc 
e%e&cd, I found, I could f recz lome 
Sea water, that had h e n  brought up 
in a Barrel to that Monarch of the 
YirtuoF, the King, for the making of 
trials with i t ;  and that having in a 
finglc viol expofed to the Air in a ve- 
ry bitter night, a iolution coiiiifiing 
of twenty parts of water , and OW of 
falt, which is doublc the ptoportion 
of falt to be commonly found in our 
Sea-water, the next day we found a 

L z  good 
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good part of the Liquor frozcn, the 
Ice fwimming at the top in figures al- 
moil like Broom, lyrcading from 
the furtacc of the water downwards, 
Andto add, That upon thc by, wc 
luffercd the Ice ot ialt-warcr to thaw, 
to try, whether it would yicld frch 
water, but it fcemcd not devoid of 
fome Btackifhncfs, which whether 
or no it procceded from tome parts 
of the contiguous br inc, that adhered 
to the Ice; I lcavc to furthcr and ex- 
aAcr obfcrvations, Gnce I am crcdi- 
bly inbrmcd, that in Amltcrdam there 
are divers, that u k  the thaw’d Ice of 
the Sea-water to brcw their Bccr 
with,initead of common f r d h  water. 

3 ,  And finccl madc that Expcri- 
ment, I find in the induhious Ban 

CAY. 6.  thofinus’s newly publifh’d Book, Dc 
p a g * 4 2 *  Ntzris Zqu, a Confirmation of the 

probability of the Report I jurt now 
mention’d,his words bcing thclc, ~r 
Glacie ex marital aqua ccrtum ep, fi rec 
folvatur, [ayumraporern dryo/utjc, q#od 
ctiam non i ta  yridcrn expertw e{! el. 3a- 
cobM Findim Academid no//rd fiaior, 
6’ Pbyfices Profejor, be& mcrjtsu, i s  
glacieifru@dr t porta nopro aUatir. 

‘rick 
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Title 1 I I I, 
Experiments a#d Objirvatiotrs 

touching the Degrees of Cold 
in frweral Bodies. 

Fter Iraving treated of the Bo- 
dies that are the moit capable 

of‘ producing Gold, and of thote that 
are moOi dilpol’d, or indilpos’d to 
receive it, it would be Methodical to 
takc noticeof the Degrees of Cold, to 
be met with in differing Bbdics : But 
though a work ot: this nature might 
fornewhat conduceto the Difcovery 
of Cold in encral, yet it is lo labo- 
rious a Tas P and, to be well per- 
fotm’d, requires fo much more of 
Leifure, and Conveniency, then i 
am Maitct of, that I mufi refigti it 
to thofe that arebetter furnik’d with 
them; which I the frcclicr do, be- 
caufe the Experiments, which at this 

L 3  Time 
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Time make the principal part of our 
Hifiory, beigg chiciiy of tbc high& 
Degrees of Cold, wc may Cecm to 
havcdonc fomcthing of what more 
properly concerns our preient De- 
figti, by having niadc tnc Experi- 
merits, anon to bc iubjoyn’d within 
this pretcnt Scation or Title. And 
ycc thus much wc clfcwhcre do to- 
wards thc framing of a Tablc of thc 
Dcgrces of Cold, that Wc d o  on o- 
thcr occafions ict down thole hitherto 
wpra&is’d ways that wc have im- 
ploy’d, to cltimatc the greater or 
leiicjr Coldncfs of Bodies, by tkvcral 
kiado of* .Wcatlicr-qlaifes, differing 
from the common o k ,  and far more 
fir then they, for iuch a Purpolc, 
For by Hcrrnetically ieal’d Therm+ 
icopes furnilh’d with high rehifi’d 
ipirit of Wine, we can e,ttitnau: rhe 
difieriog degrees of Coldneis in Li- 
quors, of which wc hall prefentlg 
mcntion an Exarnylc. And by w f i n g  
fuch Weatbel:gta.i?iis, as have tkk 
Air includcd notat the top, but ac 
the bottom of the Inftrument, we can 
wititin iomc reafonablc Latitude, 
meahc  the Cokhfa kpth of in tire 

fdicl 
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blid Bodies, or minuter Bodies, 3s 
Salts, Vc. by beating them alike, and 
~'ty [mall, and placing the Infiru- 
.memat equal Depths in the powder 
ofeach of t k m ,  And bcfidcs that 
the thape of thclc Thcrrnofcopos 
does, as wc have elfewhere hewn,  
make them proper for chek uks, 
for which the vulgar ones, where the 
included Air is at the cop ot thc In- 
itrument, are not fir : bciidc < rtiis, I 
fay, 'tis eafte in ttwte wc tnakeufc of, 
co make the Pipe Lo ilciidcr in pro- 
portion to the Cavity of the Vial, 
whereiuto 'tis infertcd, that very 
much minutcr Differences of Cold 
will be rnonif$ in  chete, then are 
wont to bc fefilible in cornmoll Wca- src thr  

ther-glaKes. And betides thefc two YraiittJi- 
forts we have dkwherc prOpOS)d,f1"'Y llil- 
and dcfcrib'd 8 third and new kind of 
Thermometer, whcrciti a drop of It- 

or being tufpndcd in a very fen- gr Pipe of GIafs, betwixt the out- 
ward and the inward Air, makes I t  
far more fit for thde Experiments, 
wherein we eithcr dclpair, or care 
not, to mcafm thc Dlffercncc of 
Cold betwixt two Bodics, but arc 

.L 4 only 

c ou rfcs. 
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only deiirous to fry, &.brtbcr or no 
thcy differ in Coidncl's, and in cafe 
thcy do, whichof thcm has moll : 
For thele Weather-glaifcs, are fa 
cxcceding fcnfiblc cvcn ot thr miriute 
Diffcrcnccs of )kat  atid Cold, as ma- 
iiitcfily to difcovcr lhlparities, 
which 0 t h  Thcrmokopcs arc not 
nice enough togivc us any Notice of. 
Only this Advcrt itcnwiit wc muif add 
about tlicm, that wlicir we u k  them 
to cxarninc thc Coldncls, not of li- 
quid, but of confiftent Bodits, wt' 
alter a little tlic figurc of thc wide 
cnd of thc Glah ; and inltcad of ma- 
ing it a round bubble, as wc have 
clicwlicrc defcrib'd, wc inakc it with 
a flat ur Nattilh bottom, that the 
wholclnitrumcrit might thcrcon, as 
on a BaGs, itand of it rclf upright, 
and io, bein itill rakcn up by the 

of rarifying the includcd Air, ( which 
Caution is hcrc givcn once for all 
may be transferr'd with a pendulous 
drop in the Pipe, and plac'd Come- 
tinics on onc, and fomctimcs on anor 
thcr of tlic iolid Bodies to bc cxarnic 
ncd by it. For if rhc Body, 'cis re- 

moved 

open arid A endcr cnd, fclr fear 
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fuch great Degrees as are not any of 
them too weak to congeal water, is 
a thing, which, as we have notyet 
known to be attempted, To it fcem’d 
not cafic to be perform’d. For, 
Freezing having bccn commonly re- 
puted thc ultiniate Efk& or Drodu- 
&ion of Cold, men have not been lol- 
licitous to look bcyond it. And 
though thc DiliTarity wc find betwixt 
icvetal Fits of wcathcr, all of them 
frofky, fecm tobe too rnanifefi and 
frequent to be probably afcrib’d to 
nothing, but the differing Difpofitir 
onsof our Bodies, yet how to eiti- 
mate that Differcnce, it is not fo ob- 
vious. For though wefhould have 
recourte to common Weather-gld- 
fcs, yet they might cafily deceive us3 
fince not only by efkimatmg by them, 
the coldefi day of onc Winter, with 
the coldcit day of another, but in 
judging of the Coldticfs of any two 
days in the fame fit of frofly weather, 
there intervenes time enough to make 
it doubtful, whether the vari’d Gra- 
vitation of the Atmofphere, produce 
not thechan e obhv d in the Wea- 
ther-glafs. fides that, admftting 

vulgar 
gBe 
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vulgar Thermometers could not, 
as they eafily may , mifinforni 
US, they are imploy d only to give 
us an Account of thok dcgrees 
of Cold, which Nature ok her 
own accord produces in the Air ; bur 
not to difcovrr, whether or no Na- 
ture afiftcd by Art, may not prw 
duce greater : And, 'twill cality be 
granted, that they arc yet lets made 
ule of to help us to an Ejiirnatc of this 
Di&parity. And d m g h  fomc guefs 
may be made by the operations of 
Cold upon Liquors cxpos'd to it, yet 
tome, as water, and very aqueous 
Liquors, will frecz too ioon, and 
others, as Vinous ipirits, will not at 
all, ( that we have found ) here in 
Enqlmd, And though French-Wine 
will fimetimes be brought to bcgin 
to freez, yet that happens but very 
feldom, and in many Winters not at 
all, and leaves too great an Intcrvd, 
betwixt the degrees neceifary to con- 

ea1 Wine, and fuscient to congeal hater, not to menction the uticcrc 
tainty roceeding from the diffcrillg 
iisengt ph s of the Wines. 

3. Upon there and other conW* 
rations 



rations wc thought it rcquifite to 
make ufe of an Expedient, whofe 
Nature and ufe will be cafily gathcr- 
ed out ofthe folIowirig Expcrimonts : 
And though by a mifchancc, that 
broke my Weather-glafs, I have 
been hindrcd from rncafuring cxaA- 
Jyiri what Proportion to the whole 
bulk tlic fpiric of Wine was contra- 
Aed, by the iurplufage of Cold, that 
was more then necefiary to makc wa- 
tcrfreez, y-et I doubtnot but lome# 
thing of ulc to our p r c h  Theme, 
may be thcncc COlk&C!d, and efpe- 
cially the main thing defign’d will 
maaifeitly appear, which is the In- 
tcnGty of Cold produc’d by Art, be- 
yond that which Nature needs to em- 
ploy upon the glaciating of water, 

[ 4. A Pmall Peal’d Wearherrglafs 
furniihcd with fpirir of Wine, the 
ball bcirig about the bignels of a large 
Nutmeg, and the Cylindrical ltem 
being very flendcr, and about ten 
Inches long, the Ball and part of the 
item being irnmers’d in a vciIil of 
water, half buri’d in how andfalt, 
when the watcr began to freez at the 
top> the bottom and the iides (buc 

beforc 
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bcfore theIce had rcach’d the Ball, 
for fear it lhould brcak it ) thr: tin& 
cdiiquor was Iound hbfided to 5; 
Diviiions, bcing half Inches, and be- 
ing taken out thenccJ and Icc and Salt 
bang immcdiatcly appli’d to chc 
Dall, the Liquor tell lower to about 
1: Divifion. ] 

Andthat it may not be doubted, 
but that thc water, though in part 
congeal’d, remain’d warm in compa- 
riion of the Cpirit of W inc, though 
uncongeal‘d, that had bccn rcfrigc- 
rated by the h o w  and ialt, we will 
add this other Experiment, which 
wc fiiid in anothcr of our Notes t\ms 

[ 5 .  Thc fcal’d Wcathcr glafs bring 
kept in  the water till it  began to frcez, 4-3rn*15*  
dclccndcd to 5 1 : k h g  immcdiarcly 
rcmov’d into the h x  how and ialt, 
that made the water begirl to freez, 
ic  deiccnded at thc beginnitig very 
t R J  and afterwards more flowly, 
till it camc to the very bottom ofthe 
firm, where it expands it felf into 
the Ball; then being remov’d itit0 
the hme glals of water, wlicnce it 
was taken, and which was well LtQr’d 

with 

ret dow11, 



with look Pieces of Ice, it did never- 
thclds haftily akcnd at the beginning, 
and was loon aftcr impell’d to the 
formcr Height of five DiviGons and 
an half, or thercabouts, J 

6. Bur perhaps Comc amends may 
be rnadc for thc diiaiter of the Wca- 
thcr-glats, by adding, that 1 toutid 
by another Trial, that the Condenfa5 
tion ofLiquors by fuch Colds, as wc 
arc wonr to have, or can eafily pro- 
duce herc, is nothing; ncar fo great 
as one would ima inc. And thouqh 

with a neck flcnder cnough, I could 
not make the Experiment Po much 
to my farisfa&ion, as perhaps clfe I 
mi ht have done; yet the goodnefs 

greater care, thenrfibly every Ex- 
pcrimcntcr woul have imploy’d, 
may makc the following Obiervati- 
on Lucifcrous. 

7. We took then ( on a cold, but 
not frofty day ) oyl of Turpentine, as 
a Liquor, whofe being free from 

legm or water, wc would eafily e morccertain of, then if we had 
impby’d fpirit of Wine 3 and this 

for want of a G P ahball ,  furnih d 

oft a e fcaler, I made ufe of, arid Pome 

OYl 
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oyl it fclf wc rec?ifi'd in a gentle 
heat, to make it the more pure and 
lubtlc. Then wc took a fmall round 
vcflcl of clcar gMs furnilh'd with a 
conveniently long item or 

in a pair of very good kales, wc 
found it to wcigh xi, 3i, 56; gr. 
then putting in oyl of Turpentine, 
till it filt'd the foutld part of the 
Glafs, and akcndcd a little way into 
the item, we carefully mark'd with 
a Diamond on the ourGdc of the 
Glafs, how high it reach*d, and clcn 
weigb'd the Glals and the Oyl tog- 
tkicr, which wcigh'd "j, Svii, and 
34: gr. t k n  we put in by dcgrees a 
quartet ofa'l>rach, and with a Dir 
amond carefully mark'd, how high 
it rcach'd in the pip, and fo we cons 
tinucd puting in feveral Quantities 
of oyl, itill carefully weighing each 
parcclin the fcak, and markin its 
hei ht on the outGde of the e; lais 
( wtich wc did in order to a certain 
dcfign, and found it a work tedious 
and ttoublctomc enough 1 till the ]Li- 
quor and tbc GlaIs to ether weighed 

watef 

having fir ~t weighed the 

tiij, 3j, 4: grains ; gh t en we put fair 
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water into an opcwmouth’d Glah  

’ in which we alfo plac’d the little Bolto 
hcad with oyl of ’Turpentine, and by 

*,Pee the fuch a circumpofition of falt and 

Ofthe next mention’d , wc niadc the water, 
which was contain’d in thc wide 
mouth’d Glafks, and by which the 
Sphaxical part of the Bolt-hcad, con- 
taining ttic Oyl, was furrounded, 
we madc this watcr, I Pay, begin to 
frccz, and whcn we pcrceiv’d a littlc 
Ice to bc produc’d in it, we carefuliy 
mark’d with a Diamond to what pat‘r: 
of the ficm the oyl ofTurpeiitine was 
fubfided, and then transferring the 
Bolt-head into a mixture of h o w  and 
falt, whcrc wc kept it for an hour or 
two, till we could pcrccivc it to fall 
no lower, and marking with a Dia- 
mond this Ration alfo of the Liquor, 
wc afterwards rcmov’d the Glats in- 
to a warmer Air, till the Oyl by e%- 
panding it fclf had rcgain’d the high- 
efimark, whence it had bcgun to 
fink. Thcn into a very little Glah 
carefully countcrpis’d in a pair of 
cxa&.ter Ccalcs then the former, 
gently poured out of‘ the Oyl, till 

]atrevpart finow, BS is * hcrcaftcr to be O ~ ~ C I I  

Title. 
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ded the wcight of the whok Oyl, 
fit$?, by that of tlic former parcel, 
wc have rncntioncd to bc tcii grains, 
acid then by thc iuyeraddcd wcight of 
the fccond p a r d ,  wc took out, (both 
which parcels togctlicr wc citimatcd 
at twciity grains,) wc foulid that 
rcktifi’d oyl ot Tuiycritiiic of a me 
dcratc tcnipcr, bcing cxpos’d to luch 
a degrec oj Cold, as would frccz 
coninion water, did by by #rillking 
loic bur about a riinty fourth part of its 
Buik, and bciiig rciiuc’d t o  as grcat a 
dcgrcc of Cold as we could briog it 
to by h o w  and talc, w J 1 l  then it 
Mi buc about a forty fcvcnth part of 
its Bulk I Lay alout, bccaulc 1 
diouglir it iicccllcls, as well as tcdia 
ous to niiiiJ fraCtiuns arid litrlc odd 
nuinbcrs, cfpcciall fincc, as we 
formerly intinlaw4 it was icarce 
i)oG,k to arrivc at a grcat cxaancis 
in h c h  a Ncck, as t int  of our Bolt- 
head, though it  wcrc proportionable 
cnough to the Ball, and chofcn a- 
mong fcvcral, that were purpofcly 
procur’d for thc trying of‘ Experi- 
mcnts. 

h 8. Thcrc arc fomc othcr Trials 
about 
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table j and upon that Accour~c’cis,that 
1 herc melition IC, 

I O .  The otlicr Thing was, to 
meahre by thc differing weight and 
I)cnfity of. ~ h c  lame portion ot water, 
Miat changc wa5 prociuc’d irr it, bc- 
twixr thc hottclt timc of Summer, 
a i d  f i r i t  a qlaciatui;r, Dcgrcc ot Cold, 
~ I I J  t ~ i c n  c&c Iiiy,iicit wc could pro’ 
Jucc by Art, A n c l  inordcr to this, 
wc wcrgh’d with a pair of cxa& kales, 
a slats bubbk hcavicr tllcn water, in 
that l iquor ,  wiicii it Iccmcd to be at 
a niodcracc Tcmpcr, as to Coldticis, 
and by the Diminution, which we 
found oftlie glaiks w i g h t  in the wa- 
t u ,  wc catily col!t&tcd,accordine; to 
t ) ? ~  Ilulcs of thc Hydroftaticks, .the 
wcigtit of as much water, as is cqual 
in  bulk to the glats Bubble, and thcrc- 
by thc Proportion betwixt the glafs 
and ; ~ I J  c qual bulk of h c h  water, as 
wc f i r f i  wcighd it 111 j t l m  by the 
application ot {now and falt, we rnadc 
that water begin t o  frcc i ,  and wciglir 
ing in it  acain ;tic fame bubble, ’[was 
cafic to &iir&t by ttic Decrcmcnt of 
its weight in this rc frigeratod Water, 
what Proportion ail q u a l  ~ u I k  of the 

liquor 





rente, betwixt the Denfity of the fame 
parcel ot watcr might be thc more 
conipicuuus. Mc as I tuvc not re- 
ceivcd any Account of my DeGrcs 
from abroad, lo comiiig now at 
home to rcview the Memorial, I 
caded to be writtcn ot ttic rrcwly 
mcntion’d Oblcrvation, I find, that 
through thc Nthgiigcncc or MiiZake 
of an Arnanuen/is, t h r c  mult weds 
be a manitcft overtight committed in 
thc lctting dawn the Numbrrs, which 
my Memory do, s not now I n a l k  me 
to repair. And thc icaion being now 
improper to rcpcat thc. Experiment, 
as well as the numerical parcel of 
watcr 1 had kcpt, and I Jmploycd 
both timcs, bcirig thrown away, I 
think it may bc fufliciciit, if not too 
much, to haw thus particularly inti- 
mated thc way we took, without ad- 
itig the Cautions, whcrcwith we 
procccded, tior what Trials we made 
TO the iamc purpole with high re&ifi’d 
fpirit of Wine, finca unlucky acci- 
dents fruitratcd our Attempts. 

I I +  Whcthcr the making of thde 
kind of Trials, with the w a r m  of 
dK particular Rivers or Seas, men 

are 





if wc may judge of the firinking a d  
~ o ~ ~ d c n i a t l o r ~  of the watcr by thc ~ n -  
crcmciit of wcight, it Iirunk but 
about a z 3 0. part of its formcr Bulk, 
and this according to a pair ot l~alcs, 
that would turn with abour thc 32.  
part of a grain .- which may kccp us 
from woiidring at what wc lately d c ~  
livcrcd conccrnirig rhc very inconfi- 
dcrablc Iubiidcnce of thc watcr, wc 
cxpofcd to iiiow and ialt in a h a l l  
Boltlicad. And it may alio make 
that tlic riiorc probablc, which we 
riot long hicc rclatcd about the oyl af 
Turpcnriiics not lofing much above 
a 100, p r t  of its Bulk, by bcing 
cxpos'd to fudi a dcgrcc of cold, 4s 
madc watcr bcgiii to frccz, Whc- 
thcr wc may from this, and from the 
formerly rcciced Expcrimcnr, of the 
grcat iubfidcncc of fpirit of \Vine in 
a Ical'd Wcathct-glais, fafcly cbn- 
ciude, theic fubtilc diitill'd Liquors 
to bc much morc fcnfiblc thcn warcf 
of Cold, as wcll as of Hcat, furthef 
Trials will befi rcfolve ; arid thcfc 1 
iiqvc riot now fo much opportuniry, 
3s 1 could wilh, to purfuc, 

3 a. $ut thcy that haw a mind to 
profecutc 





{at : The Infirutucnt being accom- 
panied with a memorial of the De- 
gree, it flood at, when exps'd to 
luch a Cold, as made water begin to 
frcez, 

' 3 -  The other The r momc ter, 
where a drop of liquor is kept pmdu- 
lous, may not only bc imploy'd in 
ruch cales, whcrc the Pipe and 
Bubble can be ere&ted upon the HOP 
rizon, but by redon, that thc out- 
ward Air will indiffcrcntly impel thc 
Bubblc laterally or upwards, upoii 
the Refrigeration of the inward, and 
that the bubble will not barcly by its 
wcight drop out of the ihvertcd in- 
ftrument, bccauk of the refiitcnce 
of the fubjaccnt outward Air ; for 
thcic caufcs, I fay, iuch a Therm00 
fcope may, as wc have cri'd, be alfo 
~ ' d ,  where the Pipe ha l l  be held 
Horizontal> or inclin'd, or even 
Perpendicularly downwards, fo that 
the flat Part of the Bubble may be 
appli'd to difcover the ColdneTs, ei- 
ther ofthe Wall, or of the Ceiling 
of a room, or other Bodies howevef 
fcituated. And if thc Pipc be made 

long 
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*with this Advertifement, that he 
will not much wonder, that aPer- 
ion, who wants not othcr Irnployg 
mcnts for his Timc, was willing to 
deciiiic lo tcdious and nice 8 
Task, 

Title 
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Experiments toticbiirg t7h T e t ~  

deucy o f  Cold Vpwardf or 
Downwards. 
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flame of a Candle will burn many 
things held over it at a grcatcr I)i- 
fiance, thcn it would confidcrably 
warm thcm at, in cafc they were 
hcld bcncath its 1cvc1, or cvcn by its 
fidcs: and ’tis true, that in all c a b  

vation, for rcatbns clicwhcre dif- 
courted of, holds wcll c nough ; and 
rherctote it may be worth criquiry, 
whcthcr in Cold, which is generally 
looked upon as the contrary QuaIit)’ 
rn Heat, chc diffufion ( from cold bo, 
dies 1 bc madc more fttongly d o w ~  
wards, then either upw&ds or tu- 
wards the fidcs, 

About this matter, I can as yet find 
among my Notes but thc two fol1ow- 
ing Experiments, aud thofe not both 
together, 
[ A very thin bubble was blown at 

a Lamp, and purpofely made flat at 
the bottom, that it might be t lg  
more cxpofcd to thc cold, and if 
waslufpcnded by a itring within 
pretty deal Icfs thcn an inch of a mid+ 
turcof beaten Ice and Salt, where. 
with wc had half fill’d a convenientb’ 

vulgarly taleo I I O C ~ ~ C  ot, thc O b f W  
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could not find, that a cold, Capable 
of freezing, did fitribe io high up- 
wards, for the water in the bubble 
remained altogethcr unfrozen j which 
agrccs vcry w i t  W L K ~  what we have 
ob(\rvcd, that a mixturc of ice and 
fait ciid not conp ai thc vapours, chat 
wandered through the Air,above half 
a barley corns breadth higher, then 
the mixturc in the Glals reached. 3 

3, [ A mixturc. of how and lalt be, 
ing put into a vial with a long neck, 
the round part ot it was by a weight 
kcpt under water, out of which bc- 
ing takcn after a while, the outtide of 
the @ais beneath the furface of the 
water was calrd with lolid Ice, N B, 
ClpccialIy about the bottom of ttie vi- 
al, of grcaKCC1 hardnds and thickncfs 
tllctl one could cafily imagine. 1 

4. Thus far the notes, iron1 which 
nevcrthclch I Wil l  IlOt p/itiuei'y con- 
clude, though ttlcy fccm to perfwade 
it, that the t m h y  of the cold pro- 
duced by Bodies qualified to freez 
ochcrs, is grcater dou7awdvds then 
apwards: For, the tatisfaaory de- 
termination of that matter may, for 
Ought I  OW, rccpirc Trials more 

artificial 
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attiticia1 and nice, titcn thofc veld 
havc bccii rccitiiig, And I could 
wirti, that I could fitid the lat? of 
them to have bccn carefully rcpcxttcd 
and rcgiltrcd, bccauk i t  iccins lorno 
what ftraiigc, th.x thc ICC koul,[ be 
much tliickcr at the bottom of the 
vial, thcn clkwtierc, in rciard, that 
whcn wc kiavc., as wc very h q u c n t l y  
haw, put mixtures of fnow and ialt 
into vials, and lclt tlirm in theopen 
Air, wc gcnetally obfcrv'd, that the 
outiidc of t l ~  GIak was cas'd wid1 
Icc, or covcrcd with hoar froft, Ji- 
r&iy over againit that part ot the 
infide of the Glals, wlicrcin tlic f r b  
gorifick rnixcurc was. S o  that part 
of tile h o w  and lalt refolving oiic aiio. 
tlier, arid falling down in thc form 
of a liquor to the bottom, tlic un- 
nieltcd part of the mixture would 
h a t  upon this liquor, arid the exter- 
nal Ice would appcar over againit the 
floating mixture, by which it  waf 
gcricrated: So that as thc mixture 
grew thinner and thinner, Po wodd 
the Zone or girdle, if I may lo call 
ofcxtcrnal rcc, grow narrower sild 
narrower, till at Icngth, w~ietl the 

LilOM' 
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how quite melted away, the ex- 
ternal Ice would quickly alfo vaniih, 
But from this oblervarion ( which we 
frequently made 1 That as ill fuch vi- 
als thc Ice did not appear (JS I juft 
now relatcd) above half a mils 
breadth higher then thc mixture in 
the glds ; to 1 rcmcmlxr not to haw 
obicrved it much lower Scneath the 
mixture ; from thofe things, I jay, 
it may bc probably conjc&tured: that 
cven the coldelk Bodies ( at kafi  un- 
leis their Bulk alter the catc ) do not 
diffufe their frcezir?g vertue, eittler 
upwards or downwards to any confi- 
derable diitancc. 

5 .  Thek trials, as I wasintima.. 
ting, may fuggcfi ibmc difficulties 
about rhc lafi of the ~ W O  Experi- 
ments, tranfcribed out of my notes. 
But as 'tis evident thek obCcrvations 
weremade in thc open Air, by the 
freezing of its rovitlg vapours, and 
the mentioned Experiment was made 
under water, fo how much this diffe- 
rence of mediums may alter the cafe, 
as to the way of the Diffufion 
cold, I dare not, till further trial, 
b ld ly  determine, efpecially iince 

N one 
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onc Circumfianw, to be under the 
nekt '1 itle mcnrioned, about the 
freezing of Eggs, may pats for an a& 
ditional tixpcrimcnt as to our prcfent 
Enquiry : For the Cafes obtain'd by 
frown Eggs fulpendcd under water, 
which tcciii to argue, that the D~ffu. 
fian of their cold was madc cvcr>r 
way, h c c  thcy were quitc cnclofed 
in  the Ice, t h y  liad produced. 

6. 'fhough the Expcrimcnt of 
frcezinp, watcr by the Intcrvcntion of 
ralt and lj?om be not a new one fog 
fubfiancc, yct I hold it not amils, to 
makc a further mention ot it on this 
occafion. Bccauic that what I a@ 
to dclivcr about it, is a Paticular not 
taken iioticc of ( that I know of ) by 
others 3 the premihg of which 
will, according to what we lately in* 
timated, much fatilitate thc trial d 
marly of thc Expcrimcnts to W 
down in the following part ofthcfe 
papers3 atrd will itidccd appear to be 
of 110 h a l l  moment in our wtin~e 
tempt ot Frarningan ~ i p o r  of cog* 

ttr& chid thih s3 that has hindead 
men-fmm m ing any confidct@ 

For it( ha% Jbng kcmed to me o m  of 

progrek 
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gbds, then lift up the Ice ; and confc- 
qucntly does the former, and there, 
by ipoils the Experiment, before it 
bc come to perfehion, or have let US 
fee what Naturc would have done, if 
fic had nor been thus hindred in her 
work. 

7. The confideration of this invi- 
ted me to altcr the common way of 
freezing, and ordcr the matter io, 
that wtmiocvcr I pleafed, t tx  expo- 
led liquor thould nor begin co kcez 
at the cop or fides, but at the bottom, 
which 1 concluded it very eafie to do, 
by mingling the falt with that part 
only ok thc how, which was to lyc 
baicath a i d  about rhc bottom of the 
@ais I placed in it. For by this 
means the Inow, that was contiguous 
to the fides, was able but to cool the 
waccr, and difpofc it to Glaciation, 
whcrcas the mingled Inow arid Ca,Jf, 
on which the bot tom of the glafs refiO 
ed, did aha l ly  turn the ncighbouf- 
ing Liquor into Ice, and lift up the 
incumbent liquor toward tlic higW 
and empty parts of thcglafs: fi ld 
this liquor alfo I could afterwards 
f f c a  at plealute, without daoger Qf 
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thcrcurito; to which I hal l  oldg 
add, that by thc way above mcntio, 
ncd, I do upon particular occafions 
makc tlic cxpofi'd liquor frecz, not at 
the bottom or thc top, but next to 
whatfidc of thc Glais 1 plcak, ace 
cording to thc Exigency of the Gqx-  
rirnent. But though it may fuficc 
to hsvc tizited the Spcculativo Mi- 
~eiicc, that may bc drawn from this 
way of frcrzing Liquors, it will be 
cxpdicnt to givo rxylititrly this prat 
ttical Advcrtilcmn t, conccrsing it, 
that whcrcas it kerns to havclbeen 
taken for granted, that h o w  is ne+ 
ccKary in this Artificc, and, wc ouf 
ldvcs werc for fornc time led itway 
with the rcit, by tbat luppoiition; 
yet that is but a prelumpcion, and 
ou&t co bc rcmovd as o m  wry.  pr@ 
judk?d to thofc :that with us dcfigfl 
the prc kcutiii g EXpcrimcnts,in order 
to, ttic I J ' l f o ry  of cold. Fordnow3 
but feldom to be found 011 t k  g m d  
in coiriyaxiibn ok Ice, and being ,bur 
a Conpies of many . h a l l  ~cef ic )@ 
with much Air intercepted 
t h n ,  i t  is not ( . ~ t ~ t e - i 5 p ~ i 6 # r . )  ne& 
h durable asthe more intire +$Ody of 
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folid Ice ; and yct we haw found by 
frequcnt Experience, that Ice well 
beaten in a Mortar, will tervc our 
turn for Artificial Glaciations, as 
well ( if not in iomc l C f p C & s  better) 
as how, and thcrcforc in this k h b  
ry oi Cold we indifkrcntly prrttribc 
Snow and Soh, or ~ a l c  and Iie as the 
Ingrudieim RE oqt Glaciating Mixo 
tures. 

N 4  Title 



Title V I. 
Experiwents aad Ubfirwatiouf 

touching the Preferwtion a#d 
I>e/irtcElion o j  ( Egg$, 

Apples, and other ) Bo; 
dies by Cold. 

is a Tradition common I” cnough, though not hcre io 
E n g h d ,  yct among thotic that have 
given us Accounts of vcty cold c o w  
weys, that if Eggs or Apples, being 
frozen, be thawcd neat the fire, they 
will& thereby fpoiled, bur if the)’ 
bc immcrfcd i n  cold wafcc, the in- 
ternal cold will be drawn out, as 
they fuppofc, by the cxrcrnai, and the 
frozen Bodics will be harnileflp 
though nor To quickly, thawed, 
This Tradition I thought fit to C Y C ~ ’  
mine, not only bccaule it m;ry be 
doubted, whether it will fuccced 1” 

O W  
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our more Temperate Climate, a d  
becaufe I love not to relyc upon Tra- 
ditions, when I have the opportunity 
to examiae them ( efpecially if no 
one Credible Author affirms them 
upon llis particular knowledge, ) bur 
also bccaule I thought the kxperi- 
ment, if true, might be to varied 
andnradc uic of, as to become luci- 
ferous cnougb, and afford us divers 
Ammntrra of cold, not fo cafic to be 
produced by the more known ways 
of bcperimcnting. And according- 
lyhavingexgofcd Come of thcfc &I- 
dics to a cold that was judged iharp 
enough, we akctwards put thcm in 
water, but found not thc event ane 
Ewer our cxpcdations, ti0 ~ c e  apr 

earing to be generated j neverthe- 
refs we were not'hercby fo dilcourar 
ged, as not to repeat the Expcsiment 
( which we jud ed to be not unlike- 

vantage then before; apd having 
thereby brou ht itm Cucceed, we at- 

keveral ~ikh&t aim, but cannot 
now find ariy Entry of divers of them. 
But thofe1 have hitherto met whh 

among 

ly  ,) with more r: ollicitoufnek qnd ad- 

ter wards ma ! e levera! trials of it with 
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among my Nmes, I hal l  f'ubjoytl, 
as having in them Come Particulars, 
that may afford ufeM hints to an En+ 
quircr into the H$hwy and Nature 
4' Cold And I hall  fct down to- 
gethcr, and that in this place (though 
itwouldnot otiicrwitc bc thc mofi 
proper) tliofc I hrrvc rnct with, be- 
caufc Pome Circumitances of one of 
other ofthcm may be of ufc tous 00 
fevcral occafions in the prcicnt Trca- 
tire. 

2. [ An Egg weighing twclvc 
drachm a i d  otic grain wrapt in a 
wax'd papcr (to keep it from the 
liquor of thc thawing how ) and fro. 
zen with how and ialt, wrtntcd four 
*grains of that weight : put into a dim 
of kirwater there crufiicd as mud 
Zct? about thc autfide as made the 
Egg and Ice fifteen drachm and nine 
grains ; the ice being taken off fro@ 

Arhe hell, and the hell  vcry well 
dried, the Egg was found to weigh 
twelve drachms and twelve grains 5 
the 9gg being broken, was found 01- 
m& quite thowed; the E g fro$* 
h t m  in water, *being t a awed It 
[UnIr, 3 

3. we 
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3- [We-r[ook two Eggs ftrongly 

frozen, and in a room where there 
was a good f i q  WC put one of them 
into 8 deep wooddcn-difh lull Of very 
cold water, and fct thc odicr by ir, 
upona table about two yards from 
thc fire, that they might bc in Air of 
the tame tempct as t o  hcatmd cold ; 
then perceiving thc Egg, .that lay un- 
der water, to tiavc obtained a thick 
ctult of Icc, we rook it out, and ha- 
ving firfi freed it from the ICC, btoke 
it, and found that lomepart of the 
white was not yet 6rccd from a pmty 
fioreoflittk parcels of Ice, but the 
rcCt of rhc white (which was  niucli 
the greater p r t  ) and the Yelk l~cm-  
cd to bc much what of thc h n i c  C-on- 
fifience, as if the Egg had not for- 
merly becn frozen, whereas tlic other 
~ g g ,  drat lay by upon thc dry tdbto, 
had not d y  ks Whdc white frozen 
into a confificnt Body, but the Yelk 
it  CeK. haugh wefaw-no diltiri&tgarr 
ticks ofIce in it, was grown fo liars, 
that it cut jufi iikc the %k% of an Egg 
over boiled, and king cut quin: 
throQgh, (hewed us certain GonccIo- 
w i d  &des of Lomewhat djfkrink 

C dour s, 



Coiours, with a {peck much whiter 
then any of them in the middle of the 
Yclk ; which lalt circumltance% 
whcthcr they were accidental or no, 
further oblcrvation niufi dcrermine, ] 

Note, that though wc h a w  not 
found abovc once, that frozcn Eggs 
would Lwihi, yct when we had broe 
ken h c h  Eggs, the frown white 
would Iwim, but not rhc yclk. 

4, Wc afterwards rcpcatcd the 
Experiment of laying two frozcn 
Eggs w a r  together in the place above 
mentioned, the one under watcr, 
and the other out of it, till that put 
in watcr had got a thick Icy crufl, 
and by breaking of them both, pred 
icntly after one another, wcrc con. 
firmcd in the Pcrfwafion, that fro- 
zen Eggs will thaw by great odds 
( ctetcris paribus) faitcr when immer- 
fed in water, tlicn when furrounded 
only with Air. 

5. [ W e  likewit;: took a frozen 
Egg, and from a fix’d place fufpcnd- 
ed it fo by a ilcndet packthread, thu 
it hung quite under water without 
yet touching the veffel, that the wa- 
t(X Wirs in, This we did putly upOD 

ailother 
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ailother Defign, and partly to ob- 
lcrve, whether or no the Lcc would in 
this cafe be contidcrably rhickcr or 
thinner again& the lower parts ot the 
Egg, as we formcrly mcutiori’d Our 
ielvcs to have oblervcd it to bc very 
manifcfkly at the lower parts of 8 
@ais, which having Ice and Salt in 
it, was immeri‘ed under water ; buc 
when we took out the Egg, after we 
faw that its Icy cafe had covcrcd the 
packthread it was hung by, wc found 
the cafe upon breaking it, of a thick- 
r~ds uniform enough to keep US iron1 
concluding any thing from this trial 3 
fincc, though there were a pretty 
deal of Ice generated at fo fmali EL di- 
fiance from the cafe Of the Egg, that 
itfiemed to owe its Produ&ion to 
the fame caufc; Yet, which was 
fomcwhat odd, we did not find, 
that this Ice to that which did 
immediately embrace the Egg, 
though we had come faint tufpition, 
that thc Rudiments of it miglit 
been very early parted from the Egg, 
by fome little haking of the table 
occafioned by peoples p a h g  to and 
fro in the room, 1 

64 we 
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6, [ Wc took fomc Pippins, arid 

expofinq them to freez all night, 3rd 
putting;hcm thc mxt  morning into a 
Baion of w r y  coId water ( though in 
a warm room 1 they were not Ion& 
there without being inclofcd with ca+ 
lees of Ice of a confiderablc thicknefs ; 
W h c r c  note, I. ‘rhaa thatpart ofa 
fioating Apple, that was imrncrfed 
undcr water, had a very much thick- 
er coat then the othcr part which re@ 
mained above it. 2. That the extanf 
p m  fecmcd likcwife to be hardcf 
thcn the immcrkd, 3. That 
one of theie Pippins being purpofelj’ 
lek out of the Baion, but layed by irj 
fecmcd upon cutting to be hardef 
and more frozen thon thok Apple5 
which had bccn put into the water9 
which fcarce fccrncd to be at all hap. 
dcr thcn ordinary Pippins, that hsd 
nuvcr bccn k t  to frcez, at lcafi 
thofe parts of the Apples that were 
m a t  the rinde, and contequend)’ 
mar the Ice. 4. That neither frozen 
Pippins nor frozen Eggs, potwIehY 
fianding their great powcv of turning 
pan of thc contiguous w a w  into Ice, 
did appear to Us to detain or 

any 
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8. n 7 c  had atfo thoughts oftrying 

whether or no pieces of Iron of levc. 
rat kapes and bigneffes, being for dir 
versdaysand nights expofed to the 
freczirig Air, and afterwards irnrnrlfi 
fed in water, would produce any ice, 
as frozen Eggs and Apples do.For the 
Brirtlcnefs of the Laths of Stone* 
Bowsin harp froits, together with 
othcr obfervations elfewhere menti- 
on’d, fccm to argue, that (to ufc f i  
popular phrafe 1 the Frofi does alfo 

‘ et into thcfc Bodics. And I have 
k e n  affured by one,whom the Trials$ 
I had made with Eggs and Appkst 
invited mc to confult, that a great 
Chcefc, he immerfed in water in 
Cold Countrey, was prefently cove. 
red over with icc. But though, 85 
I faid, I had thou hts of making the 
above mcntionefi Trials, yet for 
want ofa frofi iufficiently durable, f 
was not abIc to cffe&k what I defign’d. 
But thus much 1 tri’d, That rhoughf 
kept good Lumps of Iron, and as1 
rerticmbcr of other Metalls, befideo 
pieces of Glais, and a fione or tNo 
ofa convrnient iize, in tnow arid fih 
Iknovv not how much longer, then 

would 
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would have fufic’d to mate Eggs or 
Apples, OS h c h  kind of things fit LO 
produce itore of ~ C C  in water, upon 
thcir being thaw’d herein ; yet WCI 
C O U ! ~  not hnd, char upon the immer- 
fingck tcwal  newly nam d Mineral 
Bodies, there was the leafi ice pro- 
duced in the cold waccr, where wc 
kept them covered, I mult not ne- 
verrheleis omit to make fomc mcnti- 
on of that which lately fecm’d to hap- 
pen at the door of our owti Laboras 
tory ( refpe6tiing the North Ea&) 
wherc Lome Clatfes, newly brought 
from the ihop, and not imploycd, 
lying in a Basket, as they poured wa- 
ter into one of them to riricc it, part 
ot it was prdently turncd into ice, 
whilclt one of my Domcfiicks held it 
in his hand, who coming rcfently 
to fhow it me, I fulprde ! the ~ C C  

might have corne from, or rather 
with the water that was poured into 
the Glals, but upon ciquiring was 
airured ot the Contrary. 

g, But here I n~ufi not omit ano-‘ 
thet trial relating to the former EXL 
periments, which may k t  11) lome- 
what odd, if its Event prove con- 

Q fiantly 
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fiantly tile iamc, as when we tried 
it. For after thck and divcts othCC 

crimgnts made, with fro.L.cn E@ 
Ayplcs, we thought it might be 

worth die cxamining, whether or 110 
Icc and thc Liquors of tlicfc Cop 
crws would produce die lilrc cffe&L't 
as 1:rrjzen Eggs and Applcs ; and be* 
cautc 'tis uiually an caiicr way, the0 
that which is tnore common ofbrio&' 
iiig ~odics, whofe dcgrcc of cold 15 
mow languid, to frcGz watcr, toil10 
cludc them with ice or Inow in 
finglc vial, and io put them up$ 
ading only  upori thc minute, and e& 
fily conqcnlablc vapors that wander 
in rlic Air:  wc took that Courfc 
the triais we arc tncutioriing, wii~fe 
iucccfs is thus bricfly (et down in one 
of our noccs. 
[ 8 0. Ice a i d  Juice of Pippins well 

fllakcri towthcr in a ringlc vial, proc 
d u c d  a6~mlaitcc of dcw, but Yue 
could i t a  fatisfie our Pclvcs, chat J' 

produced any Ice, 3 
I I 1 .  Alio Ice 8nd thc whitc ofa! 

Egg modcratcly bcatcn into a 
( uor, wcrc tricd, with juf i  thellke 
JUcccb : But tlick trials having fca@ 

bee0 
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been madie above oncc., and 3t mofi 
but: twice, bc rrpratcd. 1 

12. As for what is h id ,  That 
Eggs arid Apples thaw’d in the Water, 
arc bettor prC{crv*J tticn tllaw’d by 
thcfircs fide, we trid it in  Pippins 
(for in Eggs tlic Expcr imcnt is flOC 
io cafily and quickly made) and as 
far as wc could dikern, found it true, 
and fornewhat woiidred to iec, how 
Coon, and how much putrcZaAion 
was indu(d into thok looi‘ely con- 
texed Bodies by an ovediatty t h a w  
in g. 

I 3. If we may believc theRcIatf- 
oris ofNavigators,and otlicrq of good 
CrcJit (of  O ~ C  or two of wGm. 1 
had tho opportunity to makc Inqui- 
ry ) there may be good uk made d 
whar happens in the different ways 
of thawing Eggs and Apples, by a p  
plying the Oblervatiorl to other Bo- 
dies, and even to Men, that happet1 
to be dangcroufly nipp’d by cxcefivc 
Cold. For it is a known Obfcrvati- 
on amon thok, that have inliabitcd 
or vifitc !? the Northcrn Climates 
that if thofc, wholc hands or fcct, 0; 
faces happen to bc frolcn, approach 
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them too near or hafiily to the fire, 
they are in dangcr of lofing, or ar 
lcaft much prcjudicirig the ovcrha- 
M y  rhaw'd parrs. ( ~ p o n  dirccrs of 
us { fays Captain 'fames, lpeakiiig of 
his companions) bad the cold rais'd 
Blilf e7 S as as Wahts. This we imb- 
gined t o  come, t j  reafin that they tame 
too hap+ to the j v e ,  ) And thcreforc 
they that arc morc careful to be Cafe- 
ly  tiicn quickly JtIivcr'd from the 
painful cold, arc wont, before chcy 
comc near the firc, whctlicr ic bc 
open or in Stows, cithcr wcll co 
wall1 thcir hands, or other frozen 
parts, in very cold water, or c lk  co 
rub them wcll with Stlow it fclf, 
And this brings into my mind, that 1 
iomctirncs indeavourcd to find by 
trial, what Bccf long cxpofcd to frcez, 
and diffcringly thaw'd, would tcacli 
me by way of confirmation of tbis 
Tradition ; but being then oblig'd to 
unfeafoiiatk Hcmovcs from 'the place 
whcre I niadc m y  Trials, thcy did 
not for that Rcdon afford me the la- 
tisfabtion I dcfir'd ; but mcetiag with 

, an intclhgent p c f h ,  that had beell 
an houfckccpcr in MH~~OZJJ,  and til* 

quiring 
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quiring of him whether he had ob- 
ierved any thing about this matter, 
he told me, that h a v i q  once had two 
very large C hceies ~ ~ O L C I I ,  he thaw’d 
one of them in watcr, and the O C ~ J  
in a Stow, but found, that thawin 
in watcr was much thc bcttcr way o 
thc two ; and I was well plcafed to 
be anrwered by him,th;rt thc C heetc, 
thaw’d in watcr, did Coon acquire 
therein a Crultot icc. 

14. But more memorable is that 
Relation,, which I remember I havc 
read in tbc expcrienc’d Chirurgion 
F&it;W HildmUd’S Trcatik of Gan- 
grenes, wbrc hc rclates from crc- 
&le Teeimony, how thc whole 
B O ~ Y  of a Man was fucccsfulIy 
thaw’d, and which is more Itrange, 
cas’d all over with kc, by bung 
handled as our “&s and A ples 
were. His own words, becau ip e the 
Narrative may prove of tornc ck, I 
fiall Cubjop, and thcy arc thck j 
Narravit mibi V i r  QUidAm nobilis & fide 
dignw, fe, cum cas Rvg(l;oncr yerarpdret, l{rld,,nw# 
;mid@ atiquando in Vi&torrmfecuwdu~~ dr G a r -  

quem plauJbo(iro impofit urn, tirm dedux- 10. 

f 

Gdirlmwr 
Frlrritiws 

ViamfriLqarc rigidurn, oc yenc mortuum, & ccle Spk- 
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Nqvigators or others about it. 7%@ 

. ahen, which1 would prcmik in gc* 
neral, is only this,That whether BO- 
dies be frozen by the ingreis of frigo’ 
rifick Atoms, which by thcit intru- 
ding i n  fwarmr, can fcarce avoid 
dikompofinp thc Texture of the Bo- 
dy, or whctticr it be made by the re- 
d s  of iome matter, that did before 
Congelatioil, more itrongly agitate 
its parts ; which way ~ O C V C ~ ,  1 fay, 
frc czing is cffe&edr ’tis manifcit, 
that the Nature of a frozcn Body is3 

at lcafi for the time, much alter’d, 
and thcrefpre we thought fit to place 
it among our kenera1 Articlcs of In- 
quiry about Cold, what the cEc&ts 
ot‘ir may be as to the Confcrvation 
or DeitruAion of the Textures of Bod 
dics. But as for the duly proiecutin& 
this inquiry, we do, 4s we lately in-. 
timatcd, want thc time and conver 
nicncy, we judge needful tor fuch a 
walk, the matter kerning to require, 
that it bc watchfully and confidcrate- 
ly manag’d, and that both thc Nature 
of particular Bodies, and the diger- 
fig, degrces ofcold, and the diffcre 
p g  tirnvs wherein the Condiuon qf 

the 
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the e x p ’ d  Body is eftimated, be 
t a b  into Col&kration. For we: 
find, that a moderate dcgrcc of Cold 
prefcrves many Bodies, and that @a- 
ciation defiroys, or at leafi prejudic 
ces molt others (probably by dlf- 
cornpoling or vitiating their Texture) 
when they come to be thaw’d, though 
whilcfi the Fro{\ is in them, it kcep 
almolt all Bodies from dil‘clofing any 
putrefaBion. 

I 7, ‘This being the general Confi- 
deration I intended CQ propore, it re- 
pains that I add out of credible Wri- 
ters, or other Relators, Lome Obfer- 
vations SO illulttatc arid confirm the 
chicf particulars comprehended in 
it. 
And f i r k  that a moderate degree 

Qf cold Conduces much to the prefer- 
vation of the g‘eateit part ot inani- 
mate Bodies, i s  a thing vulgar1 tas 
ken notice of and acknowle 8 g’d. 
And I do not readily remember any 
infiances that manifcfi, that any de- 
gree of C old, though more then mo- 
derate, pr ovidcd it fall mor t of free% 
ing the Bodies expos’d to it, docs 
fpoil them, wgii ~ u t i n t f i ~ t s  ( fays 

the 
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~artbol.de the induitrious Birtbolil;arcl} niwm boc 

fine ~ r E f i  comyaitam [trziafit in cellis 
Niuariis, in quibus fervente apate vidt 
cwnes mar?atorum Animal& li YutrP- 
dim dh[e co+w~Jc. The next thing 
I h a i l  m~iitioii to ow prcfcnt pur- 
pole, is a memorable poEage in 
Captain 3amcs’s Voyage , which 
ihows, that ib great a Dcgrcc of 
Cold, a5 may be fuppos’d to have 
reign’d in his fliip, that was frozcn 
up all the Wiiitcr in one of rhc Cold- 
eit Regions ofthc World, was not 
qrcat cnough to Ipoil thc mcat and 
drink, that tiad laycri a11 that time un- 
der water, becaulc it feems by the 
itory, that they were not a&ually 
hozen j the words of his Journal are 
thcfc. By tbe Ninth of May me w e n  

Pag.14. come to, m d  got up our five Barrels f 
Bctf‘dnd Tork, and bdd four Ruts of 
Bet*, andow of CjdPr, which God bad 
yrefemcd for US : it bad layen u d t r  w4- 
trr all the winter j jet we coscld aot per- 
ceive, that it wds any thing the nor-e ; 
which is the more remarkable, bee 
caufcofwhat we hal l  note by and 
by, both out of othcr Books, and 
even Out ofthis, about what became 

Of 
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not moa inanimate Bodies, ( I  fay 
imnt'mrrte, becaufc of the Gdngvanes 
and Sphacelatims that oftcn rob living 
men of frozen Toes, Noh ,  and 
fomctimcs other parts) if they be 
a&uaIIy frozm, will not diklofe any 
putrefaktion, whileit they continue 
in that ftatc. Nor is this much to be 
wondrcd at, fincc whctlicr wc will 
fuppofc, that in Glaciation the moilt 
and fluid parts are wcdg'd i n  by in- 
truding fwarms of frigorificktitomcs, 
or that thofe rcfilcfs particles, that 
were wont to kccp the Body fluid or 
foft, arc called forth ot it, be the 
cauk of glaciation which foevcr of 
thefe two ways we pitch upon, wc 
mufi in frozen Bodies conccivc an un- 
wonted reR to be produccd o€ thofe 
movable particles, whole in  tcrnal 
commotions, and difordcrly coali- 
tions and Avolatiom, arc citlicr the 
Cauies, or the neccifary Concomi- 
tants of Corruption, 
20. On this Occafion I remember, 

ahat meeting witha knowing Man, 
whole affairs fiopp'd him during the 
Winter upon the Coaits of Swede* 
and peamark, being dcfirous to learn 

of 





cqurs e p o  suo injh‘tns intqer emerpt, 
m $ I o  quid manibus tenms, The othcr 

cdpt. inltanco is affordcd us’ by Caytdir/ 
Jamc5’4 ~ ~ Y I ~ S ’ S  Journal, and is by him t1it.1~ 

delivered. In 2h Evtnrng ( of the 7mv. p q .  
7 6. 

1 8. of A4dy ) the A 4 a . w  of our fi&, afi 
IW Burial rftrrrned h a r d  fhip, and 
looking abotrt her, dij‘covered form part 
of  o w  Gumer UlJdCT the  Gun-room port$. 
This mail we had commjttrd to Sea at 4 
h cooddrjlarrcP from the pip, and in derp 
m t e r  tzrfir lix rnoncths brjbve. The 19. 
in the morrjzkg I sent Men to dr’‘ hior 
8t<t, he WN fafE in the IC?, his bead 
domr’wards, and bis heel upwards, for 
he had Lut one Leg ; and the PL$er 
irur as y f t  at his mound : i n  tbe afttrnoon 
tkj dtqged him char out, after a l  which 
trmr hc Uas as free from noTompiefi, AS 
when wcfirlf committed bim to Sea. This 
nlteration bad the Ice and rOarcr and tirne 
or/b wrought ort him, that his flpF n.ouid 
fhj  up auld down arpn his Bones like 4 
Glove on a mans h a d .  Rut thcrc is 
otic pcrriricnt particular mow, which 
if- it bc ftri&ly true, i s  io vcry rcc 
markeblc, that I callnot on this occa- 
fion forbear t o  aiincx it, which is, 
That according to thc relation oftk 

Mcr- 
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which in its natural itatk is tranfpd- 
rent enough, to dekrve its Name Of 
C r y  fialline , though not iluid 
enough to Jefcrvc the Name of tw 
mour, lo& with its former Texturc 
all its Diaphancity, and being cut in 
two with a harp knife, appeared 
quite throughout very white. But 
for confirmation of this I {hall rathct 
add, that I remcmbcr, that the per- 
fon formcrly mcntion’d, that had 
made trial of tlic two Chccfes, con- 
feis’d to me, That, though that 
which had bcen rhaw’d in Cold wat 
tcr, was very much the Ids fpoil’d, 
ycr thcy were both of them maniiclt- 
ly  impair’d (and the other of them 
was fo in its very corifificnce ) by the 
Froit, though the Bulk of the Chccr 
fcs was very confidcrablc, and though 
they were both of them, of a more 
thcii ordinarily good and durable 

2 2, Thehext thing I hall  alledge 
to this purpofe, is the Oblervation 
ofthe Hohnders, eyen by hch a der 
grec of cold as thcy met with in Nolrlp 
zemblo, before the middle of 08obtf, 
af which time their firong Becr, by 

being 

rort, 
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of Wine, we made romc weak BcVcrbg4 
which ( 61 rcafon that tkc  Wine by betfig 
fiozcn, hrd lop tiia Qitiuc) w# litdl 
bcttcr tbrn water. 

2 3. And 1 remernbcr chat a learn0 
td Man, whom I ask’d iomc q d i .  
ons concerning this matter, told met 

that in a Northern Countrcy, leis 
colder then Mufcovy, lie had obfef’ 
vcd, that Beef having bccn very long 
frozen, when it came afterwards to 
bc caten, was aIrnoit infipid, and be 
ing boil’d affordcd a Broth littlc bev 
tcr then conmion water. 

24. If 1 had not wanted opportrt’ 
nity, I thould here fubjoyn an Ac6 
count of fome Trials, for which 
made provifion, as thinking t h d  
not abiolutely unworthy thc making? 
though extrzvagarit cnough not to 
likely to fuccecd. For I had a m i d  
to try, iiot only whether fomc p ~ a m  
arid other Mcdicinal things, Voho~c 
ipecifick virtues I was acquainte d 
with, would lole their peculiar Qua‘ 
li ties by being tkqpughly congcal’dr 
and ( feveral ways 1 thaw’d; aa d 
whcther thaw’d Harts-horn of 
which the Quantity of Salt sod SaJiv 

fpW 



f ititof hch a determinate itrength 
LOt11d bcforchand be tri’d by dittil- 
hion, would, aftct having been 
h g  congcal’d, yield by the fame 
way of dittillation the ianrc. QuaIltis 
fy of thofe a&ual rubfiance>, as it the 
Hartshorn had not been ftozcti at all, 
But I had allb thoughts to try, whc- 
t k r  the Eledlrical faculty of Amber, 
( both the Natural, and that fa&iti- 
ous imitation oi it 1 el tcwhcre teach ) 
and whether chc atcratiivt. or dire0 
etive Virtue oE Loadftones, rlpccial- 
ly very weak ones, would be either 
impait’d, or any ways alcer’d by be- 
ing very long cxpofed to the intenleft 
degrees of Cold within my powcr of 
producing. But to have nam’d luch 
extravagancies, is that, which I think 
enough, and othets I feat may think 
too much. 

25. Yet fame few things 1 hall  
fubjoyn on this bccafion, becaufc it 
Wil l  add hnewhat not impertinent 
to the Defign of this Treatire (which 
is to deliver the Phmommd of Cold 
as well as countenance what 1 have 
bcen propofing ; and thde things are, 
That I by very crediblc T&imcr 

P 2  OY 
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Cold are much interior to thok that 
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places, with a Noife, which was fur. 
prizirlg enough KO them, elpecially in 
the Night. , 

28, I remember alfo, that a Php 
fician,. who liv’d tor lome years in 
one of the Coldcft Plantatioris of the 
wtjt indies, rclatcd to me, that he 
had obfcru’d the Bricks, he had im- 
ploy’d about Building, to be vcry 
apt to be Ipoil’d by the long and ve- 
pcmcnt frons of thc Winters there j 
where he likewife faid, that ’twas a 
uhal thing for the Houfcs buildcd of 
Brick, to decay in fewer years by far, 
thcp here in Efiglsnd, which he laid 
was gencrally, and, as he thought, 
truly imputed to the cxcefive Cold, 
which made the Bricks apt to 
crumble, and moplder away. Bur 
thoqh  1 darcnot lay much weight 
on this Obtervation, unlcfs 1 knew, 
whether die Bricks WL re Miciently 
burn’d, and frcc from yibbles, calci- 
nablc by thc heat thqt burn’d the 
Bricks: yet wcmuitiiot dcny, that 
extrcmc Colds may be able to ihav 
fer or diflolve the Texture of as clofe 
and lolid Bodics as Bricks, rfpecisll 

L ‘cicntIy 
if 6hc 4quqoys Moiiture be go! fu & 
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cicntlydriven away, if we will ads 
mit, what I remember I have mcnri- 
on'd in another Treatire, out of a ve- 
ry Learned and credible Author, of 
the power, that a lrcrztng Ucgrce of 
Cold has had to break even fold 
Marble. And much Iefs fnall wo 
doubt thc pofibility at what the Phy- 
ficianrclaced, if wc will not rcjea 
the Tefiimony ot the Learned O ~ P Y S  
worrni~, according to which, Iiiitru- 
ments made evenot to hard a Metal 
as Brafs, a!c not priviledg'd from the 
Deftru&ivc Operations of fome Dc- 
grees of Cold, For, Ex core fa86 ope- 
y p  ( iays hc in his Curious Mu[km ) Lib. ,. 
vi frigoris quafidoque rumyuntur, quod Sccf. 3: 
tamen yauci crtdufit, id tmren experi#s pag*,22. 
ej! Eratoflems, 8 N$rw jobannis 
MufickiuS in d@iUimo['.o Itifitre, guo 
per fretum Cbr$iafium tranptum in 
marc Auflralc invehire moliebatur. To 
which , perhaps mofk Writers, 
would, if they met with it, add this 
paiTage out of the Dutch- mens Voy- 
age to Nova Zcrnbla. Tbe 2 0 ,  { of 
ORobcr ) it trrr~ calm SunJbiny wt'atbey, 
and then again we f4w the Sea open, at 
which time we mnt OA Board, to fetch the 

Cap. 5. 
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vet ofour Beer out of the pip, wbtw W# 
fourrd{omc ofthe Barrels f ronerr in  yiettsj 
rlrrdrbe Iron H o o p  t h t  were upon t b  
Jofaw Barrels, were ayo froxm inpzecef. 
But though this Tc ti imony iecms 10 
prow, that exrrcmc Cold may break 
even Iron it tclt, and though pollibly 
fucli at) A%irmarion might in the ge- 
Jlcfd not t~ crroncous, yet  I hall 
forbcar to draw that iiiterence fronl 
this paffage, bccaufc 1 lufpctl, thaf 
fince the Irons,that were brokcn,wcre 
Hoops, and fincc it kerns probable 
by tlie fiory, that clwc w&rc Barrck 
fioc Hooyd with Iron, broken alb 
by the fame Frdt  ; the brcaking of 
the Hoops may havc bccn the ef€e& 
not of the violcncc of the COW, as 
a€ting irnmediatcly upon thc Iron, 
but of the Liquor iu the veifels, 
wliich bcing by the Cold that f m e  ic, 
turn’d iiito ice, was fo forcibly e%* 
pandeci, as to burQ, what cvcrop 
pos’d its dilation, according to whP4 
wc f i d l  have occafion in its drtc 
placc more fully to deliver, 



iring of the formerly rncnti- 
on d Dhyhcian to tlic t:ulsian Em- 

peror , what expcricnco tcachcs 
about Come of the mattcrs treated ok 
in chis ( fixth) Tick, in tliofc cold 
Climates, whcrc the cffc&s of frccz- 
ing are more notable : Wc told me, 
that thc tradition ( tncntion’d abovc 
touching the fafcfi way of thawing 
is in Mulcouy gf.mcra\ly rcceiv’d, and 
that ’tis dual for Men, that have 
their Cheeks and Noles frozen, to 
rub thcm well with how, and efcayc 
unharined ; Whereas if they go im- 
mcdiatdy into their Srovcs, t \Wy of- 
ten lole the Top of their No{=, and 
introduce into their Cheeks a kind of 
paralytick Dificmpcr, or bcnurno 
medncis, that they cannot get rid of 
in many Moneths. 

And having alfo inquir’d of the 
fame Ingenious pcrbn whether 
Wine frozen, 3nd thcn permitted to 

thaw, 



thaw, till the unfrozen Liquor had 
quite refolvcd the ice, was not there- 
by ipoil’d by having its Texture vitia- 
ted, he aniwered, that iti wry firong 
Clarct-wine he found the Colour 
fcsrce at a11 dcfiroy’d, nor the Liquor 
orberwite much impair‘d; but that 
in wcakcr Cldrct-wine the Colour 
was Ipoil’d, arid the Liquor was 
orherwife much the work But note, 
that in the Frenchwwinc tticre re- 
main’d a third part or more unfrozen, 
fo that it kerns not to have bccn cxs 
pos’dtonear io cxtremc a cold, as 
that of the Hollmdrrs, or of cdytain 
James; and that PhyGcian likewife 
told me, that of b m c  very Ltrong 
Beer, that he had in great part frozen, 
the ice had Comc Tafie ot the Hops, 
but was difpirited like phlegm. 

Having inquir’d how long dead 
Bodies would kap, he told me, that 
if they were throughly frozen, they 
would bc prcfcrv’d incorrupted till 
the thaw, though that perhaps mi ht 
not happen within four or tve 
Moneths after the Death of the Man. 
He added, that he had the Veniton 
of Elkcs fent him unkltcd, and yet 

untainted 
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hntahted,out of Siberia (which k 
fome hundreds of leagues dlfiant 
from Mort0 ’j and that Bcef and other 
h l h  well frozcn, would keep unpu- 
trified for a very long time 3 and 
when I ask’d whether the treezing did 
not impair it, he anlwcrcd, that 
with long keeping it congeal‘d, it 
wiUgrow very dry and bc impair’d 
inTaite, and will not make lo good 
Broth as meat that was never frozen, 
And he further told me, that in cafe 
frozen meat were Icilurely thaw’d, it 
would be far the lefs impair’d, and 
might be well roiled, but if before 
it was thaw’d, it were laid down to 
the Fire, it wouldnot ever be well 
rolted, and would eat very Lurvi ly  ; 
and though a of Mutton, for 
infiance, were kcpc very many hours 
turning before t t x  fire, yet it would 
continue raw in the middle. 

Having inquir’d about the rubbing 
Bodies with Snow to unfree2 them, 
he told me(agreeab1e to what 1 noted 
him to have faid above ) that he had 
ken fevcral perfons,that had been fror 
Zen,& that when a man is tdd,that he 
i s  frczen, and haviag asgd where- 

abouts 
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&outs (for the party himlelf ufuallf 
knows it not)  is intorm’d, that itis 
jn this, or that place, which is COW 
monly the Nok or thc upper part 
ofrhe Cheek, or perhaps the Tip of 
ghe Ear, he ulualfy rubs the part ve- 
ry well with Snow, and lets it thaN 
by degrees, elk, if without that pre- 
paration he Cnould go immcdiotely 
intotheStove, he would bc in daog 
ger to lole his Nok, or other frozeR 
part. The Do&or added, that the)’ 
ufe torub thc frozen Meat and Fifi 
with Snow, and that he once exa- 
mind a Man, who in his youth had 
been frozen all over, andinform’d 
the Do&or, that having had occafioo 
in a journey to quit his Sled for 
while, and do Come Excrcile, that 
hadalmofi made him fwcat, k i n  
carclels of himfelf when he return’ 
to the Sled agaic, he was frozen all 
over, and had lo died, had not the 
Company by Accident taken Notice 
of him, and by rubbing him over 
with Snow, and by the ufe of thc like 
means recover’d him again j but he 
told the Doeor, that by this whole 
Accident he was put to no pain, lave 

tho( 
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Title V 11. 

Experiments touching the Ejc. 
panfion of wuter, md Ape. 
OHS Liqrrors 69 Freezing. 

Hat water and other Liquon 
are condelifed by Cold, and 

io much the more condenfed, by ho* 
much the greater the degree of Cold 
is that condenies them, has been fof 
many ages generally taught by thc 
Schools, and taken tot granted 
amongmcn, till of late tome mor6 
fvculative then the refit, have cak 
led it in quefiion u on the account cd 
thelevityof Ice, P tncc which I have 
met with cwo modern writers, tW 
have incidentally endeavoured to 

rave, that Ice is water, not cocrdcnfd 
fat rurified by the inturnekence Of 
water cxpolcd to freezing in veffc@ 
fitly kap'd, mfc 
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There Attempts of thele learned 

Men putting me in mind of what1 
had tried to this purpole, when I was 
karce more thcn a Boy, invited me 
to confider, that by die urial ways of 
Glaciation, iuch as thcfc inpious  
Men cmploy’d, the Experiment is 
wont to meet with a Dilaficr, by thc 
breaking of the Glaa‘es, which not 
only rnakcs the Event liable to fame 
objektions of theirs, that bcfricnd the 
common Opinion, but ( which is 
more confiderable hinders them 

water, that is made by freezin may 
amount to : wherefore we wil H now 
fct down what we have done toalcer- 
taia ( and yet limit) the Experiment, 
as alto to advance it further. 

2. whereas then thck two Ntchaflws 
learned Men, we have been menti- g$$;- 
oning, do To C X P O k  the water toorcorn4. 
frccz, that it is turn’d into Ice at 
~ o p  as f-n as elfewhere ; the incon- 
veniences of which way we have al.. 
ready noted,we,byfrcrzing the water, 
as wc have formerly taught, from the 
bottom u wards, can eafily preierve 

from judging what 6 i lis ExpanGon ot 

m 

w hok 
our Gla 8 eseatire, aod yet turn the 
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whole contained water into Ice ; fo 
that ifaccording to chis way You fo 
placc a Bolchcad or a Glakegg, io 
whole Cavity thc watcr afctmds CO 
the hcight ot an inch, or thereabouts, 
within thc ftcni or hank,  irt a mix- 
ture of. lce, or how and Palt, as that 
chc water is firlt turned into ice at the 
bottom and iidcs, arid not till tlic ve- 
ry la& at thc top, you h a l l  manifcft- 
ly fie, that the ice will reach a good 
way higher in the neck, then the fluid 
water did, and that upon a gentle 
thaw of the ice, the wmr, it returns 
to, will rcfi at thc fame hcight in the 
&ern, towhicb it reached, bcforeit 
was expofed to be frozen, 

3. We have likcwilc ~Ced other 
ways un$olicn of bv the lately men# 
timed writers, to [vince, that water 
is expanded by k i n g  frozen 5 as firfi, 
that we took a itronq carthen veflei 
of a Cylindrical fork, and filling it 
with water to a certain height, we 
uipofed it unltoppcd, bath to thc 
open Air in fr&y nighe, and to the 
operation of how and talt, and 
found, that the ice did manifefi~y 
reach higher then the water did, bee 

fore 
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d be abundantly co~ifirm’d by divers 

the Experiments, that will hcre an 
there come in more opt)ortunelya 
the following part of this Treatile. 

4, But hcrc it  will not bc alro&c 
ther impertinent or unlcalonable, fa 

cake notice, that not only th& 
School Philolophcrs, who have cop 
iidcrcd the breaking of well itof 
Glaircs in froity weathcr, (an  s@ 
dent but too frcqucnt in Apotliccari?, 
Shops, and Laboratories ) but &’ 

the Cold of thc cxtcrnal Pill 
contraoing the Air and Liquor wilt’ 
in, the Ambicnt Air muft brcak 
fides 01 the Glais to fill thatfpac* 
whichbeing dcicrtcd upon thc G@ 
dgqration of thc includcd Air, gp 
4h”r: would othcrwile leave 
CUUP abhorr’d by naturc j and e@ 

afcsibe this Pbarromenon to ‘Nard 
abhorrcncy of a vutwm, citjpr P 
being acquaintcd with thc weipCfO‘ 
fbc; =Air, know g,ot, what probdt 
B C F ~ W  to gjvgqt it, or i thy&‘ 
,b.wledgc thar weight> are‘q~f”4’’l 

afctrb’ 
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vcrs modern /GrtuoJi, arc wont to d@ 
ctibe the Plimomcnon to this, thd I 

h k ,  few Moclcnis, that arc l a t h  # 



ahrib'e it to that, and to the great 
contra€tiion of the internal Air, made 
by the Cold of thcExrertlalb , 

$.But as for the Peripatcticks;'~hc 
above mcnrioneci Experiments lirffi- 
cicntly evince, that in many cares, 
'cis not the firinking, but the Expaw 
fion of the liquors contained; in the 
a ~ p ~  veflels, that octofions ; their 
burfiingd and sherefore in chefe qles, 
wc need not, not cannot fly to 1 
know not what .fuga vctcui for ansac- 
count afrhe ~h~norner ron  ; and where6 
as it may be objekkcd, that even gl& 
fes not halffull d diftill'd Waters, rf 
they be cxaktty f b p t ,  are often broc 
ken by thc fro& in Apothecat.ies 
hops: Iatlf*er, That ueiihcr in 
chis caIe do I fee any need of having 
any recourk; c i t k . t ~  thefig4 v p i ,  
or to*the weight of the external Air, 
for even here+ the Expaiifion of the 
freezing liquor: may ierve,?kfi I turn) 
for in imrh inartificial g lac i lrhsrh 
liquor begins tO frrcez at the;q~p, and 
the k c  there geoeratcd,- aitning 
it {elf ( as on okhcr occafiqns ycre de- 
clrae-) very &ronfily the fides of 
the Glaf5,:contie;uous to its e@, as 

* :C.! Q 2  the 
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the liquor freezes deeper and deeper, 
tbis cruft’of ice inneafcs in thickneh 
and fixcngch, io that thc watcr is in. 
cb&d, as ina, v c f l d  Hermetically 
fcaled betwixt this Ice at the upper 
part, and the iides and bottom ot the 
(;Mi every whcre elk, and cor\fe* 
qumdy, . rhc remaining water being 
uncapable of Cangelation without 
-Expanfion, when the ice is g r w d  
firong enmgh at the top to make it 
eafier for the cxpantive endeavour d 
chefteezing watcr tu crack the fidb 
or bottom of rhc Glais, then to force 
up that thick cake of Icc, the d d  
will .be broken, how much faevd 
thcrc bc*of ii cm ty abovc the futfice 
bfrhc Ice. An dp this Conje&urcrnt)’ 
beconfirmed by xhcfe two PaaW 
brs, &he one, That when water 3 
h&eh in pa broad vcffef, which is ta0 
ittong ro be broken or firwcb’d b1)7 CW 
frdt.;thc furfacc afrhe ice contigmd 
LO tbd i r  will be convex or prmW 
mt, I bcedaj;. li7uhmgh the gjaciP. 
tion began at the top, the t h i d c d  
aRd compa&nds veffef tnSbd 
h a &  for ‘the erpanfive endcadr 
to t h 8  up that &caf*ice iri-tbd 

Pf ” 
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pats  of it, that arc the remoter from 
the fides, whcreuntv they are fircmg$ 
ly faltned, thco tp break fo fobd a 
vcffel. 
6. Thc other Particular is affix& 

ed US by that Experiment of Outs 
C mention’d in the Vch.T.itlc forego* 
ing 1 whcrciii if a vcffel half fdl ok 
water be rnadc to frecz, not fitlt at 
the top, but at the bottom, that li- 

uor may bc turned into ice without, 
%anger to the glais. But we will 
now add an Expcrimcnt, on whofc 
occatioo we have k c  down thcfe Cons 
fidmaoioas, For bcing inclined to 
think, that thc [ping o f  the Air,thur 
up in a veffcl fioppcd, will prefervc it 
expanded, or at leait kccp it froan 
confiderably hrifiking notwith, 
fisnding a very great degree af CQld, 
h cafe the vefkl be ftrong and clofo 
enough to fence it from she ~ K C K U K ~  
of the external Air, we conjeAured 
that the bare weight of the outward 
Air added to the Kcfrigeration ot the 
included Air, would not bc fu&cient 
to break much weaker glascs, then 
&ofe we have bee0 (peaking of, And 
erefore  pattiy to Catisfie fomc in- 

Q3 geaious 
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genious Men, that this ConjeAure 
made me difiknt from, and partly to 
h o w  the Peripatcticks, and thotc 
that adhere to thcm in thc quefiioti 
undcr confidcration, chat cithcr thc 
Cold alonc cannot always, as they 
reach us, contra& the Air, or that if 
it do, thc brcakirig of wcll itopp’d 
glaffcs irr froity wcathcr is much fitter 
to cvincc, that thcrc may be a c u m -  
gm, thcn that thcre can bc none, we 
made the following Expcrimcnt, 

7. W’c took thrcc glais-bubblcs of 
differing ihapcs atid fizcs, which we ~ 

caufed to bc blown with a Lamp,! 
that, to make thc Expcrimcnt vcry 
favourable for our Advcriaries, we 
might haw thein much thinncr, and 
con fequcn t 1 y, wcake r then thofe 
g1aiTcs that are wont to be made ufe 
of to kccp liquors in, and which not. 
withilanding arc wont to be broke09 
uhough thry bc not full by the froh 

Thek Bubbles, when the &r w89 
at a convcnient temper within, weze 
(as’cafily they might bc)nimbly lea)tsl 
u .with care, to avoid the heatif$ 

wards cxp$’d tiimetimcs to the Air 
’0 r- khe‘Air in them, arid being a f q  

felf 
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felf in very frotty weather, and 
fornutimes to that greater Cold, 
which is produced by the placing 
them in  a niixturc of how and falc, 
we could not ncvcrthclcls find, that 
any one of the thrce was at all brokm 
or cracked, io that in cate the inclu- 
ded Air wcrc condcnicd into a lcifcr 
rmm, the fpacc it  dcfcrtcd maybe 
concluded cmpty, or clfc it will 
hardly appear, what nccefity there 
can bc, thar Naturc IhOuld break, as 
thc Pcripatcticks pretend, vcry rtnich 
ftroiigcr glatks in Apothecaries 
f iop~ ,  to prewnt a tacuum, 

8. Having niown, that wntcr it 
fclf, acquircs a confiderable EqJanr 
fion by Cold, wc will next hcw,that 
Aqueous Bodies, or tholc that 
abound with waterik parts, do di- 
vers, if not al\ of them, the like. 

W e  rook E@,s, and cxpofing rhcm 
toa Cuficient Degree ot Cot& we 
obferv'd, that when the contain'd li- 
quors were tutn'd into Ice, they 
budk the hells alunder, fo that di- 
vers gaping Cracks were t~ be fecn in 
them, as long as they conrinu'd fro- 
zen. 

Q4 9 ,Milk, 
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9 ;  Milk, Urine, Rhenih-wine, 

andgood tpirir of Wine, being kt 
to f w z .  i i l  Jiltin& glats Eggs, neither 
of  ti^ thrcc formu liquors was ob. 
icrv’d to hbfidc bcforc it  bcgan to 
d e .  The Evciit io [urn was, that 
thc Urine was much longcn, thcn ei. 
tlicr ot thc two othcr liquors, before 
i t  ocgaii to Cwell, but role to a far 
grcatcr 1 \eight, thcn rhcy, sftcrwards. 
‘1tic Wirio did not leave tlic mark 
above an iiich bencatli, Thc Milk 
allccnded about two inches, and the 
Urinc by guefs fix or Icvcn, 

I 0. A itrong fdutioii of Dnantd 
Vitriol, b c i q  put into a Cylindrig 
cal Pipe, f l  al d at onc cod io, that 
theliquor fill’d tlic Pipe to the height 
of about fix or ciglit iiiclws, bein& 
frown with how and hlr, the COP 
gcal’d liquor grew wry opacous, aad 
10ok’J as if it had bccn turn’d or fhot 
into Vitriol, rave a i i t tk t b t  re* 
main’d fluid, and tranlparent n@ 
the bttoq. And this Ice as appe8f- 
ed, tole confiderably hi her then & 
liquor did hcfoze Cange i? aim, 
. -It were pcrhaps worth tr#% 

vhc+r or no even fcvetai Bodies cd 
s) 

1 
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der thele and the like things, it mag 
kern worth while to try ( which 1 
want the convenicncy to do)  by BC- 
curate mcalurcs, whcther the invL 
fiblc and inrerfjms’d watcr, its com- 
minution notwithilanding, will not 
upon freezing iwcll the Body that 
harbours it. And I would thc more 
gladly have bcrn iatisfi’d in this, be- 
caule I hop’d it might help me to un- 
riddle a firangc Thenomenon, afford, 
cd us by the Narrative of the Dutch- 
mens Voyage to q o t ~  ztwblb,  
whcrcin they relate, 7’bat tbe ~ o M w a s  
fogreat, that their Clork was frozen, and 
would aot go, though they bung more 
weigbt upon it then Eelore : So that they 
were fain to mcaturc thcir Time by 
hour-glaifcs. For though this odd 
Effca might bc fu{pe&ted to proceed 
from fomc little lficlcs iticking to 
iomc of the WhccIs, or the Line, 
in regard they not far off tell us, that 
the itearns of their Bodies, and other 

n frqc  /o things within their clolc houLe, did 
/ore with- fo faAen thcmlelves to the walls, to 
an tbc 
hou/r,rh4t the Roof, and even to their Cabins 
rbc Walh (9 the 1Pwftkcreofwerr f i o ~ c n  two finger# r h i c l i d ’ )  
Ice? *nd 4 f o  in our Cabins, where we lay all tho c three d*rO 
&le we c ~ r l d  not go em.  Cera dc Veer in his tt(irdvo)’a9c. 

as 
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18 toline them with Ice, of no lers 
then two fingers thick; yet befides, 
chat it cannot be probably fuppos’d, 
that t h y ,  who had lo great need of 
their Clock, during the tedious ab- 
fence of the Sun for maqy wceks togc- 
ther, hould not all the Winter long 
be aware of this. Betides this, I iay, 

ing at Cbarletun, his Clock and 
Watch wcre Co frown too, 7Y~at t h y  
could not go, notwitbjtavrding t h y  wcrtt 
f i i l k e p t  13 the firefide irz a c\M$, W M ~ C  
in clotbes, So that in cafe it appear, 
that according to what we formerly 
noted out ot Wurrniu-j, thc fro& can 
gct into Metals, it can a\fo difiend 
them, and other itablc Bodics : We 
might conceive, that the fiopping of 
the Clocks might procecd fromthe 
fiiffncfs, or the iwclling of the line, 
to which the weight was faltned, or 
a fwelling even of fomc of thc wheels, 
or other Metalline parts of the Clock, 
that may rppoil the neccfiary congryis 
ty bctwccti thc Teeth, &c. as I have 
tri!d, that iome parts of an IronIn- 
firumcnt, I caus’d to be made, would 
ky no means fit . .  one within another, 

when 

find that in Captain 3,zrnes’s winter- P ~ 5 4 -  



when expanded by much Heat, ( and 

panfion, the EE& may bc the fame 

And if wc knew whcthcr Springs lofc 
any thing of their Elafiicity by the vi4 
olence ot the Cold, we might thence 
alb be afifiited to gucls, whether the 
frofis Operation upon tlic Springof 
Captain jlancs’s Watch ( for he mens 
tions that, as difiint3 from his Clock ) 
aright contribute any thing to the for5 
cing it to itand itill, But there are 
barcConje&turts, from which I will 
therefore pafs on to tht following 
SeBion. 

though Cold be the caufe of the e ~ -  

though ak OthCt times thcy woul ci! 



Title V I E  
Experiments toncbirog the CON: 

traaion oj  Liquors by Cold. 

Ut notwithllanding allthc for- ‘*B mer Experiments, we mull 
not conclude univcrially, that all li- 
quors are difppos’d to be expanded by 
Cold, wither by a moderate degree, 
nor evenby to intenlc a dcgrce of ic 
as fufficcsto frccz or congeal thc li- 
quors expofed ta it ; this we have 
cri’d, not otily in €pirit of Wine, 
Aqua fortis, oyl of Turpentine, and 
divers otM liqwrs7 that we could 
not bringtofrdes, but d o  in oyl CO+ 

p l ’ d  by the Vchemencc ot Ocrid, IQ 
that a s w  the chatigc of .Dimedm 
produc’d in Liquors by Cold, there 
muit be a great differewe allowed\ 
betwixt water and aqueous liquors on 
&e one iide, and oy 1 md divers other 
liquor% that ate fornc ot tticm of an 

oleaginous, 



oleaginous, and fome of a very fpirl- 
nrous, or a very highly corrofivc na- 
ture, on the other fidc. Nor have 
we yct made trials enough to reduce 
this martcr to a certainty, For 
though we could not bring fome 
fkrong Salinc fpirits, nor the moit of 
Chymical oyls to frccz, yet in fome 
our Attempts fucceeded dot i l l ,  But 
I rcmcnibcr nor, that in ariy liquor 
we could by Cold produce any icm 
fible cxpanfion, but rather a manifcfi 
Condenlation, UIIMS wc could bring 
it aaually to freez. 

2. The trials we rnadc of thc Efiir 
cacy of Cold to condcntc liquors, 
were many, but it may, for the prc- 
fent, fulfice to fct down two o r  three 
differint; ones, Khat occur to us in out 
Colle&ions, 
To the entry of the Experiment, 

lately recited, of the cxpanfion of 
Milk, Urine, and the Rhenih \Vine, 
tbere are Cubjoyned thcfe words. 
* [ But the Egg that held the fpirit 
of Wine, though it were much final- 
ler then we ufually employ, and fit- 
ted with a pso ortionably flender 

how, 
item, andthoug R it; were kept divers 
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hours partly in Ice, and Salt, and 
partly in Snow and Salt, yet it froze 
not at all, but fubfided by degrees 
below thc firit mark to thc quantity 
of $ ot an inch in the itcm ; and 
though it attcrwards rcemcd to rifc a 
little, yct it never Iwcllcd up again 
to the laid firft mark.] 

3. [ W e  rook a round Bolthead 
of about in Diameter, arid poured in 
Mercury till it reached a pretty way 
into thc IICLL, which was purpolely 
drawn iime ilcndcr thcn ordinary, 
and having, without approaching it 
to the fire, freed it from Come of. the 
larger bubbles ot Air, that appeared 
at the fides, we put it into a mixture 
of Iceand Salt, whcre the Cold la 
wrou8ht upon it, that watching it 
attentively, we could difcern not on- 
ly its having moved, but its motion, 
downwards, which it continued 
(though vifibly in the ptogrets, 
as at the firfi)  till it was fubfided in 
she neck two inches or better, which 
was far more then could be attribb 
ted to thc contra&ion of any fcnfible 
Aerhl Pqrticles, though they had 
lo@ not only the 30,part of their 

Diqenfi- 
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Z)im~~fimns, as we have fmktimes 
obfcrvcd, of the Air, but had beca 
coi;ltra&cd to a point and we obfer- 
ved too, that the Quickfilvm once 
thus infrigidated, though not frozen, 
retained h m c  of the acquired Cold, 
for many hours aftcr, as appeared 
by its kecping below thc mark of its 
firit height, though we had keptir 
all night in a warm room. 3 

4. [ Wc took a fmall kgg wtcha 
proportionably flendcr ftkrn, into 
whr& we purcd common oyl, till it. 
rofca prmy WRY ( but not much) 
above the oval part of the  glaf3, then 
having put a mark upon thc fiation of 
the liqaor, we placed the veilel in 
Inow and lalt, and obfcrved it not to 
l’well as other liquors, burto (ubfidc, 
with Cold, till being qukc frozen or 
congcal’d, it appearcd to bc fhrunk 
abaut an inch or more bcwath the 
mark, thcn being thaw’d, it k k d  
%gain tothe mark. 3 ! 

5 .  The Expttrimciit was repeated 
the iecand hirnc, vvk~mt much 
wotlefuccefi, Ibuc we hut& that I f  
thc gMs wcte .iemoved out bf the 
IiVrinto fmc place nest  ti^ fire, 

Che 



but fo ratifie it, as to make if afcend 
abovethe mark, A third rime we 
kal'd up the came c ~ y l  in thc fame 
gla6, and rcpeatcd thc Expcrimenr 
with like hccctii to that, we had the 
k o n d  time, and that the frozen 0y1 
Was reafly condcnlcd, we found, be- 
cmtfe it would fink in oyl of: the fame 
kind cold, but unfrozen ; and this, 
notwithfianding divcrs bubbles, 
Whfch we obicrvcd ufually to bc 
made about each lump of congeal'd 
Oyl, that we calf in, upon its begin- 
ing to fink in the Auid oyl. This we 
tri'd, both with oyl well congeal'd 
(or if another word plcate better, 
InctaKared or Curled ) by inow and 
falt, and with oyl kfs  congcal'd, fro* 
zen by the bare cold of the Ambiint 
Air ; but this latter feemcd to fight 
to k k  mort fiowly then the* other, 
qs W i g  Icfs congealed and pondc- 
tow, yef would not lumps of the 
mafs of O Y ~  fink or continue inl. 
metkd. I fay not in common water, 
but in Sack or Clarct-wine, and if 
thrufi down into either of thek IL 
quors,tl'Ry nimbly enough emerged. 

R 6. W he tbel: 
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ihrink with a moderate degree 0 f 
6. Whether or no ChymicaI oylS 

though, like expreged oy Is, they 

Cold, would by con elation be, like 

quors expanded, we could not farip 
he our fclvcs by Expcrimcnt, bccaofe 
we wc‘rc unabk t o  advanceCold 
a dcgree capablc of bringing fucb 
oyfs to coi)gclation, only wc h d  
thoughts to makc atrial with oyld 
Aniiceds, diltilkd with water in 8 
Limbcck, in regard, that thou h i t  
be a very hbtile liquor, and as &byfi 

-mias call it, an EJerrtid oyl, a d  
rhough in the Suinncr time, andat 
tome other fcafons (ifthc wrather be 
warm ) it will remain fluid? yeti0 
the Winter, whcn the Air IS cold? 
it will, if it bc well drawn, 
nuine, eafily enough lolc its 
and thacforc wc thought it 
well to pour tome of it in 
weather, into a 
glafs, and then 
by the appkatioo of Icc aiid 6& 
that we might obfervc, whether 11 

them, contralied, or P ike Aqueous 1k 

on con elation it  would firink 08 i5 
expan d: ed, And occordingly,cbd’ 

Yv# 
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&e w’ere not provided with any 
Quantity of this oyl, yet in weather 
that was not harp, we did by the 
help of fomc Ice which we procur’d, 
when the featon made it a Harley, 
furround a glafs pipe fill’d with H U I ~  
Qyl of Anilceds, andfound, though 
the Pipe were but mort, yet the in. 
doled Pubfiance, when it had loit its 
fluidity, had confidcrably IoA of the 
height *htch it teathed to bctorc. 
7, And bccauk the EmnpyrPurnd- 

tical oyls, that ace driven ouc of Ked 
torts by fornewhat violent fires, 
1eem-d to be of a nature difkring 
enough from thole Elefit ial  oyls ( a5 
h i l t s  call them ) which are drawri 
in Limbecks by the hclp of water, as 
Well as fire: And bccaufe we ob- 
ferv’d, that fomeof the firmer oyts 
may be us’d in Ph tick in much largez 

the latter in : Conje&uring from 
hence, that probably Empyreumatig 
calo Is may be lefs hot, and fa fefs 

thouEht fit to make trial ( no body 
4fe in probability having done it ) 
Whether the Cold in our Climate 

R a  could 

Doh, then ’tis t t: ought fare to give 

indi r pos’d to Congelation , we: 



( 24*4 1 
could be brought tu f recz there oyh 
and whether it would expand of COP‘ 
d d i  them whercforc expofing, 
conveniently fiay’d veffels, io& 
goodoyl of Gua~acum, that was dig4 
phanous enough, though very highly 
cdour’d, to the greatcit Cold WC 
could produce, wc attempted, but ifl 
vain, to deprive it ot its fluidit? 
All that wc were able tocffc&, being 
to make it very manikitly ihriak, 



Title I X. 
Experiments in Confbrt, Touch- 

ing the Bubbles from wbick 
the L e ~ i z y  of Ice isfappo- 

fid t o  proceed. 

Incc the firit  thing that made the "S Moderns id+&, that waocr is 
expanded by freezing, 1s the fiOatlIig 
01 Ice upon water, it will iiot bc: 
amits for confirmation of that Argu- 
ment, to take fome aoticc ot the I&- 
ty oflce in refpc& oi water ; This is 
beit obferved in @cat Quantities of 
IC~, for vdhcres h a i l  fragments 
or plates, the Ice, though it fink not 
to the batom of the water, will oh 
tentimes Gnk f~ bow in it, as fiGarce 
to leave any part evidently extant 
above the furface of the water, in 
vait qumtiries of Ice, that txtancy 
i s  iomctimes fo confpicuous, ths  

R 3  Navi- 
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Navigatorsin their Voyages to $bnd, 
Greedalrd, and other frozcn Regions, 
complain of meeting with lumps, of 
rathcr floating rocks of Ice, as high 
as thcir main Malls. And it \nre 
fliould meet with Caics, wherein 
might iafcly fuppok the Ice to be 8s 
folid gs entirc yicces of Ice arc wonf 
tobp with us, and not to be made 
up of icy fragments ccmcntcd t o p  
ther, with the interception of conk 
dcrable Cavities filled with Air, it 
would not bc difficult for any that UP 
dcrfiands H j d r o ~ a t t d s  to give 1 
pretty near gucls at the height of the 
extant parr, by the help ot what @ 
latcly obfcrv’d of the Meafures of wa* 
t u ’ s  Ex anfion, and by the knoutr/ 

CuppoGng that the Ice were of a p d  
matical figure, and floated in ab 
crcCtcd poiture, would in freh  ~ $ 6  

ter amount to about eight or ni@ 
airnes thc length of the part of the 
IPriime fuperior to the fprface of the 
water. 

2. But bccaufe perhapsthe great 
difparity in the degrees of Cold, 
whereby water i s  in (hh, sad in chafe 

gelid, 

ledge o P the immerfed part ; which 
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gelid Climates tucn'd into Ice, may 
breed a difference in the expantion of 
the frozen water, and becauk fome 
other circum&ances may be needful 
to bc taken into confideration, about 
theheight of floating Ice above W ~ P  
tcr, and thefc will be more proper- 
ly taken notice of under the follow- 
ing Title, I ihall only upon this head 
( ~j the Lcvityaf ICP ) hbjoyn the cn- 
iuiiig trantcript of OIW of OW notes 
concerning That iub jc&. 

clear andfrce, for ou ht the Eye 
could take notice of, B rom bubbles, 
would not be made to fink in fpirit of 
Witic once difitilled from Brandv, 
and it floated likewife in itronq tpirit 
of Wine drawn from quick Lime ; 
but if the I irk of Wine were well 
warmed, fuch I C ~ ,  as I mentioned, 
would link in it, though as it grew 
cold the fame Ice would flowly a[- 
cend, and fometimcs remain for a 
while, as if it were ful'pended with- 
out fenfibly rifing dr falling. But all 
this while the Ice,thawed apace in 
the water whereinto it was diffolvcd, 
did manifefily reem to run down like 

R 4  a 

[we fouild, that pieces of IceJ 
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a Ltreamdmu h the lighter body of 
the fpirit of &v ine, the Diverfit)’ 
of the KefraCtions making this cafie 
tobe takco notice of yetcommon 
water, though heatcd as hot as 1 
could indure to hold the glak in m)r 
hand, would not Ict tlic fragmcnts of 
the fame parccl of Icc fink into it: 
but in oyl of Turpcntinc,and in thrice 
Re&tifi’d fpirit of Wine, the IcC 
would link likc a flonc, ] 

3. That thc lcvity of Icc in rcfpeS 
of water procccds from t tic bubbles 
that arc produc’d in it, and makc the 
water, whcn congcal’d, take UP 
more room then when fluid, has 
fcarcc h e n  doubtcd by any, that h a g  
confidcr’d the Tcxrure of ICC, as well 
as taken notice ot its levity. But if 
this bc the true and on1 rcafon, \are 
vavconjc&urc, that t !Il ere mufi be 
g k a t  ilorc of bubblcs in Ice, rP 
mmdy minute, and undilccrn’d b)’ 
thcnakcdEye. For though in very 
many parcels of Xcr, thc bubbles tars 
a5 well confpicuous as numerous, in0 
@much that they render Jle ice whi. 

and opacous, yet we have &fr. 
that prhcr piece? ~ 9 ~ 1 4  fwima 

* Which 
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which yet were of an almoA cry ltal- 
line clearneis, And thcrcfore wc 
thought fit to look up011 fomc cleat 
pieces of ice in a Microfcopc, and we 
ihall Eubjoyn the Event, bccauk that 
when wc beheld toinc of this icc in 
one of Our Microfccopes, which has 
been counted by lcvcral of the curi- 
ous, as good a Magnifier, as pcr- 
bapsmy is in the world, wc could 
not difcovel: facti Rorc of bubbles, as 
it kcmed there Lhould appLar upon 
thc Cup Grion, that tho adcquatc 
caufio p“ the levity arid expanfioii of 
frozen wawr is but the interfpcriion 
of fuch bubbles. 

The Oblcrvations 1 h a w  bccn men, 
tioning, I find thus Cct down aniaiig 
my Notes. 
[A piece of Icqhat to the Eye ltmk’d 
clear like cryfial, being put intQ the aflt Microfcopc, appcar’d ~ W O  

ere free from bubbles, and yut the 
fame piece of Ice beisg yreiently #re- 
mov’d, and ca& into common WW 
ter, would iwicn at therop, and if it 
were forcibly duck’d, would Cwiftly 
pmgh emerge. 

AQqhr piecc of Ice, t h ~ t  to &e. 
naked 
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naked Eye was not fo clearas the 
former, appear’d in the fame Micro- 
kope to have itoreof bubbles, Come 
of thcm appearing there no bigger 
tbcn a lmall pins liead, and Pome of 
them being yet Icfiir, and h r c e l y  
tifiblc in the klicrokopc it lelf. ] 

And here, becawk it kerns a con- 
fiderablc doubt, and well worth the 
cxamming,whcthcr or no water,when 
frozen into Ice, grows heavier or 
lightcr, not in refcrcnce to luch water 
as i t  was gcncrated ot ( iince it is cvir 
dent, that upon that it will iioat) 
but morc abiolutcly [peaking, we 
judg’d it not amils to examinc this 
matter by an Experiment, but we 
could not difcovcr any difference bc- 
tween thc wcight of the Lame parcel 
of water fluid and frozen, as will ap- 
pear by the ninth Paragraph of tb,c 
Experiment to be a little beneath re- 
cited. 

Butfince that, whether or no we 
allow any other caufe, tpgethcr with 
the bubbles, to the levityof Ice, if 
kerns a thmg not to be doubted, thst 
its mpanfion and lightnefs is mainly, 
if not only, due to the intedpedwn of 

br\bbICs, 
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bubbles, the generation of them 
kerns tobe one ot the confiderablell 
PbmrnenaofCold, and the Invefiid 
gating by what cauie thoie cavities 
ate produced, and in cafe they be 
pc.rfc&ly full, what hbfiance ’tis that 
fills them, is none of the meanefi end 
quiries, that lhould exetciic the in- 
dufiry ot a iearcher into the Nature 
of Cold. 

4. Mr. Hobs, and fomc others 
lccm to think, that the cxyanfion of 
water by congelation, is caus’d by the 
Ititruiion of Air, which confiitutes 
thoie numerous bubbles wont to be 
obferv’d in Ice ; we might here dc- 
mand, why in cafe that upon freezing 
there mufi be a confiderable accefic 
~n of Air Withour, when oyl is 
ftozen, it is, n?twithitandil\g tile in- 
grefsof this Air, not expandad, but 
condens’d ; but becauk there con je- 
ewers do not allow @ais to be pervi- 
OW to ~O~XNNI Air, we (hall at p r e  
fent prcfs them with this Experiment, 
which we have divers times made, 

We took a glabEgg with a long 
fieQ and filling it almoit with wu 
sera We k [ d  it Hrrrncticahy upto 

exclude 
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exclude the pretence that romc ad- 
ventitious Air might get in, and infir 
nuate it {elf into the water, and yet 
fuch an Egg king cxpofed to conge- 
lation, the frozen water would be 
rnanikltly expanded, and lwell'd by 
numerous bubblcs, which oftentimes 
gave it a whitiih opacity. 

To which we may add, that new 
metal!ine vcffels being fill'd with wa- 
ter, and caretully itopp'd, the liquor 
would neverthelcls, when expoled 
tothe Cold, be thereby expanded, 
and turncd into Ice furnihed with 
bubbles. 

5. If it be objeacd, that in the En-, 
periment of the Hrrmeticdj Ccal'd 
glaCs, the produced bubbles might 
come from the Air, which bcing 
feal'd up together wid1 thc water, 
mi ht by the expanfion of that water 
be k roughttominglc with it: I on- 
fwer, that this is very improbable. 
Eor I. if the bubbles mufi caufc the 
expaniion of the water, how ihrll thc 
water beat firit expanded to r e W  
the Air to a DiviCton imo bubbIes. 
~ m t ,  'tis evident 4 t4-e E%+* 
ments m &d a e  long daw, 

rhe 
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the Air 49 to the Body of it, retains 
its fiation above the watct, and p ~ e  
fcrvcs it Celt together in one parcel, 
iince it iuffers a comprrffion, that OL 
tentimes makes it btoak the @ais that 
irnprilom it, which it would not 
need to do, in cafe it difpers’d it PelE 
into the Body of the water 3 for then 
&erg would appear no cafe, why 
the Air and water ihodd after con. 
gelation require more room then 
they did before, 3. In this Expett.. 
R ~ C M  we d-mkky begkto produce Ice 
ahd bubble in the WWCC, coutigtrous 
to the bottOm; of rhe vegel ( t k  pmt 
king by the how a d  fdt firfi refti. 
gcrated ) in which d e  t h e  appears 
noresfon, why &c.kr, which is a 
rhot@d t k s  lighter then the wa- 
ter, ihould qaiQft its n a r c  dive to 
the bottom of the water, and if h 

ve mt fee it brcok thtouqh,t %%:: were ditpafed to dive, w 

ip bubbles, as is dual i&other cain, 
where Air penetrates water. 
m e d i n e  vdels, and in Glaga 
qdefillcd with water, before they 
a n b p p d ,  there is no pretenceof 
the diving of thc PKir frm topl 

rher e 



there havingbeen none fefi therki 
5. and laftly, If all the bubbles d 
Icewere made by, and filled with 
true Air dclcendzng from the uppet 
parts of the veiTels, and only diiper- 
fed through the water, then, upon the 
thawing of this Ice, the Air would 
emerge, and we might recover as 
muchof real Air as would fill the 
jpace acquired by the water upon the 
account of its being turned into Ice, 
which is contrary to our Experience, 
And this Argument mag alfo be ur 
edagainfi any that fhould preten5; 
( for I eglpe& not to ice him prove 
it) that thoueh Air, as numerous ex- 
perimentsevince, cannot et out of 
a ical'd glafs, yet it may,in gi uch a cafe 
as this, get into it. But we'find upon 
trials, that the Cavities of thefe bub- 
bles are not any thing near fiilcd with 
Air, if they have in them anymore 
Air at all, then that little Which io 
wont, as we have elfewberc hewn, 
to lurk io the particles of water, and 
other liquors. And the makin 

of this leads US to thefecon 
uiry, we were propofing about 

no 

% 
bubbles, namely, whether of 
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no their cavities be fill’& and fill’d 
with Air. 

6. The full refolution of this. 
whole Difficulty would be no 
Mancr, nor well to bc difpatched 
with lo much brevity as my occafions 
exaa, FOX it would require fatisfa- 
&,;tory Aniwcrs, to more then one ot 
two QuefiiOns, !%ice, for ought I 
know, it may lead US to the debate of 
thole two grand Queries, whether 
or no Nature admit a Vacuum, and 
whether a great part of thcUniverk 
confilt of a certain Ethereal matters 
rubtile enough to pats throu h the 
pores, not only ot liquors, %ut of 
cornpa& Tbodics, and cvcn of glak it 
Celf: WE ihould a l b  be obliged to en- 
quire, whether or no Air, I mean 
tiue a d  permanent Air, can bcgo 
nerated anew, as well out of corn- 
mon water, as many other liquors, 
and whether it may bc generated by 
Cold it kif, and perhaps wc lhould 
be oblig’d tO inquire into the NO& 
ofthis produeion, and engage out 
(elves in divers other difficulties, 

full Profecution, befides the 
rhey would as much exceed r e  

F o g  
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fent Icifurc, as Abilities, feems mat? 
properly to belong to thc more gene- 
rat part of Phyficks, whercfuch kind 
of general QucRions are fittefi >O be 
handled. 

W hercfore we will now a l ly  con’ 
fider chis Particular Queitim, wher 
thcr or no thc Cavities ofthe Bubbles 
wont to abound in Ice, be filled with 
common Air ; and cvcn this qucfkioh 
though it kcm but one, cornprizes 
ewo: for to tdolve it, we mufi deter. 
mine, wficthcr therc be any true Ah’ 
contained in thofe Cavities, and 
whether in cafe thcrc be, they be 
adcquatcly filled with that Air, ( by 
t.Vuc cAir I mean fuch an irrvifiblC 
ffuid, as does permanentl‘f ” m a i n  a 
#ping like the common Air. 1 
7. The forrhrr of rhefc two Que. 

f b n s ,  r muft coitfefs my fetf not ye5 
refolvcd about, my Errpimefly 
having not hitherto fuccecidrd. UIP 
formly enough to fatisfic fa lealous 
obffker. B,ut ycc I fi4H amex oaf 
*ids, f io toBy  kaau& *e thisig W 
not beem, that we know@f$itnq& d5 
aeernpred by others, and‘our wdps bf 
E*paimeming, if they bc duly pfC’ 

aced, 
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that prcccxifient in the watcr, Of 
fiolicn in from without, or genera” 
tcd anew; the former of the tWJ 
waysof trials probably arguing, that 
thcfe bubbles proceed not onb (for 
that thcy may procecd partly wc do 
not at all dcny ) from the Air pre-@ 
ificnt in the watcr, and the la td  
concluding more generally, that bor 
a imall part of the icy bubbles ale 
filled with genuine Air. 

8. And I. we were invited to cor 
jccture, both, that fomctimcs, or ia 
fomc cafes, the Air latitant in the VV 
tcr might contribute to generate id 
bubblcs, though i t  was unable ade’ 
quately to fill them; and aggb 
that fometimes or in othcr cafes fuct 
bubbles would be almofi as nume’ 

aerated, notvvithfland@&r 
the recc s of far the reateit part 
that latitant Air, by t K ic thrce folION’ 
ing Experimcnts taken vrrbatinr 0” 
of our Collctiions. 

I. Wc took fair watcr, and ha’ 
ving kept it in the exhauitcd Redve: 
of our Pneumatical Engine for, 
good while, rill we perceived i t  
to tend up any more bubbles, W Pfc* f i d Y  

rouib f: 
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fcntly transferred it into how and 
falt, where it was long enough be- 
fore it bcganto frcez, and then we 
obfervcd, that t k  water did not 
fwcll neat Ib much as common water 
is wontto do, and thc ice icemed to 
have few or no buhblcs worth taking 
notice of: but when 1 afcetwardspla- 
ccd it  between my Eye and the vig- 
rous tlame of a Candle, I could per* 
ceive, that it was not quite defritute 
of bubbles, though they were ex- 
trcmely hal1,in cornparifon of thofe, 
that would probably have appeared 
in  ordinary water. 

Thus far the firfi Expcrimcnt ; thc 
lecond follows, which was made at 
anothcr time. 

11. The water that had been freed 
from the bubbles in the Receiver, 
though ir afforded an kc,  that fim’d 
to have imaller bubbles, yet this ice 
bcing thaw’d, part of the water was 
gently poured into a pipe of gkfs, 
wherein being ~ K O ’ L C ~ ,  it iiffell’d con- 
Gdcrably enough above k s  firit level, 
and betides burft the glafs, being alfo 
very opacous by seaionof thc hub- 

s 2  The 
bles, 
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Il(‘hc third Experiment was more 

iitduiltrioufly prolecuccd, as may ap 
pear by this ample Narrative of irj 
tran(cnbcd otic ot our ColfcQious, 

111. We cook a h a l l  Egg with 
a pretty long ncck, and pouring in 
waccr till ir rcach’d an inch wlchifl 
thc LZcm, coriwcycd ir into a long 
f lcndcr Cy liiidrical Hccci ver, provl. 
dcdon purple  10 makc rrials wit11 
iuch tall glafics, the Air bcing by de* 
grecs drawn out of the bubbles ap. 
pearcd from time to timcgreater a d  
greater, and wlicn the Kcceivcr was 
well cxhauftcd, the watcr teemed to 
boil3 longer time t l m  oiie would 
have cxpe@cd, aiid fomctimes the 
bubbles atccndcd io fail and greg? 
that we wcrc in doubt, whethcr the 
water did not boil over the top of& 
Pipe: thc cxhauited Receiver ~ ~ 0 5  
pcrmitced to be io for a good while? 
till the watcr had diichaEgcd it idfs 
bubblcs ot its Air, and then the glefi’ 
Egg was removed into a vcifcl fur’ 
niihed with ice and ialt, and there 
left tenor twcluc hours, that all the 
water, rave thar in the neck, mi hr 

i t  
ghroughly from, and then we k” Mnd 
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it to have rifcn a great way above its 
firit height, and removing it into an 
Air tcmper'd like that wherein the 
firh part of the Expcrimcnt was 
made, & having loft i t  there 111 a quicc 
place tor re11 or twelve hours t o  t i m u  
leilurcly ( kit  COO warm an Air, o r  
too much Lkirring the glat's might be 
an occation of geiierariiig new bub- 
bles,) in the exrerior part of the ice 
near the glafs, wc Law pretty fitore oc' 
bubllcs, but when that was thaw'd, 
the rcit of the ice appeared of a PCCU- 
liar and unulual texture, having no 
determinate bubbles, that I could 
eaGIy diftingutk , but fwming al- 
molt like a picce ot f r o t k d  glais, 
where the Parts, that made thc Htpe- 
rity, werc cxccding thick Ict, but 
this icc (warn in thc water, w hcrcin- 
to the relt had been diil'olved before 
it was all thawed : when there yer 
remained a lump about the bignefs of 
a h a l l  Walnut, we reconveyed it in- 
to the Receiver, to try whether upon 
the exu&ion of the Air, the ice 
would be prefently melted, but tile 
alteration produced, was fo [mall, if 
any, that we durfi not grouild ally 

s 3  thing 
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thingupon it. The Receiver being 
exhaulled, there did at length appear 
Pornebubblesin the water, but they 
wcrcnot numerous, and a hundred 
of them fcem’d not to amount to one 
of thofc larger ones, the fame w t C L  
had yielcledus tho fkfi time it was palf 
in : it1 the ice alfo iome imall bubbles 
diiclokd thcrnlelvcs, which wc did 
not perccivc thcre bcforc, whercforc 
we tookout the Egg, and found ( the 
ice being now thaw’d ) that the water 
was fubiidcd to the mark wc had 
made, bcforc it was cxpos’d to COD’ 
gelation, if not fomc very little way 
bencathit: Then wc wcnt about to 
find the Proportion whcrcin this di14 
pirited water was expanded by glad4 
ation, but in purfuihg this there hap. 
ued a mdchance to the glals, which 
kpt  the Experiment from k i n g  lo 
accurate as we defigncd. And ther? 
fore, though it k m e d  to US, that lc 
amounted to about the twclfth art3 
which is leis dm that of thc Unb)l@i# 
rited water, yet wc dcGgned the rT 
petition of the Experiment, Only fl  
this wecould not bc miitaken, &ar 
the expanlion w p  confiderable, cfl 

tbf 
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wch there came both from tlic uppef 
& lower pattsof the water,grrat itore 
of Bubbles to the top, where moil of 
them brake into the Recciver, having 
foulid upon trials puryofcly made, 
chat the Engine had continucd i t a i d  
all the whilc, atid perceiving by the 

the watcr, that thc ochpr were frozen, 
we Ict in the cxtcrnal Air, and hae 
vitig removed the Keccivcr, and cad 
ken out the iiiixturc bctorc the Ice 
was halt melted, we found the water, 
t i s  high as thc niixturc reached, to be 
turn’d into ice, which beGdcs Pome 
large and confpicuous bubbles h d  
Jmall ones enough to render it ops. 
cous; and upon the account of this 
cxpanfion it was,that the water did ifl 
thc free Air continue a good deal 
higher then the mark, IC was but lcvd  
w~th, when the Cylinder wascxpo’ 
fed to frecz, ] 

IO. The othcr way we cmploy, ’d 
to examine what was contained 10 
icy bubbles, abd which kcmed clcW 
ly enough to manifel), that they @re 
Peryfar from being filled with true 
Wdfptingy &r, is intimated in the 

lait 

Intuindccnw of the Lupcrior parts 0 f 



c 969 1 
la& claufe of the foregoing narrative; 
but will be belt underflood by thc ant 
ncxed Ekperiments tranfcribcd juk as 
1 find thcm regifired in my CollcAi- 
ons : and thougb they be prolix, and 
contain tome few Particulars, that 
make not dirc&ly for the 
1 alledge them tor, yet I thin not fit 
to difmembcr or to epitomize thcm, 
or otherwilc to alter any thing in 
them, partly, that the iriference I 
aakc from them, may bc thc lcfs 
miltruficd, yrlrrly, becauk the way 
of Expcrimcntin being altogether 
new, will be beB apprchendcd by 
the {ubjoyned Examplcs, and partly 
too, becade thotc Particulars that 
relate not dirc&ly to the occation of 
our menriotling thek trials, may be 
urerui to illufiratc Or confirm Iome 
thing that is already delivered, or is 
hefeafiet to be delivered in the prc- 
lent Hilfory 0fCold. 

11. [ V V C  took this day a glak of F C ~ .  4. 
the form of an Egg, but of double 1661. 

the capacity, Out of whole obtufc 
end rok up a long Cylindrical neck, 
capable to receive thc cnd of my 1 ittle 
finger, and n8 more> this being fill'd 

with 

eurporc 
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withcommon water, till the liquor 
reached a pretty way withiii the pipe, 
and the lurface of the water being 
carefully marked on the outfide, was 
placed in a veffel, wherein ice very 
grofly beaten, was mingled with a 
convenient Proportion of falt (ac- 
cording to our way of Glaciation) 
the Mixture not reaching up to the 
mark by above an inch. The Expo 
riment afforded us thek Particulars. 

I. A heedful Eye did not perceive 
the water fentibly to fubfide before it 
began to frccz. 

11. The water began to (well, and 
fome parts of it next the fide os bot- 
tom of the Iafs, to freez within 

111. The aicent of the water in the 
ipe increaled io fait, that within PO 

Rou, from the time the glais wils p& 
in, i t  did rile 4. inches and -: abovegbe 
mark, & afterwards the fwelling con+ 
nutied f0,that we took it out,Phough a 

ood part of the water rcmaia’d uf1° 
ifozen, it had recrchd five iaches gbd 
Gbmewhat more then a halfabove the 
firQ Mark. 

quarter of an ein ow. 

IV. The k c  and Lac beitlp; 
porew 
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pofelykept always beneath thc Cut: 
faceofthe water, the lower parts of 
the water were trozen, and ncvct the 
upper fur face, 

V. Duriiig a11 this great El~vation 
of the water, thcre appeared nobub- 
blcs worth taking notice of in chc UIW 
frozen parts ofthe liquor, but thc icc 
was very full of them, divers of 
which toward the latter end ot tlic 
Expcriment were very large Bubbles 
( but not all ok them round ) fome be- 
ing about the bigness of hail iliot, 
lome fmall like Multard-Gcd, and 
others a ab not much inferior to 

VI,  Having taken out the gl&, 
when the water was at the highck 
mark, we did upon a certain defir~, 
pouf in as much Mlet oyl as fwam 
about two inches above it, and then 
the glafs was nimbly at the &me of e 
Larnpfeapd up., during which time 
the included w t c r  Cubrkkd a little, 
but the glds bcing again put ~ M O  
ice and hit, the Cold quickly 
red the water to its formet hcight,and 
thereremained about an inch and8 
hdf ol the [ d d  g U  utpf iaed 

br 

little pea B e. 
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by the two contain’d liquors. 

VII. Then with a ood pair of 

i n  thc Air, and then in the water (the 
bcttcr to difccrn, whether any 
firinking ofthe glafi intcrven’d in the 
cafe, J where it hdng freely, and 
was fcft hanging i n  its EquikdriuH 
with its oppolrcc wight. 

V(1t. Whileit i r  thus hung, upon 
the thawin of the icc many bubbles, 
great and F mall aiccnded (the grear 
ones with a wrjgling motion) and va- 
nih’d at the top. 
IX, Astlieice rhaw’d, the water 

and oyl defcended, till thc whole ice 
was rcturn’d to water, at which time 
we obkrv’d thek two remarkable 
things, the one, That the Equilib~i- 
urn rcmain’d the iame ; the other, 
( which was more contiderable ) that 
the water was iubfided again as lo* 
as the firit mark, with which it was 
level before it began to fwell, with, 
out falling beneath it, notwithfitand. 
jng the recefs of fuch a multitude of 
Bubbles, divers of which werevery 
large, 
X, The gla€s king inverted, th& 

ieal’d 

kales we wcigb‘d the g P afi-Egg fire 
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ieal‘d end, w\ic\i was drawn flenJer, 
was gently brokcn under water, of 
which tome, bciiig irnpd’d in, did 
fcnlibly reduce the Air at the oppo- 
iicc cnd into a narrower room j and, 
as one of the Cpe&tators obferv’d, into 
a much narrower, which is coaio- 
nant enough to reaibn. 
XI, The glafs being again invert# 

cd, and held till it was Cetled, we 
found, chat thc watcr drawn in toge- 
ther with the water it found there, 
and the oy1,poffefs’d the iame places, 
( as appeared by the marks in the Ca- 
vity of che Receiver,) that they did, 
when it was feal’d Up. 
XU. And lafily, having thrown 

kind we had made ufe of all tbis 
while, we found the glak filrd to 
the highefi mark, to wei h 4374. 
grains, when it was fiU.6: but to 
the low~fi mark, 41 5 2. grains, and 
when quite cmpty’d m32. SO that he 
water contain’d betwixt the higheft 
andhwefi mark, and tais’d by the 
Glaciation, was about a fifteenth 
part of the water k t  10 frccz, and 

proba- 
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probably would have amounted to 
muchmorc, if the water had been 
all frozen.] 

~ e c c m b .  12. [ A large g1afs:Egg being ta. 
*'*z6620 ken with a proportionably big item, 

we poured water into it, till it reach- 
ed about an inch above the bottom of 
thc Jtem, and fafining a mark there, 
we cxpofed it all night to freez in 
how and falt, which was io placed, 
as not to rcach Po high as the bottom 
ofthc item ; the next day about ten 
ofthc clock we found the watcrri- 
fen in the ftem about I 5,inchcs above 
the mark, the whole Cylinder of 
water being fluid by realon of the 
fnows not reaching to ir. (Then up 
on a dcfign to bc elfewhcrc mencio- 
ned, wc feal'd up the glafs by a ver)t 
flender pipe, that had been before 
purpofely drawn out to a pretty db  
itance from the body of thecylinder, 
that the glafs mi ht bc feal'd, in a 
trice before thc P ame of a Candle 
could fcnfibly rarifie thc Air, and afi 
tcr a while we broke offthe Apex of 
this Qender pipe in profccution of Oar 
former Defign.) Then fufkrin& 
the water to fwcll frcclypithin CcVCfJ 

Or 
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or eight hours it teach’d the very top 
of the glais, a drop or two running 
over at the flcndcr Orifice thereof, 
fo that in all, the water afcended 
about 19,inchcsabve the f i r i t  mark: 
then we tried by the Aame ob a candle 
to kal the glafs, but by rcalon ot the 
Rarefa&ion of tome of the water, by 
the Heat,into vapours,by which forne 
of the other water was, from rime to 
time, Ppurtcd againfi the flame of 
the Candle, we tound it troublefomc 
enough to teal it up, the veflel being 
removed into a warm place, ti\) next 
morning, and all the ice in the bclly 
of it (for the water in the iterncon- 
tinued h i d  )being thawed, the wa- 
ter iubtid4 not only to its fit& 
mark, but a little beneath it, by rea- 
Ton of that which was thrown out, 
upon occafion of the Cealing of the 
glafs : but When we came to invert 
this, after the manner above menti- 
odd, into a veilel of Water, to fe 
how n ~ c h  Of the fpacc d&md by 
chethaw’dke, was fill’d with Air, 
and how much was fin’d with a cub 
tiler fubltance, or empty, jufi then 8 
~ i fchmce  fruffratcd our EXpeEtari- 
on, 1 I 3. CAn 
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I 3. [ An Egg about the fame big 

Drcrmb* nefs with the former, was placed to 
freez in beaten ice and falr, and in 
leis then a quartcr of an hour, it  was 
rifcn near an inch above the Mark, 
whcre the lurface ofthe water was at 
the tirfi, and the water in the ball 
and the joyning of the neck was fro;r.Cn 
into Lamind?, After an hour and a 
quarter, thok Ldminr~, that before 
app2arcd in the bepinning of the 
neck, now difappear d, but the ball 
fccm’d frozen into a white ‘ice, and 
the water in the neck was rile11 above 
the f i r f i  mark four inches and a half. 
There now appcar’d abundance of 
h a l l  bubbles, continually afcendin 

all the time after, till it was quite 
thaw’d ) and the white ice oppeat’d 
full of bubbles. The Experiment be’ 
ing further purfu’d, the water aticefie 
ded higher and higher, till it had 
reachd about eight inches above the 
firfl mark : Then the top of the pipe, 
being with a Lamp drawn out, in@ 
a very flcndcr Cylinder ( for the con0 
vcniency of fealing up) the glzfs was 
again put into the ice, that the Air 

heaged 

through the neck ( which to continu 9% 



( 974 1 
heated by the Lamp might COO!, UP: 
on which the water continued twelr 
ling, till it began to run over at the 
oritice of the ilLnder pipc, which 
being held by 111 the Aamc of a 
candle, was in a tricc icai’d up, fo 
that the wi.tolc glafs now ayyrar’d 
full of water, bating an incoiifidc- 
table Quantity ot rattfi‘d Air, (ncit 
amounting to the bigncis of half a 
TmaU Pea ) that rcmairiJ contiguous 
to tbc ical’d parr ; the Egg being 
brought iritoa warm room, was kept 
there a\\ night, and a good part of the 
next mornt\>g, before the I C ~  was 
quite thaw’d, which when it was, 
the water was found {ubfidcd to the 
firti mark, and which king done, 
the glats was inverted, and chc Ical’d 
end immcts’d a good way under wp- 
ter, where tieing broken, the cxter.. 
nal Air impelI’d the water in the Ba- 
ron into the Cavity of the pipe, in(* 
much, that when we took i t  out, 
which wc did, as ibon as wc thought 
ROmorewacer was impcll’d up, re4 
inverting the glai’s, we found, that 
the admitted watcr rcach’d {cv~n 
inches above the firit  mark, and 

T an 



* w 4 1  
ari ioch and a half of the ftem, before 
it began to be wire-drawn, befides 85 
much of the flender part of the item9 
as by gucis amounted to a quarter of 
an inch or morc, io that it iccm’d, 
that the Bubbles,which made the w1’ 
ter fwcll, and appcar’d in the Ice! 
amountc d to an inch and three qusf’ 
tors 01 Air, which conkqucntlj’ 
feem’d to be for the mofi part genera’ 
ted by this operation, aiid to f e d  
inches either of a vacuum, or i o d  
fubriie fubftance, which by its W 
ving no Ipring to refifl the Prcffurcof 
theoutward Air, apprar’d not tobe 
Air : We could not exaAly meaW 
the Quantity of water we had i n d h  
and thc proportion of it betwixt tF 
marks, becaule having lcft the gld 
in the window, to try whether ti@ 

water (brink ( which we did not fid 
it todo, thc weather Wac fo fisrpp 
that bq iming  ( as we concluded ) @ 

ftcez the watcr in the item, the jfl 
creaiine; ice burfi out the belly of tM 
glati into many pieces, J 

A n o h r  time, 
We [ A  fccal’d gEaG being brow 

undef 

Or Cold W O U I ~  makc the admitee d 





2 of an inch of Air gcnerated or fepa’ 
iated by rhc former opcration. J 

Another time, 
Dcccmb. I 6. [ In  the iame glafs we made 
t h e r 7 *  the water to Lwcll about ten inches, 

and inverting the item, and breaking 
the Neb uriJer water, we found a* 
bout tcri inches of water to haw been 
impell’d into the item j lo that in this 
there fcem’d n o  gcncration of Air, J 

17. To all thcie Expcriments we 
h a l l  iubjoyn, in two words, that as 
i n  water, io in lome aqur ous liquors 
we found, that the icy Bubblgs were 
not fill’d with Air (though wc did 
not think fit to takc the pains to mew 
iurc their refpe&ive Expanlions by 
being congeal d : ) For in that d e 0  
where mention’d Experiment, where 
we expos’d Milk, Urine, and Rhe. 
pifh-wine to frcez, when all thofe Jh 
quors were riien above their f o r d  
marks, as is there related, our Notes 
informus, that thc Experiment \pas 
thus prokcutcd, 

18, [ Being kal’d up ( the foregp 
ing words mcntion’d the abovc-naO 
m d  expanded liquors) and fu8efd 
<O thaw, the feveral liquors fubfided 

go 
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to their firft marks or thereabouts, 
and the glarfes inverted and 
brokenunder water, wc wcrc by an 
accident tiindrcd from obferving 
what wc dcflr’d in that which 1-\ad the 
wine, thou@ wlicn it was taken Out 
of the freezing pot, it had ice, but 
not much, lwimrnitig in  it. But in- 
tdthc glafs that had the Milk, the 
water was manifeRly impcll’d by the 
outward Air, and to it was irito the 
ghfs that had thc Urine, which be- 
ing rcmov’d from the Baton, and re9 
inverted, appcar’d to have as much 
new li  uor in its item, as arriouritcd 
by gue 9 s to five or iix inches. 

I 9 .  To which kxperimcnt we may 
add, that another timc a ieal’d glafs 
of partly frozen Claret-wine bcing 
broken under water, the water was 
impell’d u between half an inch, and 

which it  would not have aCcenJeJ, 
if the bubbles had been full of true 
and permanent Air. 

Z o J f  it be faid, that though I have 
delivered too many Particulars abut 
fo empty and flight a Ttictne as 
Bubbles, Ihave this to anfwer, tliar 

an inch a E ovc the mark, beyond 

T3 p0lIii 
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poffbly all thete Experiments bauq 
rathcr i'hew'd us, what it is not thar 
fiils thctn, then what it is, lo that: 
more tben all thefe I;xperimcnrs ap- 

caring rcquificc to clear up the Dif- 
i d t i e s  about thcm, I (hall not thiih 
I haw altobethcr mil-lpcnt my time, 
clpccially rf io many part Experi- 
ments, both ncw, and not altoge- 
ther impertinent, by thcir not having 
taught u9 enough a bout io dclpicabk 
afubjeliaas a Bubble, hall ,  as they 
jufily may ccach us Humility. 

c --- - 
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panfion of the water, yet uiilefi the 
Capscity ot the veffcl be known, the)’ 
will fignifie but little towards the de. 
termining thc Qumtzty of that E x p .  
fion, which yot is the tlling we are 
now enquiring aftcr, whcretore M‘e 
ihall add, that wc cmploy’d two dip 
fcring ways to meufurr this Expad’ 
011. 

2, The one was, by putting 
by weight, iuch a riunibcr of ounces 
of’ water, into a Bolthcad, till the’ 
watcr was r i h  a pretty way in the 
lofig ficm, wherewith it was filled, 
r l i m  marking on the outfidc, to what 

water reach’d in the item, we aftef’ 
wards poured out a convcnicnt Quilfl’ 
tity of the liquor ( yct leaving emu@ 
eo fill the whole cavity of the fpherp 
calor obtufe end of the vcflcl, and $ 
the lower part of the item then le1° 
furely freezing this rcniaining water 
from the bottom upwards, wc obfer’ 
ved, that whcii it was frozen, the ice 
that was made ot 81. parts of watef9 
filled, as one of our Notes inform Us, 
$he fpace of 9 I.  and ( if I rniftske nor 
$he ~haro&ter) an sigho, f i  that b?‘ 

chfi 

Iwight every trclhly addcd ouncc 0 f 
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this ttottblefomc way of Examinati- 
on, wetound thatthe war& b the 
ExpanGon, it reccivcd from Z d d ,  
was made to pc,flds about a ninth 
part tilore lyace thcn it did before 
congelation. 

3. [ Inanother of our notes, we 
fin2 as follows, 5 5. parts of watcr ex- 
tended themfehei by frcczing into 
fury and a half, about fix of thofe 
parts remaining unfrozen, fo that in 
this Experiment the waters Fxpank 
on was not much (though h i c w  hat) 
differing from what it was in that 
lafi mcntion’d. j 

4, The other way we ma& ufe of 
to mealure the Dimenfions, that wa- 
ter gains by freezing, was, to take a 
Cyhndrical pipe ot glals ieal’d at one 
end, and left open at thc other, at 
which we fill’d I t  with watcr to a ccr- 
tain height, tllat we took n@cc of 
by a mark appli’d to the outGde, and 
then keeping it in an crckted pofiurc, 

P and freezing it from the bottom 0 
wards, we found, that it had acquir d 
by a tenth part or thereabouts, greats 

Dimcnfions in the torm of ice, 
ohen it pogelkd in the form Ofwater. 

But 



-the nature of the particular par- 
cel of liquor expded co the Goid 
(for it is not necellaty that all waters 
fhould be cqually drfpos’d to be ex- 
panded by trcczing) and lome otbeF 
circumfiances, not now to be difcour. 
Ped d, may well bcget Lome little 
variety in the Luccels of this fort of 
trials. For in OIIC that we made 
carefully, we found the Expanha 
fomewhat greater, then that lafi 
mentioned, as may appear by the 
following Note, which cornpar’d 
with what was lstely delivered, of 
the trials we made by weight of the 
water’s Expatifion, may invice us to 
think, that we cannot much err by 
efiimating in general, char the worn 
that Ice takes up more then watery 
amaunts to about a ninth part of the 
fpacc poEeEed by the Came watery 
before it was turned into Ice, The 
note we were ipeaking of, is this. 

5. [In a mote then ordinarily 
even Cylindrical &Pi, we expokd 
fome water to freez, to rncqfureic~ 
Intumefcence, and found that it e t  
panded its Pelf to a b  88 
pact, m a  la& a aiatb upon 

t10a ; 



tiool; this we: tri’d twice, and 
thought that the Xnturneicencc m’ ht 

that in a Cylinder the ftectziog did 
notieem to iucceed fo well. 1 
But here we muif rcfolve a difficulty, 
which though ordinary Rcadets may 
takeno notice of, yet may breed a 
fcruplc in the minds of thole that are 
acquainted with Hydreflaticks. Far 
to tuch Readers this Account of ours 
may fwm to be contrary to the Expe- 
rience of Mavi ators into cold Cli. 

occqfiatl to taka notice in due place 1 
of vafi pieces of kc, as high, not on- 
ly as the Poop of their Ships, but as 

Maits of them : a d  yet the Depth 
of thde i t u p ~ ~ ~ d l ~ ~ s  pieces Qf IC~, 
fccms not at d l  Aniwerabic to what 
it may be fuppos’d to be, in C& 
campre fap;ether the Ef3,imam m 
bpvc 6leiivcr’d of the ziupanfr~n of 
water, and that grand ~ $ t ~ j i a t i d  
Tbcorem dcmonhated by &rc&&s 
end $ t p v h & S ,  That $dq BO&CS will 
l o  far, and but fo for, lirp) in tkc ~ i q r r ~ r  
rkdt f H p p s  tbem, ti13 t b ~  imiwr fdp8  
4 f t b 4 B d j k  r g d  fa  A link of pot- 

weigbinp 

have been more confiderable, ? i t  

mates, who te s 1 US ( as we hall  have 
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s i g h i n g  as much the wbole Bo$, FOf 
Captain James in his often cited VO,’. 
age, makes mention of great piece’ 
ot ICC, that were twice as high as the 
Top-mail- head of his Shp.  

6. And the Ilolla/idrrs in their far 
mow Voyage to q o v a  ZrmGla, meb’ 
tion one fiupendious Hill of I ~ e f  
which I therefore take notice of hcret 
not only bccauic it has becn thought 
the grcatett that men have met with 
but becauk they deliver its Dime& 
ons,not as Captain J m t s  and Naviga’ 
tors are wont to do, by corn ari ld  
with the unknowri heights of P omed 
the Maits of their Ships, but by cef’ 
tain and detctminatc Meafures? 
which in the Icy Ifland, we are 
ing of, were To divided by the turface 
of the water, that thcrc was I 6. fp 

lthomc extant above it, though theft 
were but 36. bcncath it, which 

,though a vafi depth in it  felf, Ye‘ 
docs but little exceed double the 
hei ht. 

Wnd the Dan@ Navigator 7”’ 
bthg him an Account of 
pentions fome floating pieces of Iter 

chat 

4rnk’1*rk Nivis urn Mundz‘us, imploy’d by his 
cbap.6. 
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that he met with and obferv’d in that 
Sea, which though but Lomcwhat 
above 40. fathome under water, 
Were extant 20, fathome, that is 
(near half as much ) abovc Mater, 
whereas it (items, that according to 
our abovc mcntion’d Computation 
of the Expanfion of water, the part 
under the water ought to be eight or 
nine times as dcep, as that above the 
\water i s  hifh. 
7. Toc ear this difficulty, I &all 

reprcfent there three atticulars, 

Ice that Gnks $0 deep, is fu ypos’d to 
uoac in freh water, w\rcrcas in the 
Ob{ervations of the above nam’d Na- 
vigators, thok wit pieces of Icc 
batedon the Sea-watct., which by 
reaion of its faltnefs, king heavier 
tlien freih-water, Ice will not fink PO 
deep into that, as into this. And 
that falt may hugely increak the 
weight of the water, wherein it is 
difblv’d, ma be clcatly gatherad 

Brine, and from the pra&tiCe of (eve- 
ralforts of Ttadefmen, who to cxar 
mine the hngth  ot their LixiviWf; 

and 

Firit, that in our e pputation the 

fiom the pon B croufnefs of common 



ihd other Saline Liquors are wonttd 
try, whethct they Will  keep an €?@ 
floating, which wc know comrnOfl 
water will not do. And 1 have dfd  
bythe Refoiutmn of Pome Metallific 
Bodies in fit Men#tuams made tfb 
quors, that are yet much more pan’ 
derous, then is iuficicnt fot the  UT 
port of Eggs. 

Bucyec we muftbe focandid, 
to take notice of what fome Mod@ 
Geographers ddivcr with probabib’ 
t y  enough, namely, That tlearcr rfid 
poles the Seas are not wont to be 
falt, as irt the temperate and the Tbf’ 
rid Zones, and thok Northern beid 
not fo faIt as our Seas, there is the 
Jen to be allow’d for the diffcreNE 
in gravir (and conkquently in tw 

twixt thofe Seas and oars. 
8, But fccondly, this Icffir Idr. 

nek of the water in theNorthern Sep 

by the greater caldnefs of it. 
though, as we haw formerly &fiP 
wed, rheCondcniation of frrfh 
t% effe&d hcteby a degree aft$ 
cap2iblttornikc ir begin to freaey 

floc 

powerto Y, ecpIce from fioking) 

bay, as to our cale be recwrnpcnt: d 
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are not to be look’d upon as intire 
andiolid oncs, but as vafl  pilcsof 
lumps, and maffes of Ice, cahafly 
and rudely heap’d up and cemented 
by the cxcefive Cold, freezing thcnt 
together by the intervention of rhc 
water that w a k s  them, which piles 
of many picccs of Ice arc not made 
without grcat Cavities intcrccptcd, 
and fill’d only with Air, between the 
more iolid Cakes or Lumps ; Po that 
the weight of thelc fiupendious pieces 
oflce, is not to be eltimated by the 
bigncfs they appear of at a diltance 
iromthe Eye, but confidering hofl 
much Air there is intcrccptcd be. 
tween the Icy Bodies, of which the)’ 
are compiled, there may be a hokt 
low firuAure of Ice reaching high in’ 
to the Air, and yet the whole A g  
gregate or Icy pile, will reis the 
lubjaccnt water on which it P cans, 00 
more then would as much water, 85 
were equal in Bulk only to the W 
mers’d parts; as we fee in Barges 
loaden with Boards, whxh thou 
pil’dup to a grcar height &over 
water, make not the vcflcl to fink 
m ~ t e  then a Lading that would rn* 

a . .  
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far lefs how, and oftentimes be all 

coatain'd within the Cavity of the 
kffcl, provided it be more ponde- 
~ O U S  znlpecie, But: to enter into any 
furttxt Confideration of thck ~ydro-  
k k a l  matters, would be improper 
in this place, efpecially h c e  we have * elfewhere created of them. 
that there floating Hills and Iflands of tlc,ri pd- 
Ice, are not intire and (did pieces of tndorcr. 
it, we fiall orhcrwhcrc have occafi- 
on to h e w  out of Navigators, and 
even in the Obfervation, wc have 
mentioned out of j rawws Mum&, the 
Learned RelatQr of it Bartbolinw, 
takes notice, that thoie vaft pieces of 
Ice { we have been mentioning ) that 
reach'd 20. kthome above water, Er 
Were compiltd of Pore of S ~ O W  f>ozm capiofa 

glacirtd 
together. cempalfr. 

IO, Thek Confiderations may 
Icrvc to render Come Account of 
thole (tupenfhufly tdf .  pieces of ice, 
whofe extant part bears fo reat a 
prdportion to the immefe 61 part, 
when the whole mal3 does really 
float, But I confels I doubt, that 
not only in tb Examples we have al- 

but in other eminent ones of 
u mouD- 

And * In Hydrn$d- 
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&ountains ,of ice, it r may fij call 
dwm, thcrumay bc a mifiakc, and 
that tile 1:cight ok them above tbe 
watcr, would bc far l ~ f s ,  a;iJ t1@ 
pcptli u~idc P water far grcatcr, ~ f t l ~ e  
ice had watcr enough to iwim :rcdY* 
ForSca-nwn by rcalon of rhc &Ai’ 
ctllty, arc iiot wont to meaiurc the 
height of clioCe pieces that float ar lid 
berty in the Sca. Aid as for c l d e  
that arc on ground, as thcir hrigW’ 
lyc far nmrc convcnicnt to be mcafu’ 
red, fo the mea(arers not knowift& 
how long t h y  may have been d 

that admir’d height, may bc artrib#’ 

time tall very plentifully in t t d e  f@‘ 
LCII Kcgions, and are compaded $0’ 
Tether, cithcr by the Sun, whde 

beams iometimes begin to tllaw irr 
and lomctimcs by the water of-d@ 

bcingcortgcaf‘d with chc how, cps 
as it were cement ttic parts of it Me 
thcr, arid ibmctimcs by both of ce 

out ofcaptain jumec, ofpieces ~ f g ~  
that wcre twice as high as his 

malt: 

ground, for ought 1 kttow, much 0 .  f 

. rcd to the fiiows, that from 

waves chat beat agairifi the Ice, 00 # 

pdg, r4, cautcs. So in the initance all& 
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malt-head ; it is iaid alfo, that t h ~ y  
were on ground in 40. fathome,, 
And in the ottier Exampie nlrtition’d 
Out ok Barrbofinw, though there br: 
40. fathome attributed to the immee 
fed part of thc ice, yct tliar mcaiurc 
is not exclufivc of a grtaxer, tor it is 
hid, chat the icc rcach’ct downwards 
above 40. fatliotne ; and how much 
downwards, and whctliek as far 8s 
the round, wearc left at Iikrtytd 

of Ice tccofdcd in the NQCA Zcmbr’a 
voyage, eo have been in all 52. fa- 
thome, that is, 300.atid twelve foot 
deep, though it be granted what they 
affirm, that it was I 6. tathomc above 
tkc water, which is olmoif ;I third 
part of the whok dcptli ; yet I o b  
fWtcj that d this Icy mountain it  is 
fat:$, that it lay fu.t OYJ the g roud .  SO 
that m Q ~ I  thc one fide it kerns pro- 
b&k, that the u p p  park of Wands 
of ice may be increod’d by how and 
as 1 remember, that in that famouily 
inquilitive Navigator Mt. Hudfons 
voyage tot the ditcovery of the 
North-wefi paKagc ’tis relo- 
ted that his company was 

11 2 * f p  

gue P S. And in that fiupcndious p i m  
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rMr.Hud- * fo W t l l  acquainted with the Ice, thPt 
6nsVo~- d e n  Night, or fogg or foul mather 
difiover age for y took them, thej would r’ e e l  otxt the Broad5 
oj the eJt $?afids of Ice, &rid there come to A## 
North-weJ) thor, and run awd lport, andbll water 
:$&’ that Food the Ice in  yoads very jrch rrnd 
~ r t l y  by good. So on the other fide we knoN 
Mr. Aba- not,how much lower the Dutch-mens 
Yrickct. Ice and Captain James’s would have 

reach’d irito theSea,incak theground 
they r e k d  on, had not hindrcd them. 
For though one might probably 
chink, that tliek are the greatcfi 
dcpths that any Hills of Ice have been 
obkrv’d to attain, that mention’d by 
the Hollanders reaching 3 6. fathome 
beneath the watcr, and that mentie 
on’d by Captain James, no left then 
4”. farhomc : yet I find in  Mr. Hrd 
fons Voyage, that the Englik in the 
~ a y ,  that bears his Name, met with 
morc then one or two Iflands of I C C ~  
of a fargrcater dcpth undcr water.F:of 
among (Jther things, the Relator ha5 
this memorable paffage ; li? this BPI# 
where we w e n  thus troubled with Ice, WC 
faa many of thol; mour/tains of IC# 6 
gwf id ,  infix or fme,vfiore fathome 
lo+. And if the Sea had beendeep 

enough3 
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enough, even t ide itupendious moles 
of Ice would probably have funk 
much lower, and to haw leiliened 
the heights of the mountains, 

I I. I know that delivering the mea- 
h e  of the Expanfion ot water alone,I 
have not faid all that may be faid 
about the Expanlroh of Ltiquofi: 
But becaul'c, as it has not yet appear@ 
ed to me, that any Liquor is expand- 
ed by Cold, unlcls by atkualfreez- 
Ing ; I doubted,whcthcr Aqueous Li- 
quors, as Wine, Milk, Urine, @G. 
were otherwife expanded by conge- 
lation, then upon the Account of the 
water or phlcgmatrck (and, in it 
rtri&t iente, concqcalalle, ) parr con- 
tain'd in them ; and whether it were 
worth while, for a man in haltc, to 
examine, their particular Expanfi- 
Ons, Norwithfianding which, 1 
would not difcourage any from cry- 
in$, whether or no by the differing 
Dilatations of ~ u c o u s  Liquors, 
fome of them of the fame, and Come 
of them of differing kinds, we may 
be afified to make any eRimate of 
the differing proportions they corn 
tab, of phlegm, and of more 

u3 fpiri- 
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fpirituous or ukful Ingredients, 

I 2. %fter what has been hitherto dc- 
livered concerning theExymfion oiLL 
quors by Cold, it may be expcttd 
wc ihould fay fornething of thc m a -  
furo of their Contrat‘fioB by the hme  
Quality. But as for water, which i5 
the priiicipal Liquor, whole Dimen- 
iioiis are to bc confider’d, I have for- 
merly dcclar’d, that I ~ o u l d  icldom 
or ncvcr find its contra6tion ( in the 
Wititcr iedon when I tricd it ) to bc 
at all confiderable. And I h a l l  noN 
add, that having for greater ccrtaitt 
ty, procur’d the Experiment to be 
made by anorher alfo, in a Bolthead, 
the Account I received 01 it, WSS~ 
that he could icarcc difccrn the w& 
ter in tlx item to fall bcneath its fia* 
tion, ( markd at the upper part of 
the pipe,) when the water i11 the 
Ball was io far infrigidated as to b~ 
gin to frcez. Though I will not & 
py, that in warmw Climates, as /A? 
Iy, orspain, the coriuaaion of the 
water a little befotc laciation be. 
gins, may be fomew !a t conjidcP 
*le, dpccially if the Expcr@dW 

in Summer, or jg~ afc  ( ekW 
therG 





Title XI, 

Aving ibewn that there isao 
Expaofion made of water, 

and Aqueous Bodies, by Con~&d- 
on, lctusnow examine how firon& 
chisExpanfion is, and the rather be. 
cauk no body has yet, that we knod 
of" made any particular trials 00 
purple to make dikovcries in thj5 
matter fo that although f o d  
mhappy Accidents have kept Our E$' 
periments from beirig as accurate 85 
wc defigned, ( and as, Cod afifiitlgf 
we may hercaftet make them) yet fir 
kaf i  we fiaJl h e w  this Expanfion to 
be more forcible, then has hithe@ 

iafi men to make a fornewhot kfi 
vp:ertain Edimate of the force of 

bee0 commdnly taken notice of, * d  8n 

then 



(997  1 
then they [‘em to have yet endeavou- 
red to enable thernklves to make, 

2. And 1.we fiall mention tome 
Experiments, that do in general 
ihcw, that the Expanfion of freezing 
water is confiderably firong, 

We tookanew Pewter-bottle, Ea- 
able to contain, as we gueis’d, a- 

gout halfa pint of water, and having 
fill’d it top with that Liquor, we 
fcru’d on the fiopplc, and expofed 
it duringa very frofly night, to the 
Cold Air, and the next morningthe 

to have burfi the 
matter were me- 
purpfcly for this 
It quire new, the 

crack appeared to be in the very fib- 
fiance ofthe Pewtcr. This Experi- 
ment we repeated j and ’twas one of 
rhofe bottles fill’d with Ice that had 
crack‘d it, which .a Noble Y;ttuofo 
Would needs make me ( who hould 
elk have icrupled to amuri, with 
fuch a TrifHe, io great a Monarch, 
and Po great a Virrdofo) bring to his 
Majefiy,to hisfie bim, by thc wide- 
nebof the crack, and the Protube- 
tr\nce of the Icc, that fliened it fdf in 

it, 
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it, that the water had bcm rcally CX- 
pandcd by Congelation. 

3. W e  a l b  cried, whcther or no 
a much imallcr Quaritity of water, 
would not, if frown, have thc hke 
EffeCt, and accordingly, filling with 
about a11 ounce of wmcr a icru'd 
Pcwtcr box ( I k h  as r n ~ y  u k  to 
kccp Treacle & Salvcs in ) uitc new, 
and of a roniidcrablc tfik 1 nefs, we 
foutid, that up011 the frccziiig of thc 
included water, the veflcl was very 
much burn. 

Afterwards filling a Quart BottIc 
( if I mifiakc not the capacity ) with 
a congealablc liquor, and tying down 
the Cork very hard with itrong Pack- 
thread, wc found that the froit made 
the liquor force out the fiopplc in 
fpite of all the care we had taken t c ~  
keep it down, 

But afterwards we fo well fafined 
a Cork to the neck of a quart bottle 
of Glafs, that it was eafier for rhe 
congealing liquor to break the veficf, 
theii to tbrufi out the fiopple, ,,rrnd 
heving for a great many hours e x p c d  

coan exceeding harp Air, *e 
bund at length the .bottle bra, d- 

though 
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make it Arongcr, had an orifice bM 
at onc of its ends : and whore thick- 
neb was iuch, that wc had reafon to 
expea, that wliilelt the top remain@ 
ed covered, bur with a rcaronable 
wcight, thc included water would 
find it more cafie to lift up that 
wcight, then break the Gdcs. TO 
this Cylindcr we fitted a cover of the 
fame mcttal that was flat, and went 
a lictlc way into the Cavity, leaning 
alfo upon the edges of the fides for 
the morc clofer itoppin of the ori- 
fice ; the cavity of this E 'ylinder was 
in )en th about five iiichcs, and in 

ters. 'This Cylinder being fill'd top 
full with water, and the cover being 
carefully put on, was fafined into an 
Iron frame, that held it erc&ed, and 
aI!OWed US to place an iron weight, 
amounting to 56. pound, or half 8 
hundrcd of common Englifh wei ht, 
which circumftance I mention P be- 
caufc the 'common bundred that out 
Carricrs, &c, ufc, exceeds five fcorc 
by twc~ve.) But this veif'el bei 
expofed in a froRy night, to the col 
Air, the contain'd water did not & 

neXt 

breadt a about an inch and three quard 

?i 
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next morning appear to be frozen, 
and the trial was another time that 
way repeatcd with no better fuccels, 
as ifeithcr thc tl+lcnds or clcarnefs 
of the mcttal had brokctl the Via- 
lencc of the external Airs irigcfadive 
Power, or the weight that oyprdkd 
rhe C O V ~ ~  had hindrcd that ExpanG- 
onof the water, which is wont to 
accompany its Glaciation. 

VV herefore we thought it rcqui- 
f i ~  to apply to the outfidc of the vef- 
gel a mixture of talc with ice or how, 
as that which we had obfetved to ins 
traduce a higher dcgrcc of Cold then 
the Air alone, cum in very froit 
nights; and though this way it Cell 
the g\aciation proceeded very flowly, 
and forncrimcs fcarce at all, yet at 
length we foutid, that the water was 
by this mcans brought Lb far to freez, 
thaton the morrow the ice hod on 
one fide lwellcd above the top of the 
Cylinder, and by lifting the cover on 
thstfide, had thrown down the in, 
cumbent wei$x j bur in this trial 
the cover havlngbecn uniformly, 01: 
every where lifted u above theup. 
pcrorifice of the ~ y & n d e r ,  we re- 

peated 



peAtcd thc Experiment. divers tirfies, 
35 we could get opportunity, fornet 
rirncs with fucccls, and iometimcs. 
without it ; and of' one of the chid 
of our Ex crimetics of this fort, I,& 

Colle&tians. 
5. [ 1 hc hollow brafs weight, be6 

ing about one inch and ttice quartets 
in Diameter, and the bra6 cover put 
on, wa5 loaded with a weight af 5 6 #  
p i i d  upon the cover, and expos'! 
to an c.xccfivcly harp night, the ne%i 
morning the cover and th.c weight 
bcrc fobid vifibly lifted up, though 
norabovc f that wc could dilcerri 16 
imall Barley-corns breadth, but the 
rfiicknefs ot the brae cover *asnot 
here cfiimared, which was much Ids 
thnhalf an mch, which accc+wdiq 
yo former abfavarionrs,one might 
fpeA to lee the ice alcend. Bur thd 
which we rook particular iiotice of 

ice, k i n g  by a gentle thaw of the fit. 
rfiCi81 parts taken our, ap eaid fU 

opacous : Alfo when in the mornin& 
t h ~  Cylinder nu brought into mY 

Chamber, 

f i l d  thc fo P lowing account amoilgotlf 

was, chat the mckied Cylinder o 1 

CI of bubbles, as to be the* E y made 



-amber, b&e the fire wa9 made, 
the 5 6. pound weight being newly tar 
kcn of€, at a little hole, that feerned 
to bc bctwceil the edge of the Brafs 
and h, thctc camc out a great ma- 
ny drops of watcr, dilatcd into nud 
mcrou., bubbles, and reduced into ;t 
kind of troth, as if upon the rcmoval 
of the c>ppreIKing wclght the bubbles 
Of the water had got hbcrty tO CX- 
paad thcnfivcs, but this l a k d  but 
a very little,} 

6.  Afrcr this, the difticulty wc 
have otren met whh in- the placing of 
great weights conveniently-upon the 
covcr of a Cylinder, and.thc Expe- 
hation wchad to find the Quantity 
ofthe water, we made ufe of, ca- 
pable upoil its Congelation, t~ lift 
up a muchpeater weight, invited us 
to make trial of its Expanfive force, 
by fornewkt a difktitlg way, which 
rwas,to f ir  a wooden plug to the Catri.. 
t y  of the Cylinder ( after we hod bf- 
fercd it to foak a convenient time in 
water, that, lwelling as much as it 
would before, it might be made to 
fwellno mow by the water, which 
Would lye contiguous to it in 

Scl 1 
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fd ) and then to drive it forcibly iSi 
till by confiderable weights append. 
ed to. the extant part of the plug, 
when the Cylinder was inverted, we 
could not draw it out ; the Cuccefs of 
one of thefe Trials is thus Pet dowri io 
our ColIcBions, 
7. [ A Plug was driven into the 

Cavity of a Brafs Cylinder, firit fib 
led with water, the Plu being alCo 
wellfoaked, then the 2 ylinder bed 
ing inverted, the Plug rook up half a 
hundred aad a quarter of a hundred 
weight, and would potiibly have ta’ 
ken up much more, and bein expe 
fed to a very harp night, thc B reczing 
water thrufi out the plug about a bar- 
Icy-corns breadth, quite round above 
the upper ed e of the Cylinder, and 

night, it was again expofed, the plug 
not being yet takcn O U ~ ,  and then the 
plug was beaten out a little motcp 
namely (in all) near a quarter of afl 
inch. 1 

8. Thus we lee, that theexpanfhc 
endeavour of the water forced a rec 
fifience, at leait equal to that, which 
wouldhave been modc by a wjgb 

of 

itfreezing a1 P that day and the ncdt 





on,and cockquently the Air expand’ 
ed by Heat, does by its endeavour% 
tend to acquire above 60. times the 
fpace that the watcr docs, when e* 
pandcd by 10 high a dcgr cc ot Cold? 
asis capable to turn it  all iiitoIce: 
notto mcntiori that the cxpantioil la 
which tlic Air tcnds upon thc AC’ 
count of its own Cjving, is, c as Ne 

pcndix h c w  in  another * place ) many ti@ 
rhc ~ h ~ f i -  greater then that to which ~ r f e r r f i ~  

could bring it upon the bare Accoufl‘ 

9 ,  There remains yet onc \N@ 
whereby we hop’d, though not lo 
rncafure thc Expanfive forcc of freeZ’ 
ing water, yet to manifcfi it to be 
prodigioufly greatt, or in cate \IJc 
fail’d of this aim, to produce at leaP 
Come other Phdrromcna rclatii$ CO 
Cold, that would not be inconfide” 
able. And though out cndr&:; 
fuccecd~d not, yet bcciufe a happ 
opportunity may bring thcm robeope 
way or other fucccsful, we fialla’ on nex That wc caus’d to bc made, 
Iron Ball of between two 2nd fWce 
inches in Diameter, which BdlyIO’ 
fdid, iave that in the midfi there 

u10s 

*The A I -  

co-mecha- 
mica1 E x -  
primenti. of Heat. 
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bas a tinall Cavity left to place a 
little water in, together witha fe- 
male fcrcw, as they call it, reaching 
from thc outward torface of that in- 
tcrnal cavity ; and to this was appli- 
ed a itrong lron Ecrew, io fitted to 
the internal cavity of the other lcrcw, 
bsto fi l l  it wit11 as much cxa&nds as 
could be obtained. And this h e w  
Was made to go to hard, that it rc- 
quir’d to be Icrcw’d in by the Iiclp of 
a VICC, that it might fiat be forc’d 
QUC, without brrakinq the Iron it 
IdF, Our dcfigti in hploying this 
Initrument was, that having well 
fill’d the intcrrial cavity with water, 
and forc’d in ttic krcw as far as it 
could bc made to go, thc Iiifirumetic 
thus charg’d with water, mi ,ht be 
expoid to the higheit degree o f Cold 
we could prodocc. For having thus 
Ordered thematter, we thought we 
might cxpe& either that the water 
how much foever we ticightncd and 
leiigthncd the Cold, would not frecz 
at all, being tiindred trom the Ex- 
panfion bc\onqing to k c  111 Cmnpitti- 
fon ofwater ;.or, iC it diJ frcei., that 
onc of there cwo thiilgs woulJhap 

X a  pen, 



pcn, either that the expanfive force d 
that littlc water, would by forcing 
iuch an Iron initrumcnt, manifcit i f 5  
firength to be fiupendiouf, ur by nor 
heaklng it, preient us with ice with. 
out Bublcs, or at lcafi not rarcr and 
lighter, then the water it was made 
ot ; but for want of a Lufficient cold 
our dcGgns fuccccded not, fo as @ 
iatisfie us, though wc more t i id  
oncc attcmpted it. For the g r d  
thickncls of the Iron being confidcr'dr 
we were not Cure that the watcrsnG 
freezing, might nor proceed rathe$ 
from thc thickneis and compattnefi 
of the metal, then from its refifiencg 
to the cxpanfion of water. And 
therefore wc mufi fulpcnd the infe' 

us, till we have opportunity to mabe 
trialof it, with a Cold not only ve' 
ry intenk, but durable cnougll, tw 
want of which lait circumifang 
keeps us from daring to build a d  
thing on our Expcrimcnt. 

I 0, And here wc may take norich 
that it may be an inquiry, more *ofr 
thy a Philolopher, thcn csfie far 
him, whence this prodigious force 

vvc 

renccs, this Exlx~inicnt may affor d 





( V Q )  
ficallng hfentibly into the Liquofs 
they iniinuate thcmlclves imo, with. 
out any h e w  of boiltcroulneis or vi@ 
lence, ’tis not io cafic to conceive 
how they fliould Jilplay lo firangea 
force againit thc fidcs oi tiiofc itroo& 
vcikls that thc y brcak, when they 
may as freely pcrmcat or entcr thrnj: 
belidcsthis, 1 lay, wc oblervc that fl 
Oyl, which rcquircs a far greater de+ 
grce of Cold to bc congcal’d t o o  
good degree of hardncls, the fwarfl? 
of f r y p i t i c k  Atoms that invade 
arciotar from making it take UP 
riiore room tticn kforc, ttiat they 
duce it into lcij, as may appcar 
p.hofe former Expcrimei~ts which fl*’ 
nifcficd, that Celd docs not expaad? 
cither oyl or uncongealablc LiquOf5’ 
but condcnte them, 

I I .  After what I have thus largely 
delivered, concerning the expanfive 

I may be allow’d to leave toothers 
( if they  all think it worth the la. 
bour j the proiecution of the like?’ 
pcriments u on Wine, Milk,u$$ 
and other &quors aboundin$hiGb 
Aqueous parts, i. concerning . wb 

cndcavour of frcczing water, I hope 
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we hal l  only in general remind thok 
that may have forgottcn it7 That bx 
fomc of our Exporlmms it appears, 
that lucb Acpcous Liquors arc eX anr 

endeavour outwards is confidcrably 
forcible, iccnis nmrc thcn likely 
from w\\at wc formerly iiorcd out of 
the Dutch Voyage to Nozlr Xembla, 
tvthcrc 'tis rCjatcJ, that by the CX- 
tremc Cold, L>otll tornc of dicit other 
Barrels, and totne of thok that wcre 
hoopcd with Iron, were,- as thcy 
fpeak, frozrro in  yrfces, tlrat is, ac- 
cording to our ConicLhre, burfi to- 
gether, with the Hoops, wlicthcr of 
Wood or Iron, by tikc cxpantivc force 
of the inipr il'on'd Liquors brought 
to frecz. 

12. To which I fila11 add, that 
when I asked a? Ingenious perion, 
whetherin R!fW whew he liv'da 
good while, Beer and Wine did not, 
when brought to con elation, break 
the veflels t k y  were B rozen in ; He 
&iiwered, ?-bat he bad not obfemtd 
wooden W e J e h  t o  1 1 4 ~ ~  been broken b 
them, ( perhaps becaulc Of theit y icld', 
ing ) but ghfs and pone Bottles oftm. 

x 4  Title 

dcd by congelation, a d ,  that 1 !l eir 



Title X1 1. 
Experiments touching a Net? 

way of eltimating the Expand 
#we force of Cougelation, 
and of high4 compreging 

Air witho;Nt Engines. 

Hcre is yet aiiotlicr way, that 
I bethought my 1df of, f i g  

once to mcaiurc tile force whcrcwirh 
freezing watcr expands it fclf, and 10 

condctliation, then I have 8s *yet 
found it brought to ty any u n p f l r  
onablc way of coniprefing i t :  Barr 
whereas by this method to deteraz@@ 
(cxaktly the Expanfive force of tl* 
water, it  wcre requifite not onlytQ 
know the quantity of the water, a d  
chat ofthe Air expoled to the Cold9 
but to make the Expcriaenr in vefFels 
&QnvFicntly ihop’d to mcafiW 

Dilitat@ 

rcducc chc Air to a greater &pee 0 6 
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Air much farther then hitherto it has, 
by any method I have heard of, k e n  
unquefiionably reduced, I lay, m- 
qu+odly ,  b m u k  though thc di- 
ligent &crJi.nnM, arid other5,Ccem t~ 
have coiuivcd Iiimklf, to have re- 
duced it in thc wind-Gun into a very 
narrow room, yet Lefides that, by 
our Expcdicnt, we have comprciI‘ed 
it beyond what thcfc Ingenious Mcn 

retcnd to: Bcfidcs this, I Cay, I 
[avc long much queliioncd, whcthcr 
the way af comprofitig Air in a 
witid Gun, which both thcy and we 
have ~rnploy’d, inay rafdy be rclicd 
o n  j for the oyl or fomc othcr ana- 
logous thiiig, that is wont this way to 
Ix: imploy’d, and the overlooking of 
icveral circumfiances, that arc more 
ncceffary to bc taken into diligeut 
confideration, then wont to be fo, 
may eafily enough occafion no i m ’ d  
mifiake in afigning Co grcat a degree 
to thc compreffion of tbc Air j bur 
our Exceptions againit this way Of 
meahring it, may be more op of- 

d And thercfore we will now procee 
to take notice, that of the two known 

wags 

tunely difcours’d of in another p P ace. 



ways of comprdiliog Air, the clear: 
elf and moR fatista&kory, Ceems to be 
that whicli is perkormcd in the wind 
~owztain, as 'tis corninonly called, 
whcrc yet I have ieldom, it ever, 
feen thc Air, ( that I remember )by 
all the violcricc nicn could ute to ly- 
ringe inwatcr,crovvdcdinro to little as 
the third art of rhc capacity of the 
vefld. And an ingenious Artificer, 
that makes fiorc of thck Fountains, 
being coniultcd by mc, about thc tur- 
thcr comprcfing of Air in t lwp,  he 
deterid me from venturing to try it, 
by aflirming to me, that both hc and 
another skilful Perfou of my Ac- 

uaintancc, had like to have bcen 
&oiled by hch  attempts j for cndca- 
vouring to urge the Air beyond a mo- 
derate de r~ of co~~prcilion, it not 

Glafs, but when the Attempt WPE 
made in a large, but thick veKi1, 
mode Of firong and com\>a& Flan- 
ders Earth(the fame with that of jugs 
anditone Bottles) the vcai.1 waq b 
the over-bent lpring of the Air bur 
with a horrid noiie, and the pieces 
Ihrown off with that violence, that 

if 

only bur a fame Fountains made af 

x 



ifrky had hit him, or his Friend 
that afiited him in the Expcrimenr, 
rhey mighr have maimed him, if not 
killed him out right, lo that the 
grea te fi unque fiiona bl e C o mprcifion 
ofrhe Air lccms to have k e n  that, 
recordcd in thc Fifth Chapter of our 
Dtfemc againfi the learned Linus, 
wherc neverthclcls, we could reduce 
the Air by the weight of a Cylinder 
of Mrrcurp of about 100, inches, 
(which confequcntl might near 
councervalc a Cylin J cr ot hx kore 
footof water) but into a little lefs 
then a fourth part of its utual extcnr ; 
but how much further the Air may 
be coniprelfed by our ncw purpf'd 
way, it is now time ro fhcw by the 
cduine, notes, ot which we. have not 
omitted any that we could find, both 
that fomc kruplcs, which might die 
arifc about thc way we imploye& 
may be prevented, or fatisfied, and 
that the way, we imployed in pra& 
fin$ this merhodr, might by Pome VN 
riety of Examples be rhc better U* 
der iiood. 

4. [We took a large g l d d  9 

bigneb 
?e 

Dccemb. 
t m g .  whb a C'yhdrical k m  





m 
fitr’d it from time to time ) fo rbtich 
till at length the water rcach’d to 8, 
inches and ; almofi, above the fiari- 
on ( which we had carefully mark’d 
with a Diamond 1 in which we food 
it, wheri the glafi was feal’d u p  
leaving but about an inch of Air at the 
t ~ p ,  fothatof the whole ipacc be* 
forcpoffeti’d by thc Air, tlic water 
had intruded into nc‘ar nine parts of 
tcri ; then being partly apprchcnfive 
the glafs would hold no longer, bur 
haveitsupper parr bIown off, as ir 
happetled to US a little bcforc with 
another w&I, and partly being ddiO 
rous totry that which follows, vorci 
kilureIy inverted the giais, rhat tbe 
Airmightget up to the ice, for aJl 
the water in the ficm had been pur’ 
pok2y kept unfrozen, and havirt& 
provided 8 Jar to receive the w& 
that (~ouIJ  bc. thrown our, we broke 
the flendcr pipe which we had feal’d 
UP, and irnmec+iatclyas wecxp&ed~ 
the comprcffed Air with vrolcnce 
and noitc, blew out of the itern into 
the Jar about ten inches of water3 
which was furnewhat more ( b e t w e n  
half an inch and 8 whole inch b fear ’ Yfon 
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fonof the Impetus of the Pelf e x p a d  
ing Air ) then the fpace poKcls’d by 
the Air, bcforc it began to be com- 
prels’d. And bcGdcs this, iuch a 
firangc multitude ot Bubbles, that 
were iotmcrly rcpreis’d. did now get 
liberty to aicend from thc lower 
partsofthe glafs to thc top of the rc- 
lnaining watcr, that IC iomewhat 
emulated that which happens to bot- 
IcdBccr ; upon thc taking out of the 
Cork, N.R. when the Air was com- 
prcflcd beyond fcucn inches, we ob- 
fcrv’ddivcrs times, that thc infidc of 
the glals PKefs’d by the Air, and 
ncarcfi to the water, was roundar 
bout, to a pretty height, full of very 
little drops like a imall dcw, but 
when we came to break the glafs, 
we took noe fuch notice, whethcr the 
rifing water had k k ’ d  them up, or 
their concourfe made them run down 
into it, Or for fome other realm, we 
determine not. 3 

d n o r h r r ,  

thelowet part of thc ncck, and lea- 
wingabout tWO in&cs Of Air inthe 

r cmainr 

5 4  [ WC took a GngIc vial fi\lcdDt~tm’* with water, about half an inch above ‘ 3 -  
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r c e i n g  part of the neck, which 
vdsdrawn out into a flendcr pipet 
likethat of the glafs lait mentioned, 
we ieal’d it up, the Air being firfk 
well coo1’d, and cxpofing it to free% 
we obierv’d a while after, that it had 
by guds coiideiis’d the Air into IeiCcr 
room. A while after, beirig in ~UIQC 
thcr Chamber, we heard a confide 
rablc iioifc, and imagining what it 
was, we went direaly to the glah 
whole upper part conlilting of about 
an inch of‘the neck, bcfidos the flen. 
der pip,  wc found had bcen blow0 
off from the table upon the ground, 
the body and part of the neck rcmain- 
iiig in the h o w  ; but chis glafi was of 
a mcttal that uTcs to be more bride 
tticn whirc giaCs. 3 
6. r A round whrtc glafs, almofi 

fill’d with water, was feal’d up with 
care to avoid heating the included 
Air, which amounted SO a Cyliilder 
ofabout two inches and ; ; after a 
while the water iwcli’d and cornprefd 
led the Air almoit two inches, that 
isfull two thirds: and then (S VV@ 
coajc&uc’d, bccauk the inow rrpf21‘ m 

Anothtr. 
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ing 'tab high, froze it in the *ck 1 Swe 
found the g\afs crack'd in many @@+. 
W S O ~  the Ball, and the top thmwlj 
off at iome little diftance from it, 3 

Anothrr, 
7. [ A large fingle via1 feal'd, in 

whotc ncck the Air was not condensd 
to half its former  COO^,^ ju& as we 
were going to break it under water, 
to obierve the [ally of thc comprcis'd 

'Air, fuddcnly blew offwith a p o d  
noire, and threw from the tableals 
moil the whole neck of the Vial in 
one intira: piece, which is near four 

and at the Bafis above aq 

8. I: A glars abut the bigncfs of 8 
Tuckey Egg, and of an oval form, 
with a Neck ahoh Cylindrical, but 
foaewhat wider at the lower then 
theupper part, was fill'd with wa- 
ter, till there was left in the neck fout 
inches and a half, whereof the laR 
quarter of an inch, and a little more+ 
was much narrower then the reft, be, 
ing drawn into a conical kape, that 
it might be eafily Ceal'd at the Apex 
along'h'SCylindcr, from thc Curtace 
Qf the watet, to the top of thc glals, 

Y was 

inches inchbtaa 10n!y .I 
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I fay, when thc prcthre of the thus 
ctowded Air grew coo firongfar &e 
tefiitcnce of the glafs, it burft wnitha 
noik, that US come to it froor 
feveral places of the houk ; the veff el 
bmkenot in the Cylindrical part (as 
2may io fpeak) but ia the oval, the 
\athole pipe with the feal’d end re- 
maining entire, the ice appek’d full 
enough of Bubbles, which made ic 
white and opacous, and the water 
that had afcendcd into the neck, u p  
the breaking, was all driven out of 
it. J 

Thusfar our Coketiom, but b 
we had in another glais, where 

tbe Opaarioo was CQQM dispatch’d, 
ari opportuni~y ~f watching 8z otdcrf 
Y ~ Q  forsewhag more eraaiy, we 

9. That the lait, andpogtbllyrhg 
beit Erperimca we had O+ comp&,- 
fix Air by fr=in& was ma& in a 
lbort and f i m q  @abEgg, whofe 
bail was very great in proportion tQ 
thefiem, that the expanding of the 
watermight have the more forcible 
operation : This vefkl being cKa&ly 
fcal’d, and having a divided li& of 

wil H add, 

Y 2  p a F  
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paper palted along the item, was fst 
to freez with how ( or ice ) and falh 
and the contain’d water did quickly 
begin to crowd the Air into a reifer 
room3 and for &good while aicenb 
ed very fail, till at length it hsvin 

the Cavity of the pipe, that we v c W  
mently tuCpeAed there might be to@ 
unheeded flaw Gr crack of the glaih 
at which the Air had Rollcn out, & 
.drew near thc vcfcl, and attentively 
prying all about ic, to try if we could 
difcover any ground of our Pufpitiofi 
we found ( as far as the divided li& 
and othercircumitances could info@ 
us ) that thc Air ( iuppofing none Of’ 
it to have got away 1 was rcduc’d bf 
our Efiimate into chc 19. part of d3c 
fpace it poffeis’d before. And rp 
our curiofity prov’d not un[ca[onabje? 
for whileit we were narrowly furvv 
ing thc gIafs, to fpy out fomc ff I N  fl 
it, wc were quickly fatisfied fh@’ 
had been none, by a huge crack 
upon the Eruption of the include 

a cornprefion madc roo &NJ# 
the glafs to refif%, it did with a 

thrult the Air into Co [mall a part a 

Air3 whole fpriog being b fo8 tear 

BrcIz 
$IO@ 



IC 3 2 5  J 
noire break the ball of the glafs into 
many pieces, throwing the unfrozen 
part ot the Water upon me, and slfo 
throwing off the item of the Egg, 
which yet I had thc good fortune 
recover intire, and which I yet kcep 
by mcas a rarity. 

IO, Thus far we thcn proceeded in 
comprefing the Air, which bein 
done in vcRels Hermetically iear l  
where no Air can gct in or out, kerns 
to me a more unexccptionablc way, 
then rhofe thac have hitherto been 
thought of. But further, we could 
not then profccutci it for want both of 
convenient glafles, and of ice or 
fnow, of which iC wc were provided, 
and particularly Of ittong g\aKes, we 
hould little doubt of reducing the 
Air to a m ~ e  confiderable dc- 
grce of compreifion. 

1 I I. We may addon thisoccafion, 
that we 100k’d upon the Came wa as 
iomewhat leis UnpromiGng t L n 
others, that havc been hitherto w’d 
to try the comprefion of water ; for 
though hitherto neither the Experi. 
ments of Ingenious Men, not thotc 
made by out ielves have fully fatkgd 

y 3  US? 
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that water admits any mow cdmh 

prcifion, then it may iuffer upon the 
accountaf the little parcels of Ais 
that is wont to be difpericd amo@ 
it, yet the unhccesfulnci's may perv 
haps ( fm I propofc it bur as a mere 
conjckture) be imputed to the p@ 
roufili of the veflcls, wherein by 
thcways already praAis'd, the Elr. 
perirnent muft be made, whereas P 
thisncw way of ours, not only CY 
force wherewith the comprefs'd h1f 

reilics upon the water, grows Pg 
Pcngth to bc cxceediog great, and i5 
appli'd not with a fiddcn lmpctrrr, or 
when a Pewter vcffcl is knock'd wi& 
aHamnner, but by flow and rcguq 
degrees of increafc, but the water4 
kept in a vcflcl impcrviws to its f@ 
tileit parts, lo chat it may ind OEd 
crack the @ah, bur cannm get out@ 
the pores, as water comprcis'd if 
wont todo at t W e  of mecallinc Vd 
kls. Tk prokcutl"on of this 
Fimnt to bring it to any thing ck 
curatcnefs wc Omitted, pOrds' 
through forgetfulnds and A v d w  
m, anctiomimes for want uf cow 
p b i ~ o ~ y  to try it. But by ~l,@& 

% 
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the lately menrion’d Experiments, 
about the cdndenfation af Air, ir 
hems by the firotig multitude of 
Bubbles, which up011 the bresking of 
theglais appear’d in the wafer that 
had bccn comprcfi’d betwixt the Air 
and the Ice, that thole two Bodies 
had vcry violently camprel‘s’d i t  : 
and this we arc thc more apt to be- 
lieve, hccaufe that another time, 
when we had leal’d uptome Air, and 
water it1  a glals-Eq, and pcrmitted 
tbc water to 1 weir by thc operation 
ofthc Cold, but till ic had reduc’d 
the Air, included with it, to 8-8 
threequartersof the fpace it poflifi 
before, even then (1 iay ) ro try 
whether the lubjacent water were not 
all0 comprefs’d by the Air it urgd, 
wc broke offthe feal‘d Apex of thc 
gbh, and percciv’d, as we cxpeaed, 
t h  watei toafcend, and that ro thc 
haightof &quartet of an inch, as we 
found by meafure. But fuch triols 
having not been, as we )uta now ac- 
knowledgd, duly profecuted, wc 
fiall at prelene content Q U ~  felves to 
have nam’d this way of attempting the 
!aprefion Ofwater, wit hat grQu& 

any Inferences upon it, 
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Ex per iment s and 0 bfer uu t io115 

touchi#g thef ibere of ABi- 
vity of Cold. 

He fphcre of Aaivity of 
Cold, or to fpeak plaimfr 

the ipacc, to whole extremities every 
way the qctioa of a Cold body i s  able 
to rcach, is a thing very well worth 
the enquiring after, but more di& 
gult to find, then at firit one wodd 
imagine : For to be able to afign the 
determinate litnits,within which, 811 d 
not beyond thcm, B cold &d c@ 

ken into coalideration ; as fir@, whor 
, ghc Jcgrec of Cold is, that bclo@ 
oothe alTigned Body: For it le@ 

b d y  as fvch, have a difhfive v ~ f t ~ ~ ~  
bhpt heve grefiteq degrees Of 

loperarc, fevaal things are to L tP 

p i m a 1  to conceive, that if 8 CQ Id 

cold9 .- . 
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Cdd5 as Ice and Snow, will, bc able 
to diPGule it to it greater diitancc, 8s 
we ice that a coal of Fire will cafk a 
Cenfible heat much further then 8 
piece of wood, that is he@ without 
being kindled, Secondly, the Mcdb 
UM through which the Diffuhon is 
made, may help to enlarge the 
Bounds, or firaiten the Limits of it, 
as that medium is more or Ids difpos’d 
to receive or to cranimic the Atlion of 
the cold Agent. Thirdly, Not only 
the Confifkence, and Texture of the 
Medium, but its Motion, or Refi 
may beconfidered in this cafe. For 
in frofiy and fnowy weather, men 
oblexve the winds that come from 
fggzen lands, to blow more cold, then 
winds from the fame Quarter would 
do, in cak there wcre 110 ICC nor 
Snow in their Paffage, Fourthly, 
There may be made very differin 
Efiimstes of the Diffufion of 
according to the Infirumcnc that is 
itnploy’d to receive, and ac 
with the A&ion of Cold. 
quo’ 01: other Body may not appear 
cold to him, that examines it with a 
wcaIher-gIi& whilefi )he feel R 

It 
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it cold with his hand 8 ad# w dfe* 
where allo note, to that fcnfory it 
felf, at ’tis varioufly d i fp’d ,  rhc 
fameobje& will feem more or 1 d S  
cold ; io sl)ch may thc Prcdif fitid 
on of the Organ impok upon t fp c un- 
skilful or unwary. Fifthly, The ve- 
ry bulk of a cold Body may very 
muchinlarge or 1cKen its fphcm of 
Atlivity, as we may haveoccatian 
to (hew ere Iang. Aud befidts there 
may be divers other things, that ma)( 
render it very difficult to afcertain any 
thing in this matter. And therefore 
I hall referve them for ocher oppot- 
runities, and oblerve [IQW in general, 
that iii fuch Cmall parcels of Ice it 
felf, as in out Egcperimcnts we ate 
wont to deal with, we have found 
the fphee of AEtivity of Cold & 
ceeding narrow, not on1 in COW 
parifon of that of heat in &e, but ifl 
cornparifon of the Atmofpherc, if 
may ib call it, of many odorous Boll 
dies, as Musk, Civet, Spices, R s M  
Wormwood, Alh dukis, R 1 fat& 
C@orrunr, Cm#&h‘t, and L Ukd5 
nay, and even in comperihnof * 

r ous 
fphcrteo€Mivltyof thc mufc vw 
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ms L o u l h s ,  infornuch that wc 
have doukd ,  whether the fenli;: 
could difcern a cold Body, otherwiic 
then by immediate Coata& ? 

a. And to examine Rhk, having 
taken a pieceof kc, wc did not find 
upon trials, that I partly made my 
kif, and partly caus’d in my pretence 
robema&byothets, chat if amans 
Eyeswereclofe hut ,  hc could cer- 
tainly difccrn the Approach of a mo- 
derately iiz’d piece o€ Ice, chough 
held never fo near his fingers ends. 
Nay, whick is more confiderable, 
having had the curiofit)r to makc rhe 
Trial, withone of theft very Ccnfible 
Themofcop I have formerly men- 
tion’d ( wherein a pendulous dro of 
liquor plays up and down in 8 Ken- 
det pipe) I fa?d, that by holding it 
very nca~ to little MaiTcs of rmw 
(lomewbt too ) thc nm- 
vabledrop, didnoc b a y  any mb 
nlfefi ~ ~ ‘ t i m  of io cold a neigh- 
boaring Body ; but ifthe g\ds WCR 
snadeto touch the how, the 
would thenbe notable, by the k f t y  
defCent Of the enddous drop, 

Inftru- 
rpotamwar the obtltk part & 
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Iaifrument, in care that were nor 
perpendicularly, but lsterally apO 
pli’d to the howy Lumps. Bur thb 
languidnefs of operation, may pef- 
haps proceed in great part from the 
fmallnefs of the Pieces of Ice tbof 
were irnploy’d: For hearing of a 
Merchant, that had made divers Ob. 
fervations about Cold in Greenland, 
]I deiir’d, by the mediation of a very 
learned Friend, io be inform’d, whe. 
ther or no in the night they could pea 
ccivc thok vafi hcaps, or rather 
mountains of ice, that are wont to 
float up and down in that Sea, b)’ 
any new and manifclt acceffion of 
Cold, and was inform’d by way of 
Anlwet to that Quettion, that being 
at;Sea, they could know the ap. 
proach of Ice, as well by the increafe 
of Cold, as by the glaring light 
which the Air lecm’d to receive from 
the neighbourinq Ice. 

3. But that which makes me f d  
&, chat there may in this a c c d  
ibme miitale, is, that I havetlor 

yet met with any like obfervation 31 
any of the voyages intu gelid Gum 
mates, that I have had oclraiion 

perufb 
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ro be tri’d, whether, though ice d 
fnow alone, that is, unoaltcd 
fatn, wou\d not in fome of our fog. 
mcrly mcntion’d Experiments fr@ 
water, through the tbicknefi even of 
athingl~fs, they may not yet do& 
when the water is immediately cansie 
guous to them. And I remember, 
that we took a convcnkntly fbapd 
G ids, and hauing frozen dx contal* 
cd water for fome houn, PromcW 
bottom upwords, till the ice WH 
grown to be of a confic+x&e thick 
nefs, wematk’d, what pat of @ 
gtak was p&ts’d by the WZfrazdJ 
watcr, and then removing the veg# 
ma little Diftance from the fiw@? 
and iak, ir Aood in before, wc le& 
r& there, to rry wher)rcr the M 
would ftcez any part d the contigU- 
o m  and incumbent water; bur f& 
inccrvenhg accidents hhdrcd us fi4 
being able to derive any grcat faticrfq. 
&ion one way or other from OUT Ut’ 
4, 

vO)dgC I r  7. Whcrefote w fldJ add by d 
hfo/COVIO of‘ Cornpenlation, chat the diliB@ 

ppr* Olturius rc1aws, that at /I’pabhaff, 
Capitalcity of Per)&, thotrgh itbc 

peared 
fc, Lro.V. 
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yiRg upon a Board, and another flat 
piece of Ice being about the lame time 
laid under a place, where water dt@ 
ved from a neighLouring fpring, is 
wont continually to drop, he brought 
me word, that not only in this lafi 
nam’d place, the ice mcltcd awa)’? 
but that under rhc pump, infiead of 
increating in thickncfs by the waren 
runningover it, it was thcreby 1‘4. 
ther diff olv’d. At which fornewhat 
wondring, I went in the morning nj)’ 
fdfto the pump, and caufing 8 g d  
flake of ice to be in a convenient PO* 
fiureplac’d under it, I obfervcd the 
watcr as it came out of the pum 9 

as if the depth of the Well  had nla& 
thewater, tboughvery Cold to tl? 
touch, fomcwhat warm in compafb 
ionofthe ice, an$ thereby fitter @ 
rcfolvc then to incrcafe it j ( which 
inconvenience may be prevented by 
fufferin the wata of deep Spri@ 
and &lh, to itand to coo1 in tb’ 
Air, before it be put to the ICC,) a? d 
this, though the neigbbouring Arc 
wcrc, as I bund by manifert proob9 
locold, that I was not tempred 

impute 

and was falling on the ice, to h o g  R 9 
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d o  ‘inqair’d, whether ice had 
thelike operation, he told mc, ther 
twas dua l ,  and lic had iecn it pfp 
Ais’ci in ~ ~ f c o t y ,  to cement Ice go 
Buildings, arid other things, and a’’ 
fo to cak over Bodies, as i t  Weft’ 
with Ice, by gradually throwing fla’ 
t u  upori thctu. But I doubt, Nbe’ 
ther that EffcA be to bc alcrib’d bar” 
ly to tlw Contiguity of tiic ICC, be’ 
caufe I Icayn’d of him, that this $4f 
of increating ice is pratiis’d in 
frofiy weather, when watcr tbifl’y 
fprcad upon almolt any otl1( r god!’ 
would be frozen by the ve11t9~’~ 

re iharpaels of the Air, 
7. Thc Glaciations, that rial' 

unguided by Art, is wont to g M  

beginning at thoie parts of BO$: 

lftd 
at which they arc cxpos’d to the 
i t  utually flappens, that ttxp cl from tlic upper towards tllc 10’d 
parts. But how far in Earth Water (the mofi confiderable 0Q 

$0 1 
ldh 

dies, thatare iubjc& to be fro 
the froit will piercc down*tld, 
though for Pome hints& would aff p 
worth the knowing, is not e& 
defin’d, bccaulk the dccpnefi o&ofl 
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ted to, wc will add come of Our 
N o t a ,  whereby i t  will appearJ tMc 
in our Climate thc fmik pierccs far 
leis into the ground, then many 
plchs’d to think. 

8. The notes I find about this maf’ 

tran lcrib’d unaltered, becaufe ’tWefe 

the way we imploy’d, and the tau' 
tions we us’d in making the 
tions, but we h a l l  rather intimare’ 
that the following trlals wcre ma de 
in a Village about two miks frod 
great City . 

[ I. ,&an, 2 2. After fom nighrs“ 
froit, that was taken notice of for J‘ 

where the ground was level, and 
covered with rats, and found bY 

pierc’dinto the ground three i d @  
And in a Garden mi@‘ 

the houfc, we found not the Earth 
frozen more then two inch6 be. 

neath its iurfacc, 
11. Nine or ten nights fucCefive 

Garden, about fix iaches and a ha$! 

ter are tlielc that follow, which I 

tedious, and not worth while to8 db 

ryhard, we went into an Orcha rd 

diggily, that R e froft had for@ 

‘and a half. 

frofi froze the graflcfs ground in f M  
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rhe Air, that ’had been very laflifll3 
and very bittcr. The Ezarth in the 
Gardci), whrn this Trial was made, 
wegwis’d to be frozen eight or ten 
inches deep, as it was in anothfr 
place about the fame houk. Burlf 
this Tube had not been in the ground7 
theambient: /kir would have frozefl 
it  quite through. ] 
9. Another Note much of 

iame import, we find in anothe’ 
place of our Colle&ions. 

Finding that by rcafon of the mild’ 
nets of our Cliniatc, I was Ccarcc to 
hope for any much deeper Congela’ 
tion oh the Earth or Water, I Sf’ 
pli’d my iclf to inquire of an Ingeflf’ 
0 ~ s  Man, that had becn at Mfd9 
whether he had dbferved any thlo 

90 find in Zaptain 3amesJs Voya&eJ 
whether that inquifitive NavigtN’ 
bad taken notice of any thing, Char 
might inform me, how far the ld 
W ~ S  able to freeze the Earth or f14’ 
gcr in the lfland of Charhog, where 
ahat Quality may probably ba iUpP“ 

&&tivif~, as iin alraofi asy p q t  ofthe habig 

there to’rny rciient purpofe, as d o  r& 

hl to .have had as large a JpMe *d  
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notfreez ( natur aUy abouebx faot, the 
reb is by acciileni, s~h '  is that l ce ,  that 
YOU may,fee bere f ix  fathome thick. This 
q e  hadrnarLaJe8 proof of by our digging 
the Iceout of the ship, awd by digging 
to our Anchors before lhe Ice Lrokeip  
The rcft of that account not coimrnt 
ing uut prcfciir pui-pdic, I lorbcar ro 
annex, only taking notice, that IIOV 
yithffandini our lately incntion'd 
3&pcrjrneijt ,oj .freezing water in 8 
glais Tubc ihruft into the Ground, 
yet it fccms, that at loaft where 
Capiain T a m s  wintcr'd, the water 
v h s  tiot much above half la thick fro* 
zctias the Earth. But we have a10 

.ready notcd the indiipofition of ialtd 
water to congclatioii, and whcthet 
fkefln water would not liavc been 
dCCPCr fi.mz11 may be jufily doubted, 
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r. N examiriing wlicthcr Cold I might be diffus’d chough all 
Mediums indefinitely, not w i t hit an d- 
ing their CompaEtndj or tlic Ciok- 
ncis of their Texture, wc muit lit~vl: 
a Care not to make our Trials with 
~ e d i t m s  of too great thicknefs, leafi 
we mifiakingly impute that to the 
Nature of the Medium which i s  in+ 
deed caus’d by the cbifiaiice wl~ich,the 
~eu’z#rn puts betwixt tho Agciit and 
the Paticot, For the rnixturos ofIcc 
and Snow, wherewith we madeour 
gxperimcnts, will operare but at 11 
very [mall difiance, though t i leme- 

reiift: no motc thcn $he comrugn 
9s  may appearby Lome ofthe 

Experi- 
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Experiments recorded in this Trea- 
tire. 

This premis’d, we may proceed to 
relate, that having plac’d a copious 
mixture of ice and ialr in Pipkitis 
glald within, a i d  in white Batons 
gla id  both within and without, we 
oblerv’d, that the outfide ot both 
thok lorcs of. veii‘c-1s was crulied over 
with ice ; tliougli, bwcvcr thc bak’d 
Earth had not bcen cornpa&, nor 
the vitrifi‘d lurfaccs of a very clofc 
Texture ; ths very tliicknefs of the 
vcicels was fo great, that it feern’d it 
would fcarcc havc been able to frcez 
at a greater diltance, 

2.  By the Experiments formerly 
mention’d of freezing watcr in Pcwr 
terbottles, it appears, that Cold is 
able to operate through fuch mettalp 
line vciieIs; * 

3. 4And this may be fornewhat 
confirm’d by one of the prettiefi Ex- 
periments, that is to be perfotm’d by 
the help of Cold, namely, the ma- 
king Icy Cups to drink in,‘ The way 
we us’d was this; We caus’d to be 
made.a Cup of Lattin by which f 
Mean Iron rcduc’d into thin plate% 

and 
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and tinn’d over on both fides ) of the 
ihapeand bignefs I iiitendcd to have 
the Cup of 3 then I caus’d to be 
made of the fame matter another 
Cup of the fame fliape with the tor- 
rncr, bur cvcry way lcfs, fo that it  
would go into the grcatcr, and lcavc 
a compctcrit iiitcrvnl fir warcr, be- 
twixt its convex iurfacc, and the cone 
cave of the ocher. This innermoil 
Cup was furnilhcd with a r i m  or lip, 
by which it lcan’d upon the greater, 
arid by whole help its Gdcs and bot- 
tom were cafily plac’d at a juit and 
even difiancc from the fidcs and bot- 
tom of the other ; bue the Ditiancc 
bctwcen the two botroms is made 
greater, then that between the fidcs, 
that the icy Cup might itand the 
firmer, i and laiCt: the Ioiigcr. The in$ 
serval between the two parts of this 
Mould king fill’d with water, and 
the Cavity of the internal Cup bcing 
fill’d with a mixture of ice and falt, 
(partly tofrccz thc contiguous WBC 
ter, and. thereby coopcrate to the 
‘quickex making of thc cup,  and 
.partly by its‘wcight to keep the wab 
t 9  from buoying up fo light a Cup, ) 

the 
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the external part was furrounded 
with ice and talc, whok Cold fo.po- 
wcrfully penetrated to the internal 
metalline Mould, that the water was 
qukkly frozen, and ', the Parts of the 
Mould being disjoyn'd ) appeared 
turn'd into an icy Cup of the bignefs 
and figure defign'd. And thde Cups 
being c ' ~ ~ f i J y  to be made, and ofvari- 
ous C h a p  (and that in the midlt of 
SutqmeF, if Inow or ice be at haid ) 
am' very picJant rrif€ies, efpccialiy 
in  hot wcathcr, whcii thcy -impart a 
very rcfrclhiiig coolnefs to the drink 
pourcd into them, and though chcy 
lait not long, efpeciaily if they be irn- 
ploy'd to drink Wine, arid iuch like 
i'pirituow Drioks in, yet whileit 
fome are melting, others may be 
provided, and fo the lofs may bt: eap 
iily repair'd j allthe difficulty we 
met with, was to disjoyn f;he partsbf 
the Mould which are wont to flick 
very f& to the. ' ice *hey include. 
And wezri'd to obviate this, lome- 
h c s  by annointing the itdide of the 
Mould with fome un8;lbaws and lnet 
offenfivemattex, to hioda the Adhe 
fion of the iw, a d  foftletlisnm 
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plyirig forne couvonient heat both to 
the coiivkx part of the extcnial, and 
the concave part of the internal piece 
ofthc Mould, which lait menrion’d 
way is quick arid hrc, but lcffcns the 
durablencls ot tlic Cup. 

(We wczc lately inform’d, that 
this way of malriy Cups of Ice, is 
fct downin BPrXlry s Argetiif, and ’tis 
like t.oough. that iiigcniolls Man may 
liavc learn’d it amongit iomc of the 
Virtuoli of Itah he convers’d with: 
But if we that learn’d it from none of 
them, had not been taught it by Ex- 
perience, we fiould karce have venr 
tur’d to cry it upon the Credit of a 
Romance ; that fort of Compofures 
being wont to be fabulous enough to 
pats but for Poems in Profe, 1 

4. The learned and iiiduhious 
Mathcrnatician EtsAlinuS Bard~olinus, 
mentions in his newly publiih’d DiC0 
coude de Figwra lu;ui;s, an Experi- 
ment, by which he tellsus, that iomc 
Maftcrs of Natures fecrcrs, do cafily, 
even in the midi\ of heat, reduce wa- 
terinto Air, For they put a htlc 
h o w  or ice into a Eutlnel, and there- 
by fo rcftigcr&w and condenre the 

ambictrt 
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ambiellt Air, that there .will dew 
trickle down the iides of the Fun- 
nel : By which means it has been faid, 
that iorrae Ingenious Men haw hop'd 
to make an artificial Fountain in the 
midft: of Summ'er. But 1 here mention 
this Experiment rather, becautc 'tis 
not unlikely to pleafe thofe to 
whom 'tis new, and bccaufe having 
purpofcly tri'd it in large and thick 
funnels of glafs, it may be pcrtinent- 
Iy enough dclivcr'd in this place, 
( where we are treating of the Tranf- 
miifion or Propagation of Cold, 
through clofc and thick Mcd'itCm, ) 
then becaufe we exp& to make of 
it that ufc, eCpecially that Oecono- 
mica1 ufe, that has been lately intimar 
ted. For fir& 'twill be very hard 
to prove, thar 'tis the very Air it klf, 
and not rather the vapours fwimming 
i n  it, that are by this means tranfmu- 
tcdinto water. And fecondly, 'tis 
true indeed, chat a mixture of h o w  
and ialt will condenfe vapours on the 
outfide of a Funnel, but eithcr they, 
that hop'd to makc this ufe of the Ex- 
periment, have litrlc Exp:arience of 
it, and write conjehally,  or elk 

they 
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rhcy have made it with a iuccets very 
differirig frarn ours. For rliough,wc 
irnploy'd a large Funnel, and likpcii- 
ded it  by a firing { artificially criough 
ti'd about it ) in thc free Air : Aud 
rhough thc ibixrurc of ice and lalt we 
put iii, wcrc iuflicieiitly infrigidating 
( as will appear hy and by ) and tar 
more 40, then ice or ihow alone 
would have been,. yet that rnixture 
being nor able to corldciifc tlic vapo- 
rous Parts of the Air into dew, much, 
if at all, longer then thc mutual Dif- 
folution of the ialt and h o w  lafied, 
the liquor that was this way obtain'd, 
arid dropp'd down at the bottom of 
tkc Funnel ( whofe inccrual Pcrfora- 
tion ought to bc carcl'ully itopp'd, 
lcait any of thc rcio1vc.d h o w  and 
Calt kould fall through, arid lpoil 
the other liquor was indced EWCCC 
Sike rain water, b ut fo very little, as 
well, as to Dowly generated, that it 
amounted not any thing; near to that 
which thc hiow, imploy'd and Epoil'd 
to make it ,  would haw afforded. 
SO that it may bc quoffiotl'd, whe- 
ther ibmc cooling kpors> which 

as wclI as this mixture condcnic 
thc 
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th;e vapid Air irito water, and whofe 
Texture is not dcltroy’d m this operas 
tion, as that of the inow is, might 
not be more hopefully imp1oy”d to 
obtaiii water from the Air j to which 
I fhall only add this one thing, That 
tlie mixture of how and ialt did turn 
thc vapours, that faften thcmfelvcs 
to the outfide of thc @ais, firlt into 
Ice, before thcy drop down i n  the 
form of water; in almoit all our 
Trialsofthis nature as well in thick 
Funnels, as in other and thinner 
gla ires, 

5. That in Hermetical4 feal’d glaf- 
fcs, an included mixture of h o w  and 
ialt will frccz the vapours of the Air 
011 the outfide of the glals, divers of 
thc Experiments of: the prcient Trca- 
rife do matiifefily eviiice, which ar- 
gk, that even To cxrremciy clofe a 
Medium as Glaffes, is not able to hin- 
der the TITranImifEion of Cold. And 
phis is not fiupcrtiuoufly added, bc- 
caufe in veffels not Hermeticah’’ feal’d, 
it may bc prctendcd, that ‘cis rhc in- 
cerllal Air that cornmutiicatcs its 
ColdneTs by iorne unheeded, but im- 
mcdiatc intermurfe, with the exrer- 
naf. After 
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After this we thought it worth 4~ * 

Expcrirnent, to try, wliethcr, or 
how, Cold would be difful‘ed 
through a m e d i u m ,  that fome 
Wmld think a Vacuum, arid which to 
others would iccm much I d s  Jifpo- 
fed to afiff tl:e Diffufion o f  Cold, 
the11 comrnori Air it lclf; to cooripafs 
this, the Exycdicnt we bcthughr 
our fclves of, W ~ S ,  to f i i l p d  a flcn- 
der g ~ a ~ j  full of  wntcr in unc of rbe 
fmall Receivers bcloiiging to oar 
Pncumatlczl Engine, arid WIW tlic 
Air was vcry carohilly purnp‘d mjt, 
to bury t l~c cx1ishfitcr.d Receiver in SL 
Copious ~ n d  rcady yrcpnr’d mixture 
of Ice and Salr, to kc, whctticr nat- 
bitliftanding the wirhdrawitig ofthe 
MedhV,,  the watcr lufpendcd in a 
kind of Ffacuum, as to Air or~rols 
rubfianccs would yet be frozcri by the 
c o l d .  That Event of our trials, 
!‘dlich alone I find ainong my Notes, 
1s regifired in tkk tcrms. 
6. [ A finall pipe fcal’d at OIIC end, 

Was, at the other, fill’d almoi? with 
water, and was put into a Iku%wt, 
confitling of a fornewhat long and 
h d e r  Tube of Glafs, kal’d at one 

A a  Clld, 
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CDJ, and inverted upon thc Erigiae 
plate, then the Air was carefully ex- 
hauftcd, for the pump was ply’d a 
while afrcr no Air appcar’d to CCW 
forth in any bubbk out of the L;CCC~- 
verj through thc cxtcrna! water i 
nor did the watcr iii thc irnall pipe 
within, dilclofc any riumber of hub* 
bles worth taking iioticc of: tticn by 
the hclp of an almoit: Cyliidrical 
plate of Iron, beaten Ice and S a h  
were hrap’d againit thc outfidc of the 
Reccivcr, about the height, to which 
tlic water in thc fmdl pipe rcath’d. 
And at length, though, as we all 
thought, much more ilowly then 
fuch a Congclation would olfc have 
been perform’d, thc water wasfog 
the moit parr frozen in odd kind Of 
flakes from the top to the bottonb 
and the icc fcem’d 110t to have ar# 
confiderablc numbcr of Bubbles. 3 

7. ‘rhcrc is onc ExperimcntJ have 
made about thc Tranimiliion of Cold 
through indi fpos’d tJtZedi;liums, whicll 
may not be unworthy to bc herc in- 
ferted. For I had OIICC a mind to 
try, whathet a cold Body could oped 
*ate rhtough a h’<dz‘m, that wasr 8s 

tQ 
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ed to me, a tnanifelt and confide- 
rable Degree of Coldncfs. And 
whcii I related this to iomc ingenious 
Perions, that were bettcr acquaiiitcd 
with thok Springs t h ~  I, t h y  told 
me, chat there was among thole ma- 
ny that then rcforted to t h o k  famous 
Springs, a Knight, whofe Name I 
remember uot, whole Dikak being 
judg’d formidable, the Piiyficians e ~ -  
joyned him to drink in a morning 
two or thrce times the Quantity, ttiaf 
afforded me the Obtcrvatioii I was 
relating, and that whcri this Knight 
had fill’d his Bel!y with f i ~  much wag 
ter, he us’d mightil to complaiii of 
the Coldids  it di f y  us’d through his 
Abdomen, I ~ ~ O I ~ U C ~  that lie was 
fain to ply thofe parts long with hot 
Napkills clapp‘d to thcni, one after 
anothcr, which yet, as he CO@ 

ylaia’d, wcrc foon refrigerated by 8 

the exceave Cold that the water dit. 
fus’d to the outGde of his Belly, which 
yct nevertheleis was not, that I could 
Icarii, at a11 prcjudic’d, no more thcn 
mine, by ib knfible gnd piercing a 
Cold- 
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cak water be not fluid upon the ac, 
count of a congenitc rnorioii in the 
Corpufcles it curififis of, its Huidnefs 
may not: proceed from the agitation 
of the ambient Air, cithcr immcdi- 
atdy contiguous to the. iurfacc, or 
communicating its agitation to the 
Water, by propagation of its Impulle 
through the veficl that intcrpofes 
betwixt thcm, To contribute to the 
clearing of this, and foiiic other 
things, wc dcvis'd the following EX- 
pcriment. W e  providcd a glafs- 
bubblc of' about the bigncfs ofa Wal- 
nut, and the form almolt of a Pear, 
Whok item was purpofcly made 
crookcd for the convcnicncy of- iuf- 
Pention. This bciiig till'd with wa- 
ter ( which is troublcloinc eiiough to 
be donc, unlcts otic have tlic knack ) 
NC hung it at one ciid of a thread, 
bhofe othcr end we pa& through a 
Cork, by a perforation purpofely 
made : into which, wc afterwards- 
fafined the thread, by thrutiing in a 
fmall peg to rivet it in. Then filling 
aglals not very broad, but yet fur- 
Qlked with a mouth widc ellough to 
*eceive the bubble, with oyl of Tur- 

A"a 3 pentine, 
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pcntinc, fuch as we bought it at the 
fiiops, vyc aopp'd the orifice with 
the newly mcntion'd Cork, io that 
thc ical'd Bubble haaging at it, was 
covered, and every way furrounded 
by the ayl of Turpentine, which be- 
ing a liquor, that ( a t  leait in Cucll 
Coldsas wc hcrc have] will not frecz, 
wc plac'd the glai's in beaten Ice and 
Salt, and as it were buri'd it therein, 
aiidat thc ctid of about thrce hours 
(' haviiig been Jivcrtcd by iorne O C C ~ ~  
iioiis from takiiig i t  Cooner out) we 
found, as we had coajcbured, that 
norwithfianding that, the 0y1 of T U P  
peiitiiic continucd pcrfctlly fluid a5 
bcforc, yct the Bubble totally im- 
rmictled in this heating Chymical oyh 
was frozen throughout, nor, except- 
ing that which was harboured iii the 
little Neck OT Stalk, and when I 
caanc to lift it out of the liquor, the 

lafs being crack'd ( as we fuppofed 
f y  the Cold ) tlie firing brouglit up 
little part of' that which was nearefi 
to it; the refi in the form above 
mntionccl, itaying behind aiid fubct- 
ding. A i d  that which was remark, 

in this piece of Ice, was, that 
whep 
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when we had taken it out, it appcarn 
ed cleft very deep ( from the outGdc 
drnoft to the ceiitrc ) according to a 
line drawn from ttic flcndcrefk part 
of it, almoit as if one fliould witha 
knift.: cut a Pear in two, from the 
fi;~ : I2 downwards, according to its 
\Nholc lor,gth, Aiid thcfc two pieces 
Wcrc eafiiy cnough icparrable, and 
C to ad& rliilt circumfiaiicc ) for trial 
fake we icfc rhcm dividcd in thc fame 
liquor and vegcl, with Come thawing 
k c  and Salt about thcm, for 14. or 
1 5 .  hours, without finding them any 
thing iicar ib inuch wafted or rcfoli 
ved into water, as inok wouldhave 

W liilcfi the above mentioned 
Bubble was cxpoied to bc from, we 
likewife placed by it in another veKc1 
a GlalS-Egg, whofc Ball and a little 
Part of its llcm we had fiil'd with 
tome of the very famc parcel of oyl 
Of Turpnitinc, and placing about the 
fides of this Egg Corne ice and falt, 
We obfcrved, as we cxpceked, that 
the liquor was, aftcr a lirrle while, 
madcby the Cold to fubfidc about 
half an inch, io  that 'tis worth Come 

cxpett cd. 

A a  4 pfiiioro- 
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Ph,ildophers confidering, why, if 
accordlug to the lately rncntion’d 
Atornical doarine, Cold bc made 
by the incroduCtion of (warms of real 
qnd exrcnded, though Atomical Bo- 
Jics, they ih6uld pcrvade the oyb 
qnd contra& it without frcczing it, 
but frccz thc watcr without contra&- 
ing it, but cxpendiiig it rattier. 

9 .  [ A h a l l  bubblc of the bigtds 
ofa very little Nutmcg, fill’d with 
warer, ariJ Hcrructically ical’d up, 
was by a cork and a itring hdpaid~d 
infpirit of Winc, io as to be iUr- 
royntlcd chcrcwitli, and bcing expo- 
fed to tiic Air the famc night, in the 
ftopt glafs, was the next mortiing 
IOWI I! a1 together frozen , though the 

of Winc it ielf were not at all 
fo But aliothcr bubble, by the help 
01 a h i l i  Cork, and piccc of Lead, 

tion of Sea-falt, and expoled at thc 
fame timc in a like v e r i 1  with tlic 
formcr, when they both came to be 
look’d u on, appcar’d to be no more 
trozcn t f ien the brine it klf, whic11 

‘ 0 4  f. A glak IBubbIc of the b i g  
!Xis 

carehlly H ufpcndcd iii a firong i0lU0 

was not fo at illq 3 



iicfs of a fmall Nutmeg, f ikd  with 
wqtcr, and Hcrmetically kaPd, be- 
ing immcrkd by a wcight of Lead 
fatirlcd to it, bcncath tlic hurlace of 3 
very falr Ilritic, but yct riot fo as to 
scach tlic bottom of thc liquor or 
glafs, was cx~~orcd all night to irccz, 
io wcathcr that was extraordinarily 
cold, but neither the itnprifon’d wa- 
ter, nor the other appeared to bc at 
all frozen. The like Expcrirnctit we 
repeated another froity night, but 
without frcezirig either ofrhe liquors. 
But to h o w  the ulcfulncfs of repeat- 
irlg Experinients about Cold, if 
there be opportunity, and c~pecially 
it1 iuch cafes, wherc tho dcqree or 
fomc other circumltaticc ma); much 
vary the event, we will add, that ha- 
ving expoied a Bubblc like that new- 
ly nention’d, and immcrs’d in fpirit 
of Wine, wc found the iicxt morning 
the water in thc bubble turn’d ipto 
icc, and having likcwite exp&d iuch 
q bubble irnmcrs’d in very Arotig 
Brine, tobe frozcnby a mlxturc of 
icc and fair, witliin about two hours 
qfter, we found thc bubble broken, 

as 



as wc fupposti, u p  the Expanfion 
ofvthe water upon its gtowittg Ice. 
And we alfo found the upper parr of 
the bubble with the Ice jtrcking to it, 
and the othcr part of the glais was 
crack'd, with lincs running from a 
point almoit likc thc Potc and Meri- 
dian in a Globe, whence we conclu- 
ded the glals to have bcen, as 'tis 
probable, burit alunder upon the 
Expanfion of the frech water into ice, 
and that the Reahn why there re- 
main'd but a comparatively litrlc par- 
ccl ot ice, was probably, that the 
falt water gctting in at thol'c craimics 
or chinks, diKolvcd as much of the 
new madc ice, as in R. little while it 
could eirfily reach. ] 

&$des, 
11. [ we fill'd a glafs bubble with 

fair water, and having Hermetically 
ical'd it, wc rufl)cnded i t  by a firing 
faitncd to the cork in the cavity of a 
wide mouth'd @a&, well ftopt, Co 
that the bubble was every way at a 
good difiance from thc fides, bor- 
tom, and top of the glak This we 
didto fry, whether a fuscient de- 

gree 
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gree of Cold at that difiancc,' 
would be freely tranfmitted through 
the glars, without the intervention of' 
a vifible li uor, and accordingly we 

by the ice that fill'd it, 3 
found the I uf'pcnded Bubble crack'd 

Title 
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Experiments ai2d Obfirvations 
t oticbzng Ice. 

1, Great part of our prcrciit Hi- 
fiory, bcing imploy’d about 

del ivc ring tho Ph~enorn~na of Congcla- 
tion, it is not to bc expc&od, that in 
this SeCiion, whcre wc trcat of Ice 
as a diftlinClt parr of our Thcmc, we 
ihould deliver all tliok particulars, 
that have occurr’d to us, wherein ice 
is coiicern’d, And thcrcforc we hal l  
reitrain our iclvcs to the melition of 
thok, that bcloncr, to ice, confidered, 
as it confins of inhrc and ciiitiiia porg 
tions of congclcd watcc. Aud though 
wc hal l  dclivor fornc few Experh 
ments of our owii, luch as we had 
any opportunity to make, yct much 
the greater part of this ScCtiori will 
fitly cnough be taken up by Colleai- 

ons 
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uns.out of Travellers, and Navi a- 
tors, into thole Colder licgions, t f MK 
afkord much confidcrabler, or 81: lcafi 
much ltrangcr Obfcrvations concern- 
ius ice, tli& arc to be I ~ I C K  with in ib 
tcmpcriltc n Cliiiiate a s  ours. And 
what we have to dclivcr in this Sc&i- 
011, will iiaturally be divided into 
two parts, thc o w  coilfitting of our 
OWJI Experimcnts, aud the other 
containiug ionic Paflages, that we 
haw ielcQed out of Voyages, OL that 
have bccii af€ordcJ us by the Relati- 
ons of credible Travellcrs. Andof 
thck two Ports of Obfcrvablcs, that 
which has bccn f i r t i  mciitioii’d ilia11 
be firfi trcatcd of, 

2, Some that have bccti in the Ea@ 
Iyldits inform us, that in Come parts 
of tide Couiitrics, they were look- 
edupoii as grcat Liars, for affirm- 
ing, that in Europe the fluid body of. 
water, was often without any arti- 
fice or endeavour of Mati, turped in 
a few hours into a hl id and cornpa& 
Body, fuch as ICC. And certainly, if 
C U f i o ~  did llot take away the firaiig- 
neCs ofit, it would to US allo appear 
very ,WmpetfuI, t)!p I F  fo grcar a 

change 



change of Texture ihould be fo e&- 
ly and inartificially produced. But 
how folid ,the Body of ice is, or ra- 
ther how kong is the mutual adhciis 
on of its parts, has not yet, thatwe 
know of, been attempted by Experi- 
ments to be reduced to fomc kind of 
Eitimate; and indeed io many 
things mutk be taken into confidefati- 
011, that it will be dificuIt to arrive 
at any more then a fair conjeeurc in 
this matter 3 efpccially, becaufe (1 
think) it mdy jufily be doubted, 
whether or no difkring degrees of 
Cold may not vary the degree of 
compn&ncfs of the ice, aiid my 
doubt will not perhaps appear 
groundleis, if I add, that having, to 
ihtisfic my fclf, inquiritd ofan intclli- 
gcnr Perfos, that liv'd fome years in 
i?z@h, he atsfwered me, that h g  
found tlwice of thok parts to be 
much harder then thar of thefe. 

3. We had in our thoughts 
ways to Efiirnate rhe cohefion of the 
parrs of ice, whereof one was, to 
f r w  water in a hollow metalline 
Cylinder, and taking out thc ice, 
and keeping it in a Perpendicular PO* 

fiure 
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fiurc caR into a icak weigh’d beforec 
hand, atid carctully faitwd to the 
botoomof the KC, worc and more 
weigt\t, c i i l  the mere weight broke 
the Cylinder, a i d  this we had 
thOUqtitS to cry in Cylinders of diffc- 
ring D iamccers and lengths, but 
wahced convcaicncies to make tile 
Expcrimetns j (which if they wcrc 
made ( as ionic of our Trials were ) 
in the Opcri Air, and in places expo- 
Ecd to Ionic gclid witid, it would the 
bcttcr iccurc the ice from being 
weakiicd or tliaw’d during the Tri- 
als. ) 
4. Wc therefore attempted by 

anothcr way, to invcfiigate the 
firength of ice, For we took a plare 
of it, of an uni Irm, arid a l b  of 2 
confidcrablc thicknch, and with fides 
cut parallcl, that it might fcrve for a 
kind oflcavcr, and plac’d it betwixt 
two woodcn Bars, whofe diitance we 
knew, arid then laying on ir a great 
weight, the Centre of whofe I%&- 
an, as iiear as wc could cfiimate, 
was equally, or in dercrrninate mea- 
d~rcs, difiali t from the wooddcri j i l -  
OWN : we endcavouxcd to tty, Iiaw 

grcar 



great a weight it would fuppoit ; but 
inthc Village, wherewc made die 
trials, we could nor: get weights thac 
were conveniuntly ihap’d, and pon- 
derous enough, to break it, arid 
though we caufed a Man to Aand up- 
onit, yct neither could his weight 
break it, till he chanced to add an 
irnprcff ed force with his foot, tu the 
weight of his Body. So that being 
unable to determine, whar that addi- 
tional and imprefled force might 
amount to, almofi all that we could 
fafely conclude, either from this Ex- 
periment, or iome other ways of tri- 
al with kales, aiid other ways that 
we made ufe of ( but for want of coh- 
veniencies unfuccrsiuliy ) was, that 
the force of ice to iupport weights, js 
much greater then mal arc wont to 
imagine, which fecms fomcwllac the 
moreitraogc, bccauk it is 11ot: herc 
in Englund I o  folid a Body, as by this 
one would guefs : fot iior o~ily glafs 
would readily kratch it dcepcnough, 
but even with co~nrnoii Knivcs wc 
would cut it, aid that with great: 
eafi, 
5 Yet one not inconfidcrallc Ac- 

count 







Which though it may be cafilg proved , 
by ionic other Phttnorwena of our Exo 
pcriments, yet it will not bc amifs to 
nlcrition here a couple of particular 

J trials, by which we have morc mad 
nifcltly cvitic’d it  : Aid firfi, we di- 
vers times took a broad and flat plate 
of ice, Ids chcn ,a ;, of an inch thick, 
and having placed it horizontally UP- 
on a joyn’d-fiool, ( a  table, or any 
Wicr flat piece of wood will doas 
bell ) we itrewed hcrc and therea 
yonvenient quantity of Bay-61t upon 
It, and though we obkrved,that, if 
the fur faces ofthc icc ni~d it001, wcrc 
not both of them flat, and congruous 
enough, the ice would be thaw’d in- 
deed, but the other part of the Exper 
h e n t  would not wcll Iuccecd ; yet 
bfrkcti we made the trial carefully, 
a11d watchfully, tlie plate of ice part- 
I Y  thaw’d by the fait, would befo 
h l y  frozen to the It001 it Icaned 
011, that we were fain withan iron 
iQfirumcnt, to knock it  all to picccs, 
before we could fever it  from t1ie 
fiool, into whore p t c s  t\ic ice llewly 
generated by CIic Exycrimcnt, did 
Pierce to deep, that norwichfianding 
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thc wood, whok pores thcy had in- 
vaded. Bur t̂ hc circurpikariccs which 
in this Expcrimcnt made the mofi to 
our purpok, are thdc two; Thc 
one, that having Lonictimcs laid cbc 
frrk but on few, arid iomcwhar, di- 
fiant parts of thc plate, tiic intermc- 
diatc parts would many of them r e  
main unfrozen to tlic itoo~, whiIdfi 

were frozcii to hard to it. And rhe 
other circumitaiice isJ thar thc groc 
krgrains of fdt, would io far dif+ 
folvc the ice whereto thcy wcrc ~ 0 1 3 ~  
tiguous, as ( if1 may Po fl)cak ) to bu* 
ry fhcmfclvcs thercin, whilcit t h C  
o t h p a r t s  of the iceJ upon which 

near which, no Ialt Iiad bcerl laid, 
kept their fkfaccs irnooth and ilitire* 
VVC tricd likewife two or three tinlcs 

wood, by making ufe o f d g u a f o h f ~  
infiead of commdn ialt, but the Ex. 
perimcrit hccccdrd not well J c~~ough 
once wc brought the icc toiticktO 

wood manifcfily, but not fipfl$- 
lY. 

thoiit, where the h l t  had bee11 l a d  

to frccza plate oficc: to a f3at piece 0 f 
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8. To this we h a l l  add, the fob 

bwivlg Experiment, which when we 
Warchjuily made it, iucceeded well, 
and 1 find i t  among my nom fct 
down iir'thcli: ccrins. 
[ Solid fragments of ice having per-  

ty Itore of' talc tlirown on them, uyoll 
thc firit falling ofttic i d t  among the 
kc, thcrc was produccd B MtIc 
crackling noiic, and h r  a good 
while ntrcr thcrc mauitkftly ati-ended 
out of fevcral parts of the mixturc, 
.convcnicntIy hcld betwixt a candlc 
and rho eye, a itearn or finoak, iika 
that of warm mcar, though the night 

rainy aiid warm, atld though 
t.hc morning had tlot been frofiy. ] ' 

The mcnrion hcre made of the 
crackling noik made by thc ice upoil 
the addition 01 {ah, ( which fecrned 
to proceed from the crackling of the 
brittlc ice,produc'dby tlic operationof 
the [alt upon it) brings into my m i i d  
'an Egpcrirnent I had formerly rnadc, 
khereofa greatcr noile of tile fame 
kind is a PhBnofiiefiotj : though the Ex- 
periment were c\icfly made for the 
Difcovery of the texture of Icc : The 
event of the trial I find thus k t  down 
among iriy notes. 9 W C  



e 3741 
9; [We took fome cakes ofice, 

each of the thicknefs between an .H 
and a 5 part ofan inch, but not To ve4 
t y  compa6t ice, as to be free from 
fiorc ot bubbles; Tonle good Aqua 
Jortir dropp’d upon this, did quickly 
pcnctratc it with a noifi., that lccnid 
to be thc cracking of the ice, uildcr- 
neath which tlic iowre liquor was ve- 
ry plainly to be taficd ; Oyl ot Vitri- 
ol did the lame, but much more PO- 
wcrfully, and without icemirig to 
crack thc icc wliich it  pait through; 
{O that though but three or four drops 
wcre let fall upon the placc, it immc- 
diately fliew’d it fclf in drops cxcced- 
iiigly corroGvc on the othcr fidcof 
the ice. And the like fuccek we had 
with B trial made with thciame lb 
LUOr upon thrce rich plates of ice 
r‘lrozen one upon the top of another, 7 

IO. Having proceeded as far as we 
wcre able towards the bringing the 
firength of ice to fomc kind of Efti- 
mate, by iuch Experiments as 
had opportunity to makc here, we 
Phought it not amifs to reek what in- 
formation we could get about this 
matte8 among the Ddcriptions that 
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that the Author determities only the 
thickaeis of the ice, and not the di- 
itanccpk that part of it, that fipports 
the weight from the fliore or brink, 
011 which, as GII a H’pornochliord, the 
reniotcfi part ofthc icc does lean or 
relt. And if we coiifider the ice as a 
Lever, and the Brink or Brinks oil 
which ir isfupyortcd, as a fitiglc or 
doublc ~UICY’UW, the diitance of: chc 
wcighr niay be of wry  great mo- 
tneiit in reference to its yrcflirre or 
gravitation 011 tlic ice, which may 
rtluch morc cafiiy iupyort the wciglir 
(of divers incii plac’d very near rho 
prop, thcn that of otic man plac’d at: 
agrcat diftancc from it, as will be 
cafily granted by thofe, that arc nor 
firangers to tlie Meclianicks, clycci- 
ally to the nature and properties of 
the ieveral kinds of Lcvcrs. But nor 
JIOW to debare, whet)icr in ccrtaip 
cdcs, the ice wc fpeak of; may nor rcfi 
wive fomc ihpport from the fubja~ 
ccn t water, nor whether come other 
circuniitances may Jiot Lomctimcs W 
able to alter the mica little, our V ~ F  
rY Wdkkring the ice as a firigk Or 
f.lmblc Lever, though it may ljindef 
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us from meafuring the detcrmiriatc 
firength ot ice upon Olrlus’s Obfervati- 
on, yet it will k t  forth the ftrength 
of i K  fo much thc more, fincc by his 
indefinite expruflions lie kcms luf i -  
ciently to intimate, that when thc ice 
has attain’d iucli a thickneis, its reti- 
itancc is cquivalcnt KO luch a weight, 
without examining on what part of 
the ice it cbanccs to bc placcd, 

I I .  Thus far our Experiments 
concerning icc ( with the Appcndix 
fubjoyiicd out of Olaus to the lame 
purpoie. ) Wc will now procecd to 
iomc of the obfcrvarions we 
have met with in Scrnmcns ]ournals, 
and elfewbcre. I fay to f ~ m r ,  becauk 
to ciiurncratc them all, would @end 
more timc and labour then I can afc 
ford, and therefore I fludl rcfiraiii 
my i‘elf-to the mention ofiome Few of 
the chiefefi, 

I. And in the firit placc for cotifir- 
mation of what I deliverpd at the be- 
ginning of this ScAion, from the res 
port of a Traveller into GQfsid, 
‘touchin5 the hardfiefs of ice $11 ‘ th& 
gelid Climates, in cornparifon of 
QUI: ice, vvhich 1 have found ireafie 

f0 



to [crape with glaij, or to cut with a 
kaife ; I hal l  iubjoyti this paffage of 
Captain G. Weynouth, in his Voyage 
for the Difcovcry of the Northweit: 

I * r t h * / .  paKa e .  As we were ( cays he ) breaks 
c*p.13* Lib* 4* ins offornc o/ this Ice, which m s  very 

painful for us to  do, for it was aho(t  as 
hard a5 a rock, kc. 

11. Next tohew, that it was not 
a fuper Huous warinelr, that made me 
in a former ScCtioii doubt, that even 
the ice madc of Sca-water might be 
altogether or almoit inlipid 5 I will 
Cubjoy!], that I have fiiice inct with 
fome Relations, that iecm to juitifie 
what is there delivcr'd, And in one 
ofour Englihmcns Voyagcs into thc 
Northern Seas, I find rnorc then one 
initance to my prcfknt purpofc, 
thou h I hall  here k t  down but oiic, 

needs no companions : Our Naviga- 
purCbdj tor fpeaking thus ; About nine of the 
fib.4- cap- Clock in the forenoon, we came bj a great 
8J3. 3*py' qand of Ice, and by this @and we found 

lome pieces ofr tc  broken of from the [aid 
I/a@d, and beizg ' in grtat want of fre[b * 
Water> we hayled out out Boats of both 
SbipS, andloaded them twice with Ice, 

which 

wliic fl is io full and cxprcls, that ir  
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W!JiCb made us Z'ery good frcfi malty. 

Bur all this * notwirliflanding, I yet 
retain fome icruplc, rill tliofe that 
hove better opportunity to make a 
more iatisfa&ory Expcrirneiir ilia11 
eafo me of it, For though by there 
Narrativcs it feenis more then pro- 
bablc, that the ice in thc midit of the 
Sea contifis but of thc frcfii Particks 
of waccr, that pictitifully coilcur to 
compoCetlic Sea watcr, yet befidcs 
that, in cafc tlic frcflx wacr  wcre ta- 
kea, as foinc of thar, I have found 
mcntioncd iii Voyages, has conk lied- 
ly [)cc~i, from the top of the ice, it 
might pofibly be no morc rlicri melt- 
cd how, which, as we ellcwlxrc take 
notice, does in ttioic cxtrcnicly cold 
Rcgiono eafily frccz upon the ice it 
falls on, and oftciirinics much in- 
crcafes thc hcight of it : Bdidcs this, 
I fay, the Argumcrx from the inripid6 
ncfs of the rdolvcd kc ,  will coriciudc 
but upon hypofition, that as that ice 
was found in  the Sea, fo it  was alio 
made of the Sea water; which 
though it may have beet19 yet 1 fc>mc.- 
what doubt, whcther it wcre or no, 
fiw I find Come Navivators of rhc 

moil 





(381 1 
vcn a11 up and down thc Seas, to 
parts vcfy diitaiit from the fiore, aiid 
lonie of t lde  it may be, that our 
Countrcymcn met with, and ob- I 

taitl’d their freih water from : Which 
I the rather iriclinc to think, bcca1lk 
that ( as we @all havc occafion toobr 
icrvcjti anothcr ScEtiorr ) tho main 
Sea it IcIfis kldoin or never frozen, 
But m y  fcopc in all this, is, but to 
propoic a Ccrupic, not an opinion, 

H I ,  The next and principal thing 
conccming ice, is the biqncfs of it, 
which 1 hiid, by the i\cla(ions partly 
of fomc Acquaintanccs of my own, 
and partly ot iomc Navigators into 
the North, to be fornetit& not o~ily 
prodigious, but now and then fcarcc 
credible, And therefore, as I Lliall 
incntion but few inftanccs, that I 
haw felcCtcd out of the bcA Journals, 
and other writings I have met with, 
f o I  ffiall add a fcw inore Tefiimo- 
nirs to kecp them by their mutual 
fuupport, from being entcrtain’d with 
a Disbelief, which their fitangcicncis 
would elfe tcmpt meti to. 

Ofthe vafincfs of h g l e  mountains 
ofice, the moit fiupendious EWI- 

p h  



(?*d 
PIC, that for ought I know, is to Le 
met with in any language but ours, 
js that, which I formerly took iioticc 
of out ofthe Dutch Voyage ro Noua 
Zernbld, which was . iiinty fix foot 

f high ( that is above twenty faot high- 
er, than on a ccrtain occation 1 fourid 
the Leads of wepminFer Abbey to be.) 
But 'tis probable, that our Captain 
3 ~ m e s  met with as great, if not 
greater : For though i n  fomc placcs 
hc mcntions divers hills of Ice, that 
werc aground in 40. fathom water, 
ar,d confcqucntly were as deep under 
watcr, as that newly taken rioticc 
of out of thc I3obnnderS : And though 
he clfcwherc mcntions other picccs 
of no l d s  &pth, and twice as high as 
his top:Mait head, and this in j k e ,  
yet elfewhere, and long aftcr rela.. 
tirig his return home, hc has this paf- 

P a ~ - ~ o 6 .  Cage ; we I9a2.a [ail'd tbrough mucb 
rnoarntainous Ice far higher then our Topi 
Ma head: But this day we faiL'd by the 
big /.! efi that I euer yet raw, ~Pbi~ti was inr 
credible indeed to  de related. 

But the itupeiidioulcfi piece ( for 
heightti and depth of liriy;le Ice, that 
perhaps has been cvcr obfcrv'd and 

mcafur'd 
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mcnlur’d by men, is that which our 
Famous Eriglilh Scaman Mr, w, BaF 
Jiw ( whoic iiamc is to be met with in 
many modcrn Maps arid Globes) 
momions himfclf. to have met with 
upon thc coafi of GrPdarA,  whofe 
whole Relation 1 &all thcteforc lub- 
joyii, not only becauk of the flupens 
dioufiicis of this piccc of icq, but be- 
caule he takes notice of an obfervatiz 
on, which I kncw nor to haw bccn 
made by any, and comes fonicwliat 
near the cltimatc,wc formcrly made, 
ofthe proportion betwixt thc cxtant 
and immcrs’d parts of floatingice, 
only thc foIlowiiig Eltimate makes 
‘the cytaiit part fornewhat greater 
then we did, which may eafity pro- 
cccd from other nieiis having, a6 
Mr. Baflin here docs, grounded their 
coniputatiori upon what occurr’d to 
them at Sea, orin ialt watcr, where: 
the ice muit i i ~ K  leiis, then in frcfl1 
water, fuch as my Eitirnatc hppos’d, 
Our Navigators words then are there, 
The t 7. of May Ire [ d i l d  S,Y many great PwrchJ 
J/lrtnds of Ice, foonte of f p M )  were aloueLib-4cab 

x8.pg. 2oo.foot3igh above rater, as I p ~ ’ d 8 ~ , .  
kr o~eF~tl$ &r, Rbicb I fannd t o  be 

29% 
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240, foot hQb, andif tbe reyort of fome 
men Le true, wbicb affirms, that there as 
but one feventh part oJ' Ice aboce water, 
tken the height oftbat piece o/'Ice which I 
obferued was one htcndwd andlorty f f i s  
thorns, or one thousand fix bundred and 
eigbtj foot from the top to tbe bottom. This 
proportiow I know doth holdh much Ice, 
but rvhetber it doso in all, I know not. 

Thus far of. the height and depth 
of Gngle pieces of ice : as for the 
other Dinienfions ( thc length and 
breadth ) I remember not, that I have 
read ofany, that had the Curiofity to 
incafurc the extwt of any of them, 
cxccptiiig Captain j ames ,  whofe 
Ship being oiicc arreficd, between 
fornc ilac atid cxtraordiiiary large 
pieccs of icc, lie and his mcri went 
out to walk upon them, and lie t.oo[c 
tlic pains to mcafure fomc of thc pies 

pa. 1 7 9  ccs, which he fays he found tobe a 
1000. of his paces long. And pro- 
bably among Lo many mountains and 
lilands of ice, there would haw been 
found fomc iritire pieces, of a great- 
er extent then even rhefc, if mer1 had 
had thccuriofity to mcafurc them. 

I-Jitherto 'wc have treated of the 
trigiicfs 
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any fobcr Author, is that wbic11 3 
rnt‘iitioii’d by the leariled Frcnch Hj- 
droc;,rapht?r, FOWL&, who rclates, that 
i n  the ycar I 63 5. thc French fkcr 
jailing to Canada, mer wirh fcveral 
pieces of ice, as high as itccplcs, and 
particularly one, whether picce Or 
bank of ice (for the Freuch word 
Glace may iignific cicher ) which they 
were troublcd to coalk along for 
above forty leagucs. If this be the 
Lime (lory, ( afoiie may furpc& it to 
be, by the circumitanccs ofthe place? 
and HCCK, ) thure is a great tniitake 
in  another place, wlicrc our Author 
fpcaks ot tho v a i t d s  of’rhc ice : bur 
if it bo anorher itory ( as fume diffcc 
rilig circum tiancos argue) tlio Frcrtcb 
itkerns mct with ice far more f t ; ~  
pcndiuus, thcii evcii that a1rcady 
~~clltioncd, For, ( fays our Author) 

Iijdrogrrr- ~ I I  the Sea wliich wafi~cs Cltnada? 
$ , ‘ ~ ~ ~ r ~ - t l l e r e  is often Iecn, cvcn in the 
er , l iv .g .  moncth of Auguj?, to pais by, Ice9 
compar’d 23. ntuch bigger t h m  Ships. It1 the ye@ 
with the I 63 5 .  tlic Fretich Flcet railing there:, 
of 22.cxaP.-coatkd the along, for tlirec days and 
fdrIle three n i g h ,  m e  that was above 
Book. leagues long, flat in fobme places like 

V8fE 





( 388 I 
I yrctcrrk.rir t h w ,  what he ckwhcre 
rclatcs ot the Voyagcs and Wars 
inlzde in Winter by the Northcr13 
Natioiis, They thac iiavc liv’d in 
tlwk Countrics, rclatc, as tiiiilgs 
molt known a id  familiar ( what has 
been ooiifirmcd to mc by tnorc then 
one unftlfpc&tcd cyc witticis ) the 
loiig Journeys that arc comn~only ta- 
kcti upon tlie Icy Bridgrs, or rathcr 
plains, by cravcllcrs, with all thcir 
Carriages to vcry dinant placcs. Atid 
that which may briiig credit to tlicfe 
firaiigp relations, by ficwitig, thac 
110 leis unlikely oiics arc fomctimcs 
fruc, is, what all Europe kiiows, that 
within t11d.c ttircc years tlic wliolc 
Swedifi Army, lcd 011 by thcir King, 
march’d over tllc Sea to tlrc Iflatld of 
%eelmd, whcrc cophagen tlic Capi- 
tal c i t y  of Dciamark &tands, * But $ * - ,?&p 

nl j is  d7 may kern much morc itrange, which 
h i s  d l ~ l l i s  I Will tlxrcforc acid, that as in the 

North Countrics frcqucntly, io 
fundi. colt-  fometimes even in the warmer Rcgi- 

ODS of the Ea&, tlic Sca it klf, has by 

the 

fntnlibur 
t d m  pro- 

gcvlnvit 
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to :Nova Zembla : But many of rhok 
Iioifcs k e r n  to be made by the da&- 
ing of ehc grear pieces of ice againit 
one anotlicr : But if ittiiippclr, 'w1iccI1 
the ice ( as folnetimm it  is laid to do ) 
items to cleave, as it wcrc, of its oivn 
accord ; to us that live in a t e m p  
rate Cliinatc, it may be a niattcr OT 
Come diipurc, wficixe thole loud 
ruptures of ice may proceed. For 
Otaw c~~fig:nw, in rhc Chaprer abovc 
citcd, docs nor irnprnbably atcritx 
thcm ro the warm exhalations, that 
in tome placcs afcend ottt of the 
ground. And 1. r e m e m h ,  h tal 
vour of chis opinion, that I once caw 
led divers pieces of thick ice to Be 
brought out o f a  cool place iato a 
fornewhat warm room, arid liitcrt- 
ing, obfcrv'd a no& to coine froni 
them, as if ic had been'produccdby 
b r e  of little cracks made in the&, 
buslomewhat or othcr$wvaited ine 
from repeating the Experiment, and 
latisfyiag my ielf about die Conjec 
&re. But fiaving lately inquired of 
an intelligent Tpo/d~dt'r, That has tra- 
vded much upon thcfe icy plains; 
pe agreed with our Author, and 

otliers, 
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others, as to the frightful noife, that 
are produc’d by thefe cracks of ice, 
but affirm’d upon his own obfervati- 
011 (for that I particularly inquired 
afcer ) that theie great clefts were 06 
ten made, not by thawiiig heat, but 
by exccfive cold, and that bc had ta- 
ken notice of them in cxtrecnely 
iharp weather. Indeed we fome- 
rimes obfervc, that in very bitter 
frofts the frozen ground will cleave, 
as we elkwhcre kiavc occafion to rake 
rioticc. But whethcr that be not a 
different cafe from this, or whether 
the To/oilian Geiitlcman were not 
miitakcn, or whether bot11 thde mem 
tion’d accouiits af the cleaving of icc, 
may on  different conjuntiures of cir- 
cumfiances take place, we leavc.to 
farther inquiry. 

There is a tradition conccri~i~~g ice, 
about thc famous Volcan-Htda, $1 
ijZmd, which, though verily bclicv’d 

OLM among thc rupcrltitious vulgar of 
Magnus 
f i b .  I I .  6 thofc parts, is fpokcn of fo {lightly by 
Blc&niru Ble&keniM, who being upon that coafi, 
lib. in Purcb* 3,caj. had the curiofity to fail purpdely thi- 
22. ther, that I think i t  not worth while 

to take any farther notice of io. But 
’twcrc 
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'twcre too tedious to Let down in this 
Sc&ioii, ( which the firangcncfs and 
variety of the Theme has made i'i 
prolix already ) the othcr things, 
that may bc rnencioiicd Wlt~lQUK im- 
pertiimcy conccrniiig ice ; and thcre- 
fore wefliall here deliit: horn io la- 
borious a task, as a l b  onlit the ha~id- 
ling of fiiocv and hail: io r  though 
they arc rcduciblc to kc, yet I h a l l  
at lcafk iufpcnd the trcathg of them, 
partly bccaufc Bartholin~5 a id  Metto- 
yohg~lff  have hv'd niiich of m y  la- 
bour, and partly for tho rcalon ricw- 
l y  intimated, io. that we fila11 corp 
cludc chis Scaion as foon as wc have 
taken riotice, that there is yet fomcc 
what relating to ice, which, bcing in 
it  fclf confidcrable, and whcrcof hi- 
therto 110 cxperitiienrrtl accoutit ap- 
pears to have bccii givcri, what we 
our fclves Iiavc tried about it, may 
shallcrigc 40 be treated of aparr. 

Title 



Title XVL 
Experimem ctnd Obferwations 

toaching the 'duration of Ice 
and Stiow, and the de/iroj- 
ing of tbem by the Air 

andfiweral Liguors. 

'I. T m a y  be an Experiment, as 1 wcll infiruaive as new, tode-  
tcrmine, what liquor difllblvcs icc 
fooner then others, and in what pro- 
portion of quickiiefs the iolutions in, 
the fcveral liquors are madc. For 
Men have hitherto coiitentcd them- 
felves to fufpc& in gencral, that 
there are other liquors potentialIy 
hot, whcrein ice will fooner diirdlvr, 
then it will in water. But this opi- 
nion either bein grounded upon 110 

the fight of what happens to pieces of 
ice, which no care was taken to re- 

duce 

Experience ata B 1, or taken upupon 
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duce to the iaclie bulk and figure, no 
more then to irioahurc attentivcly tiow 
long onc’outlalted thc otlicr 5 we 
thought f i e  to try, if wc could not 
bring this mattcr to Expcriniciic, and 
make a determillation in it, though 
not exn&kly true, yct lefi rcmote 
from cxadncis ttien tiad beeii yet, for 
ought 1 know, fo much as attcrupt- 
cd. 

2. I n  ordcr ta this we procured 
fome bullet moulds, and having firfk 
careiully hopped thc little Crevice, 
that is wont to rcniniri betwixt chc 
two ha& of thc mould, with a ood 

them with warcr, and carefully clop 
fed up thc orifice of the hole, at 
which the water was poured ii), a i d  
tbcii fctting the mould to frccz in ice 
and lalt, wc found ic difficult enough 
to kccp thc water { mare or IcCs of it) 
from running away through fome un- 
pcrcciv’d paffagc, bcforc the cold 
could havc time by congealing it to 
arrefi it. But after a while, when 
wc had thus niadc a bullct of ice, we 
found it a new and greater difficulty 
pgct  it -4 whole Out of the moulds,’ 

with- 

clofc Cemcnt, wc afterwards P illcd 



withoclt warming them, for by that 
way wc could indeed loofcn the ice, 
but thcn we could not avoid thawing 
it  too, and that moft rimcs not uni- 
formly : whcreforc we tried by grca- 
iing the infide of the moulds to kccp 
the ice from itickiiig fo clofe tothem, 
( notwithitanding the dificntion tlie 
water fuffered by its bcing frozen 1 
but that wc might pick out the bullet 
entire, and this, iuccceding well 
enough, wc hoped by this way to ob- 
tain our end, which was to have a 
competent number of pkccs of ice of 
equal bulk, and ofthe fanlc figure tb 
be put at once to thaw in fcveral li- 
quors; but wc could by no nieaiis 
procure moulds, which had any 
amberof diltinEl: cells of the Came 
bignefs, thole long pairs of rnmlds 
thar were to be met with in hops, 
having tlicir difii[i& cells gcncraIIy 
made on puryok of vcry differcric 
bigwffis, which rendrcd them alto# 
gecher ufcleIs for our defigrt. 
Wherefore we wcre faiu,for want of 
an cxa@tcr way, to take a qlafs pipe 
ofthe molt uvcii and Cylirihrical chat 
We had, arid of a bore capable ad$ 

mi t 



( *99 1 
mit a big mans lirtMingcr, this glars 
being fiopt at otic end, and kept 
operi at the other, was filled to the 
height of about halfa foot or more of 
fair watcr ; and ice, and jilt,  k ing  
heaped up about it, that tlic cold 
might reach as far as the warcr did, 
it was quickly frozen. In thcmean 
while, I had caufcd fcvcral wide 
mouth’d g1afIi.s to be brought into 
my Chambcr (wherein, by reafon 
of lome indiipofition,that hindrcd me 
from going abroad, I kept fornc fire ) 
and having poured ievcral liquors 
into thefc glaffes, which had been 
placed all 011 a row,we iuficred them 
to rcfi tlicre a whilc, that the ambi- 
ent Air might have time to reduce 
them, as far as it could, to its tem- 
per, and confoquently to the i h e  
tcmpcr as to hear and cold, and then 
with the warmth of oties hand, the 
iacluded ice being loofcned from the 
glak, as it was takcii out, aiid a ru- 
ler divided into inchcs and eights, 
being laid alongR it, with a knife a 
little warmed, the icc was foon, and 
)ret not carelcfly, divided into ieveral 
amdl Cylinders of three quartersof 

an 



an inch,a piece j and thcie Cylinders 
thus reduced to as fenfiblc an equality 
as we could, were nimbly and care? 
i d l y  put iuto the feveral liquors here- 
after to be mentioned, and whilcft 
we our Pelves watched very attentive- 
ly, till cach OF thcie icy Cylinders 
was quite, atidyct but juk diKolved, 
wc caukd others to keep titile by the 
help of a Pendukum, wtiofe Vibrati- 
Otis were each a i'ccond mi- 
nute ( or 60, part of a Common Mi- 
nute, whereof bo. go to make an 
hour 1 and it was eafic for thoie wo 
appointed, to watch the Vibrations 
of the Tenddum, tiotwithfianditiq 
the Quicknci's of its Morion, bccauk 
i c  was fitted to a littlc Infirument 
purpofcly contrived for fuch nice ob 
iervatioos, wherein a long Iiidcx mo, 
viag up011 a divided Dyal plate, did 
very manifefkly point out thc tiurnbcr 
oftlic Diadromts made by the Pcndu- 
lum. 

3. This Expcrimcnt was after- 
wards repeated twice with Cylinders 
of ice, each of them an inch long, and 
though the iucccff es of thek trials were 
variouoenough, yet wc flioI1 fubiap 

both 



both the lasit, Cas being tnqde with 
rnorc advantage then the f ir i t )  that 
the more light may bc gattiercd from 

8 them, arid that at lea& we m!~y diT- 
cover how difiicult i c  is to make iuch 
Experiments in this matter, as that 
all the nice circumitances of them 
may h f d y  bc relied on. 

I. Trial. 
I. Oyl Qf Vitriol, where a Cylin; 

der of ~ c e ,  of an iucii long, kiag put 
into,laltcd 5 .  minutes. 

~ A. Spirit of \t%w, ( in which the: 
k c  €u& ) laited x 2. minutcs. 

3. Aquafirta laficd I 2 ;. minutes. 
4. Water laficd abour 1.2. rliinutes. 

j 5. Oyl of Turpentine lalkd (006 

6. Air lafied 64. minutes, 
ROdd) 44. tninutcs. 
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5. ~n Sallct oyl, ~ e d  5 z.minutes; 
6, In the Air, l a k d  I 5 z.rniautes. 

4. We likewife thought it worth 
trying, whether there would be any 
difference, and how much dig2 mnce 
akrc would be in  the Quration of 
pieces of ice of the fame bulk arid 6~ 
gure, fome of them made of com- 
inon water, and others of frozen 
Wine,Milk, Oyl, Urine, and other 
fpiritucxrs liyuors ; thek fiveral pie’ 
ces being cxpokd CQ be thipw’d in thC 
fame Air, or other ambient liquor. 

5 .  Wc a16b tried whether Motion 
wowld.hpart a heat to ice, by nhnd 
M y  rubbing a itr,ong piecc ofice upon 
a plate dice, and though this fwm- 
ed to hafieti the di&lwioe ia &a? 
part of the icy plate, where the AI- 
trition had been made, yctwe were 
unwilling to dctrsrmine the matter, 
till further and exa&ter *miad have 
bccn made. 
6. And this brings intorny mind 

an Expcrimcnr, that has by fome beers! 
thoughr very itrange. The o c d ~ n  
I xernemkr was, that I received the 
lafi Winter the honour of a vifig 

from 
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\was mentioning, fecillg the liquor 
Imoak, and advancing haitily to try, 
whether it  were really warm, fourjd 
i t l o  hot, that ihc was quickly fain to 
let it alone, and had allnoit burnt her 
wider hand, with which flie had, in 
fpight of m y  diffwation, taken hold 
of the glats, which Her Lordhim- 
k l f  could f a r c e  indure to hold in his. 
But this Experiment, which for the 
main I haw rcpcatcd bcforc compc- 
tent witncffcs, tiiough it be not im- 
pcrtinciit t o  tlic r q b y  o/ CO!~, yct.1 
ilia11 not build much upon it, bc- 
cad& how itraiigc ioevcr many have 
been pleakd to think it, I ha l l  dfe- 
where ihcw, that 1 made u k  of a 
certain unpcrtcivable flight, which, 
in  my opinion, did as well, as the iia- 
turc of ttic liquor and the tcxturc of 
the icc, conrributc to the fudde11ncrs 
and iurpriziogncls of t t x  E&&. 

7. But to rcturii't~ tI7c duration of 
thc c#eC?s of Cold, I think thok 
much rnikkcn, who imaginc, that 
the cffc&s of Cold do continually 
depend upon thc a&ual prefcncc and 
influence of the manifcfi eficicnts, 
3s the ligiir of the Air dcpcndsupo~~ 

the 
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the Sun, or Fire, or other lumirrour 
body, upon whofe removal i t  immes 
d i m l y  ceaks, For wlieii cold agaits 
have aAuaily brougtit a dilpokd hb- 
je& to a itarcof congclatioi~; tbough 
the manifcfi cficicnr caulk ccak from 
a&ing, or perhaps from bciiig, rhc" 
effe& may yct coiitiiiw, For io molt. 
caics, if.' a ccrtaiii texture bc OIICC 
produced in a body, ir is agrecablc 
to the corifkaiicy ofiiatuw, that it per$ 
ievcre in that itate, till it bc torcca- 
bly put out of it, by fomc agent ca- 
pablc to overpowcr it, and though 
wc ujually k c  icc arid how, as it 
Were of' their own accor~i to melt 
away, when thc frofiy confiiturion 
of clic Air ceafcs; yet rhc cauikof 
that may be not barely thc cefijltion 
of frofiy weather, but that thofc ea- 
fily diffoluble bodies arc cxpokd to 
the free Air, which being heated by 
the Sun beams, atid perhaps by calos 
rifick expirations from the cartfj, is 
furnifit with an aAua1 caufc., upon 
whore account it deftroys the texture 
of: the ice anJ h o w  ; but even here 
above groutld, if f'iiow be Well COM- 
Pa&d into grcat malfcs, in which 

DJ 3 by 
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by Yeaion of the clofcqefs of the littic 
icrckles, bur: little Air i s  allowedto 
get bctweetr them, I have iecn fuch 
mages offnow 1 ~ f t  €Q loog, not a11y 
in thawing, but in rainy weather, as 
to bc wondered at, and iffuch LnoW 
(or ice j bc kept in a place where i t  
may bu fcnccd from the Sun, qnd 
other cxtcrnal mimics, though the 
placc, it is lodged in, be not any thing 
neat cold caougln to produce ice, yet 
it will, as Come trial hsth taught mq 
prefcrvc icc arid fnow for a very long 
timc. 

Appendix t o  the XVI. Title. 

N eminent infiancc to c o p f i ~ q  A what is delivered at the cliofe of 
the foregoing Sc&ioo, is affirded us 
by the conlcrvatories, wherein [POW 
and irearc kept all the Summer long, 
Qf thcfe 1. have f e w  i n  Italy, and died 
where but fuppphg I had the corn- 
Qand of fornc I tahh,  and othet 
books, yhercin I kouid meel will? 

the 
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the dimcnfions, and other circuna- 
flatires that belong to them, niy find.; 
ing my cxpc&ation difappoiixcd by 
thoik books, makes mc think i t  very 
well worth while to iubjoyti Come- 
what about chings, that may give US 
opporcuriity of making a multitude 
of Experimcnts about Cold. And 
theretore meeting the 0 t h  day (by 
good chance ) with my ingenious 
friend Mr. j ,  Evchn, his inquifitive 
travel$, arid his infight into thc more 
polite kinds of knowledge, and par- 
ticularly Arcbite&urc, made me de# 
fire and cxpe& of him that account 
of the Italdan way of making confer- 
vatorics ot how, that 1 had iiiiis’d of, 
in feveral Authors ; and having rea, 
dily obtain’d my d! k c  ot him, I 
&all not injure io jufily cliecm’d a 
fiyk as his, to deliver his dcfcription 
in any other words, then thofe cnlu- 
ing ones, wherein I rcccivcd it from 
him. 

[The fnow Pits in I tah, &c. arc 
funkin the mol[t iolitary l a d  COOl’d 

laces, commonly at the foot of 
lnountain or ckvatcd groutld, 

which may bcfi protc6t themfrom 
Dd 4 thc 
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the Meridional and Qccidcnltai Sun, 
25. fogt wide at the orifice, and afi 
bout 50. in dcpth, is citcem’d a com- 
petent Proportion. And though 
this be excavated in a Conical form, 
yet i t  is made flat at the bottom OK 
point. The fides of the Pit arc Lo 
joyc’d, that boards may be nail’d ups 
oil them very clokly joynted. ( His 
Majcities at c/“reemPich newly made on 
the fide ofthe Caitlc-hill, is, as I re- 
member, fiecn’d with BriLk, and 

I h m c  hardly fo wide at t l x  mouth,) 
fiFrJ About a yatd from the bottom is fix’d th. fidP5 
i//I’d Iyijf/J a itror?g Framc or Trcsflc, upon 
ycrdslong- which lies B kind of woodden grate ; 
gffEnd of the top or cover is double thatcb’d, 
bof i rdw with Kccd or Straw, upon a copped 
o r . h e r l ~ n g .  frainc or roof; in one of the fides 

whcrreof is a narrow door-cafe, hip- 
ped on like the top of a Dorincr, 
a[ld t h d i ’ d ,  and io it is complete. 

Wclyr, ??I- 

7’0 coiaprltre Snow. 
They lay clean Straw upon the 

grate or wattle, io as to keep thc 
Snow from ruriiiing through, wliiIeft 
they beat it to a hard cake of an icy 
CQnfificncc, which i s  near one foot 

thick, 
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thick, upon this they make a layer! 
of itraw, and on that how, beater; as 
before, and fo coiitinue I? bed of 
itraw, and a bed of how, S. S .  S ,  
till the pit be full to the brim. Fi- 
nally, they lay Straw or 1: ccd ( far 
I remember to Iiavc iken both) a 
compctcnt thickaels ovcr all, and 
keep rhc door lock'd, This grate is 
contrivyd, that the fiiow inelring by 
any accidcnr ir i  layiiig, or cxtraordi- 
nary iuaioii of wearhcr, may drain 
away from thc mafs, a[rd fink without 
itagriatiiig upon it, which would ac- 
celcrarc the Difiblution, aiid there- 
fore the very bottom is butilighrly 
ficcn'd, 'Tliok who arc molt cirp 
curnip& and cLirious, preicrvc a tall 

which may rather hade, then rip 
upon it. 3 

Thus far this lcariicd Gcntlcmans 
account of Confervatories of Snow, 
Atid on this occafion I might add 
what the Dutch in t1 rcir Nova Zembld 
Voyage rclatr, namely, that theibrce 
and twmtir t / j  uf JUIIC, tC;ough it were f d i r  
S ~ f i F i t ~ y  weather, yet the beat was mtSo 
ffreng CM to  m e t  the S ~ O W ,  t o  ejford them 

Circlc of f iady trces about the fit, 

1vLttet 
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wajer to drhk, andthat in fFgk of their 
being reduc‘d to psct Sroow into their 
mouths, t o  melt it dam into thrir throats, 
they were compelled to  tndurc great tbirJt, 
Butbecaufe it wa6 in iocoldacli-  
mate, that this duration of the Snow 
was obferv’d, I hall  rather take no- 
tice, that in the Alp, and other high 
mountains, even of warmer Cli- 
mates, though the h o w  doth partly 
melt towards the ~11d of Summer j 
yet in iomc places, where the rctlc- 
&ion of the Sun beams is lek confide- 
rablc, the tops will even then remain 
covered with how, as we among ma- 
ny others have in thole Countries ob: 
ferved. And for further confirmatio 
on ofche Do&rinc dcliver’d at the 
end of this I 6. Title, I fiall fubjoyn 
a Pafl‘age, which having uncxfpe&- 
edly met with io an unlikcly place of 
Captain ~%ZW’S Voyage, I think not 
fit to leave unmention’d hcrc, not on- 
ly becauk ’tis the folc artificial obfcr- 
vation that I yet met with, concern- 
ing the lafiing of ice, and fo may reo 
cornmetid to us the Ingenuity of an 
Author, whofc, Teltimony we iome- 
what frequently make u k  of, but be- 

CaUiC 
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cauk the obfervation is init fclfrc- 
niarkablc, and aorwithltatiding the 
difference of places may krve for the 
purpofe we alledge it  : Our Navigti- 
tors words are thefc ; Illrave in  July, 
and in the begSirming of' Augult take& 
lome ofthe Ice into the Jb+, and cut it 
Spare trpo J out, and ii i ~ o  the Boat, 
where tke $uw did F k e  an it with B werj 
prong reFex alout it. A d  notwith, 
panditzg the warmth o f t  fie Ship (for we 
kept agood fire ) and our Lreatkiqs,  and 
motiow it would not melt in eight or ten 
days. Aiid it is alfo confiderable to 
OUT preiqic purpol'c, what the fame 
Author elkwhere has about the du.. 
xablciiel's of the Congelation of the 
grourid iiot yct thaw'd at the begia- pag.  65, 
ning of jutie. For the ground C lays 
he) W ~ S  yelt frozen, a d  t h ~  much WG 

found experitnte in the duryiNg ofour 
men, in futtiug wy the Kings Staddrd 
towards the ldttav snd of June, and bj OUY' 

NgU ,ut our tarnin &may, in the h@nn;.S 

fome other yea@nS, it W* hot wed- 
tho?.. 

Pq.icr.  

of July, at whit f time gpora the land, for 

Title 



Confiderations a d  Experiments 
towching the Primurn Fr i -  

gidum. 

He difputc, which is the Priz ’*T rntina 12r&ihtm, is very well 
knowii among Naturaliits j fomc 
contending for the Earth, others for 
the wiztcr, others for the Air, and 
Come oE thc Moderns for Nitre : But 
all fecrning to agrcc, that tlierc is 
fome Body or other, that is of its own 
nature fupremely Cold, and by par- 
ticipatioii of which, all other cold 
Bodies obtain that quality, 

2. But for my part, Ithink, that, 
before m w  had io hotly difputed, 
whichis the Primurn Frigidurn, they 
,would have done we11 to enquire, 
whether there be any fuch thing or no 

in the fenk newly cxprcis’d. ) For 
though 
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though I make fomc fcruyIr, refo- 
Iurdy to coiurrdia Cuch Ccvcral SCAS 
OE Philofophers, as aerce in taking 
It [or granted, yet I tliink it may bc 
not irratioiially Que/llioiL)d, and that 
upon two or tllrcc accouiits, 

3 .  For ( firit: ) it is ditputablc 
enough, as wc Aiall liereafter ice, 
whcthcr cold be ( as they fpeak) a 
pofitivc quality, or a bare privation 
of hear, and rill this quefiion bcde- 
tcrmincd, ir will bc fomcwhac im- 
proper to wrangle ii;ilicitoufly, 
which niay be thc primtun Frigidtap?. 
Far if o Bodies bcing cold, fignifie ao 
more, then its not having its inlcm 
iiblc parts io M U L ~  agitatcd, as thofe 
of our SenTorics, by which we are 
wont to judgc of taailc qualities j 
thcre will be no caufc tobring ina 
Primurn Fr&i&m, upon whole ac- 
count particular Bodics mnfi be cold, 
fincc to make this or that Body fo, it 
iufliccs that the Sun or the Fire, or 
Sonic 0 t h  ageis, whatevcr it were, 
&hat agitated more vclicmcntly its 
parts before, does IIOW cithcs ccafi 
to agitate them, or a g k m  them but 
pery rrrnifly : So that, till it  bede- 

tcrmin’d, 
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tcrmiii’d, whcrhct cold be a politive 
quality, or but a privative j it will 
be ncedfefs to contend, what par& 
cular Body ought td be eitcem‘d the 
yrzrnm fr$$hm.z (in the f C a k  above 
ipecifi’d, ) 

+, Secondly, Though it be taken 
tor granted, not ohly by the S c h k ,  
but by their Adverfaries the ChjrnijIs., 
that! k a t  and moiiturc, dtincPs and 
gravity, and I know tiot how many 
orher qualities, muit have each of 
thema 7 t p G ~ o v  & x ? I x ~ ,  or a princb 
palfubj& to refide in, uponwimfe 
account, and by p;rrticiparicn of 
which, that Qurality belongs to r k  
other Bodies, whereidr is to-be rnct 
with; though this be 10, I[ fay, yet 

4 It! rbr wc have * elfiewhere ful%y enough 
s c r p i c d l  manifenied, rhat this fundanwnral 
cb~nJIB*  Notion, upon which much. of the 

DoLttrine of Qualirics, is both by A- 
riff4tefimq and vulgat €(hp$s, h- 
perftru&ed, is but an unwarranrabk 
conceir, and therefore not fufficient 
for a wary NaturaliOc to builci the 
Notion of a primurn fvigi&rn upon j 
there bBng itidred rnatiy qurlitics, 
8s gravity, and ,figwe, and motion, 

and 
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aiid colour, and found, &. of which 
110 true atid genuine 7FPc;;rou 
can ( for ou hc I could ever yet ciif.. 
cover ) be a if igned : aad bccaui'e hcag 
and cold arc look'h upon as Diameo 
trically oppofitc Qualities, we may 
confider, that it will be very hard to 
chow, that there is a ~ p k o v  &ii"e& 
oE hcar ; iince fionesi, and mcttals, 
and plana, and animals, and { very 
few excepted ) all confiltent Bodies, 
we are coaucrfant with, may by MO- 
tion be brought to heat, which to 
attribute to the pazticipation of ibme 
portion ar other of the imaginary 
EIernenwf fire, is iiot only precari- 
ous (being affirm'd by many, andnEDid- 
pr6v'd by none ,) but erroneous, or at lagues d- 
lea@ needlefs3 as we have more at hourhedt 
large declat'd in other papers. 

5.  A third thing, that induces n e  
ra queftionh whcther there be a pi- 
mum figidam, is, that among thofc 
&dies,, that the chiefeit Se&s of Phi- 
lofophcrs, whether Ancient or Mo- 
dem, have itch'd tlpoll, there is not 
my, khat P cems clearly to deferve 
the title of the primurn frigidurn. Bur: 
to makc this appear, we mu& di- 

fiin&ly 

and $attie. 
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ftin&Iy ( though as brieiiy as our de- 
fign will permit) confider thok four 
fevcral Bodies, which we have ( at 
thc Beginning of this ScCtion) takcn 
notice of, to fiand in competition, 
in the Opinions of Philofophers, for. 
the title ofpimumfrigidurn. 
6, Firfk, then Pluiarch and others 

contend, that it is the Earth j but, 
to omit other Arguments, we fcc, 
that the Earth is frozen not by its own 
cold, butby its vicitiit to the Air, 

the congcaling cold even in the midfi 
ofWiiitcr affe&s but thc furface of 
the Earth, wherc it borders on. the 
Air, and kldom pierces abovc a Few 
feet, or, at molt, yards, beiieath 
that part wherein the Earth i s  cxpw 
fed, and immediately contiguous, t ~ ’  
the Air, as may appear by what we 
haw foriiicrl y dclivcr’d concerniii 
the fmall depr ti, to which f r o b  rcac 
in the ground. And therefore if the 
Earth be prorc&ed from the Air 
( though by fo cold a Bod as water ) 

ter long, as may be athered from 
that remarlrablc praei C in the great 

Salt. 

asmay bc argued by t K is, l v k ,  that 

f 

it may be kept unfrozen a1 r the Win- 

H 
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SaIr-msrhes of the French Iflands of 
Xaintonge, whcre,as a diligent Writer 
of that'Countrey, very wcll vers'd in' 
the making of tlic Fraich Salt,iIiforms 
US, wheri once the Ceafori of C O ~ ~ U -  
lati::& Salt by the heat of the Sui1 is 
guitc pait, the Owiicrs are careful 
by opening certain ~ ~ u c e s  to over- 
ffow all rhc Banks, and Dams, tliar 
make and divide die Salt-ponds, and 
fervc for thc Workrncn to pars to .,finfir7y 

and fro : for ( fays my Author in his ,,!.$,./ 

own language ) if thcy left thofc d(aP~lci@Y 
Mar files ( or Salt-works) uiIcovcred, (/,, s,,f 
the fr& would make fitch havock c o t m m .  
amongit them, that i t  would be ne9 

ccffhry ro nukc rhcm up again cvcry 
Year, but b rncans of the watcr, 
they are pre F crv7d (or kept in repair) 
ft000 year to year : which pradtiie I 

rather mention, bccauie the hint, 
It affords, as it is confiderable to ciur 
prclent purpofe, fo it may 011 fomc 
occafions be applicable to praCtiCes 
ufeful to tiunianc Cociety. 

7. Betides, tlic Earth beirlg { acl 
cording to th& we reafon with ) the 
coldefk, hcavicfi, and b 1 k M  of Ek- 
fnWts, i t  i s  not fo probable, as to ex-' 

f i N  7,'mtte 

Ee cure 
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cufe them from tbc nccd of proving 
it, that thofe cxcejlivcly cold Agents’ 
that frc :*z thc clouds into  now and 
Hail, liiould bc tcrrenc Exhalations 
carried up to thc middle Region of 
ttic Air, dpccially fincc it niufi be 
dotie by Agents, eirhcr hard to bc 
gucfs’d at, o‘r: coniidcrably hot. And 
’tis not cafic to give a rcaron, wl1y3 
if Elementary Corpufcles flteattiin& 
from the Earth, have fuch a congeal0 
ing cold, whcrc they arc difunited, 
and but intcrfpers’d anlong the pare 
ticks of Air, tile Mals of the Earth 
felf, whcnce c’tiofe exhalations are 
fuppos’d to proceed, hould not be 
able alfo to coiigeal water, fince thc 
Tcrrcfirial Corpufclcs beiti more 
tliiclr fer, anti united in a &od of 
Earth, thcn iii an q u a l  portioji ofthe 
Atmoiplicre, i t  J O L ‘ ~ I S ,  that w h G  
the frigorifick m&cr is more d c n h  
thc cold Ihould hc* mote vchcmcn? 
as PhiloIophc rs oblervc, that heat 1s 
more intcnk in a glowing bar ofIxoJ19 

kiiidled Straw. 
8. But ( not to repeat what we for’ 

mcrly rnciirion’d about Colds bein& 

thcn an equal portion of the flame 0 E 

a 
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a Privation 1 therc is aootlier ArgU. 
Inenr apinfb 5he Earths heing the 
pimuvn frigidurn, and that is taken 
from the Subtcrrancal fircs, which 1 

brcakitlg fortEh in inany .plficr;.s O f  the 
Eartb, as in &ma, fiJuvizq, N r c h ,  
thc pica of ~ ~ ~ / ~ r $ ' e ,  &c, fceni to ar- 
gue a SubtprrandaI firca, . ppon whoic 
cxiltcncd not only rnatiy Chymiits. 
build grcat mattcrs, ~ U F  eve11 divcrs 
Pliilofophcrs h v c  adoprcd ir, asd the.. 
lcariiad G,zJPnhd hirni'elf fce~ils to far 
to couiitcnance it, as to inlpigp$t as 
One Argument of the EarthSWing 
Ilaturally i$thcr hot iior cold. The 
nicntion of' this Subretrancal firc 
brings into hiy mind fbmc things thqt 
I have met with among11 good, 
though not Clafick, Auihors, arid 
Qionglt men that have been cithcr 
diggcrs of ( Or convcri'anr in )  Mines, 
not iinp,royer to be herc taken notice 
o!, .For though I do not now intend 
to declare my opinion abour thc Cen- 
tral fire, I either of the ChymiJEs, or 
C W C ~  iaaf, and though the Ewmples 
tiew y mention'd, aiid fuch other 
fecm to me but very incoldkhablc, 
in reference to the whole Earth, yet 

E c  2 'tis 
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'tis obfetvabIe to our prcknt purpok, 
that there Ihould bo io mu& Subtcs- 
rancal hear or waKmtli, 'at lcafi ge- 
nerally to bc met with': For CVCII 
wlierc there appear no marilfefi figns 
of Subterranod fires,. 1[ have known 
thofc, that 'were wont to go to the 
Battom of deep Miiies, complain, that 
A very little Exezcik would put them 
into a great {weat j and a learned 
and experienced French DoRor, that 
hath written in his own Language of 
Swng:,si'and ewcls, affirms, that in 

and Exhalations, are vifibly io a un- 
dant, and likewifc Co hot, that xhe 
Mine-men are confiraittd ( which a 
perf611 I f oksl with affirmed to mc, 

ihirts,by reafon of the p a t  heat they 
there felt, and chough I would have 
becn glad PO know, whethcr thofip 
deep [)laws would have appcar'd as 
hat, when judg'd ofby a f&Pd Wca- 
chcr-glafi, as they did to thc Minp 
mens Scnfories, becaulk of fome little 
doubt I[ harbour'd, whether much Q f  
that copious fweatiiig, and feeming 
heat, might not procecd from the 

thick- 

t: Jidk'lincs t i e Subterraneat Va ors 

coaching f iimfelf') to work in tbcir 



thickdek of the dampiih Air, and its De cbvf!, 
utifitnds’ for lidpiration j yet, be- nufiro,rd 
cauk a yjvtuofu, that had a Lead- L i ~ r c d d r  
Mir-rc of his own, in which hcp!errcs.Q p 11’rvc TIS, 

wrought ‘himfelf for curiofiry, an- cq.2. 
fwcred MC, chat hc was nor W O I ~ ~  to 
find ariy difficulty of breathing in 
pIacc, whcre hc was io apt to iwe 
and fiiicc I find IIOC, that otlicrs havo 
complain’d of having their rcipirari- 
Or1 iiicomrnodarcd iri luch p k c s ,  un- 
lefs by Accidental Damps,my icruple 
Was much abated, arid the rather, 
becauti the Author lately mcntion’d, 
exprefly affirms, that the Sudorifick Ibid 
heat (”if I May fo fpcak ) is to be 
found in tho Bowels of the ‘Earth, as 
well in Summer as in Winter, which 
prevc11ts the afcribing of it to A z t i -  
Pe$Lzjis. Arid in other placcs then 
Mines ’cis generally obfcrv’d, that 
wells and Spririgs frcez not, if the 
place, whence the water is drawn, be 
very &ep,but, a5 we have obfcrv”d 
e l f k w t ~ ~ r ~ ,  that it oft comcs up 
hopking, and, as it were, reaking; 
which argues, that at the le& the 
Earth, wherein it was harbour’d, or 
thtQugh which it palid, was, if nor 

Ec 3 warm, 
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warin, frcc from fuch a degree of 1 

Cold, as might be cxfpel5;tcd in the 
Earth, if it were theyrimurn frigidurn. 
Nor can it be rcaionably pretcndcd, 
that the Subterraiical heat comes 
from the Bcams of thc Sun, Giice 

M,,nf;L.uv learned Men haw obikrvcd, that 
dc c . / m e s ’  thole hcat nor the Earth above fix or 

fcvcn foot dccp evcn in Soutlicrii i ~ t r  I I .  
r n p . 2 .  

Countries, and though we ihould 
allow thcm to picrcc threc rimcs as 
far, yet chat would not be confider 
rablc to the depth of the Mines above 
mentioned, and if the lowcr part of 
the Earth were Of its own nature 
cold, arid rccoivod the hcat, it diCe 
clofcs oiily from the Sun and Stars ; 
die dccpcr meii dig, thc Icflcr of 
heat and fiearns they wculd meet 
with, whcrcas the above cited’ 
Frcnch Mincrallifi affirms, tilat t i x  
l o v m  rhcy go, the morc vopours, ex- 
halations, and heat tlicy find. 
9. Bur becauk this lcarricd mail 

dclivcrs this circumfiancc in a doge 
matical, rathcr then an hiitorid 
way, I will add foinewhat out 
pf a rclarion ( whcncc 1 have 

elk: 





*We adds, that 
he having de- 
manded of the 
Overleer of the 
Mine , whence 
this heat came, 
he was dnfwcr'd, 
to that and few- 
ral other qucfti- 
ons, That it came 
from the' lower 

parts of the earth; that ill all deep 
Miiics, after oiie is paQ the Colder 
crufi of the carth, one comes into a 
rcgioo, that is perpetually warm, 
and that where evcr they dig the 
ground, after they are come to fuch 
a depth( which he elfewticre menri- 
ons tobc about 530,  or B hundred fa- 
tllom) they feel no more any cold, 

- m-but a perpetual hcat, how dccp foe., 
dig, (*  yet without obfer- 

fndqisnc-  vmg, that after they are once into :$:::! that warm region, they find the heat 
srwm,cnlor fcnfibly increafe, the nearcr ehey 8 
ilic iiitijor pioach to the cciitre of the cart 

aortfn!M 
sum a t l p ~  . 

K p r c i p r e -  
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unlehby alDcidetit they happen to dig 
through wins of hotter Minerals, ) 
And tilde anfwcrs ( fihjdym my Au- 
thor ) I received ~ I O L  in one 
alonc, or from a tin@ overfew, but 
inall  the Mincs, and from all the 
cMaEters of them ; io that if thefe 
were not miflaken, yc may fakly 
C O I I C ~ U ~ C ,  that as far as cxycricncc 
can inform us, the body of the earttl 
in its lowerrnoit: parts, whcrc 'tis 
prelum'd to be coldctt, is every I 

wlxrc, and that ~~n f id~ rab ty ,  hot, 
I iaid, $d.wfe Mim-mcii were l ~ o t  rt+z:, 
RCU, bccaufc liaviug been in the boc-. 
tom of Come Mines m y  !?If, though 
find it  acknowledged, that "Cis frill 
warm in the bottom of: deep ones, 
yet1 confets, 1 Ismewhat LulpeCk by 
what I haw obferv'd, chat thisdegree 
of heat, which our French Phyfician 
found in the Huijgarian Mines, might 
bc rmhcr in reat part from elic pecu- 

Minerals generated there, thefl bare- 
ly+( as he and thok that inform'd him 
kppofe) from the gmxtnds of their 
depth beneath the furface of the 
earth; fox1 kn levcral mixtures, 

befides 

liar nature o 5: thofe places, or of tbe 
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befides thok that arc common, of 
bodies neither of them a&ually hot, 
wlJich will produce a confiderable 
degrecof lieat, And very credible 
eye witticilks affirm, that in fome 
parts of Eqland,  they dig up good 
itore ofa kiiid of Mineral, which is 
thought to be of a Vitriolate nature, 
which by tlrc bare addition of com- 
mon watcr,will grow hot, almoik to 
ignitioii. So that the HrzfigariatJ 
Mines being deep, and as appears by 
our Authors Narrative, bcing not 
dcfiituxof water ciiougti to make a 
Subterrancal Spring iu ,the Mine its 
fclf, kf ides  what watcr may plcnti- 
fully aiccnd in tlic forms of vapours, 
and moiItcn the Oar, it may be fuh 
yc&ed, that either the water, or 
Come appropriatcd Mincral. Ipirit or 
juicc (of which thc bowcls of 

, earth may coritain divcrs, that we 
know nothing of) may produce COS 
gethcr with the Mineral a warm 
itearn, which for want of Cufficicnt 
vent in thok narrow, and cloie pla- 
ces, may heat them confidcrably, 
which conjcQurc may be countcnan- 
~ e d  by thcic th circumif antes, 

that 

i 





that abounded with finaragdinc Vi- 
triol, ( the Mincral whence this hcat 
proceeded) though the room were 
fpacions, he found thcrc, befides a 
harp  €piric very offenfive to his 
throat, io troubldomc a Iicat, that 
he was rcady 20 faint away with 
fwrating, and very much wondercd 
bow the diggers W ~ K C  able to work 
thcrc. And elkwhere the Author 
himfclSnotss, that fuch hot Mines of 
Vitriol, or Sulphur, may be found 
even in thc firit  region of the earth, 
( as he caiIs that which is Comewhat 
near the furface, and which he thinks 
fit to name the cold region ) and with- 
in a large ipherc of aAivity make it 
perpetually hor. But this, as I was ins 
timaling, I mention but as a fufpici- 
oa, or a conje&ure,/ and notwith.. 
fianding that the degrcc of heat may 
#be much iricrcafcd in thek Mines, 
by the concurrance of accidental cau- 
ICs, incafe the conjeAurc be admit- 
ted ; yet fincc? the frequency of a fen- 
iible dcgrec of heat in vcry deep pla- 
ces does very little favour their opi- 
 lion, that will allow the earth to 
haveno other heat, but what it rem 

ccives 
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ceives fron thc&~a bcatns, or by lrhc 
manifdk fire oE burning hills, as &E- 
~ l t  and Vi$q.~irrs, Aiid if it fiould be 
ahjcbtcd, that this Subtcrraiical heat 
is adventitious to the Earth, which is 
hpremely cold of its own natures 
Ggendur might rcply, that ’tis as 
likely, that the coldnefs 0). it near the 
hperficies may be adventitious too, 
and that it appears at leafi as mad* 
fefily, that the one procccds from 
the contiguaus Air, as it docs, that 
the qther proceeds from fomc i n c h  
ded fire ; and if: I mikcmember not, 
he tiad1 this confideration, that ’tis 
fomewhar itrange, that . Nature 
ihouldhave intended the Earth for 
i t s  rummum frigidgm, and yet that a 
great part (and for ought we know 
the greateft) fliould be confiantly 
h p t  warm, either by the Sun, asunu 
der the Torrid Zone, or by the Sub.: 
terranes1 fires. But the objecL;tion 
mention’d agahft Gaflendw, oppofes 
bur one of the Arguments we have aL 
lcdg’d a ainit the Earths being the 
primurn B r i j idm, and would kava 
the othq’in their force, thougl.1, it 
$id more convincingly anfwes, th& 

’ againif 
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againil which 'tis framed, then it 
feems to do. 

I O .  And if the Patrons of the 
Earths coldncrs, to evadc the Argu- 
ments I have aliedgcd, fliould pres 
tcnd, that whcii they affirm the Earth 
to be the primurn fricqidu7n, they mc;aii 
I I O ~  the Elementary Earth, but rode 
Pody that is mingled with it ; :I hall  
dcfirc to ktiow, which 'ris rhcy nicarl 
of the manyathcr Bodies, that finaka 
up the Tcrrefiriel Globe, that wa 
may cxaminc what right: it has to 
rhat Title; and in tbc. niraii time1 
fiall conclude aqainft. them, that 
thc Earth it kc)f 11;s none, fincic the3 
grant a coldcr Ijodv then it, and iuch 
a onc as the carth muit be* beholdjng 
to, for thc greatelk degrces ofcold- 
nefs it chanecs to potlieis. 

I I .  But though I prelumc, enough 
has been hid  to make ii . appear tin- 
likely, that thc Earth Chould be the 
primurn fr<yidum, yet I muit in<this 
diflcnt from the leanied G'&fleildta, 
that he thinks the Earth, not orily riot 
to be ttieyrimsrm f+@dum, but i i ~ t  to 
be naturally'cold any mor then hor. 
For the infcnfiblc parts of t c Earth, 

1ikc 
si; 
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like thofc of ocher firm Bodics; be- 
ing heavy, and perhaps grots, and 
either Iiaving 110 conitant motion at 
all, or at lcail a far more rcmiis agi- 
tation, thcii that of our Scntories ; 
it fcems to follow, that the Earth 
mu& iecm cold w us, utileis it beby 
the commuiiicatcd k a t ,  or motion 
of f o ~ i o  extritifick Agent, put into a 
degree of agitation, that belongs ~IOK 
to its nature ; and for the lilrc rcafotr 
1 think it not improbablc, that pure 
Earth fiiould in its own Naturc be 
colder, then either pure Water or 
purc Air, fince thc Earth bcing a 
confifient Body, its conipoiicnt par- 
ticks arc at rcfi among themfelvcs; 
or at lcalt mov'cl with an almoit in- 
firiitc flowiick, whereas Water and 
Air bcing kluids, their componctlr 
pmticleo muit bc in a rcfitefs and va- 
rious motion, and confequcntly be 
leis rcrnotc from hear, which is a 
ftatc whcrcin the various agitation of 
thc minute particles is inorc v&c- 
menr. 

1 2 .  And if thore, that plead for 
the Earth, had dcclar'd, that tiley 
mcanc 1l0e the pure or Elementary 

Earth, 
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Earth, but that parr of the Tcrreitsi- 
sl Globe, that is difiiiiCt from the 
Sea, and other Waters, that make 
i t  up, and would have Earth in that 
fenienor to be rhe pimum jiigidum, 
but only thcfummum frigitlrrm, pcr- 
haps they might have a bctrer plea for 
their Opinion, then they can argc for 
theirs, who contend for thc Water 
or the Air, cfpecially, if to coun- 
tenance their Opinion, this memo- 
rable obfervation be added, which1 

havc nict with 
If Wpdi not the Scd, nor tbt  nenrriefs among thofe Nac 
amto the Polc, but the ILC *bout thc 
lnnd, rbnt l e t  nnd hinclredw C ns 1 vigarors that 
I n i d  b~ OrrJ for tbat df jbon fds we have had thc 
made f rom the latld, andput more into 
the SCR, nlthaugh i r  wns much j i t y t  jer greatefi Expcrie 
trorrhmard, pref in t ly  we felt more elice of the Frl- 
mnrtnth, nnd 111 thnt opinion our Pilot 
Willidm Barcnts d ed, mho notwith- 
paitding the fearhl nnd intollevabfe the Dtltch, that 
colclthst he indur’d, yet hc was not fail’d 
difiourng’d, but ofir’d to LAY wngers 
with divers o j  US, that by Gcdr bclp NOW 
he w d d  h i n g  that mcnded f iyngc arid once wi[iterp 
YO dn elid, i f  he he1 B his courfe North- 
eaff fiom thc North Cnpe. G e m  de cd :there, affirm 

gid Zone; for 

z e m t i b  

Vecr 10 Purchas, pag. 474. in their firit: voy 
age, that the 

bigheit degrees of Cold are iiot to be 
met wirb i n  tlic main Sea, where yet: 
men arc molt C X P O S ’ ~  to - .  the Opera- 

t ions 
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tionsof the Air', and of the Watet; 
but qitlxr upon the Land or iicar it, 
That accurate Geomccriciari and Hyu 
drographer ~ o u r n i e v  tells us, that in 
I 5 9 <. t tie HoUmieers  bcing intercept- 
cd by Icy Sclloles in the {krait of WY- 
gats, and meeting with certain ~144-  
c ~ ~ i t e s ,  demanded of them, whe- 
ther thore S C ~ S  were always frozcn, 
and were atitwered, that neither 
the Northern Sea, nor that ok Tktary 
did cvcr frccz, and that 'twas only 
that h a i t  with the Sea contiguous to 
the ihores of fornc Bays and Guiphs, 
that were frozen ; and OUF judicious 
Author, riot only adds, that in cffc& 
all thoie that fail into thofe parts re- 
late, That all thole Lumps of Ice are 
h c h  as have been loofewd, and fever 
W'd from the Iflands, and the Rivers 
of the Samojeds and fh tavr ,  but ad- 
ventures to afiirm in general terms, 
that 'cis certaia, tlie main seas neaer 
freez, and that 'tis but the confines, 
and fioresoffome ofthem, that arc 
frozen. 

x3.  That the water is the primum 
f.;'igidum, tbc Opinion of Ar$otk has 
made it to be, that of the fchools, arid 

F f  of 
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ofttie generality of Philolophers. But 
I can as little acquiefce in chis apini- 
011, as in the former, not findirrq it 
agreeable to what expcriuncc tcachs 
us. 
14. For not to mention, that it 

would bc very ditficult to prove, thar 
divers very cold Bodies, as Gold and 
Silver, and Cryikal, and fovcral 
other fufiblc Donos have in them an 

may with any degree of probability 
be sfcribcd ; 'nor to urge the Argu- 
mcnts, that fame Modorn contenders 
for the hpreme coldncfs of the Air 
arc wont to imploy ; not (I ray) to in- 
hit on fuch things, I ihall contciif 
my felf to makc d e  of chis obvious 
paivdpwov of Cold, that in  river^, 
Ponds, and other rcceptacles of wa- 
ter, the congelation begiris at TOP 
where the liquor is cxpos'd to the irn. 
mediate contab of thc Air, whicb 
iufficiently argues, that die Air is 
colder tlicn the Water, fince it i s  
able not only fenfibly to refrigerate if, 
but to dcprivc it of its fluidity, and 
congeal it into Ice, whereas if t h  
water it  !elf wcre tlic primurn frigj. 

dUM, 

water at all, to which their coldnc P s 
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dwn, either it ought to be, at Ieafi as 
to the rnfijor part of ir, always con- 
geal'd, or we may jufily dcmanda 
reaion, why, when it docs frecz, the 
glaciation fiould not begin io the 
Iniddlc, or at the bottom, asfooii as 
at the Top, if not fooncr. And our 
Arguments againit thc precedency of 
the water in' point of coldacfs, msy 
be ' firengthen'd by chis, That froits 
are woiic tobe bar&&, when the Air 
i s  very clear, and frccit from Aquc- 
OUS vapors, whereas in ramy wea- 
ther, whercin fuch vapors molt 3. 
bound, the cold is want to be far 
more rcmils : To which we may add, 
what we lately delivcr'd from the ob- 
fervation of Navigators, ttiar CVCI'I in 
the frigid Zone the main sea, wtiere 
Yet the water is in thc grcatcfi mals, 
and fo moil likely, as wcll as advan- 
tagd to diklofc its nature, never 
freezes, though the Straits, and Bays, 
and Gulphs be frozen over, which 
argues, chat thc greatelk degrees of 
Cold are rather to be aggn'd to the 
Air, or to thc Earth, then to the 
water, which by the pra&ifi! foro 
mefly mention'd of the Mafiers of 

F f  2. thc 
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the French Salt Marikics appears to 
be (whcii it is  of a conlidcrable 
depth ) fitter to prefcrvc BoJics from 
congelation, then to congcal them, 
which infiance I the rathcr repeat, 
becaufc it kerns to argue, that the 
watcr is not io much as diipoid to 
receive any w r y  inrcnfc ,dcgrce of 
cold at a rcmotc difiaimce from the 
Air : for though Navigators tell US of 
cxcccdiiig thick picccs of Icc, ycr, as 
we have already cliewhcrc noted, we 
arc not bound to believe, that the 
congealing cold has picrccd any thing 
near' io much as that thickticl~ 
amounts to from thc fbpcrficics of the 
Sea ditekdy dowqwards 5 for though 
it werc no great matter if it did, in 
comparil'on of that depth of the Sea, 
which, though the watcr be riaturala 
ly cold, tho iharpcit Air is uriablc to 
congeal, yet wc have elfewhcre pro- 
ved, that thole thick niaffes of Ice, 
are not fold and intire icces, bur 
xatlicr licaps of many iakcs, and 
other fragments of kc, which xun- 
ningupon onc another, or fliding un- 
der one aiiothcr, are by the con ciaL 
tion of the intercepted water [ a d  

peg: 
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perchance half thaw'd Glow) as it 
were, ccmcnted togcrher into mif- 
ihapen and unwcildy m a i h  ; w,hich 
conjeAure agrees v u y  well with'that 
oblervation of the Ingetiious Caprain 
jbrnes, which Iic dclii~crs ia thcie 
words. 

I t  Iildorn rairrs after thr middle of 
Scpternbcr, hit fiiows, arid that fiiow 
W i d  wot mdt on rbe /urcdS, Y/OY fdKdS : At 
low mater, ~ } i e r i  i r f i ; o i l  s ( iihich it doth 
rtery oftefii t he[dmh-  w e  all coLjend over 
W i  ii, ir ich the bali'tidr carvies oflicir 
ow~y ( tirice iur t i t  eriiy jour hours ) itito 
tbe qreat Bay, wbich & the common Ren- 
dez;ous of it. Every low water, m e  the 
[atzds l+ clecrtr togatber mow 10 tbr in- 
weal; o f i r ,  7 1 ~ ~  cloth i t  dfi)ly~qa~/.w iia 
this manner, ttll the lcrtter endof 'QAob. 
and hy that time bath it d r o i g k ~  L I M  Sea 
t o  that coldficlj, that ds it fi jotvs, thrljlom 
T ~ I ?  b e  upon the water in $ake$, withorvr 
cbafiging i t s  colour, hut wibh the mad L 
wrought to'fether, and G$s t be wintergms 
farward, i t  begim to f rrez  on t be fur fak 
of it, two o t  three itiches, or more in onr 
nigbt, which E c i q  carried with the hay 
tide, meets w,ithfotTle o&ck ( it Soon 
dotb 1 and tbcn it cruT/lyles, nnd fo runs 

E f ' 3  s!port 
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uporb it re$, that ia few hours it will be 
ftue or fix foot thick ; the halftide(fi1l 
jlowing, carries it $0 fi.. away, tbat b~ 
December it isgrown t o  an iilfinite rnul: 
tiyficdtiara o[Ice, ‘I hus far this Navia 
sator, to which I h a l l  add another 
paifage out of one of his Countrep- 
mcn ( Mr. Hud’oon ) ( famous for the 
Northcrri Difcovcries, that bare his 
nairie ) by which, added to what has 
beeii cXkd1crc Jclivcr’d to the fame 
purpofc, we may be invited to be6 
licve, that thc vafi Hills and Iflalids 
of Ice, that arc to bc wet with abouc 
the Straits of Weigats and clfcwhcre, 
are not gcncratcd of the Sea it Pelf. 
Its no marvel ( jays he ) that theirr i s l o  
much ~ c e  in  the Sea towards tbe P O I ,  fa 
man9 Sounds nnd Kivers l e i q  in  the 
Lands efNova Zembla, avldNcwla1id 
toingender it, befidts the coa/js of pc- 
chora, R u h ,  aid Greenland, with 
Lappia, CM byproof I jindby my trace1 
ia dad/;’ parts. 

2 5. But for all this, I thitik not fit, 
as docs the Ingenious GaJendus, and 
fomc others, to make the watcr in9 
$iEercnt, as to heat and cold. Em, 
as & I  1 formerly notcd concer~$ig the 

Eartb j 



Earth io 1 muit, tiow rcprcleiit 
touching the water, that, fating afide 
the licar of the Sun, which is but ad- 
Vtmtitious, where it  does opcrater and 
which Jcaves many valk portions of 
that Elcmcnr, which it dres not con- 
fiantly rL.ach, thc iniwfiblc parts of 
water are much Icfs agitated, then 
thcfc ot our Scqdorics tcmpcratcly 
difpos”d, arid confcqucntly may in re- 
gard of us be judg’d cold. For 
tbough water being a Liquor, I rea- 
dily allow it a various Motion of its 
cornporicnr Corpufclcs, ( that being 
requifite to makca Body Auid, 1 yet 
fuch an agitation, which is hfficient 
for fluidity, may be, and ofteii is, far 
more rcmiis, thcn that of rhe fyirits, 
Blood, and othcr liquors of So hot B 
Sanguineous animalas Man, as we 
fee, that Urine, though after it has 
been long omittcd,it contiriucrs 8 fluicf 
Body, yct its parts are far lcfs agitad 
ted, then they were, when it came 
hot, and reeking out of the Bladder. 

I 6. And upon this occafion, I h a l l  
add, whatsby inquiry I haw learned, 
that ( except the parts fornewhat near 
the fuprficies of the water, which 

F f  4 the 
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theheat afthe Sun, or the warmth 

, of ttx neighbouring lowcr Rcgion of 
the Air may give lorne warmth to) 
the whole Body of the Sea is very 
cold 3 for being very well acquainted 
with om, that for Lotnc tinic gota 
livelil~ood, by going ~ O W J I  iuto the 
Bottom ot the Sea, to tctch up what 
could be recovered out of firipwrackr 
vcflcls, 1 purpokly inquircd ofr him, 
what cold l ~ c  felt under water, and 
hc more then once told me, that 
though near the Top ofthc watcr the 
cold were very moderap, yet when 
he wgs neccllltated to dd&d a great 
depth, Iic found it Po great, tliat he 
could not very lorig fupport it ; and\ 
particularly he told me, that having 
oocaiion to dclceird about twclvc or 
fourteen fathom deep (which is n p  
thing in comparilon of the depth of 
many Seas ) to faiten ropes to thc 0 r- 
dinancc of a great hip, thqt was 
fome years fince ea8 away, tiear the 
coafiofone of the Northern Coun- 
qries, though the En ine that was let 

With Air, that he was not incommo- 
i! point of Refpiration, and 

tlion gb, 

down with him fupp e icd him fo well 
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though he felt no other inconvcaicn.. 
cies, that might diflwade his tarry- 
ing longer, yet the cold was fo great, 
and troublelomc, that hc was not 
able to endure it above two or three 
hours, but was conllrain’d to fer 
mount to a milder, as well as a high- 
crRegion. I wiih’d fevcral rimes 
hc had had with him a h l ’ d  Wea- 
tlicr-glafs ( for ordimy Thermorne- 
tcrs would on that occafion have been, 
unfcrviceable ) to prevent fomc httlc 
doubt, that might bc made, whe- 
ther the ititerife Cold hc fclt might 
not bc only arid chiefly in rcference to 
his Body, which mighr be fo alter’d, 
arid dilpns’d by this iicw Briny Ambi- 
cnt, as to make Iuch a. dilturbancc in 
the courk gr tc’litiire of his Blood, as 

cold at the bcgiuiiiiig o the 
though the tcmpcraturc of the Am& 
cnt ‘Body ~oiititiue the fame, But 
this is not the only pcrfon, that foulld 
the Sea Exceeding cold, for I re- 
member BegrcinW relates from t , ? ) ~  ?$!:::;- 
mouth of a Maarfeilliafi Knight, that ,!lo U P ~  

was ovcricer of the CoraLfihing ill ~.tlj,~‘t 
the Mirigdom of -_ .  7hn& that liavitig 

upon 

that which makes Aguifll r r b d ;  
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upon that coaft let down a young 
man, to feel, whether Coral were 
hard or foft, as it grew in the water, 
when this man was come about eight 
fathom, near the Bottom of thc Sea, 
he felt it cxcccding cold. To which 
wc'fiall add tlze celtirnony of 3 fober 

Jojcrhm Traveller, JoJephars AcoJin, who tells 
2*cd,,lI. us, Crhdt it is a thing remarkable, that 

i n  tbe depth $the OceaM, the water c m -  
not Be &a& bot by the vL'ioknce o f t b e  Sun, 
as in Rivers : Finally ( he i'ubjoytis ) 
euhz as Salt- Petre ( though ii be oftbe aa- 
t w e  01 Sd t  ) kath the property to cool wa- 
ter, euen fo we jee by experimce, that in 
lome y m s  and havens, the falt w7ptcr doth 
uefrclh, the which we have ohfirucd in 
that of Callaa, where thcy put the mater. 
or wine which t h y  drink, lrllto the sea i~ 
klaggons t o  be vefrefied, Whereby we 
way uifdwdtedh jkd,  t h t  t h  Ocean bath 
this yroyertg to  t e m p  and moderate the 
excfs:ue heat, For this caufe we feel 
greater heat at Land then at Sca, c&- 
ttrb p a r i h ,  and commonly Coum 
trics lying near the Sea, arecooler 
then thofe that are farther d. By all 
there tefiimonics, it kerns to appear, 
{hat both in very cold Regions, and 

y q  
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very hot, the deep parts of the Sea 
kern to be wry Cold, the Sun beams 
being not able to penetrate the Sea to 
any grcat dcpth; for 1 rmernber, 
that having enquired of the Diver I 
lately n~cnti~ned, wi-ictlier he could 
difcern the light of the Sun at ally 
great difiaricc from the lurface of the 
water, he aniwcrcd me, that he 
could riot, but as he went down dcep- 
er and decper, fo hc fourid it darker, 
and darker, and that to a degree, 
that would fcarce liavc been cxpe&cd 
in fo Diaphanous a Body as warm is. 
$7. But this fubrnaririe cold ( if I 

may Co call i t )  though it be great 
and confidcrablc, is not fb intenfc, as 
to iiititle water to be the yrimumfrigil 
dum, fiticc as cold as our Divers found 
it at thc bottom of the Sea, they did 
not find it cold enough to frecz the 
water there, as the Air often does ac 
the Top, 

18. The next Qyinion we are t o  
confider, is that of the stoicks of old, 
and adopted by the gcnerality of Mo- 
dern Philofophers, that are not Pcri- 
pateticks, who aflert the Air tobe 
!he p i m t m  frigidurn .. : bt being rue 

lofl'f 



bwg more particularly to treat of the 
Temperature of the Air, we will re- 
‘ferve till then to examine, whether it 
be cold of its own nature or nor ; but 
in the mean time, we hal l  here take 
leave to qucition, whether it ought 
co be efiecm’d the yrimam fi.~&2urn. 
For not to mention, that Argotle, 
and the Schools, with many other 
learned men, think the Air fo far 
from being t tx  coldcIt of the Ele- 
ments, that they reckon it among the 
hot ones, becauie I confefs thcir opi- 
nion is not mille, not to rcprefcnt the 
heatofthe Air in the Torrid ZOiicJ 
nor that by the p c r a l i t y  of Philolo- 
phers, the upp& Region of thc Air, 
which is bclicved to make incornpa- 
rably rhe grcatcfi pars ofit, is always 
hot, and the lower Region is lo coo, 
in cornparifon of thc middlc, though 
thccoldncfs cven of this is not per- 
haps uiiqucfiionable, 1101 to urge any 
ofthek things, I fay, I hal l  in this 
place mention orily two obfervati- 
ons, 

19. T h e  one is that, which I latee 
ly recited, couching the great cold- 
u@fs of the water in the deeper parrs 

Of 



ofdie Sea, for ’tis not cafie to h o w 9  
how this great cold proceeds from 
that of thc Air, whore operation 
iecms not ( as may be judg’d by that 
littlc way that froits 7icrcc into the 
moifitartli to r c a h  very far b e g  

neath t l x  furface of the water, ( infol 
much that Captairi fames, who had 
very good opportunity to try, allows 
not, in cafe the XLC be not made by 
accumulation, that thc Et oit pierces 
above two yards perpendicularly 
downwards from thc furfacc of the 
water, cvcn in the coldcfi habitable 
Rcgioiis.) Atid this will fecm the 
more rational, if wc confider, that 
in catc the coldncls of tlic Sea pro0 
ceedcd confiantly from the Air, as 
fuch, the cold would bc greater near 
the furfacc, whcro ’tis contiguous to 
the Air, then in the parts remoter 
from ir, and yet the contrary may 
ap ear by the pairages lately rect 

2 0. But if it be objeoted, that this 
at bcftcan prove no more, then that 
the Air is nor the prirnum frigiduuj, 
notwithitanding which, it may be 
t h e f i m m ~ ~  ~ ~ @ ‘ u v J ,  For aniwer, 

I 
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1 mufi procecd to my fecond Argu- 
ncnt, which will perhaps cvincc, 
rhar ir is not that iieithcr, for by the 
fame way of arguing, by which thofc 
I am now dealing with cndeavour to 
prove thc Air to be the coldcfi Body 
inthe World, I h a l l  endeavour to 
prove, that it is not fo: For rheir 
grand, and ( as far as I remember) 
their only confiderable Argument is 
drawn from Experience which 
ihows, that water begins to frcczat 
the Top, where 'tis expofed tothe 
Air ; but to this vulgar Experiment I 
oppofe that of mine, which I have 
ofien mentioned aIready to othet 
purpofes, that by an application of 
falt and fitow, 1 can make water, that 
would elk freez at the Top, begin to 
free2 nt the Botthn, oc at any fide 1 

.pleafe, and rhar much iooncr tl~etl 
the commoii Air, oven in a harp  
frofty night, would be able to conc 
geal it ; and whcii in cxcccdiiig cold 
weather the Ambient Nohurnal Air 
had reduc'd a parcel of' Air purpofcly 
included in a conveiiicnt glats, to as 
great 3 degree of condenfation as it 
could : I h a w  more the11 once by the 

Extcrnal 
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Ex tcrnal application of other things; 
been able to condcnlc it much farthcr, 
which argues, that 'tis not the Air as 
fuch, bur forne adventitious frigori- 
fick Corpuklcs ( takiog that term as 
1 do in this Trcatik in a large fciifc) 
that may ioriictimes bo mingled with 
it, wllicki producc the notablefi de- 
gtccs of cold, or ,upon whofc Acg 
count the Air produces them, And 
ifclick bc. duly applied, water will 
be congealed, whecher Air comes to 
touch the furfacc of it or no; nay, 
though Bodies, which the Air can ne- 
ver penetrate iior congeal arly oftheir 
parts, be interpos'd, as inay appear 
by the Expcrirnctlts formerly mcnti- 
odd of freezing water iricluded in 
ghfs bubbles, and fi!pended in oyl of 
Turpentine, a id  other uncongralcd 
Liquors ; and it i s  worch taking no- 
tice of, by them that conclude the 
Airs being the primurn frigidurn, from 
the waters beginning to frecz at the 
Top, where 'tis contiguous to the 
Air, that it is there alfo where the 
Ice begiiis to thaw. 

2 1. Bcficies the three Opinions we 
have hitherto examin'd, there is a 

fourth, 
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fourth, that jufily dcfervcs to bc fed 
rioufly confider’d j for the learned 
and ingciiious GdJendus is fuppos’d, 
though I doubt how truly, to be the 
Author of it, and though according 
to his Cufiom, he fpeaks warily, and 
not fo confidcntly ofr it, yet in his lafi 
writings he much countenanccs it  ; 
yet iome eminently learried men, as 
wellof our own, as of other Wati- 
ons, haw rciolurcly enough embrag 
ced it. According thcn to there, thc 
congelation of Liquors, and the cold 
we meet with iji chc Air, Water, 
and other Bodies, procceds from the 
admixture of Nitrous exhalations, or 
Corpurdes introduc’d itito them : 
And as I have a grcat rcfpc& for did 
vers of there mens pcrfons, fo I like 
very well in their opinion, that they 
do not afcribe thc luprcme degree of 
frigefaAivc Virtue to the Air it felf, 
but to fomc adventitious thing, that 
is mingled with it ; but whereas they 
pirchupon Nitre, as thc grand Uni- 
verfal eficient of cold, I confefs 1 
cannot yet fully acquicfce in that “e- 
ncnt. For though I am not averk 
from allowing Salt-Pctrc to be one 

of 
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of: tbofeBodies, that are ctiducd with 
a4cfrigcraoing powcr, and to be co- 
piouily cl~ough difpcrs’d tlirough fc- 
vera1 portions of theEarth, yrc for 
ought I know, there may be not only 
divers other caufcs of cold, but di- 
vers other Bodies qualified to be Bf- 
ficicnts of coid, as well ‘as Salt4 
petre. 

2a, And firft, if cold bc nor a po- 
lttive quality, but the abknce of hear, 
thc removing of calorifick Agents 
will in maiiy cafes fuffice to produce 
cold without the incroduLiion of any 
Nitrous particles into the Body to be 
rdrigcratcd. But bccaufe ’cis dijpu- 
table, whcthcr cold be a pofitive 
cjualityornq we wiII urge this Rrr 
&neix 110 furthcr, till the Contros 
@rGe bc decided, and till then, as ir 
Vi11 remain not improbablc, we p e e  
POfe it as no other, but proceed to 
thc next. 

2 3, I n  the fecond place, I k c  riot 
4s yetany proof, that the great cold, 
b e  have iormerly mention’d to be 
Q c t  wirh inthe depths of that vafi 
Body the Sea, elpecially whm i t  is 
&cater elfewhere, then liearcr the 

Gg Top, 
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Top, whcrc the Air may Lctter com- 
municate its coldrieis to ic, muit be 
the &&i of Nitrous Atoms, which 
iiiuft certainly iivarm in prodigious 
niultitudes to be able to refrigerate 
every drop and. h f i b l e  particlc of 10 
fiupendioufly vaft a Body as the Ocer 
ail, BBefidcs that I rcmcmbcr norto 
have found or known it obfcrv'd, that 
Nitre, cl,ecially in  vafi quantities 
reaches ncar io deep in the h t h ,  as 
thole parrs ofthe Sea, that are found 
exceediiig cold. And as the lialitui 
ous parr of Nitrc is more dispos'd to 
fly up into the Air, then dive clown 
into die $ea, to we find no great do- 
cUmerirs of its having its gr0iIi.r and 
CcnfibIc parrs abounding in the ScS+ 
water, Gncc the cvaporatioiis of that 
leaves imt bohird it Sa l tprc ,  bug 
commm Salt. But there, thou h 

that moit wcigh with me. . For ( i n  the next place) I aP 

find allcdgcd tO prove,. that 'tisby 
Nitre, that the Air and thq itcighb@ 
ring partsof the Earth, and Waf@ 
( ROC to rcpkat the objeaipns I lad)! 

bonofl: 

110 lighc confiderations, arc not tho P CY 

not '4. arisfied with the Experiences 1 



& 4 V l  
borrowtd from the Sea) rcccivk th& 
highcit degrees of Cold. For when 
Gaftwdudand othcrs tell us, that 'tis 
Nitre rcldv'd into cxhalations, that 
make the gelid Witid, which refri- 
gerates a11 things it touches, and pe* 
nctratirig into thc water, congeals ir, 
this, I fay, to nic will kern prccari- 
OUS, urjtIll cjfi~ndti(c (or fome other 
for him 1 tell us, what Expcrimcnts 
tiicy cre ( w&h IIC lccms ii1 one place 
to ilitirn& j tdldc rtiis new DokIrine 
dcpends 011 5 for, I, conlefi, that for 
my p r t , ,  I who have perhaps had 
more opportunity to rcfolvc Nitre, 
have feet1 110 gtcat feats, that the 
itearns of it have done, inore thcn 
lthofe of other ialinc Bodies io the 
produ&ion of colcl j and tile fpirit of 
Nitre, which is a li uor confifiing 
ofthe volatilk parts o 1 that  reiolved 
falt, not only does not (that I have 
obferved) appear to the touch to have 
confiderably, if at all, a greater a8u- 
nlcold, thcn that of divers other LiQ 
quors, but fecmsto bavc a potential 
lieat, Eor w\lcrhcr or no the Exhaa 
lations of Nitre be able to collgeal 

G g  3 
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ibv’d, that the fpirit of Nitre or 
Jqaa fortis will Jiffolvc Ice into wa- 
tcr, very near, if not altogether as 
iboti as the fpirit of, Winc it klF, 
which infiarnable Liquor is generally 
ackriowlcdg’d to be ia a hi h degree 

rncaii fuch CEeams of Salt-petrc as 
thcle which 1 have beer1 fpeaking of, 
ir had not bccn amifs to have figriified 
what o r h  kind of Corpuiclcs of re- 
iolvcd Nitre he meant, without Ica- 
ving his Reader IO divitic it  j and if 
we may judgc of‘ other Experiments, 

potentidj hot. If GaJeti Ilg rrs did not 

whicti’we lately 
took noticc, that 
G a n e n h  kerns 
to .intimate, by 
that which he 
f$s down a little 
aftcr, cornpar’d 
with that hc had 
mentiodd a lit- 
tle before : I am 
not likely much 

to be conviiic’d by them, but frail x& 
ther be tempted to hfpcCt,tbat learn- 
ed man might bc impos’d upon, b)r 
Others to writc that, as matter of la& 

which 
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which hk never had tried, arid yet 
own not the having it only by repArt. 
For whcreas hc iccins to iay, that 
diff olwd Nitre minglitig it [elf with 
Water, ficczcs it, and ttiac i i ~  Sutn- 
mer, yet I mu& frccly pIofcfs, that 
although l'ome othcr Lcarricd Mo- 
derns roach the iamc thing(: but with- 
ouc auy iiiaiis avoucliirig it, that I 
knovq, up011 his own ecprxiencc ) 1, 
Who am 110 firatiger to Nitrous Expc- 
riments, have llevcr bccii able to pro- 
duce, or io fortunate, as to 4ce any 
hch effe&, and 'tis iomewhat firange 
to me, that C@D$S, who makc 
fwh frequent Colutioris of Nitre, arid 
Q f t C R k i C S  with Icfs water, then is 
h6cicnt to diflolve it all, fo that by 
Wilcquenm lrhc proportion 05 the 
Nitre to the Water, mu{% liavc run 
through alnoRd1 the p ~ f i b l ~  mea- 
furcs of p q m e i o n ;  fllauld n e w  fo 
mu&, as by chance ( as 1 ea11 hear ) 
have &krv'd airy fichmatter : and 
that \ahichmakes me thus inter ret 
Sq@idw his meaning, (thovq f 1 in 
tone offhe two afiages,' whe& he i xpenment, -* 'lie men- 
t b n s a h  fiw, or ice to be a d h d  m 
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the Nitre ) is, that i n  the firlt oi  thole 
two paffages, he aicribcs thc conge 
lation to Nitrealonc, without iycak- 
ing of cithcr icc or h o w  ; aid  in the 
other place, not only his words kern 

to import, that 
Ib. pag. 460. &OtllOdO f~o&t corpril 
c u / n  Nitvi i n  aqunm injrrfi Illam jwd- notwi[~ l i~al1di l~~  
tcr mndrtm ddeafrvigidm reddcve itno, the additiori ot 

thc otllcr iiigrc- (I' pcv s$:Jfntfm clintn c m : g r l ~ r c ,  durn 
ft irvl t ln nrvr glnccilie dctvira commi. 
j t i l r n  /,ym circutnponitur, i j{ngte dicncs, the Cor5 
prdrcr  mpfl L 4 c . m  penerrdnt 11 puicles of the 
6quiitii content:Jfntn. Nitre expiring 

out of the mixture, and pcnctrating 
intothe water, arc they that make ir  
frecz, but the Exigencc of his diL 
courk ktns  to rcquire fucb an inter- 
pretatioii ; for to iay it is the Cor- 
yul'clcs Q€ the Nitre, that were har- 
bour'din t[ie ice or how, that frecz 
!he water they invade, is 110 better 
d m  to beg the Qucitiori, For be- 
Gdcs that, he ought to prove, that 
there arc multitudes of thc Cor. 
pufcles of Nitre, lodg'd in fiiow and 
ice : Bcfidcs this, I lay, fiace tlicfc 
two Bodies arc faid to be water bee 
fore they were congealed, to grant 
?hat his Explication fupp0fk.s about 

. ~ C C  and how, i s  to gt8nt in effdb 
thao 
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that Nitro alone ( without ice or 
inow ) can turn water into ice, which 
is thc thiiiq that Expcriericc warran- 
ted US latily to deny ; arid if this LU 
all, that is illcant by ;he Experiment, 
thc mixing of Nitre with tlic icc, or 
the Inow, will iiguific very lictle, to 
evince what fiiouid bc proved. For, 
ifinfiead of Nicrc you take Sca-ialt, 
or the ipirit of Salt, nay, the intla- 
mabk part of Witic, the Experi- 
ment will iuccecd ; and yet 1 think 
Gal]CYldus would not: have thc Cor- 
pulcles oftlick Bodics to Le frigori- 
fick, like thok of Nitre, which yec 
they may be prov'd to be by the fame 
Argument, which is imploycd to 
how, that the Corpufclcs of the Ni- 
tre, which is added as a difiin&in- 
gredient to the icc, or to the fiiow, 
arc the Eficients of the Corigclati- 
011. 

2 x .  Having thus examin'd GaPnm 
dM his E x p e r h e m ,  we will now, as 
our next and lafi Argument touching 
this fubjeCt, hbjoyn our own, as far 
as we can find any of them among 
ournotes, fomeot which follow in 
~ h c k  words. 

Gg 4 2 6, [As 
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26, r As cold as they thiak Sdt- 

petrc tobe, who teach its Ipirituous 
parts to be the Grand and Catholick 
efficicnts oEcold, .yet we found, that 
it would diKolve icc readily enough, 
as well as Sea-falt, &t. are wont ro 
dos as wccolletted from this, That 
roch’d Petre rniriglcd with icc,would 
freez the vapors wandring in the Air, 
to the outfidc of the fiiigle Vial, 
wherein we made the Expcrimcnr, 
which thc icc alone would not havc 
doiic,; and having plfced iomc groh 
fie bcatcn Nitre ( ofthe fame parccl ) 
it] little h a p s  here and there upoli 
plates OP ice, wc rnaiiifcitly found 
thcm io fink into tlic ice, which ar- 
gued their diffolviiig it j and having 
put fome of ir upon a .thick and 
imooth piece of icc, wc found, tliar 
i t  had ktc’d a l d c  quite throu~ll it, 
w * i d  thc furrounding part ot ti16 
ice rcmaih’d of a good thickncis. ] 
27. [ We took a large fingle Vi. 

al, &lmo& full of water, and putit 
hito as rnuoh roch’d. Petrc3 as by 
keeping it a good whiIc by the firer 
Me, ~ t c  muld diii‘olve in ir, *of 
yhichpne mark was, that there re- 

main’d 
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rnsh'd a precty d6hil.d Salt h i r e  ad 
the 33ottom.d the liquor, this bthig 
expos'd to the Air, during an cx- 
trcmely harp iii hr, and a good parr 
of the day, the 5; olution was frozen 
fo hard to the very Top of the liqt'or, 
that having broken the glsfs, wc 
could lwrdly break the ' ihcludcd 
tnafs. Bur: at the Bottodl' thtrc ap- 
pear'd iome liquor, w_itk Ctyitals t#' 
Nitre W C I ~  figur'd, that fecrn*d td 
have (hotin it, and argued the Wa- 
ter to be tuficicntly impregnatcd 
with the Saic. 3 

88. [ Asforkbc'fpirituous partsof 
Nit.re3 fo far ford1 1 s  their tctnpcr, 
as ro lieat or cold, cab‘ bc judg'd by 
difiilhtion, and by lVcsthet:gle@$; 
they are not dftwak'j mow cold rhen 
hmo other Liquors, and appear t b  
the& to be yotenriah'' imt, rben cold, 
ut lelrfi they Jeeh indirpbs'd tb Mfti 
water into ice, fincc we have tti'd5 
that the fpitic of Nitre will rcadily 
enough turn icc into water. 3 

119, Thcfe three forcgbing notes 
fb6W, that Salt-pctrc is no fuch won9 
dcrfully cold Body, but that thcge 
are others colder, as being able ro 
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freez water, which Nitre could not 
congeal. Nay, they manifclt, that 
Nitre, whichis raid to be thecffici- 
ent of icc, docs thaw and diffolve ir, 
and fo fecms at leafi itl refererice to 
It, to be rather hot then cold. 

30. I hal l  IIOW add one note 
morc, to h o w  it does riot always 
makc watcr fo inuch as equally cold 
with the corninoii Air; the Experil 
m a t 1  find thus recorded. 

3 I.  [ We cooka feal’d Weather- 
glars, and by a little pulley faitncd to 
a frame, iulpended it if) a folution of 
roch’d-Petre, as firong as we could 
make it, without hear, as appear’d 
by a pretty Quantity of Nitre, that 
had coiitinued lome days uridiirolvcd 
in the vcff Cl, which was a Beer-glafs, 
witha flat Bottom. After the Ball 
of the Weathcr-glals had been fuf- 
pe~idcd iti phis liquor, to try, whea 
thcr the Ambient Air were not at  
this time colder then the Liquor, ( it 
being a cloudy and windy day, and 
betwixt the hours of I I ,  and 12. ) 
though both the Wcather-glafs and 
it, had itood ibrnc days in the fame 
glace, I lifted up thc glals out of 

rbe 
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the watcr by tlic firing it hung by, 
that I might not touc\i it with iny 
warm hands, and found the Liquor 
in the glafs to deicend by degrees, 
gbout two divifioiis (which wcre 
eights of an inch ) and dice by the 
itriiig lifting up the Wcather-glais, 
and putting again the folution oi Ni- 
tre under it, the iucludcd Liquor 
was impcll’d up again two divifions, 
and foriictimcs two divitions atid a 
half, for to iatisfie my iclfchc more 
fully, I repcared the Expc.rimcnt fe- 
vcral times, and obferv’d, that the 
iticIuded liquor ufually afccndcd the 
firlt diviGon, Co fait, that the eye 
could perccivc its progrcl‘s, and that 
the afccnt u p i i  thc inimeriion iii the 
diffolv’d Nitre was difccrnably quick- 
cr, then the dctocnt upon the rcmo- 
Val of thc Wcathcr-glah iiltb tlic 
open Air, thou h the ipacc both of 

either two divifions, or two divifions 
and a half. 3 

32. If it be here demanded, what 
then I think of the frigifaEtive Virtue 

. of Nitre, I muit adwcr, that 1 Iiave 
wt yct fully fatisfi’d my klfconcern- 

ing 
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ing it, but thus much 1 am me wilg 
ling to deny9 'That among divers 
other Bodies, tbat upoa kveral oc- 
d o n s  cxl-iale horn the Terreitrial 
Globe, thole Corpulcles z,hhat arc of 
a Nitrous Nature, may be for the 
moil part well qualified to +cfrige- 
rate the Air, and I am not indilpos'd 
to think, that therc may bo Itore of 
littlc Mine Bodies of ki;l:to Nitre, 
that (elpecially at certain times ) 
rove in great multitudes to +and fro, 
in fome parts of the Arrnofphcre j 
but that t h s  aerial ialt, which iome 
moderns call volatilc Nitre, h m l d  
bc true and perf& Salt-perre is more 
then J am lure of, and that chis Salt 
done fhould be the J"nemurisf~i@dm, 
is more then as yet I amcawinc d of ; 
tfpecially, fimce, for ought I know, 
therc may be in the bowels ot the 
Earth, (whcnce I have f i n  many 
concretes digg'd out, whore very 
names and ourfides arc for the msEt 
part unknown, eveii to, CbymiRs 
+thernfelves ) divers other Biodies be# 
'fides Salt-petre, whore heam ms)r 
have a power of rdrigemtkg the 
Air, aszgreat in proportion -to their 
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Quantityx* as thok bf Saltaptre t, 
and Gncc common falt in artificial 
glaciations, is found to cooperate as 
pow:rfulIy, as Salt-petre it idf, and 
h c c  it is undeniably a Body, of 
which rlicrc is a vaft quantity 111 the 
TcrrcIZrial Globe, and which by 
r c a h  of the Sea, where it abounds, 
is exccedingly diffus’d, I tee 110 great 
reafon, why we nay not afwel 
citeem that kind of Salt amongthe 
Catholick efticients of Cold, aiid the 
rather, bocaufe that the  malle eft 
Corpuklcs, out: eye dilccrns of Sea* 
bit, arc wont to bc, (though not 
exa&ly of a Cubical figure, which 
is that figurc, P b i h y o m s  informs 
us, the great Dtnrocritm of old ( jufily 
adrnir’d by Gufinduus ) afiign*d to the 
Atoms of cold, whereas, according 
to GageBdus hirnfelf, the Corpddes 
QfNizre, at lea& a8 far as fenk has 
inform’d us, arc nor the mofi convc- 
nicntIy kap’d to produce cold, fxnce 
he labours to  OW, that the figurc of 
frigorifick Atoms is to beTetrahc- 
drical or Pyramidal, whereas &e 
Cryfials, os Grains, great or final], 
b o  which good Salt-petsc fimts, 

are 



are wont to be Priiinatical having 
their bafc Scxangular ; but to return 
to what I was faying, concerning the 
cbngealitig of water, with ice, I chidl 
iubjoyn, that the famc Experiment 
countenances my conjctlturing, that 
oftentimes it may not be emanations 
of one Salt, or otlicr Body, but a 
peculiar and lucky conjun&ion of 
thoic of two o r  more iorts of them, 
that produccs the intcnfe degree of 
cold, as we Cee, that ice and h o w  
themtclves have their coldlieis ad- 
vanc'd (as to its cffccts ) by the mix- 
turccithcr of Sea-falc or Nitre, o r  
fpirir oE Wine, or any other appro- 
priated additaments. Nay, I may 
elrewhere have occaGon to ficw, 
that a&ual Cold, may be manifefily 
promoted, if not gcncrated, by the 
addition ofa Body that is riot a&tual* 
1y Cold. But toall this I muit add, 
that I doubt whcthcr any of rliofe fa- 
lirie or Tcrrefirial expirations, either 
fingle or conjoyned, bc the adequatc 
caufes of cold, fincc, for ought I 
know, thcrc may be othcr ways of 
producing it, befidcs the introduai- 
on of frigorifick, whether Atoms Or 
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Corpukles, of which wc mayhave 
occafion to take fomc notice hereaf- 
ter, I n  the mean time, having dif- 
cours'd thus Iong againit the admir- 
ting a p i m u g  Jiigidm, 1 think it not 
ami& to take noticc once more, that 
my defign in playing the Sccptick on 
this iubjcA, is not lo much to reje& 
othcr mens probable opinions, #of a 
primurn fi-igidwn, as abColutciy fare, 
as 'cis to give an account, why I look 
upon them, as bluubtjid. 

Title 
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Title XVIII. 
Ex)eriments and Obfervatiom 

touching the ColdnfJ and 
Temperature of the Air. 

Have flicwn in the former ScAir 
on,that the Air is not the8rimum 

Frzgidcrm, but yct I cannot readily 
yield my a h i t  to thc Opinion of the 
learned' Guflendw, and tome others, 
( whohave written before, and fince 
him ) that the Air is of it  fclf indiffe- 
rent, that is, neither cold, nor hot, 
but as i t  happcns to be made, either 
tbc Qnc or the other by external A- 
gents. For if we take Cold in the 
obvious and rrceivcd Acccption 
of the word, that is, for a Quality 
relative to the fcnfes ofa Man, whole 
Organs arc in a g d o r  middle rem- 
per, in reference to Cold and Heats 
1 am hitherto iiiclinable to think, 

that 
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ahat wc may rather attributc Cold- 
ntrs to the Air, then either Hcat, or 
3 p f e Q  Ncmrality 3 5  to k h t  and 
Cold. For r o  makc a R ~ d y  cr~ld  as 
to ~L\I]IC, it I'cums t o  bc tuf"ricic.nt, tlxt 
its miiwtc Gorpuklcs do leis ahicatc 
ttic {mall parts OC our Orgws of 
hxling, then they arc woiit to be 
agitated by thc Blood, and othcr 
fluid parts of the Body j and coiifc- 
qucntly, if (upporing tl-ic Air devoid 
of ttiofe calorifick and frigorifick 
Atoms, to wilich the lcariicd Mm,I 
was naming, afcribe its heat and cold, 
it would confiitutc a fluid, wliich 
either by rcaiori of t k  minuteilefi of 
its parts, or rhcir want of a fuffici- 
cntly voklmcitt motion, C V O U I ~  Ids 
affe& d J e  hilory of Fecliog, tlicn 
the intenla1 liquors, arid ipirits of 
the body are wont to do, arid fo it 
Would appear a&yally cold. Nor 
is it ncceffary, that all liquors, much 
lets all fluids, fllould be as much agi- 
tated as the blood and viral humors 
of a 'humane body, as we ice ( to  
omit what in the lait: ScEtiori is ineIlp 
tion'd about newly emittcd Uriiic, 
and to skip other obvious i~~ftnnces 
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111 thufc Fiillcs a i d  o t l w  Animalg 
wI!oii H O O ~  and aiialoguus juiccs 
arc always, and that j j i  clic itat?, 
which pffk ior. their n:mrat ikxc, 
a6tually Cold YO our ’I’ouch, A d  I 
ice 110 fuff iciciit rcaton, why wc 
ihoulci not conccivc die Air cvcii iii 
irs natural itatc, ( at h i t  as far forth 
as it can be laid to liavc a natural 
itate) to be one of tile ~ i u ~ n b c r  of 
cold Huids. For as to the main, if 
not ooly, Argurxicnt of GuJ”dus ,  and 
othcrs, namcly, That, as wc icc the 
Air to bc cafily hcared by tlic ALtiorl 
ul thc Sun, o r  the fire, Lo we fee i t  
as calily refrigerated by ice, and 
how, and Norrlicrly wiiids, and 
orhcr Eficiencs of Cold, and that 
heat and cold reign in it by turns in 
Summer and in VVi1itc.r : This only 
provcs, what I rcadily grant, that tlic 
Air is ealily iukcptiblc at f m r d  
rimes of both t ide  coiitrary Qualir 
ties, but i c  docs not fliew, that one 
is nor morc connatural to it, thcn thc 
other, a5 wc kc,  that tlic water may 
be eatily depriv’d 01 its fluidity by the 
rircumpofition of h o w  aiid falt, a d  
xcduc’d to bu fluid agaiii by the S U S  

of 
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f d c ,  bc fiyi’d firikcirilick, yet I k c  
not w h y  we C ~ ~ I L I A L ~  t i a x  rccoufifc ro 
them i n  c a b  wherc fucli it bate ccflh- 
tion, or IcBcniog ot former II-LQ~OT~OII~ 
as may c d i l y  bo afcrib’d to rnanilt.i:9 
saulcs, may fcrve thc turn, as to 
a sf&/i*bk fur I m w  coniilfcr not tha 
cautis of rli ~trfi]Jir coidtlcrs i n  tlic 
Air, without taking tlicm in, And 
the opinion, I inuliric to, has at lcafi 
thisadvantage, that tho Air fccriis to 
be as rightfully tcrm’d cold, as  hi^, 
Marblc, Mcrcury, Cryital, Salr- 
petrc, and fuch otlm Bodics, which 
mcii uriariimouily look upon as iuchi 
there bcing IIOIIC of tfielc to which 
thc Argument imploy’d again& thc 
cQldncfu of rhc Air, is rm applicallej 
rave that the Air bcing a, fluid of& 
lookr and f i l m  *l-cxrurc docs fooiicr 
rcccivc, arid lok thu inmprc&~~s of 
heat a d  c.old. Atid y c i  if a I3lock of 
Marblt., for initatice, or an Iron ~ u l t  
Ict werc remov’d inro oiic of thofe 
cmpty fpaces, that G&dus and fome 
othcrs hi pos’d to be beyond thc 

i t  fliould not be rathcr cold, then 
tither watrn, or iii a fiatc of pcrfca 

Ncur 

bounds o rp this world, I kc  nor; why 
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Neutrality: Since whcri the Cor- 
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f i  by adventitious agents : I fl-rall nbg 
much contend with them, eipccially 
ittit can clearly be made out, char 
thcre arc great quantities of iuch cold 
jpirics, as CabLeus and GAjeridM Iupt 
p o ~ d  to be urrivcriaily produ&tivc of 
cold ( morc or Icls ) in a11 bodics, 
where ’thcy set adlllifliOll ; but ok 
theie cold ipirits morc ycrhaps elk- 
where. Our principal buiincfs in this 
Scaion bcirig to deliver Exyertlllrrlts 
and Ob[crvfitiofis, arid bccaufc wc 
fliall mcntion but few of the former 
lorc, w c  will dityatcl-r thcm firfi. 

3 . [ N ~ z m l ; t . r  the 20.1662.~~ took 
a Wcather-glals fill’d to a conveni- 
ent Iieight wit\) well rc&ifi’d [piric of 
uiiline, a d  Mcrmctically feai’d, this 
wcinclos’d in a glafs Rcceivcr of 3 
iC;yilndrical form, of: about two 
1 1 ~  i:uq IJi tnicter, and about a foot: 
a d  a hail Iiigli, arid having cement- 
ed 01) the Rcceivcr, wc Ict it alone 
dbr i c m e  hours, that it might per- 
fc&ttly cool. TIcn drawing out the 
Air, and watchiiig it narrowly, we 
oblcrv’d, that the liquor in the 
Weather-glafs defccndcd a little, 
though hut a very little upon the firfi 

EX- 



though it fccm'd fomwhat Icls,uyon 
the iccond, but afterwards we did 
bot find it le11 fibly to d c i c c r d  ' U I i 5  
hbfidcncc of chc liquor all 
amounting to about rho icngth 013 
Barley tori), we attributed IO the 
firctc~iiiig of thc glajs by the fprirlg of 
thc incjudc~l Air, w h  the acribicnt 
was . Witl idraWIi,  artd accordiiigly 
upon C ~ U P  ajlowirig 3 IkgrdS to the 
cxciuctcd Air, wc iaw tlic li'iric in 
the '~hermometcr, r i k  about halt a 
&uley-corns length to tbc place 
whence it began to i'ubfidc.- Afrer- 
wards we fuck'd out, nilti let in the 
Air ofthc Meccivtr, as Irctorc, with 
like JucccIs, as t o  thc d c l k ~  and rc- 
mounting of r i~c  liquor. 

4. N.B. wc tri'd with a very hot 
Handkcrchick app1i.d in a coiivciiicrie 
place to the oucGde of the Rcccivcr, 
whet her tlic included Wcather-glafs 
would ~ ~ c e i v e  imprefions firon1 it, 
the Air,that was wotit to IC interme- 
diate, being rcmov'd ; bur: we did not 
find the liquor in the Wcatlicrsglafs 
f d i b l y  to (well, cithcr by this way, 
or by caiting upon it the C O I I C C I I ~ ~ ~ ~ ~ ~  

f l h  4 beams 



bcains of a can 
a double convex glafs. But when tb~c 
Air was rcadmitqed into the Cavity 
of thc Rccciver, then the fninc Haudr 
kerchicf, licarcd a frch, and ,applied, 
ma& thc fpiric of Wine fcnliblyr 
though but little moreJ to a h i d :  
Of which yet it fcctu'd Ibra7ethitig 
difficult by reaton of thc Nicccy of 
the Expcrmcnt to cftirnatc wit11 any 
rhiiig of certairity tlic Caufc, 1 $0 
that upon dic wholc mattcr, till the 
Expcrirncnt bo rcpeatcd in Airs of 
difkring tcnqwrs, to vcrifie, whcther 
'tcwas the witlidrawring of thc woriccd 
prcffuro, 01: thc rcccfs of the fib- 
hrrcc of the Air, that inadc the li- 
quor i d u d ~ d  in thc l'hcrmlcope 
Subfidc, aiid rill tlio Expcrimcnt bc: 
repeated with thc further obiirvation 
ofothcr circurnfianccs ( whicJi rcitcf 
xatiori of the Trial wc iotcnded, but 
were by ititcrvcning accidcnts hiti- 
drcd ) thc recited Expcrimcnt will 
not afford rnwc!~ more thcri good 
hints towards the Difcovery of the 

I,, f l , r  Tcmpcrature of the Air, 
8 w- 5 . 1  have * clicwhere taken noticc3 
0 '""Y ,.,!ji,, that air iacludcd i11 Vcflels fufficiear- 
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rhe Cold Air of a frofiy !light, or the 
Circumpofirion of h o w  arid ialt, the 
included air was highly refrigerated, 
the water might ( by tlic prcflore of 
rhe Atmofplwu upon i t )  be inipdl’d 
into the Cylindrical cavity 01 the 
broken glajs, and by its greateror 
lcffcr Atccnt therein hew, how much 
the internal Air had been made to 
firink upoti the ;ICCOUJI~ of the Cold, 
But this way, for rcafons too long to 
be here dcduc’d, we found it troubles 
fomc and difficult to prafiilc with 
any thing ofccirtainty. Nor did we 
evcr, that 1 rcrnember, by this way 
bring rhc refrigerated air to loic a- 
‘bow a 30.  part of its former diincn- 
lions. 
7.Wc would havc tried alfo to mea- 

Lure the Condenfation of thc air by 
the afccnt of wa tcr into thc ftcm ofa 
Bolthead, fo inverted, that the or& 
ficc of‘thc fiem might be under thc 
furface of the water, and the Bok- 
hcadkcpt crekkcd, But this way we 
difapprovcd, bccaufc it was likely 

and iridccd we found it fi by cxpw 
1 that the external air would 

firfi fr&z the uppermolt: part of the 
water 



WatCtr contain’d in tlic PEern, and 
thereby hinder its. dcetit, and ycr- 
haps occafion ihc burfiing of the low- 
ca: parr of thc faid It’ern. 

8. m’hcrcforc chough for want Qf a 
hfficicnt Qimity oi forno liquor, 
that wou’lci rlcitlier frccz like waeer, 
and rlqut  IS ! ~ ~ I c s ,  nor congeal like 
co~nnioti oyl, and rhc like utiUuous 
Juices, wc [~unJ it for a while Ibme- 
Mtlw difficult to pra&ifc tlie Experi- 
ment, yTt bethinking our fclvcs of the 
indilpoiition that Brine has to Conqos 
lation, wc made fo firoiig a Brbe 
with coinmon falt, that with it ( and 
as I reinember, with oyl of Turpcn- 
tine alb, of which wc clmc’d to 
h a w  jomc quantity by us ) wc made 
divers Trials, of which I had two 
among our CollcQions, which we 
flu11 here fuljoyn, whcrcof the oiicf 
informs us, that an Egg being itiverto 
CJ i i m  falt water, the Cold ofa fro, 
ily night made the air finink in the 
Pipcimcar five inches ; and the other 
(I which is the acclaratcfi I meet with 
al~l011g my Collctkions) gives me 
th i s  3ccount, That Y~znunry the 29. 
the Air cxtendcd into 2057, fpaccs, 

was 
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was by the cold of the harp and fro- 
fiy night cootra~cd iiito 19 65, {pa- 
w, ’ lo that in extraordinarily cold 
weather, chc molt wc could makc 
the Air lok of its former di rndl -  
oils by thc addicioual Cold of the 
Atmdpliere, was a 2 2. part, and a 
littlc more thcn a third : And this 
was the great& I conde~ifacion of tlie 
Air, that wc rcmeinbcr our felves co 
isavc .obkrv’d, chougti we were fo 
carefill, as after wc had placed 
marks, wlierc the incotigcalablc lip 
cpor rcach’d in the pipe, r h n ~  when 
thc iiitcrnal air was cxpos’d abroad 
PO the cold, we caulcd fcrvaiits to 
watch, aid  from tiiuc to time to 
cake iiotice ( by placing marks ) ofthe 
various afccnts of the liquor, efpccL 
ally early in the morning, Ieaiiwc 
fliouh.i omit taking notjcc of the 
greatefc contra&tion of thc air, which 
omiGon (by  realon that the Cold- 
nefs of the ambient air docs often- 
times begin to be remitted before we 
can fccl it to be fo ) is not eatily 2- 
voided without watchfulnefs, 
9. But having thus obfcrv’d the Con- 

denfation ofiricludcd air by the aatuO 
ral 



ral and unafi3teci G d d  of tluc extcr-s 
rial air,, w e  I ,  iought f i r  to psohute 
t h ~  trial j r m c  vctrtce iurtlier, and in 
rel;;trd wc: ct)nlcjv’ci tho Cold of a 
lmixrurc c;f ~ I A O W  and jalr to tic far 
more ititonfc, thch that of thc mere 
anibicrlr air alonc, we eridcavoured 
to nieafure, as near as we co~ild, how 
mun11 tht: 011e excrccded thc other : 

kccuring tile lately mmion’d TriaI in 
the glals-Egg by t\x ayplication of 
k c  and lalt 10 thc Elliptical part of 
the vcEt.4, the liquor rife by our Ef& 
mare -9 near four inches more (thcn 
thofe five wch it had r ikn  alrcady,upr 
on the account oftlicKrfrigcration ot; 
the includcd air by tlic barc cold of 
the external : ) Yet by protcruting 
the other Experinwit ( made the 29, 
~Cym”rary at rhc fame time, when 
We were making itj we did Came- 
what,more accurately determine rlrc 
matrcn For by applying ice and 
iaIt to tlw outfidc of the vcflcl, we 
found, that thc included air was coli- 
traacd from I 9 G $. f paces, to which 
the Cold of the ambient air had ’re- 
$uc’d it, into 1860, @aces, i o  that 

the 

Aild thougi~ wc ~ O U I I ~ ,  that hy 
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rhe Circumpofition of ice and fak 
did as much, nay fornewhat more, 
condenfie it, after the mere Cold of 
the external air had concra&tcd it as 
far as it could, then the bare, though 
intcnfe,CoId of the ambient air could 
condeiife it at firfi, and the greatefi 
degroc of adventitious Cold we werq 
able to give by the help of nature a- 
ofart, did not make the air expos’d 
to it, lok a full tcnth part of its for- 
mer Dimciifioiis : on which occafiorl 
i t  may not be unworthy oblcrvatiorl, 
That there is no greater Difparit)’ 
betwixt the propoition in which the 
Cold was able to coiidcnic the Air, 
and that wherein the CoId was able 
to expand water, 

10. This is all that at prcfint I think 
fit  to fay concerning the intcrcfi that 
Winds may have in the Ternporatur~ 
of the Air. And therefore 1 will 
now proceed to thofe other particud 
lacs, wlicrewith I not long fincc faidi 
that I intended to clofc up this Se&i4 
011 ; and I might on this occafion Tub.’ 
joyn many things, but partly hafie9 
and partIv other confiderations vd1 
confine m e  to thofe, that relace 

the - .  



(4791  
the effe&s of Cold Up011 the Air in a 
more general way. 

I 1. And firfi, we will obferve,thst 
Cold may hinder in an ahoi% incre- 
dible meaiurc, thc warming operati- 
011 of the Sun upon the Air, not only 
in the hottcff part of the Day ({or 
that may tomwtimes happen, even in 
our Climate but ar Ccveral times of: 
‘the Day, cveu in thc lieat of Sum- 
mer. 

12. I remember I oIicc accidentally 
met with an itttc1iigt.m and h b e r  
Gentleman, who liad fcveral timcs 
fail’d upon the frigid Zone, and 
thou 11 an intervening accidctit fepa- 
rate if usi‘o iuddcrily, thae 1 had not 
opportunity to obtain from him the 
reiolurion of‘ above two or thrcc 
qucltions ; yet this I lcarticd of him 
belonging to our preterit purpofc, 
That by the heIp ofa Journal he kcpr, 
he call‘d to mind, that upon thc coafi 
of Greenland lie had obierv’d it to 
h o w  all lVkh’mner night, which 
affirmation of io credible a perion, 
imboldetls me to add forne other re- 
iations, which I fl10uld elk have 
icrupled at, ’ 

Mr, 
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with the cold, ~ts you draw it in and oclt. 
Sopowerfully and nimbly does the 
intenlkly refrigerated Air work up011 
thc Organs of rcfpiration. 

[ And whereas a very credible 
perfon, now chief Phyfician to the 
Rufiian Emperor, being ask’d by rnc 
concerning the truth of what is rc- 
ported, lometimes to happen af 
Multo, and is reputed the eminontelt 
proof that is readily obfervablc of the 
extreme coldnefs of thc air., afi‘ur’d 
me, that fie himfclf Paw the water 
thrown up into thc air.,fall downaW 
ally congeal’d into icc : Dr. FletcbGl 
confirms this Report, For J our 
bafador alio fays, That the j b q f i @  

Pnrcbnfi of the A i r y o u  may judge of by this, for 
pdg.4t4. that water dropped down, or calf up inW 

the Air, congeal’d iato Ice BPJbrc ir co@ 
togrormd. And I remember, that 
inquiring about the probability of 
fuch Relations, he anfwcred me? 
That being at the. famous Scige of 
Smolerrsko in Xulsia, lie oblcrv’d if to 
be fo extremely cold in the fields9 
that his Spittle wauId frecz in fafliflg 
betwixt his mouth and the groufldp 
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piecd of wood, it would not Mckj 
but fall to the footofit. 

i ?.Among the TPharlomem of Cold, 
relating so the air, 1 endcavour’d to 
obfcrvc, whether upon tIic Lhdllge of 
the Weather, from warm or mild, 
to cold and frofiy, there would ap- 
pear any ditrerence of. the weight of 
the Atmdphere by its bcirig plcrisifulr 
ly furnih’d with a i~ew flock of fuch 
frigorifick Corpulcles as fevcral of 
the modern Pliilolophcrs afctibe its 
coldnets to, but though I fcveral 
times obfcrv’d by comparing a good 
Barometer ( and fomerimes aUo URC 
feal’d Weather-glaffcs furtlinl’d one 
with a rinacd Liquor, and the other 
with Quickfilvcr , with a good fea\’d 
Weather-glals, furnihhed with pure 
fpirit of Wine, that upon the com- 
h g  in of clear and froily weather, 
the Atmol here would very early ape 

continue fo, as long as the coldand 
clear weather lafted j yet byreafon 
of fome contideratioiis andTrials,that 
breed Come fcruplc in me, I refer 
the matter to more frequent and la& 
he; obkrvations, then I yet have been 

J i  a able 

pear L‘enGb P y heavier then before, and 
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,.able to make, in which it will con- 
cern thofe that have a mind to prole 
cute luch Trials, not only to confider, 
whcthcr or 110 . r lx  incrcafed gravity 

1 gofthc Atmofphere may not proceed 
from iotne othcr Cauic, tlieti the 
corning of' frigorifick A t o m  into the 
A i r  ; but to haw a ipecial care, that 
t k i r  Darakopcs be more carefully 
frccd from the Air, that is wont to 
lurk in Quickfilvcr it  iielg, its well as 
oilier Liquors, then thofc i n  the ma- 
king of the Torriccllian Experiment 
Tubes ufually are, leafi that Air get- 

'ting up into the defcrrcd +part of rhe 
Tube, do by its expanlion1 and contxa- 
&ion, obtain an unM'pe&d intcrcfi 
in the riling and falling of the fubja- 
cent Mercurial Cylinder, and fo im- 
pofe upon them. 
18.AnotherEE~& that thecold +e- 
cially iri Nortlicrn Co~l~trics has of. 
tcntmcs upoil the Armofphere, is, 
the makiiiq the Air more or Ids clear 
then duaily it is. For in theNor- 
thrrrn Voyages, the Seamcn frequeW 
ly  complain of thick and l a h g  Fog% 
whok cauics I fiiall not i~owmnfi- 
der, but fomc help to guefs at them 

may 
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may be given by what we atre abut 
to add, i~amely, that it very frc- 

uently happens an the comary ,  
%hat when the cold is very intenfa, 
the air grows much clearer thCi1 a t  
other times, probabIy bccaufe the 
Cold by c o d d i n g  prccipitatcs the 
vapours, rliat thickcii the air, and by 
freezing the furlace of the earth, 
keeps in  tile, itcams, that would elk 
a r k  to rhickcn thc air, Not to dii- 
putc, whcchcr it may nor dlo fome- 
What rcprcfs the vapours, that would 
be afforded by the water it felf, fincc 
fomc of our Navigators obfccrve, that 
evcn w11cn it was not cold enough to 
frccz the furfacc of tbc Sea,( i r  would 
fo far cliill and infrigidate it, that 
the h o w  would lye 011 it without 
me 1 t ing. 

19.1 remember a $wed@ exrraordi- 
naryAmbaEador,and a very knowingl 
pcrfon, whom I had tlx: honourto 
be particularly acqu'dinted with, 
would lay, wl-rc[~ he iaw a frofty day 
accompanied with great clearnefs, 
that it then look'd like a Smedzlb win- 
ter, where when OllCe the frofiy we+ 
ther is letled, the sky is wont h r a  

I i  j very 



very long time to be very ferene and 
pleaiant, and here in England we U ~ W  
ally o b h e  the Charpeit frofiy nights 
tp be the clearefi. But to confirm 
our Oblervation by a very rcmark- 
able inltancc, I h a l l  borrow it from 
aNdvigator vcry curious of Cclefii- 
a1 Oblcrvations, which circumltance 
I mentior, to bring the greater credit 
to the following oblervation of Cap- 
oairi Tames, which in his Journal is 
thus delivered : The  thirtieth and on6 
andtbirtieth OJr January, there appear- 
cd in the beginning of tbe nigbt mort 
Stars in the Firmafient, thrn euet I bad 
beforeften by two thirds. Icouldfie tbt 
Cloudin Cancer full offmall Stars, 
3o.To determine what effeQ the coIdg 
ncfs of olic air may have upon the Re. 
fra&ions of the Luminaries and other 
Stars, I look upon as a work of no 
h a l l  difficulty,. and that would rc- 
quire much confideration as wellas 
time, wherefore1 h a l l  only add two 
or three narratives, {upplied me by 
Navigators, without adding at pre- 
rent any thing to the matters of fa&, 
31. The firft is that famous Obferva’ 

&ion afthe @tcb in Nova z4pnt;l,z, w ~ Q  
take 

r d g .  63. 
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take great pains to evince by fcverd 
circumltances, iome of them highly 

robable, that they were not milta- 

ing to which they concluded, that 
they law the Sun, whom they had 
loft fight of ~ I C V C I I  wccks before, 
about tourteeti days iooner t ~ ~ e r i  lie 
ought to have apycar’d to them, 
Vvluch difference has been, for ouglit 
1 know to the contrary, by all that 
have take11 notice ofit, a h b ’ d  to the 
itran cly @cat KefraC;tion in that 
Gcli andNorthern air. 
22, And as for that othcr extremely 

cold Counery, where Captain James 
wintcrcd, it appears by his Journal, 
that he there made divers Ccleitial, 
and other obfervations, which gave 
him opportunity to take notice of the 
RefraAion, and he Teenis to com- 
plain, that he found i t  w r y  great, 
though among the particulars he takes 
notice of, thereare fome that feem 
notvery itrange, nor are there any 
that are near €0 wonderful, as that 
newly mention’d of the Hollanders in 
Noua Zcmbfa, however in regard of 
&he extreme coldnek of the Winter 

1 i  4 air 

E en in their account oi tinic, accord- 



air in Charleton &md, it may be 
worth while to take notice ot the fol- 
lowing paffagcs out of his Journai, 
fince thcy may at lcafi hclpus to con- 
jc.6turc what is 110t to be cxpcktcd in 
rctcrcncc. to RcfraBioiis irom the 
coldncib of' thc air as tuch. f i e  2 I. 

P ~ e . 6 1 .  of January ( fay% he ) I d[eruPd the 
Laiirucle ai. b w h a ~  cx&%pls i could ( it 
beirg very clear Swf iCt ie  weathtr ) rthicb 
Zfoundtodc 5 I. 5 2. T ~ J ~ E  di'erence i s  
by reajivn that hrre is a p a !  Krfrdlion. 
Which lafi clauk is very oblcure, 
unlcfs i t  rcfcrs, as one may gucfs it 
docs, ro what he had elkwhere raid, 
That his firlt coming to the liland, bt 

PdpsIE.45. took the Lati~r4de with two Quadrants, 
and fourld it t o  be jnl l52.  dqyees, with. 

~ 4 . 6 4 .  our any minutes. Elfewlicre ;my o b  
fc'crvatioxrs ( lays hc hy thfe  ghJes I 
cornpaid to the Srars coming to the 
Mcridian. By this means wc found 
the Sun to rile twcnty inmutes before 
i t  kould, and in the evening tore+ 
main above the horizon twenty mid 
nutes (or thereabouts) longer then 
$hou!d. And all this by realin of the 
Rcfrattion, 
" lknd in another place, M N C ~  W '  

5 5 0  



15. T'&S evening ( fays he 1 the MOOH P,tg.c;c;. 
role in a very lofig ounl alary$ the Hori- 
zon, 

I h a l l  add oiic pairage more OW of 
Out Author, concerning K c h & i o w  
not only becaule it may bear TeLtimo- 
"y to fome relations of rhc like kind, 
that I have mention'd in another 
Trcatifc but bccauk it is concluded 
with an obfcrvation, that ( if there be 
nothing of mifitakc in it ) is odd 
Cnough. I k)ad dren [ laps hc ) o&- ~ q . 6 9 .  
vedtbe dfferewe t ettuixt clear tura~t i~r ,  
artd mifly XefraBious wenther in tl& 
manner. From a little Hdl, tvhicb ~ r r l . ~  
ncm acljoyning ro our bouJe, in thc c k m -  
e(t mcatber, nben t h  sun \bone, with dt 
the p & t y  of Air tbnt I could r o r i c e h ,  
we cosrldvlotfee alittke Z/&nd, which bare 
of w South fouth-eap [&)e four kngiies of; 
but if the xvedkr mere milb ( is aforr- 
fdid) then wecould ofrcn fee it fvomthc 
l~~lleff place. 

1 3 .  Hitherto I have treated ofthe 
Tempcraturc of thc Air in general, 
and though the pa& Diicourfcllave 
been prolix cnough, yet poably 1 
may have no fewer things to fay, if 1: 
would at prefent fall upon the partir 

cular 
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cular confidetation of the three Regi- 
ons into which the Air is wont to bc 
difiinguifhcd. For 1 confels I am 
not altogether without icruples, both 
as to the Number, and as to the Li- 
mits, and as to the Qualities allign’d 
to t h c k  Aerial Kcgions. But (as I 
have partly declar’d in ana- * R sccp- 

t j c d f D ; f i  ther * ’3’raa) though I had timeto 
qsi(irzon ofcntcr upon fo intricatc a Diiquifition, 
j?a/;s. Antrperi- yet t i l l  I have an opportunity to cons 

iult Come other papers, I kiiow not 
whcther what 1 have noted touching 
thefe difficulties, may not more pro- 
perly bclori to another Treatilc, then 
this of Col i  
24.Havirig thus difpatch’d the few Ex- 
periments I can meet with aqoiig my 
papers, concerning the Coldnels of 
the Aic, I now proceed to fubjoyn 
fome obkrvations, that have occurr’d 
to me in the writings or verbal Rela- 
tions of Navigators and Travellers 
about that €ubje€t. But in regard, 
that the greatcfi part of the Phmxvne* 
nu of Cold, which nature of her 
own accord prcknts us with, feem to 
be produc’d, either mediately or i w  
mediately by the Air, we intend i i ~ f  

here 



here to treat of the coldnek of the air 
in the 'largeit ienfe, but only to take 
~iotice oflome of the choicer inftan- 
qes, that reem to belong to OW pre- 
kilt  Argument. And thek we hal l  
annex, either as Promikuous Obfer9 
vatiorls at the Clofc of this ScEtion, 
or as Liluitrations QS proofs of the 
three followin Obkrvations. 

I. The firfi P hall  propok is there 
terms, tbpt the greater or h$'r cohhe[s 
ofthe Air in  feuera1 Climates andCoult- 
tries, is  hob hing warfo regularly yroyor- 
tioaate t o  their rcrpe€?izt d$ataces fkom 
tbe palp, or their vichtty t o  rbe Equator, 

men are wont t o  yrtfumc. 
This puts me in mind of what I 

havcformcrly, either beard trom a 
skilful man, or obtcrv'd my {elf a- 
bout the difference betwixt places of 
the fame latitude in the Northern arid 
Southern Hemifphcrc 5 namly , 
That of places equally diitaris the one 
from the Northern, thc other from 
the Southern Pole, the latrcr are qe- 
nerally much colder then the for  IT^, 
And as I rcmcmber, I long fincu no- 
ted fome things to this purpoie ; but 
being not at prelent able to recover 

them, 
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them, I hall propok this only, 8s 
that which may deferve an inquiry, 
being not yet fatisfi‘d, but that in the 
Examples I had takcn notice of$ 
Come accidental and CoIicltlrrent cau- 
fes, may have occafion’d the greater 
coldiieis ObfcrCd in the places leiired 
on the other fide of the Liue ; as on 
this fide of it, the like d e s  mag 
much vary the coldiieIs of differing 
places of equal latitudes, as we arc 
now going to h e w  by thc fokwbg  
teitimonics. 

r ,  Mow exccfivc a Cold rei ns at 
Mt.@o and tliereabouts in the d inter  
time, when many men lore their no- 
fcs or their tocs, and Come thcir l i ~ ~  
by the extremity of the cold, we have 
fevcral times occarton to take notice 
ofin this Trcatife. And yet at Eden- 
burgh, which 1 find lomc ofour rno- 
dew Navigators to place more Nor- 
therly by above a dcgree3 there, I 
fay, and in thc ncighbouring placc5, 
the air is kiiown to Le temperate 
enough, and the cold very tolerable : 
And ’tis affirm’d, that the fnow vew 
rarely lycs any long time on the 
$round after it is fallen; 

2. In 
‘ 





c 494 3 
t+v to fie1 thegreat@ cola!. TbercJbve id 
regard, that the nearnel. ofthe Pole w& 
not the cdt& ofthe great cold that we fidtp 
&c, And a little afcer, - I t  i;F tr#t 
( fays he 1 th@ zfi the Country Ir;.s uno 
der 80.  degrees ( rthich we epeern to be 
Greenland) there tk both leaves and 
grass t o  be reen, wherein Such deajlr, p4 
feedof leaves andgrafi, GU Harts,Hir/u’s) 
andfuch like bea/fs, live, whereaS to tht 
cot2trary i n  Nova Zembla, there grow- 
etb Beither lemes nor gralj, and thert 
are wo beats  there, but fuch ~4 eatflefi, 
as Brars a d  Foxes, &c. alhough Nova 
Zernola herb 4, 5 ,  arid 6. degrees ~ J O Y G  
Southerly fromthe Pole, thm the otbet 
land afrerZd,  

And to this purpofe I aemcmber 
AcoJfiolib. what is related by the lca*ILned yoreg 
2.Crtj7.9. yhtcJ Atolfaj concernin the Heats and 
pagJor* Colds in the Torrid d? OI~C,  and e)[& 

where : when 1pzfi.d ( fays he ) t o  the 
Indics, I will tell what chanc‘d unto me, 
having readwbat Poets and ThilofipherS 
writeof the burning Zone, r perspaded 
rn)r f k l f ,  that coming co t h p  &quirro#ia/, 
J jbuld not indure the violent heat, but 
i t  fill out otberwqe, for whrn I ytafi’d, 
W h b  was the S U ~  WAS there for Ze- 

riitht 
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when they hue the Sunfor Zenith. 

Thck Teitirnonies of a lcarwd 
man, that writes upoii his own 
knowledge, 1 thought it worth pro- 
ducing, to make ir probable, that as 
in fiveral Countries the heat does not 
%always anrwer to the nearnefs of plap 
cos to the Line, fo in Northern Re- 
gions the cold may not always be 

2 roportionatc to their vicinity to KhC 
'!ole, In Mr. Iia~$ons Cecond VOy* 
age written by himiclf, he mentions 
that above 7 I.  degrees, though they 
were much pclter'd with ice, about 
t hc end of j w e ,  that day ( when this 

prr6.578. Iiapned ) mas calm, ckar, and hotf wea- 
ther, adding of the next day alfo, that 
it w# d a h ,  bot ,  and fair weather. 
And Ac$a tcllsus, that wef ie  thfea!$ 
ferences, mot only on the laad, but ,a@ 
on the Sea: there are Some Serls where 
thy feel grrnt but, as the report o j  that 
of' Mazambigus, and Ormus in  the 
eltl), and of the Sea tf Panama in  the 
fpplt, There Are other Seas it.z t h e f a m  
degree ofheight very cold, a5 tbdt of Pee 
ru, in the nbich we weye u cold, d e f i  
me fir$? faif'd it, which w f i ~  inMarch, 
whm tl3e sun whs direilly overw, lfi 

truth 
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p e s  of latitude, one would expea, 
that as the Summer is very warm, 
io the Winter fhould be very mild, 
8s it is oblerv’d to be in divers places 
of Spain, My, and Greece, that have 
thcfamc, ora more Northern latb 
tude: and yet the learned Jeiuite 
c ~ a r t i f i i m ,  who liv’d many years in 
China, aKvres us, that utua!ly for 
four whole monctlis together, all 
the Rivers arc fa hard trozen, that 
not only all Ships are clos’d, and 
kept immovable by tlic Ice, but that 
alio horks, wagons, and even the 
hcavicfi carriages do iecurely pa& 
over the Ice. Concerning which, he 
qdds this itrangc circurnftatice, thar 
’tis uiually made in one day, though 
to its Jiffolution it require many, 

.k,i6.1 . tql  Prgper AIpinm in his learned 
6. Treatiie de rnedicicina ,,qypiorum, 

tehus,  that at Grand CajY;), where 
he praCtis’d Phyfick, though that fa- 
mow Metroyoftk of d g p t  be diRanr 
but fix degrees from the Tropick of 
C ~ C C I ,  ycr the Air, which in Sum: 
mer is almofi infupportably hot., in 
winter is fometimes very, coniidcra- 
ply cold j adding, that there i s  aQr 

an1 * ,  
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alij fort of Difcafcs that proceed (,as 
hets pkas’d to {peak) from difiillati- 
om from the liead, to which the peor 
ple arc not there iubjcdt : TO chefc 
infiances we flid1. atiiicx but two 
more, but thak rcmarkable ORC‘S. 

The firfi is mention’d by pur- 
ChuJe9 as communicated to him by an 
eye witncfs, $1 thcfc words. This I 
thought good ar o u r  parting to ad- 
vertilc tllcc, That Mr. Hebey hath ag  
firm’d to me, touching the divcrfity 
Of wcather in Gr’erntand, that one 
day i t  hath been fo cold (the wind 
blowing out of fomc quarter) that 
they uould fcarcc handle thc frozcii 
Sails j anothtr day io hot, that the 
pitch melted of the Ship, io that 
hardly they could kccp their Clorhcs 
from pollution : ycat tie tmii teen 
at midnight Tobacco iignt&i or fired 
by the Sun beams with a +fs, The 
otbcr.examplc I am to produce.. is 1 1 0  
lefs remarkable ; namely, that in 
the often inctition’d Charleton i/Zand, 
wipe that whiter was ao iharp, per- 
haps as any known ylacc of thc habi- 
table world, Captain jarnes his 
.Journal gives US this account of the 

Mk 4 Weit- 







in an Eaitern Countrey, when he had 
Paid, thatin theday the drought confg- 
wed him, adds, and the frat by nkht.) 

And the fame curious travel- 
ler mentions, that it] another Coun- 
trey in PerFa, call’d F d u ,  notwith4 
itanding the heat !of the region ( at 
the end of March, at which timc 
they pafs’d that way j they faw and 
fclt in one night, which they were 
forc’t to pals without their tents, both 
lightning, and thunders, and wiiids, 
and rain, and €now, and ice. 

We will coiiclude with a re- 
markable infiance, afforded us by 
thc ournal of the Englilh thatwin- 

bere in tbtk Climate C fays the oftcn quo- 
ted Author of the voyage ) h mop an- 
naturd ; for in the day time it will &e ex.. 
trrme hot, yea, not ~ n d w a b k  in the Stcn, 
whicb &, by rea[m that i~ k a fhdy Gem- 
trey. In the niAht a g h ,  it wilfrees 
an incb tbick in the Ponds> asd in  the 
Tubs about, and in our houfi, and ab 
tbatowards tbe latter endot June, 

111. The third oblervable I intend- 
ed to take notice of, about the Cold- 
nefi of the Air, may bc compriz’d in 

this 

tre d at Gbarleton Ifland. The feufin 



this Propotition, That in many plad 
ces the Temperature of thc Air, as to 
Cold and Heat, % fecms not to depend 

much upon thc Elevation of the 
Pole, as OPOJI the Nature and Cir- 
cuniitancc-s of the winds that blow 
there. 

It would require a very Ion 
Dilcourk, to treat in this @act. o 
W i n d s  in general, and much more 
to examine the fivcral cauks of 
winds, that arc afliiglid by ieveral 
Authors, and rherctorc when 1 have 
Once given this intimation, that di- 
vers of there opinions may be more 
eafily rcconcii’d, then tlic mainrain- 
crs of them fccm to h a w  thought, to 
the Truth, if iiot to oiic another: 
Thecaufes that may produce wind, 
being fo various, that many of thore 
propos’d, may each of thcm in fome 
cafes be true, though IIOIIC of thcm 
inall cafes be fufficient : having hint- 
edthis, I fay, it may iufficc on this 
occation, -to Cubjoyn tt1rci.c OP four ob- 
Pervations, to prove and illufirate 
the matter of fa& delivered in the 
Propotition. 

And firit, ’tis a known Obfer- 
vation 

7- 
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vatioii in thcfe parts o f  the, worMi 
that Northerly and Nurrheafierly 
winds, do at all timcs of d i u  year. 
bring cold along with !hem, a d  
commonly if it be Winter, Frofie 
And bere iu Eqlaad I have fobme& 
times wondred at the power of thd 
wilds, to bring m e  only iuddel3 
Frob, but fudden Thaws, whca rke 
froit: was exyebcd to bc jetled, arid 
durable, which yct fccrns to hold 
commonly, but nor without cyceptb 
on. For duriiig oiic of rite c d d e -  
rablcfk Fits of Froif. a id  Snow, that 
I[ have taken iioticc of in &yglam/, ;I 
remmber, that I obfcrvcd ( not 

fome 
j ; t e7 ing  o w  yigging, dnd mdbng e -  wonder) that the 
wcvy thirg l ~ j l i j p ~ ~ ~ y ,  t h t .  cttnlt~ CLVI lv&nL\.was many 
fcnvcc 
mind ~ n u r i i e r ~ y ,  fays  Captain 7 m c r  day-+ Southerly, 
(rpagt. 104, ) ill Jaurnalz6. of ulllcfs it may be 

71ic wcAther wrls snowy nnd fbggy, witbut 

Altd dl t l J l S  W l t h  tiJe 

AUgYl. iaid, . That this 
Southerly Wind was but the Return 
of a fircam of Northexly. Wind 
which had blown for many days beh 
fore, and might by ibmc obfiacle% 
and agents, not here to bc ' inquir'd 
after, be made to whcel about, or 
recoy1 hither, bcforc it had lofitlle 

great& 
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morantur quoufjue i f le  ventorurn ardor 
rcfiderit atque tej’avcrit. Con+nxit 
bac incom mod& Deus Oytimus, cum sli& 
quibuldm bonk, nam ubi culidzJsimi illi 
venti tonticsrere, lf atim d Sytentrione 
flare alii inciyiunt, qui fibitancum in- 
flammatk atgue laxatis coryoribus folati- 
uyll yrd$lant. Si enirn illi diu perfeve* 
razerint,nemo in e i  regiome Givere yoljit, 

Whence wiads hould have 
this power to change the Conftitutie 
on of the Air, and efpecially to bring 
cold along with them, is not io tafic 
to be detcrmidd, Indeed the other 
Qyalitics, and even the heat, that is 
obf’ervable in winds, may for the 
mofi part be probably enough deriv’d 
from the Qualities of the places, by 
which they pafi. of this we have 
already given anbexample 6f two in 
the paff ages lately mention’d, And 
it may be further confirm’d by what 
Acofla lays, that he himfclf faw in 
fome parts of the Iudies: namely, 

~ W P ~ J U  That tbe lron Grates were fi rulfed and 
Ac@ahb* canfumed by a eculiar w i d ,  that p e p  3 4aj.9. 

Jingthe metta between your FBgers, it 
worldbe diflolw’d, and crumbled, ds if 
it h.ad been Hq or prchedstraw. And 

P 
this 



U W  
this Learkd Travckr, who fcems 
to have taken peculiar riotice of die 
Minds, affords us in divers places of 
his Book fcvcral Examples to confirm 
what wc wcrc fayiiig ( though he take 
ndt the nature o i  the rcgioas, along 
up.hich the wind blows, to be alone 
in all car& a fuiliciicnir Cauk of their 
Qualities of which yet we hall 
~IOW mention but thefc two memo0 
rable paffages. 
( fays he )jou&dlfeeixa one windmanj 2*P*1100 
diwerJities.  or exurnplr, the Solanus 
or Eta ern 1Pind.i~ common4 bot arrd 

itatbe cold$ qnd haalcbfulLeJf $hat is, 
fir that it yaactb hy the orrhards, and 
that large Cbanyianc which we See aerj 
frefi .  Carthagene, mbich is not 
far from tbei;lce, the lame wind is troubke- 
some, and ufiwbolJome. The Meridir- 
sal( which- they of the Ocean gall sod, 
andsthofi of chc Medirerraman Sea, Me- 
20 Giorno) con om on^ is rainj, and 
bo$erous, and in the fame City, wbereof 
I fpeak, it is wh@i''mc and pletfant. 
And in his Dcfctiption of Peru, 
fpeBking oftlie southand South-we?, Lib,3,Ffi,, 
be a@rms, that this wind yet in this 3. 

region 

~n a [mall d$lzlpce &ib.3.c4* 

&oub 1 efonoein Spain j and in Murria, 





chsc fuch a Trial inight pofTibly prove 
Luciferous, I caufed a prctry large 
pair oforditisry Bellows to be kept 
good while in the’ Rooin, where the 
Experiment was to be made, that it 
might receive the Temperature of 
the Air h that Chamber, then pia- 
cingupon a board, one of thofe flat 
Bottom’d Weather-glail‘cs, that I 
elfewhere defcribe to contain a mol 
Wle  drop OF pendulous water, by 
blowing at feversll times with inter- 
tnisons upon thc bubble or ~ W C K  

and bf the Weather-ghfs, thougb the 
bind blown againil my haiid, were, 
?s to f d e ,  very manifeilly cold, yet 
lt  did not cool the air included in the 
BubMe,, but rather a little wsrm’d itr 
as appearad by 8 h a l l ,  but feniibk, 
afcenfiotj oftlie pendubus drop each 
time, thgc,afrer lome ifitcrpm’d rea, 
thc lower part ofthe glafs was blown 

‘which fecm’d to proceed from 
b n e  fmali aIteration towards 
warmth, that the air received by its 
Ray ( though kort 1 iii the Bellovprs, 

L1 as 
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as Icem’d deducible from hence, that 
if by clofely covering thc CIack, the 
matter were fo ordered, that the Air, 
that ihould come intothe Bellows, 
muit come in all a t  the nofe; if this 
d e  bcirig hcld very ncar the bubble 
of the Woathergglais, the Air were, 
by opcnitig rhc Bellows, fuddedy 
drawn in, that itrcam of air or wind 
coming from a part of the windoW7 
whcrc the air was a littlc cooler, then 
that which was wont to come out of 
the Bellows, would nor, as the 
other, make the pendulous drop rife7 
but rather the contrary. 

This dolie, wc proceeded to 
lhew by Expcrimcnt, That though a 
wind were nothing, but a fircamof 
Air, yet in its paKagc it might ac* 
quire a confidcrablc coldncfs dillin8 
from that which it has by vcrtuc of 
its motion, though upon the fcore of 
that, we Ice that air mov’d by a fan, 

or as 111 our newly mentioned T+ 
al) by a pair of Bellows, might 
our touch, fccl Cold, nor did Ne 
forbear to cxpe& a good cvent of oar 
Trial, upon the doubt that maybe 
rais’d, whcttier there be frigorific’ 

Cof; 



C v s )  
Corpuk,h or no : For whatever beg 
come of that yeition, I thought I[ 
might cxpe&, that whether or no Ice 
cmit Corpufcles, that are univerlal- 
ly frigoriticic, yet thc air being, ei- 
ther by them, or upon what account 
hever, highly refrigerated , the 
CorpufcIes that compofe this cold 
Air, being mofi of them driven on 
before it, by the wind that meets 
them in its way, will, in a f e n h  
prove frigorifick, in regard of a leis 
d d  body, which they tliall happel1 
Eo be blown upon, and accordingly, 
having provided a ridge Tyle invert- 
ed, and half hll’d the Cavity, which 
look’d upwards, with a mixture of 
icc and Lalt, and havitig likewife pur 
the Iron pipe of the Bellows upon 
that mixture, atid thcn covered it 
Mth more of the fame, that fothc 
Pipe being furrounded, as far as con- 
kniently it could be, with ice and 
iait, the air contain’d in ir, mighr 
thereby be highly refrigerated, I 
found, that blowing wind out ofthe 
Bellows upon my hand, that wind 
felt much more cold, thcn that which 
had been before blown upon my hand, 

L12 out 
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out of the fame Bellows, before the 
frigefadlivc mixture was appli’d to it. 
Bur for fear my fcnfc of fceliag 
fiould dcceivc me, I caus’d a Wca-  
thcr-glats, madc aficr the common 
maimer, but with a more fknder 
pipe, to bc to plac’d, that thc nofc of 
the Bellows (which together with the 
‘Tyle and Ice, was upheld with a 
frame ) lay in a level with the bubble 
of’the Thermometer, and then blow- 

. ing the refrigerated air of the Bellows 
nporirhc globular part of the glals, 
Ifaw the water in the Cylindrical 
part and hank, manifeitly afcetid, 
as it was wont to do upon the refrigc- 
ration of the included air : And as 
this Aiccnfion of thc liquor continu6 
ed, during thr”ce or four blah  of the 
Bellows, fo upon the ceflatiori of tlic 
artificial wind, the water [ubfided by 
degrccs again, till by frcfh b l a b  ic 
was made to afccnd. Laftly, ha* 
ving repeated this Expcrirncnt, we 
thought fit to trye, how much the 
air, refrigerated immediately by the 
frigorifick mixture, would produce 
a colder wind then the former, and 
accordingly, drawing back the nofe 

of,  
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of the Bcllour/s, that the air, that 
fhould be blown out, might p a l s  
alolig the Cavity left in t t x  frigori- 
fick mixture by the Iron pipe ot the, 
Bellows w&h we had withdrawn:, 
t.hc wind was. matiifcLtly more cold, 
then bcfore, and had a grcater ope- 
ration 011 the Weathcr-glofs, it was 
blown upon. 

?’his Expcrimcnr, if carried 
011, and proiecuted, may pofibly 
p o v c  more Luciferous; but I will 
tlot take upon me hcrc to dct~rmiiic, 
whether all cold winds mult be llccd6 
farilymade To, by frigorifick Cor- 
pufdcs properly io call’d, f i r~e  I 
have fometimes fuIpc&cd, that form 
winds may be cold, only by coififit- 
ing of, or driviiig bcforc them, rhofe 
higher parts of the Air, that, by rea9 
IonQf the languid ReilcAioll of the 
Sun beams, iii thw upper (ot  per- 
haps Ar&ick) region ofrhc Air, are 
for the molt: par* 3 very cold, Eor it 
may be obkrv’d, that Rains often- 
times very much and fuddenly rcfri- 
-germ the lowclc Air, when 110 
wind, but what the clowk andrain 
9iake, accampanics them, as if they 

I41 3 brought 
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brought down itore of cold air with 
them froin that uper Region ; which 
Acolfa, and one I convcried with, 
that vifitcd far higher mountailis, 
then the Alps, affirm to, be in fome 
places (for I $m not iatisfi‘d, that 
tis io every where) exceedingly cold, 
both i n  hot Climates, and ill hot ka- 
Cons of the year. And I oblerve, that 
the h’ohnders do, in more places 
$heii one or two, mention the Nor- 
thcrly arid North-calkcrly winds, to 
bc thole, that brought thein the pro9 
digious colds they mer with, thou@ 
Novaz~rnbla, yvlicre t!iey were cx- 
pos’d to them, be fo Northwards, 
that it lies within 16,or 1 7 ~  degrees 
rof the Pole it felf, This being a bare 
iufpition, it may huffice to have 
.rouch’dir. But 1 hal l  iubjoytl two 
or thrcc iiiitances on the occafion of 
sur propofition, concerning thc in* 
Hurlice of the winds upon the air, and 
to h o w  more particularly, That 
gvencold winds reccive not always 
their Qualities, fo much from rhe 
Quarter whence they blow, as from 
the Regions over which they blow ; 
$ hall therefore begin with w b t  1s 

del? I ‘  u 
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delivered by Mr, wood, in his q e w  
Etzglaurds prolpca, wber-eda in Engl Pnrt I ,  

land ( fays he ) of the cold winds 
and uenthers come f>om the Sea j arrd 
thore JZtuations, are counted wolf l4mhl- 
forme, that rzre riem the Sea- coalf, that 
Coaci-ztrey it is m t l o ,  but otherwire. And 
having added, as his realmi, that the 
North-ea$ w i d ,  c o r n i q  Ji o m  the Sea, 
~roduces warm ipeatber, m r l t i q  tlJefiAJW, 
&fidlhalpii;lcq the groutid j hc lubjoyi1s, 

the Northswe/f wind corniig o w  tbe 
Land, is the cause of' extreme cold wea- 
ther, Being alwdys accompanied rid) dtvp 
f@otvs, and bitter frolfs, &c. T o  
which paffagcs y e  fiall add only 
one out of Captairi James, as bcing 
confiderable to our prel'cnt purpoie, 
The winds ( fays he ) ljnce 'rpe came hi- Cdptnin 

tber, have been very zlariable find uncan- James's 
@ant ; and till within this fort-night, 
Southwly wind ccldef. . The reacon I 
conceive t o  be, for that i t  did blom from 
the main Land, which was all covered 
witbfnow, and for that the North winds 
came out of the great Bay, which bitberto 
zrsd Oym, 



Of the Prange Efe#x of Cold. 

0 enumerate and profecutc. ".T all the levcral Bffc6ts of: 
Cold, being the chief work of the 
whole Book, it is nor to bc cxpr&cd, 
that they ihould be particularly treat5 
ed of i13 this one Sc&ion of it, where- 
in  I hal l  therefore confine my felf to 
mention only thofi: EffeBs of Cold, 
that are not familiar, but kern to 
have in  them fomething of wonder. 
ful; nor mulOi I take notice of All 
them neither, leait J ihould be guilty 
of ufelefs Rcpctitiom, bur only of 
thcm, which either arc not at all, or 
arc but incidentally or tratifiently de. 
livered in the loregoiiig ScAions, 
Nor is it to bc expeAed, that1 fhould 
pawn my credit for the truth of every 
onc of the Relations I am aboutto 
KDbjoyn. For if they hadnotfome- 

thing 
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thing of extraordihary, and conk- 
quently,’ that map beget lonie Difi- 
dcnce in wary mee, they would not 

8 be proper for thc title of this SeAion, 
and moit of them, that they may be 
fit to be plac’d liere, niuit be the Ef- 
fe&s ot iuch cxtrcmc degrees of 
Cold, that 1 cannot in this temperate 
Climate of ours, examine the truth 
of them hy my own Trials, io that 

caii do, is, to make choice of 
fuch Relations, as arc altnoCt: all of 
them delivered by the Kclators, as 
upon their own Kuowledgc. And 
even this may pcrchaucc, llQt aiily 
gratifie and cxcitc the Curiofity of 

’ lome, whoare pllras’d with no thiags 
fo much, a$ with thok, that havc 
Comewhat in them ot Prodigy, and 
( which is morc conGdcrablc) their 
Narratives may a h r d  the Ingenious 
fuch Grange P ~ ~ O W M ,  tbar: khe Ex, 
plicationof them may fitwe, both to 
extrcife their wits, and try their .kj- 
pothfzr. 

2. It fecms not ncceflary, in thc 
‘marfhalling thefe obfervations, to be 
fcrupulous about mcthod, but yet to 
avoid confuhn, wc hall fir fi men- 

tion 
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$ion the EffeAs of Cold, as to t hok 
four great Bodies, of that part of the 
Sublunary World wc live in, that 
are commonly reputed Elements, 
and thence we will proceed to take 
notice of the EfFc&s of Colduporl 
Pome other inanimate Bodies, and, 
for an initatice of its operation on li- 
ving Creatures, upon men. 

3. Of the power ofcold, either 
toitraitcn the fpherq of aAiviry of 
fire, or to hinder its wonted effe&s, 
the chief examples I have met with 
are recorded, partly by the Dktk in 
‘lypva Zembla, and partly by Captain 
3;2mes, when he winter’d in Charletorz 
JJGaand. Thek Hollanders in one place 
fpeakthus; The twentieth it WN fair 

PuyChfife andpill weather, the wixld Eagerly, then 
l i 6 + c d ~ *  we wawd our sheets, but it was fo cold, 

that wbeB we had waFdand wrunq them, L; .Self. 2: 
BY.495. t h e y p e f e d y  froxle fo(t;ff; that ahbough 

we laidthem by agreat fire, the fidethat 
laidnext the fire thawqd, bsrt the other 
l;de WN bard frozen, &c. El fewhcre 
thus,We were ingreat fiar,  that ifthe ex9 

tvemiv of the cold yew to be more and 

fir what firefievsr we made, it wouldnor 
warm 

more, we lbould all 9 ye there, with cold, 
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WdrrnN. And bccauk it wcretedir 
OUS to tranfcribc all that their Jour$ 
nals afford us KO our prcfcnc purpofi. 
We will conclude with this pdGage, 
Hereby we were fo f/$ Ptct up into the 
Houri, 4/s if n e  had beer) p r $ a ~ r s ,  and 
it i~ I; extreme CoM, tilai tke t i yz  almu(F 
cap 110 beat, for p.s we pat o w  feet to the 
fire, weburnt OUT hoJe thfore we could 
feel  the beat, /b that we /;lad work efiougb 
to do to  yatclj our tJore, and wbich ~ ) M O ~ P : ,  

?Re had not fooiaer[melt therr feh t hem,  
we jbould bave burnt tXwm ere we had 
known it. Xhough Captain jlames 
wititred in a Countrey many dcgrtcs 
remoter from the Pole, then Nova 
Fem614, yct in OIIC place he givcs us 
this acoouiit of the colds power to rc- 
itrain or oppoic the ahion of fire. 
T h e  Cooks Thbs, wherein he did water 
his meat, P4ndng about a yard from the jJlncb 65. 
@re, and wbich 6e did all d q  ply with 
meltedlnow water, yet in  rbe.Bight [en* 
son, wbile be Jept bclt one watch, would 
they befirm frozen to  the very Bottom, 
And theTefore m@ Le fain to water b& 
meat i w  a Brais Kettle, do[e bdjoynifig 
to the fire ; and I have man thnes. 60th 

tba! 

Capdin 

seen a d  felt, by partti fig iy ~ n d  iiato it ; 
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that fide tlltlith wi~5 nexk tbc fire m s  tkyy 
warm, and the other an h c h  frosea. I 
leave the rt$ t o  our Cook, rvbo wil l  aim$ 
fieak miracles ofthe cold. 

3. Thus far our Enlifli Navigator, 
whofe relatioil cornpar'd with thok 
of thc Hollanders, make mc not fo 
much wonder, as I once did, that 
men kould relate to &zrczu rob, 
chat there is a ccrtaiii Plain in Tartdry, 
fituatcd between forne of the higliofi 

r,trcbdrc mountains in the World, where jJ'fjre 
111) I.C~P. bti kindled, it i5 not fo hrigbf, aor SO 
4.prrg*74* tjf&tual to  boil afiy thirzg, OM in olherylar 

ces. For fo PmlJale renders that pab 
iage ; whcnce occafion has been takcn 
ro impute to Marcus Tolus, a writcr 
not always half fo fabulous, as many 
think him, that he aflirm'd, char 
there was a Countrcy in ~ a r t a r j ,  
where fire could not be kindled, 

4. At~d as for the other newly 
mention'd relations of Seamen and 
Travellers, though to us, that live in 
Efigbhd, they cannot but kern very 
ftrangc ; yet I am kept from rejc&ing 
them as utterly incredible, by con@ 
dcrio that icc and finow having be- 

mu@ 
fore t !I eir Congelation been water* 



c 5 2 5 )  
muft ia probability owe their Cold-’ 
ncfs, to that which reign’d in the 
Air : So that if in any place Nature 
has, cithcr fi plentifully Ctock’d the 
Air it ielf with frigorifick exfpirati- 
om, or otlsc:r Corpufcles (if we will 
admit any Iuch) or havc upon any 
Ocher account rcndrcd it as cold as it 
can make ice and h o w  to be even 
bere amongit LIS, I know not why the 
Northern& of the climate, and per- 
haps fobme faline expirations from the 
Earth and Sea, may not thcre diffuk 
(htough the air a cold fuperior to 
that, which by fmall Quantities of 
ice ( or fnow 1 and .Talc, can at a [mall ’ 
difiancc be produc’d here, And this 
cold is io intenfc, that by pourin 
fomc water on a ’Joynt-itool, an 
placing on it a filvcr Tmkard, OK 
other convenient vcffcl, wc may, as 
experience has airur’d me, with bear- 
cn ice ( or Crmw ) and falt, and a little 
water (which is added tohakn the 
foiution of the other ) ,nimblv itirr’d 
together in the pot, make the mix.. 
ture frccz the external water quite 
through the Tankard ; and they may 
be by this way €0 harq frozen tOgcP 

thcr, 

!i 
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ther, as that by lifting up the pot, 
you may lift up the Joytic-fiool too, 
and that ( whichis the circumfiaIlce, 
for which I mention this ) jufi by the 
fire, which in this cafe is unableto 
hinder Co difficult an operation of the 
Cold. 

5. ’ilhus much of the effe@s of 
cold, in reference to fire. Whar 
the fame quality may perform upon 
Air, we ihall fay but little of in  this 
place, becauk we treat of thofe Ph- 
nomena, partly in the foregoing Se&& 
on of the coldnets of the Air, and 
partly in other places. Only we 
ihall mt here rctcrmit a tcfiimony 
of the lcarnc g Olearias, who, as an 
eye witnefs, confirms what de elk- 
wheredeliver of the hi ti degree of 
cold, to which the I i r  may be 
brought. For he tells us, f l ~ d t  in 

O I ~ ~ ~ . l i b *  Mufcovy be exyerimeatally found3 that 
which others lqt recorded in their wri- 3.p m.117 

tings, That ones fiittle would be congeal’d 
bejiare it reach’dthe ground, aml that wa- 
ter would freez as i t  tpds droppi tpg down. 

6. Of the effees of cold upon wa- 
ter, weihall not need to fay much 
i n  this place, fince the two notablea 

of 
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of them being, the power cold has to 
congeal water luddcnly, and the 
force it has to turn vaft; quantities of 
it  into follid ice. Of the former I 
have newly given, out of Olearius, an 
example as eminent as almoit any 
thatis to bc mct with, and of the 
latter aKo, I \lave given feveral in- 
fiances in the SeCtioti, that: treats of 
ice : Yet twoor thrce riotable initan- 
CCS, which we do not elkwhere men- 
tion, ’twill not be improper to dcli- 
ver in this place. 

7. Thc firfi declares, that not- 
withitaliding the warmth of thc in- 
fide of a mans mouth, his rpittle may 
be frozen cvcii there, 711c 37, of’Sep9 
tember (thcy are the words of Gerat 
de Yeer 1 it bletP bard lVortbeaJf., and it pis:$ 
frozeso hard, that as we put a nail into 
o w  rnocdtbes (cia wherr men work CarFer/- 
ters work they u[e t o  do 1 thtrc would Ice 
hang thereon, when we took it orct agah, 
And make tbe blood follow. The like reg 
lation ( if I mifremember not 1 I have 
met with in a modern Englilh Navi- 
gator, and itis very little, if at all 
more firange, then what is a&rm’d 
by Queen Elizabe#ks Ambaffador to 

the 



the RuSJim Emperor: Ita the extrt- 
‘mity of mintev ( fays Do&or FletchPO 
Epoaking of M;$ovia ) if yorc hold 4 
pewter D i p ,  or Pot in your hand, or an) 
other rnettd, except a& forwe ichAmbeY, 
where their zpwn Stovrs be, your firgerf 
will Fick f.p to it ,  and draw of the skin 
at the parting. 

8. The other infiance I intended 
to mention, is this, rhat though Ma- 
crobhs, and other learned men, both 
ancient and modern, will not allow 
Calt water to be congealable ; yet the 
Dutch at Nova Zembla relate, that 
even in the rnidfi OfSeptember (and as 
the Marginal note fays, in a night 1 

9 .  As to thccffekts of vioient colds 
upon the Earth, what they would 
prove zlpoir pure and Elementary 
Earth ( ifany fuch there be ) 1 can 
but conjcaurq but as for that im- 
pure or mingled Earth, which we 
commonly tread on, the eRe&s of ex- 
treme cold upon that, may be w r y  
notable. For Oteariirs relates, that 
in theyear I 634. thetold w~ fo bittpr at 
Mulco, tbat in the great market-ylacrs 
be faw the gronnd oyedd by it so, that 

there 

Fu&$c It froze two inches thickin thefdt mater. 
~ ~ 4 9 ~ .  
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there tpt26 made a ch$t of many yards hgj 
and afootbrcad.[Alid the prei'cnt grcat! 
Duke of Wtlfcouies Phyficiati being 
asked by me concerniog the truth of 
f ~ h  relations, anfwcrcd me, that 
hc h"lmi'elf had in thofc parts ken the 
ground reduc'd by thc cold, to gape 

wide, r\>ar a c\ii\i\s \wad mlght 
W l l  have been put into the cleft.) 

I 0. "Tis tomcvohat itrange, that the 
violent heat of Summer, atid the ex- 
treme cold of Wiiiter fiodd both of 
them be able to produce in the 
ground the Like cff&s ; but whether 
to make there aping chinks, that we 

the qround cxpos'd to the air, being 
fittl.frozcn, is afterwards broken by 
the expantivc force of thc moiQ earth 
Underneath, to which the cold at 
h g t h  pierces, aiid corigcaling it, 
makes it fwell, and heave, and fo 
bur& or cleave the hard and frozcicu 
cr& of the ground, which cannot 
iufficiently yield to it, whether this 
CIfay may producc the clcfrs we 
wcre @caking of, or whether they 

bc dcriv'd fronl f m ~  othcr 
ta&, not having yot made the cxpe- 

M m  rimcnrs, 

have been fpea '"k ing of, the fur face of 
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riments, I thought upon, to clear the 
matter oiie way or othcr, I do not a5 
yet pretend to dctcttniw, but dl 
rather lubjoyn the Iccond obkrvation 
I purpos’d 10 mciirion ot a itran&e 
operatioil of Cold upon the grouiid, 
and it is afforded us by tlie Durcb in 
their otteii quoted third voyage to 
Noca Zcvnbfa : In one place of which 
they tell us, Y ~ J ~ L  mberr they had built 
them a wooden houfe, arid nere goilg to 
h u t  thewJehes tlp irr it, for the wirrttr7 
they mad? agreat fire, rrithout the Ciou$e~ 
therewith E O  thaw the ground, t W  
they miqh~lo lay if, viz, the wood ndorf 
the bot$e, that it might be tCx cbfer, bet 
i t  w a  all loft labour, for the earth w a ~ j b  
hard,andfro+enfo drep into thegruMd d 9 

that they could hot thaw it, and it  w o d  
h a w  colt them too much wood, a d  there* 
fare 1 bey mere forced to leave o j  thpt 
hour. 

XI. Aftcr what we have faid a’ 
bout the itrange effe&s of cold, in re’ 
ference to fire, air, water, sod 
earth, we will now proceed totake 
notice of its cEc&tS upon confoCedJY 
compounded Bodies, whether haol’ 
mate or living j but of the for&$ 

fog! 
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fort of rnix'd Bodies f I mean thofe 
that have not Life ) it will not bene- 
cetlary to fay mucli in this Sc&tion, 
in regard that we !lave i n  marly other 
places, upon levera) occaiions had 
~portunitics to mention already 
mOk of the particulars that belong to 
that head. For we +e\kwi.rere take 
nGtice, that violent Colds will free2 
Beer, Ale, Vinegrc, Oyl, C O ~ ~ O ~ I  
wine, and even Sack and Alegant 
thcmfdvcs, wc have likewife na- 
tea, that the Cold may have ano- 
table operation, upon Wood, Bricks, 
Stone, vcffels of Glals, Earth, arid 
even Pewter, and Iroii themfclves, 
to which Barthohw out of Tanus 
Wuncks Voya e to Greedand, allows 

to add ve a cls of Brais (though 
thefie are not immediately broken by 

Cold, but by the included Li- 
Uors which it dilates) and divers 

8tange cEe& of Cold upon inani- 
mate Bodies, which 'twere here 
troubldome to recapitulate, may be 
met with dilpers'd in levera1 places 
ofthe p r c h t  Hifiory. Wherefore 
having only intimated in general, 
That, though many plants arc pre- 

M m  . 2 -- ierv'd 



ferv’d by a moderate cold, yet it has 
been obicrv’d, that moCt Gardc119 
plants arc dcikroy’d by cxcrffivc de- 
grecs ofic, wc will pa6 on KO confi- 
der thc cffcbs of,Cold upon animal% 
and of the many obfcrvarions, that 
we have met with among Travellers, 
concerning this, fubjcCt, we fiall, to 
avoid prolixity, deliver only thc toll' 
fiderahlcfi, and rhofe that wc fid 
attcfied by very credible Writcrs, 

I 2. Captain fames fpeakirig of the 
lait of the three differences he makes 
of Cold f namely, that which he a d  
his company felt in the woods ) give5 
this 8ccoUl1t of it  j AS tor the /A$, i.t 
wouldbe /b extreme, that ii tgds not eP 

BO motion could rrfi’ it. Jt wouIdmort0 
over[u frppy, the hair ofour Eje-lids, tbd 
we could not f ie  ; and 1 1vpril3, bplieUe9 
tbd it mould CiavefZifld a mnn in a  UP^? 
few hours. 

13. Olearius giving ah accountof 
the Air of MuJicovy, and efpcciaI11‘ 
the Capital City of it, The Cold 

1,ivrc 3. (fays he ) ia there fi YioLnt, that ao 
P.? l11  7* Furs cuyI hzkdeer it, hut fbtaethes Mrf5 

Nqef, ?arid Ears, Feet and HandS tdl 

c l ipd i l l  
lames’s 
’U~lAgs,6~.dur~bk j no clotbes were pvoof agakfi 

bel 
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be frozen, Pnd ah! fail of, He adds, 
that it] the year 1634. when. hc.war, 
there, they could )lot s o  5 0. VACPS with- 
out b e i q  betiurnmad with cold, and in 
danger 0)’ ioJing Lome of.* tkeir ~ i m b s .  
And yet to adJ, that rcmarliablc ob- 
fervation up011 thc by, the fgnie Aur 
thor, ticar tiic iairie place, fpcakiiig of 
Nu[co, and the nciglhouring Pro- 
vinces difiinguiilled trorn the reit of 
that vafi Empire, fhys, 7I~al the A i r  
is good and /iealt/y, so tbat there one ’I6* 
Sc~rce ever bears of‘ tile Pilagtie, or atij 
other ~pidtmicul dtreafes. And he adds, 
that for that realon, when in theyear 
16p@ePlagiie ma& bavock ~ T J  that great 
City, the th iq  IW w r y  j lurprkiiy,  no- 
Jbing l ike  it. b a t h g  been Ipe,$ there in the 
~ e m o r y  of men. 

14. Our already divers timcs mcn- 
tion’d Englilh Ambafiador Dr. Flet- 
cher, fpeaking of the cold that fames 
times happens in Rufsia, witneireth 
thus much of it. Divers ( fays he) 
not only that travel abroad, bat in the ve- P U Y C \ ~ .  
rj markets antJPreets o j  their TOWIPS areLib+Pngi 
wortally p i d ’ d ,  and kill‘d with all j So 41 5*  
that you PaIi ~ (ee many drop d o m  in tbe 
preets, man] TravPlleYs Erou@t into the 

Mm 3 TOWBS 
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Town$ btting dead, and flif in  their 
#eds, Divers 1vfe their Nofes,  t be l*i[s 
of their Ears, a n d  the Balls of tbetr 
Cheeks, their Toes, Feet, Bc. 1Lian3’ 
times when the winter is very hard a d  
extreme, tbe Bears and Wolves $ut 
troops out oj’the woods, driven by bulrgfr, 
and ewer the villages, tearing and ~ f i *  
w e h g  all they can fmd, So that the ;&a*, 
bitarm are /air& t o j e e  for tbel;a[eguardo/ 
their Lives. 

I 5 ,  To delcend now to obfervatid 
Q ~ S ,  that do fomcwhat more UII&LJ* 
ally k t  forth the morc particu f ar phdi 
mnenu of: Cold, in reference to men5 
Bodies, take the following Obfervfi* 
tion. The I 5 .  o j  March lome oftheif 
rwn, that had been abroad to  kill Deer3 
rt>turned[o difabled with cold, which did 
rife pp in blilfers srnder the foals of’theif 
feet, and upon their legs, t o  the biqneJs of 
Walnuts, that tbej touldnot eco&;rr theif 
firnicre(fafe ( which PUS not wery we11 ) 
in afolrtaigbt after. This may be COP 
firmcd by that paflage of the MollrtP 
der$, where fpcaking of their prep$- 

YurChar. ring fpringes to take Foxes, they add, 
!“g’497* that they did it with no [mall trouble j 

fir $at $ thej ,&$d loag witborrt  door^^ 
here 
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there arose Blifipyg upon their Faces dnd 
Ears, we didday9 Jind by experrewce 
( fays Captain ynrnes ) tbat the Coldifi pdg.64. 
the woods wou~d frees: our facesv or 
part o f o u r j f ~ b ,  thet was L~lre j but 
was not lo  mort$j&g, 8tc. 
16, The Dutch lpuaking of the 

painsthey were fain to take to dig 
away the finow, that covcr'd the 
houk, and choakcd up thcir door, 
adds, that in that laborious Work, Png.491. 
they mere forc'd to alegreat bed, for 
they could not lorig endure without tht 
horge, becauFe of the extreme cold, d s  
t b o q b  they more Foxes skins about their 
brahs, alzd double ayyarel rqon their 
backs. 

17. Thc latcly nicntioiid Captain 
jarnes relates, that in C'harlrton IJaid 
he was Cain to cut tlic hair oi his head 
fiorr,arid h a w  away all the hair of 
his face, becaule thc Ificles, that 
would be fafined to it, made it, as he 
fpcaks, become ir/tolerable. 
18. And he clfewhcrc relates, that 

once he and his Companions, having 
been for a little while parted into two 
corn panics, had their fuces, bair and 
clothes$o froxcn over, that they could not 

M 4. h 0 r P  
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png.52: know each other b~ their bahit$9 

(which is a confiderable circum- 
itaiice, for WlIbCk. fake chiefly I men- 
tion this paKage ) by their voices, 

19. Arid the iame Author gives 
this accouilt of the death of the Gun. 
ner of his Ship, whom he calls 
firong hearted Man, arid who died 
before thc end of' November, He had 
( fays our Author ) a cloft boardedCab8 
diri in the Gun-room, ahtch wb.5 ueuj 
clore indeed, and @ mauy clothes ow ki f l  
&G was comienient, (for wr wafited 80 
clothes ) arrd a pan with coals oflire contb 
m a l 4  in his Cdbin ,  fir alt which 
warmth his ylaiber would fieex at his 
ivonnd, a d  his bott le oJ' sack at his head, 

Pi ir~hns ,  2 0 .  The I I. of December ( fays Ge- 
l i b  3 c+ rdrdde Veer ) it was f a i r  tPP&er, apd 
5'pug'496 a'clear d i r ,  but very cold, which be 

that fe l t  not would not Ielieue, for ogr 

g o o e s  froze as bnrdas horns upon our 
f i e t ,  a d  u it bin t bey were white, 10 tbd  
me could not wear our Fooes, hut weft? 
forc'd to make great paltents, the upper 
part being f i e q )  skirrs, wbicb we p t  on 
mer tbrpr or {our yair of Sicks, aadS0 
pe&t in them to  keep our feet warm, 
aBdthe clothes i'pon OW b& weye white 
puer with froj'. 2 I ,whicl1 
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21. Which may be foqewhat 

confirmed by this paffage of Captain 
jFama, The clothes on OUT Beds mouldle rtrg.65. 
covered trith boa/ JroJt, i~hid i t 2  3hti 
tittle habilade was tm larfj.om theJiw.  
W e  might addc to all tlick, this 
otlw paifagc ofihc often tnciitioiicd 
Gerard de Eer ,  The 2 6, of Drcember, purtl,rs. 
it was foul rwatket; the wind iVoi*tCi-weft, prlg.491. 
a d i t  was fo cold, that we could wot wavm 
M, alrhouft.. Ipe zfed all the r n e m  we 
could wit/;;gre&l fires, goodflore ofctotlies, 
ard with hot pones and Billets laid t i p  
our feet,  and upon OW Bodies; AS we / a =  
in OW Cabbias, but notwitbjandhg all 
tb&, in the morning our Cabbii-is m r e  fro# 
Zen, &c. But we ilia11 not infilt 011 
iuch palfagcs, as this lait recited, 
becaule that of the farce of cold to 
reprcfs and withitand tlic fire, wc 
havc alrcady delivcr’d as remarkable 
things, as will bc eafily met with, 
in approvcd Writcrs, in thc foqnrr 
part of this preleht SeQioii. 

32.  I have my fdf mot with a 
knowing and very credible petroll, 
that related co me of the cold of ~ q -  
J;a, where he travelled, little 
firattge things, then thok I[ have men- 

tioned 



tioned of it out of Books; and if I 
did not want the Hifiorians name, 
I kould make final1 difficulty to add, 
That fincc I made a good progreis in 
this prcfent Se&ioti, a very learned 
Traveller ( though not into cold 
Countries) related to me, upon the 
occafion of what I was treating, 
what he affirm’d to have met with in 
an approv’d Hifiory of the firange 
operation of the inclcmency of the 
Air upon multitudes of men at once, 
namely, that about the year ( if he 
rightly remember it) 1498. an Army 
of the Turks making an incurfion into 
Toland, upon their return was fur9 

prized with fuch an extremity of 
Gold and of Snow, that though it 
werc but ( if he miitakc not) inw- 
vernhcr, forty thoufand of them ( the 
whole Army conefling of Ceventy 
thourand ) perifh’d through the CX- 
rrcmity upon the place. 

2 3. Among& the many Relations, 
I have met with of: the fatal Effe&s 
of CoId in the Northern Countries, 
I took notice not without a little 
wonder, as wcll as trouble, that I 
could not find, that any of the Rela- 

iors 



tors had thc curiofity to fee what 
change was made in the internal 
parts of the Bodics fo defiroy’d, 
which yet were an inquiry very pro. 
per to have been made, but at length 
thc othcr day an ingcnious Perion 
having ficw’d me a B~ook newly p u b  
lih’d in French, containing the De- 
fcription of a Pdohirsn P;ovitice he 
calls akumie, as I was skimming it 
over, with hope to findiomcobicr- 
vatioiis about Cold,  1 lighted on a 
relation, which though not h c h  as 1 
defir’d, is morc then I have any 
*liere clk found, and I takc the 
morc notice of it, becaule, that 
though the very namc ot this Pro- 
vince is icarce hitherto known to us 
in  Efigland, yet having a while after 
by good chance met with an intelli- 
gent Tolonirzn Lord, aiid having in- 
quired of him, whether lic had ever 
bcenin that Country, lie both told 

, me, that he had been quarter’d there, 
and by his Aniwers and Rclations did 
countenance divers particularities of 
it, mention’d by this French Officer 
( named ~otafitw de Beauplan ) who 
liv’dlong thesle, This Author then 

after 
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after having taken notice, that this 
fertile Provmcc, though but h a t e d  
in  the fame height of the Pole with 
Normawdy, is oftentimes lubje& to 
exceflive colds ( which circurnitatice 
I mention as a further confirmdtion of 
ionlethirig of the fame iiaturc delivc- 
red in thc former SeQion ) gives an 
Account of two differing- Effee;ts of 
this Cold upon the Bod1c.s of men : 
The oiic being a peculiar kind of firkd 
ncfs, the other Death. 

24. ‘Phe firit which I rernembcr 
not to have clkwlmc mct with, is, 
that fometimcs wbcn the natural heat 
p r o w  firong enough to protc& the 
Toes, and Cheeks, and Ears, and 
other parts, that are either more re- 
mote from the heart, or more tetl- 
der from a tuddcn mortificatioii ; yet 
unlefs nature be afiified, either by 
good Prccautions, or Remedies, k e  
cannot hinder the cold from produe 
cing in there parts Caiiccrs, as pain- 
ful as thok which are caus’d by 8 ’  
fcaldin and malignant humour, and 

when I was in thofe Countreys, that 
cold wasnot Idis cutting nor power- 

full 

which 1& et me fee ( fays my Author ) 
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fil to dcfiroy things, then the fire to 
confume them: He adds, that the 
bcginbing of thefe Cancerous fores is 
l o  fmall, that what produces the pain 
icarce equals the bigncfs of a Pea, 
and yet in few days, nay Eonietimes 
in few hours it iprcads ib, as todct 
itroy the whole part it invades, 
which hc co~lfirrns by thc Example of 
two perionsot his acquaintance,who 
in a trice lofi Ly Congelation the 
b a d w  3 of their Sex. 

a5.- As to thote char arc kill’d 
withCold, our Author informs us, 
that they perih’d by two difkring 
kinds ot dcath. For fome being not 
fuflicicntly fortifi’d agaiitfk the cold 
by their own internal hcat, nor com- 
petently arrn’d againfi it 6y Furs, In- 
un&ions, and othcr external mcans, 
after having had their hands arid feet 
firit feized by the cold, tillthey- $row 
pan: feeiing it, thcrc the rea o t their 
Bodies arc fo invaded, that they are 
,taken with a ( kind of Lcthargick’) 
Drowzincfs, that gives rhcm ex- 
tremcPropenfity to fleep, &hi& if 
indulg*d to, they can no more awake 
aut of, but ,dye inlcntibty. And 

from 
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from this kind of Death our Author 
adds, that he was feveral times 
fnatch’d by his fervants, who were 
more accuitom’d to the cold, and 
feafonably forc’d him to awake out 
of thole drowzincffes, which they 
knewto be moil dangerous, And 
that fometimes the death by cold is 
indolent enough, the Relations of 
Eorns: intelligent acquaintances of 
mine, who have been in exceeding 
cold Countries, do confikm. 

26. But the other way whcrcby 
cold deitroys men, is that, which is 
the moit remarkable in  our Author, 
and though lcfs fudden is more crucl. 
For he tells us, that fometimes the 
cold feizes mens Bodies in the reins, 
and all about the Wait ( and eipcci- 
ally horfe-men underneath the Armor 
of the Back and Breafi ) and firaitr 
ens, as hc fpeaks, thok parts To for- 
cibly, that it freezes all the parts af 
the Belly, efpecially the Guts, Co 
chat though they have keen ap ctites, 
they cannot digefi, or fo muc R as re- 
tain the lightefi and eafiefi Aliments, 
without excepting Broths themrelves, 
butprc@ntly rejea them by vomih 

With 
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with unfpeakabk gripings and pains, 
and fo continually complaining of 
thcir condition, and fomctimes cry& 
b g  out, as if Pome body were tearing 
out their bow&, they cnd thcir mire- 
rable l i b ,  being oftcii brought by 
the violcn’cc of thcir torments to the 
brink of madnets and dcipair, before 
they come to that of the grave, And 
our Author having fccn fomc of thefe 
departed wretches open’d, Pays, 
that they found the grcatefi part of 
their guts black, burn’d up, and as 
it were glew’d together, whence he 
thinks it probable, that, as their bo- 
wels came to be fpoil’d atid gangre- 
nated, they were forc’d to thofe 
complaints and exclamations j and 
we may add, That probably upon the 
fame caufc depciidcd thofc continual 
vomits of what they eat or drunk; the 
Gangrciie of the guts hindering the 
defcent of Excrements downwards, 
as it often falls out, in the true &jca 
fpafjio, and the Pcriitaltick, or the 
ufual motion of the parts being inver- 
ted, as it alfo frequently happens in 
the fame difeaie. There is no doubt 
but hatomifis ~ 1- -_ I . and PhyGcians will 

’ think 
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think this account very imperf"e8, 
but yet I think my fclf beholdcu to the 
Author for it, bccaule 'tiq nor rhc 
beit, but the only, that I have hither- 
to yet met with of this matter, though 
I could w i h  it had been much mdre 
fulland particular, and that hc had 
alfo opcc'd thofe Animals, and cfpc- 
cially their brains, that hc mentions 
to have bccii kill'd i'uddcnly, and 
without pain, by cold. For fuch in- 
formations ( whole want, as far as 
our Climate will pcrmir, I have had 
thoughts of fupplying by Experil 
m m s  upon other animals would 
perhaps fatisfie me one way or other 
about a conjctlurc f have had, and 
been able to countenance by fcvexar ' 
trials upon Vegetables and dcad*Ani- 
mals, about the cauk ofmortificatf- 
ons produc'd by exceffive cold. e 

27. What effefis a violeiir Cold 
may have upon the bodies of orlief 
animals then men; 1 lcarcc find at at1 
taken notice of by tbe Writers I have 
met with, and what I remcmbcr up 
011 that'iubjcCt amounts to but fevV 
prticdars : The French &tho$ 
kfel) quoted, takes noticc in genera17 

that 
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that the cold in %hain, as the P o h -  
ders call it, is fomctimes io great, as 
to be icarcc iupportabic by harks, 
and fotnc orhcr tamc b c d h  

28. ‘l’his h n e  Author alio mcn- 
tions a ccrtain fourluotcd Ariinial 
called BJMCR,  which is b id  to be 
peculiar co tkofc parts, and hides 
himfclf uudcr ground in the Winter ; 
and having incpir’d at L I E  lately 
mention’d ~ o l r j k  Noblcrnan coil- 
ceriiiiig this beatt, hc tolL\ mc, that 
being in that  1’rovi;icc hc had one 
preieiitcd him as a xarity, upon an 

, occafion proper cnough to bo menti- 
on’d here: For fome of thc Poles 
clmcirig to dig (for i b m e  purpofe 
that I remcmbcr not ) ill a ccrtain rc- 
tir’d place, wcrc turpriz’d to find uii- 
dcr ground, an Animal not lamiliar 
to them, and though this mature  
was io frozcn and ititt, that they 
thought it to be fiark dcad, yct when 
they came to flca it for its skin, bc- 
ing awalrcn’d by pain, it recovered 
life again, 86 was broughr. as a rarity 
to the Commander, from whom 1 
have the relation. 

2 9. That Lome othcr ariimals niay 
N 11 bc 

\ 
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be frozen till they are itiff, and get 
recover, 1 h a i l  ( ere long have oC* 
cafion to obiervc at ttie cloic of  the 
21. Sc&iop, Aud rhcrcforc I ha l l  
now add but this, That whereas 'tis a 
Tradition aniong Travellers into 
Northern Climates, that both Birds 
arid wild Bcaits arc in icy arid inow)' 
Countries ordinarily turn'd white, 
if not at all times, yet at leafi in the 
Winter by thc coldncfs ofthofe gelid 
Climates, I dare neither admit the 
pofitiori as a thing that is true univefc 
fally, nor rejeA it as a thing that i s  
never fo. For not now to enquire, 
whcthcr whitenels procceds from the 
doldricfi of thc Countrcy, or frog 
fomc ictled icniinary impreflion, Of 
from tho imagiiiation of thc females 
a 6  Cccd by the vivid wliiteiiefs of the 
Inow, that almoit all thc year 1011 
i s  the coiifiaiit ohjdt oftheir fight; 
firid by tlic Voyages I have perus'dp ' 
that Navigators oftcn mcntiori theif 
meeting with ftorc of white Bc8fS 
and Foxes in Nova Zernbla, and other 

' very Northern Regions, as alIo theif 
meeting fomctirncs wit11 liercis of. 
white Deer : And in the 

ways 

&I 



ceed from fLniina1 imprefiions, fince 
here in ~ n g l a n d  I liavc fern 'Tevcral 
beer of that colour, and though 
Orrenland be by Cotnc degrecs nearer 
to rhc Pole then n2bvca Zembla, yet 1 
have ken a live Deer brought thence 
lomewhat differin& fliap'd from 
ours, whole skin was not white, but 
rather a kind of dun: And to add 

Nrr 2 That 
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ed in ferting down the obfervations of 

Nn 3 Title 



Title xx. 
Experimnts tczlching the weight 

of Bodies frozen and UII -  

froze#. 

Incc divers of thok ingenious "S qwnJ that have of late rcvived, 
and embraccd the Dotltrine of the 
old Atomifls, teach us, that water is 
turned into ice by the introdu&tion of 
frigorifick Corpufclcs, which Derno- 
c r i w  of old is laid to have believed to 
be cubical ( and to which other Phil 
lofophers oflarc have afigned other 
ihapcs indced, bur yet determinate 
ones) we thought fit not io much 
for our own fatisfa&ion, as for that 
of others, to try, whether or no 8 
Liquor by its increak of weight, 
when frc)zciiJ would betray any hb 
fiantial accefion of the Corpufcles of 
gold, whichaccording - _ -  to the Epic#- 

real? . ., 
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rem Principles, may, by rearoil of 
their fmallnefs, pats in freely, and 
in \raft ultitudcs, at tlic pores of 
other Bo 3! ics, and ever1 ot glals, atid 
which by r c a h  of the h i l i e  frnalla 

"incis, muCt be t ipp~~fcd  exceedingly 
iiumerous to bc ablc to arrc-ti the tno- 
tions of Luch multitudes of minute 
Corpufclcs, as mufi go, to the ma- 
king up of any confiderable quantity 
of water. 

2 .  ,And firfi we made a trial with 
Egg$, ofwhich our Notes give us the 
foi iu:rqirtg accou nr, 

3. [ Wc rook a good pair of Scales 
ahct piaciiig rhciik u p i  
pokiy made for futii E 
required, that rRc ilmg 10 DC: weigh- 
ed kould rcnmr inng in thc Gab 
lalice) we put iiiro OIX of ttdc 8 
couple of Eggs, and having ~ounrer- 
poiied them with brals weights, we 
luffercd them to continue all night in 
a Turret ( built as ir had been made 
for an,oblervatory ) that the breaking 
of the Eggs, or any fuch other acci- 
denrs might not hinder the fucccls of 
Our endeavours (which were to try, 
Yhethcr the Corpufcles of' Cold, 

Nn4 which 
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which divers Philofophers Fuppofe to 
bc rtie IEilicients oi. Congelation, 
would make thcm any whit heavier,) 
but we were fornewhat furprized, 
whet1 thc next inoriiiiig, after a very 
f iarp nighe, going up to rhc Turrctf 
wc found ( thc icalcs and frarnc bcing 
in good plight ) the Eggs t o  bc grown 
lighter by very near jour grdiiis. ] 

Tlius far the Nofc. I ,  

4. 13ut tliouqtj we afterwards rc- 
yeared thc Exp&iment once or twicc 
( if not of tncr ) yet havins bccn by in- 
tcrvoning avocations divu1ac.d horn 
rcgiikring the circumftanccs of ttlc 
C V C I I ~ S  ; 1 dare tiot now truit my me- 
mory for any more, d1cn that Come 
ot thc circumftanccs iccrned odd 
cIiough, but unccftain,. and that I 
dcfihcd from prvfccutiiig die Expc- 
rirum, chiefly for this rcatoii, t tm 
a11 irrcrcaie of weight in cxpokd Eggs 
was lcarccly eo be ilopcd ior, bccauli. 
i t  fccmed probablc, that part of tllc 
more fubtile and f@ituous Cord 
pufclcs contaiiicd ia thc Egg do con- 
Piriually, by little and little, get away 
thm.q$ the pores of the skin aPd 
$i.l15 that, leemifig to be the TeaP 

f0q 
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fori @by Eggs long kept have ufually 
withill the ihell, a manifelk, aiid 
foinecimcs w r y  confiderable cavity 
unfillcd with cittm yclk or white, 
which Cavity feerns ro,liavc bccn lclt 
by the rcccis of thc iubtilc parts wc 
have been rncntioiiing, 10 that al- 
though the lrigorifick Atom fiould 
by their rrigrds add fom, riot alto9 
gettier inre~~fiblc wcight to the Egg, 
yct that would nor, uiilcfs perhaps 
in the w r y  nick of time, w k w  thc 
Congelation is firi’i a6iiially nu&, 
be takcii notice of, by rcalori of the 
greater decrcmncnt of wcighr, that 
procccds from tlie Avolation of the 
more iubtilc parrs d rhc Egg it fcl E: 

5.  And to iatisiie our klvcs about 
this martct, wc took fuu’r hen Eggs, 
arid countcrpoikd thcni carefully in 
a good pair of Scales, which werc 
hfpended at a frame, that the bal- 
lance might bc kcapt unfiirr’d in 3 qui- 
et room, wherein wc had placed it, 
2nd fu&ritig it to continuc therc for 
a pretty whilc, wc o l~krv’d ,  that 
thougil it were VViotcr, a i d  though 
thc room WIlcrein it h o d  were dc- 
fiitutc ofa Chitp~~ey, yet that Scale 

wherein 
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wherein the Eggs lay, did almofi 
dayly grow manifeltly lighter, io 
that it was requifite, from time to 
time, to take a grain out of the oppo- 
fite fcale, to reduce the ballai KC t (  1 an 
Equd~brz’um. And by thls i r~van5 we 
found the Eggs after iome time to 
have lolt cighr grains of their iormcr 
weight, but how much more they 
would h a w  loit, if wc had continu- 
ed the Experiment, tlic need we had 
oftlie Scalcs kept us from dikover- 

6, Upon this occafion I will add, 
that I us’d iome endeavours to fatisfie 
my felf about this inquiry, viz, whe- 
ther Eggs bcirig orice a&ually frozen 
( for tliofe mention”d in the former 
Note, might lofe their weight before 
they were fo )arid kept in 9 pair of 
good Scalcs fafimJd to a frame in 
fomccpiet place, well fenc’d from 
the SUII, would by the cold of the 
Air in freezing weather, bc kept for 
any confiderable time, without a fen- 
fible diminution of Weight, but an 
unexpeAed thaw hindered us from 
leeing the fuccch of what we defign’d 
of this nature, both as to Eggs, ,d 

alfi 

ing, 
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dfo Come other Bodies: For if the 
Experiment were w r y  carefully tri'd 
upon a competent variety of diem, 
it might pofibly aGit us to gucfs, 
ci'pecially in Camphirc, and fomc 
other cafily cxhalible bodies, what 
intercit Cold may have in fupprei- 
Gng or diminifiing the expiration of 
their ElrJEr4uin. 

7. but to return to the weight of 
lfoclics frozen arid uiifiozen, we ar- 
teaiprd to difcover fornewhat about 
it by f'everal ways, accordiiig as the 
&&ring accommodations, we were 
furnilh'd with, permitted, Atid of 
thefk trials I will mentiori four o r  
five, as well of thc Ids ,  as of the 
more accuratc, as my memory or 
Notes Cupply me with tlicm. 

8, Otic of'thc lcfs Accurate ways 
wiimployed to try, wherhet ice, in 
which according to the Atamifis, 
great ftore of rhdc frigorifick Cor- 
puklcs mufi be wedgcd, wohld not 
upon their expullhi or rccefs, leave 
Ithe Water lighter then was the ice, 
was that which fOllows, wherein to 

the Experiment, we mingled 
a little fait., &I& though forc- 

fa w 

I 
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la*;, there would bc a difficultv from 
the Adhation of the vapors otihe cx- 
ternal Air, to the oNtlidc of the glafs 
we were to employ, we thought, char 
iiiconvcnicncc inighc be renicdied by 
well wipirig off the frolt, or dew 
from the ouciide of the glafs, till ir 
were clean and dry .- Thc event of the 
trial we find iuccin#ly iet down 
among our Notes as follows. [A 
{ingle vial fcaled up with ice and falt, 
king wiped dry, aiid weighed, was 
found to wcigh four ouiiccs four 
+achms and a half, when it was 
quitc thawed, it  was found to wcigh 
fomcwhar more thcht i  a grain 1ciS then 
its former counterpoiic. 1 

But more accurate and fatisfaCtory 
Trials about this matter, I find thus 
Lct down in oiie of my papers. 

9. [VVe took a vial more thin then 
thofc that are commonly usd, that, 
of the Aggrcgate of that and the Cisl 
quor5 the glafs mi ht makc io much 
the leffcr art : T a is vial was fur- 

which at the Hamc of a Lamp was 
drawn by degrees flendcrer and flen- 
deret', that being very narrow arthe 

Top 

nilhcd wit R a tomewliar long neck, 
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Top, it might the morc rcadiIy and 
con vcnie 11 t 1 y be fea 1 ’J, 110 twit hiland- 
ing the waters bcirig in i t  ; then we 
ah?@ fill’d it with that Liquor, I iay 
almolt, bccauic a compctcrit ipace 
ought YO be lcft unfill‘d, to aILow the 
warer, Cwcll’d by glaciation, room to 
expand it  tclI : ‘I‘liis vial with the li- 
quor in it, was plac’d 111 a riiixturc of 
triow and {aft afier our ufual maniicr, 
and whcn the glafs appcar’d almofk 
full of kc, it was taken OW, and 
uimbly clos’d with Ilrrres’s fcal, 
prefcntly aftcr this was wcigh’d in a 
pair of very good Scales, arid the vial 
together with the contain’d liquor, 
amounted to ?v, 35, gr. ys, which 
yet was not all ice, bccaufc thdc 
thiiigs could not be done fi) nimbly, 
but hint lome of tkc icc began to , 

thaw, beforc wc wcrc able to diL 
patch them quite, tlic vial thus fcal’d 
being remov d, aiid fufkrcd for two 
or thrce hours to thaw, when the ice 
was vaiiiih’d, we wciqh’d again the 
fcal’d @ais in the fain; Scales, alld 
foutid, that it wcigh’d, as bcforr, at 
leait, if thcro wcrc any diffcrcncc, it 
fccmyd io weigh a littlc inorc.] But 

this 
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thig Increment that atrlounted 11Ot 
quitc to .:a grain, might eafily be at- 
tributcd to fome difference in the 
weights and grains themfclvcs, 
wherein ’ti5 not ea6e to find a perfedk 
cxa&ncfs, or to iomc little urihccded 
moiiture, that might adhere to fome 
part of the vial. 

IO.  And becauk it may be w i k i  
ed, that as this Experiment h e w s  
thc weight of ICC rcfolv’d into water, 
to bc the fame with that of the folid 
ice, io we had tri’d, whether the 
weight of water congeal’d into ice, 
would be the fame with that of the 
former fluid water, we will fubjoyn 
what immediarcly follows in the 
jamc paper in tliefe words. 

11. [ W e  tookafeal’d vial, very 
’ thin, that it might be lighter, but not 
fo large as the other, by about a 
third, as amounting it1 the lately 
mention’d Scales but to -fiiij. 3ij. gr. 
41. when we had h l ’ d  it up with the 
water in it, This vial we plac’d as 
we had done the other, in a mixture 
of fiiow aiid ialt, freezing i t  warily, 
kit being lealad, it Chould break, 
then wc remov’d it into the fame 

Scales, 
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Scales, to try, whether it had got any 
weight by the hppos’d fubingrcfian 
of the Atoms of Gold, whicti many 

1 learned nicn take to be the eflicicnts 
of Congelation j but it cithcr weigh- 
ed jufi as before, or if there were any 
difference, It feem’d to haw loa t of 
a grain. Being luffer’d to thaw, and 
pur into the l a m  Scales a ain, it 
weiglid juri as much as it di$ when 
frozen, though the weights were nur 
merically the lamc, and about ; 
would fway the Scales, or at lcafi be 
fenfibleupon them. But note, that 
I was careful this lait time to wipe 
the outtidc ofthc glafs with a linen 
cloth, bccaufe I have obferv’d, a o  
cording to what I clfcwhcrc &liver, 
that, in cak icc bc any thing haltily 
thaw’& it may produce a dew on the 
outfidc of tlic glals, as I fufpo&rd, 
tbat evcn t lx  warm Air might 111 lome 
neafure do in this, arid if it had not 
been for this iulpirion, fome adhe- 
ring dew, that I was thereby enabled 
to deteCt arid wipeoff, before I put 
the vial into the Scales, might eafily 
have impos’d upon us, 

I 2. Thcfe Trials 1 prcfurnc may 
give 
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givc,fomc IatkfaLttionabour the inqui- 
ry, f i r  the rekdvitig whereof, I 
thoughr f i r  to make them, 

I 3. But I was alio defirous to fee, 
whetticr m y  diffcrcouc, as to wcight, 
would bc produc'd by freezing and 
thawing ( if I may wic thofe exprefi- 
ons in tliiscaic Iroii, Stoiie, Woad, 
or tlic like folid a i d  permanent Bo- 
dies, which I iotcndcd to havc CXP 
a&ly wcigh'd, before and after tlicir 
being cxpos'd to the Air, and allo af- 
tcr the frofi was goiic, (and all this 
againit Couiitcrpoizcs riot cxpos'd to 
fo grcat n Cold) would difcovcr any 
Pciifiblc alteration, as to weight, char 
might hfcly be afcrib'd to thc Cold, 
And rhough Avocations, and the 
negligcncc of one that we iinploy'd, 
kept us from bringing the matter to 
fuch an ilfuc as was detired, yet the 
Tr ia 1 s f ce 111 'd 11'0 t ;z 1 t ogc t hc r i r r a t io- 
nal, Gncc we haw formerly made it 
probable( and haw fince met with 
frelh infiaiiccs to confirm i t )  that 
wen Stones, and Metals,, may refcnc 
Ibmc~change'ofTcxture by the opera- 
tion of fomc degrees of Cold. And 
indeed iiiduc'd by fuch coiifiJeratio~~s 1 

of 
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of tlxit kind, as, feem’d the leafi 

@doubtful, I remotnber I fometimt; 
made fevcral cxperiinencs of ti?& 
Weight of fome merals, and itones, 
both bcforc and after chcy had beeq 
much cxpos’d to a more vel~eme~it 
Cold, thcn would have iufic’d t~ 
t ~ i n  water into ice, and alfo after 
they had bceii, if I may CO fpoak, 
thaw’d in a warm Air. But the pa- 
pet in which we rcgifircd d~ events 
of there trials haviog bccn miflay’d, 
1 dare not charge my memory with 
tho particulars, Only, if I miitake 
Ilot, one or two of the itones Ccem’d 
to have increated in weight, after 
having been buried in our frigorifick 
nixtuce, which I was apt to impute 
toforne particles of the ice rcfolv’d 
lllto water by the falt, that was 
mingled with it, and (being perhaps 
made morc piercing by the i‘alinc 
Particles affaciated with them) im- 
hb‘d into thc pores of the itone. For 
1 remember, that having procur’d en 
Experiment, that I then wanted con- 
veniency to try my iclf, to be made 
by an inganions erron, upon a itone 
hatdciiough to ear a good polih, 

I 
pb 
0 0  



1-was by him'inform'd, that thc fione 
by having bacii kept a while in water, 
&d5 though it  wcrc afterwards wip't 
dry, dikovcr a mariifcfi incrcafe of 
weight: and it1 corihrniation of MY 
conjcOure, I hal l  add, that from 8 
fort of itones, that are of a texture 
clok enough to be ufially polikc ; I 
did, as1 expeded, obtain by diitil- 
lation (and that without a naked fire) 
atcpnfidcrable cluantity of ail almoD 
inlipid liquor, which I fufpcBcd to 
bi: in good parr but water foaked in4 
to the f t ~ n c ,  for reaions, that 'tis 
not worth while hcrc to difcourfc of j 
the csufc of my mentioning there 
particulars being, that ( I  hope ) they 
may make thole, that h a l l .  hereafter 
try fich Experiments, cautious ho\# 
they draw inferences from them, and 
may invite tliem to cxpok the bodies, 
they would make trial of, rather to 
the cold of the frcc Air in very fiarp 
wcather, ( for want of which, 
our felves could not do what we ad- 
vite ) then to artificial glaciations 86 
leafi, unleis they be io ordered, that 
nothing that's rnoifi come to touch 
the bodvies to be wrought upon. 

I 4.But 



14. But rich Trials as thefe newly 
mention’d, and others of the like 
kind, we mull leave to be profecuted 
by thofc, that are kurniih’d with ac- 
curate Scales, and leilure ; for want 
of the latter of which, and bme- 
times too of the former, we were 
fair1 to give over the yurluit of them, 
which troubled us the Ids, bccaule 
thofe made with the lcal’d Vials 
were diligently made ; and as fox di- 
vers O ~ ~ C S S ,  WE made them, as wc 
Wcre filying, more to be able to gra- 
tifie ’ ochers, t l p  to fatisfie our* 
feIves, becaufc though in cafe thcrc 
ihould unqueitionabIy appear fome 
fenfible incrcafc or dccrenieiit oE 
Weight, upon that which thc Ato- 
miits would call the A C C P ~ ~ ~ Q ~  or ~ x p i -  
r@tion of frigorifick Corputc‘lcs 5 it 
Fould aEord D. plaufible Argument 
10 favour of the Epicurean Doerinc, 
about the generation of ice; yet if 
no ruch change of weight ihould be 
found upon the frecziiig or the thaw- 
ing of water, or any other Body, I. 
doubt whethcr it may, 011 the contra- 
ry, be fafely concluded, char the & 
tornifis Theory of Cold is falfe, FOE 

’ 0 0 2  poi*l-y 



po6bl.j they may pretend, that the 
Atoms of Cold may .not have either 
gravity or levity, any more then the 
itcamsof EleBrical Bodics, or the 
Effiuuzria of the Loaditotic, Nay, 
though we ihould admit the frigori- 
fick Corpuklcs not to be altogether 
devoid of gravity, it may yet be 
faid, that when they invade the Bo# 
dy, they frecz, thcy expel thence 
fomc other pteexiitcnt Atomcs, that 
may alfo have fome little weight, 
and that the frigorifick Corpulclcs, 
That fiie, or are drken away, may 
be Lircceeded by fomc Cuch, when 
bodies come to be thaw’d. But of 
this no more at prcfent, 

Appetzd’x t o  the XX. ‘ W e .  

He Expcrimcnts recorded in T the foregoing ScBion, may 
perchance in this regard prow more 
ufeful thcti I was aware of, that they 
may keep meti from being mifled by 
the contrary accounts, that I find tQ 

have 
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have beer1 given of the weight of ice, 
and water, by no obfcurc writers. 
For ( to fpasc one of the famoufeft of 
the Anciciits ) Nelnaont in the Tfeatife 
he calls GM A ~ M ,  where he gives an 
iccouiit of the congelation of water, 
which I conleis to be uniiitelligible 
enough to me, and w hcrc hc is ylca- 
fed to afcribc to 1 know m t  what cx- 
teiiuation of parr of the fulyhur he 
fuppofes to bc io water, that leviryof 
icc, which the bubblcs, it  contains,af- 
ford us an intclligiblc and readyac- 
count of, delivers very pofitivcly this 
Experiment. Impre ( iays he ) hge- Nt,m,35, 
nam crritvram & maLp&m frujkf Glacki ,  
coUum verb claudcltur fi&l/a Herrnettk, 
i d  e{iqer vitri ibidem liquationm: yona- 
tur b ~ c  tum Lagem Lilance aqeEloyon- 
dew in oypofitum, & videbks p a d  propc- 
modurn o~taua $2 parte aqua pop refolu- 
ramgtaciem crit yonderoJiiorreiyfrglacia. 
Qpod cum millefies ex eadem aquafieri 
pofiit, &c. Thus far Helmont, who 
in calc he take Zagem vitrea it1 the or- 
dinary acception of the word, would 
have made us forne amends for this 
erronemsaccount, if he hadtau \IC. 
US the way +how he could fcal fuc f I a 

0 0  3 broad 
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broad veff el, as a glats flagon, Her- 
meticdy. But what has bken deli- 
verrd in the foregoing SeAion, will 
fufficiently . h e w ,  what is to be 
thcjught of this Expcriment of Hef- 
mom. And for further confirmati- 
011, we have feveral times wcigh’d ice 
frozen, aiid reduc’d t~ water, withr 
out finding any c d i i  to doubr, but 
that Helinont was miflaken. And 
particularly upon the lait Trial I 
made of this kind, having fill’d a 
wide mouth’d glafs with folid frag- 
nients of ice, rogcthcr with it a- 
mouriting to a pound ( of which thc 
glafs alone wcigh’d fomcwhat above 
five ounces ) 1 whelm’d over the 
mouth of i t  another flat bottom glafs, 
oliar if any vapours lhould afcend, 
they might be condcns’d into drops, 
as in the like cafe I had formerly ob- 
lerv’d tliern KO do, And this ice being 
thaw’d in a warm room, as no drops 
were ken to itick to the infide of the 
invertcd glafs, fo the other glafs be- 
ingagain put into the tame Scales, 
appear’d almofi exa&Iy of the fame 
weight as formerly, whereas the ice 
$one, that had been ‘rciolv’d, a- 

mountin& ,I 



mounting to much' above eight oU& 
ces, according to Helmonis proportie 
on, the wcigiits Lholald have bcm 
augmented by a whoic ouiice at leait : 
And I makc little doubt, bur that if 
the Expcriincat had been tri'd in. 
greater qunntitics of icc, the CVCIIC 
would have been vcry htde, if at all, 
different, But 1 puu'pofcly clioic in 
the Starical Experinicnts about cold, 
to make my *rrials iii 110 grcac'cr quanr 
titics of matter ~ I K W  I have doiic, be- 
cauic 'cis very difficult to get kales 
firoiig ciiough to wcigh, without be- 
ing injur'd, tnuch grcatcr weighs, 
and yet be accuratc cnough to dilco- 
w r  truly fuch tinall dificrcnccs, as 
arc fit to be taken noticc ot in Pucli 
Eqmiments. But to return to HeG 
WOW, notwithftai;ding all that we 
have faici againfi what he dclivcrs 
about the wcight of ice, yct becaufe 
I take chis inquilitive C~JWJ$ to 
have been, in fpice of all his extrava- 
gancies, a BcriefaCtor to expcrirncn- 
tal learning, I am willing to iuggefi 
on his behalf, that poflibly much of 
the additional wcight he atcribes to 
the relolv'd ice, may have proceed- 

0 0  4 ed 
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ed from that which would not have 
been taken notice of by an ordinary 
Experimenter, For (as I not long fince 
intimated ) 1 have ( ionictimes pur- 
pol’ely, and fometimrs by chance) 
by thawirig ice in clos’d veil‘cls L‘ome- 
what haltily, produc’d a copious dew 
on the otartidc of the vcfiels, which 
dew, as being madc by the condeiis’d 
vapours of tlic ambient Air, ought to 
be wip‘d off, before the vcil‘cl be put 
into thc kales to weigh the mclted 
icc : And ’tis pofible alfo, that HeZr 
mont may haw crr’d in the manner of 
wcighing his Lagena, whatever he 
meanby it, it being uhal evcii for 
leariied men, that are not vers’d in 
Statick’s, ro miitake in Experiments, 
which require, that things be skilfully 
aiidnicely weigli’d: How far this 

cxcuk may bc - Jliiic grIidnvn congelntnmque a- 
prrm gvaviorrm efi nnn corlgclntn ex- appli’d t~ 8 late 
prvrus cJ 70. Mmelphw, Corn. irr 4. Commqator 

upon d/irilfatlcs & f ~ - t c . ~ .  Ari4fot. Inquir ~ ‘ h O . ~ d T t h O ! i -  
nus de NizliJ ufu caj. 12. 

Mcrcors who 
fays, he tri’d, that water frozen i5 
heavier tbcn unfrozen, being a firart. 
gcr to rhat Authors writings, I fisll 
pot Goniider : only whciias Hdnant 

an4 



andHekcm to agree very little in 
their Affirmations, it will be perhaps 
more diflicuft to accord them, then 
t~ determine, py the help of our for- 
merly regifier d Exycriments, what 
may be thought olboth their Relati- 
ons. 

Yet I flu11 add on this occaiion, 
ThntifI had not devis’d the above 
Wention’d way of freezing hater lbv 
Art iili HermeticaUy feal’d glaEes, ’I 
ihould have fourid it difficult to’ re- 
duce, what is affirm’d by ManLJlyh;ccJ, 
which I then dreamt not of, to an acs 
curare Experiment ; ~ for though J 
hadimploy’d a ical’d glafs, ( which 
I have not heard, that he or any other 
has yet made d e  of to that purpole) 
yet if1 had in that veflii.1 cxpos’d the I 

’vvsccr to be frozen tlic commoli way, 
’tis odds (though it be ;lot abfdutcly 
certain ) that the water beginning, as 
’cis wont to congeal at the Top, the 
Expantion of the fubk uently, freezp 
ing water would break B t e %la&, and 

fpoil the Experiment : And for -the 
fame rcafom I have fometimes in vain 
attempted, to examine the weight 
Ff wam frozen, by naturc, accbrdc 

ing 
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ing to her wontcd method in open 
vials. Atid if iofieed ~f glaffes, you 
make ufe of itrong earthen veflels, 
there is danger, that iomething may 
be imbib’d, or adhere to the porous 
veiiel, and increaf% the weight, and 
by tomc fuch way, or by iome mi- 
fioke i n  wcighing, ’cis very probable 
M.nclybp may have been dcceiv’d, 
which I am the more inclin’d to think, 
if we iuppok him a ilncere writer, 
nor‘only becaufe of iome things1 have 
taken notice of about congelations 
made in carthen vcff els, but bccauie, 
when1 have iiiftead of an carthen, 
made ufc of a metallinc pottingcr 
( both which iorts of veffels have in 
common this inconvenience, that 
their ponderoufncfi makes them ids  
fit for accurate Scales) there appear’d 
caufc to fufpea, either chat our Aur 
thor did not ufe metallinc veirels, or, 
which I rathcr Mpe&, that he want- 
ed skill or diligence in weighing. 
For as I find no intimation of his ha- 
vin imploy’d any peculiar or artifi- 

aswehave new1 been fpeakin of, 

cannot 

cia fz fort of veKels, fo, if he us’d fuch 

and had weigh’ them careful e ~3 I: (r 
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cannot but think, that initead of find- 
ing the ice heavier then the water 
’twas made of, he would have fa- 
ther found i t  lighter. For I remem- 
ber, that having once expos’d all 
night a pottinger almolt full of com- 
mon Water, to an exceeding h a r p  
Air, and having caus’d it the next 
morning to be brought me, when the 
liquor was throughly frozen, 1 found 
it  to have lofi about 50. grains ( if % 1 
miiicmernbcr 110t ) of its former 
weight, and though this event were 
conloionant enough to m y  conjcttures, 
yct for grcatcr certainty I rcpcated 
the Experiments anotlicr froity night 
with this new cautiori ; that thc pot- 
tingerand water, to 
counterpoife, were 
in the Scalcs, to be 
on ofany part of the water in carry- 
ing it abroad to the open Air, ihould 
be made without being taken notike 
of ; but thc next mornin ( [ornewhat 
late) the vcffel with t a e contain’d 
water now congeal’d, sppear’d to 
have loa abaut 60, grains : and with 
the like tuccefs the Trial was reitera- 
ted once more, and that in weather 

(0 
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[ofharp, that I am not apt to thiak, 
the wafer expos’d 6y Manclyhua, be- 
ganto frcez fooncr then ours. Bdr 
the event was not unexpe&ted, for 
befides that I coniider’d, that in thefe 
kind of E%perimerits, part of the wa- 
ter, notwithitanding the exceeding 
coIdneCs of the Air, mufi in all like- 
lihood iiy away before the furface of 
it began to be congeal’d, I judge it 
not improbable, that nor oniy the 
fluid part, but even that, which was 
already congeal’d, might continually 
lokfumc of‘ its Coryufclcs, and by 
their r e d s  Xofe alio lomewhat of its 
wcight. And lealt tliefe conjcAurcs 
itiould kern too too unlikely, ‘twill 
not be arnifs to add in favour of the 
f i r f t  of them, that having purpokly 
provideda large Pewrcr Box, with 
acovet to h e w  011 it, andhaving 
fill’d italmoik full of water, ( I  fay 
almolk, bccauk if thc veffel had been 
quite full, the congealing cold might 
have burlt i t )  atid carefully weigh’d 
the Ag regatc of both (which a- 

the vedel weigh’d fij. 3vP. and gr.8.) 
We expos’d the water after the Top 

of 
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of the pot was ftrew’+ 011, t,o hinder 
the Avolation of it, co the, freezing 
Ais all @,\it9 and the iiext morning 
fuu~d it irozen {ram the top 1 to h e  
bottom, thougli not unifornily aud 
perfcaly, but found not one grain 
difference betwixt its yrclent and its 
former weight : And as for the. kcond 
conjedture newly proposld, though 
it may i‘ecm fomewhatitrange, yet 
i t  i s  confirniablc by this Experimeqt j 
that having plac’d Jivcrs tunips of fo- 
lid ice in a Pottingcr, which toge- 
ther with tliern weigh’ci a pound, 
confifiingof 16  f ,  and having ex 0- 

whcreiii they were wcigh’d, to the 
fxec Air on a vcry frofiy night, we 
found thc icc to havc lofi the next 
mwning 24. grains of its weight, and 
the weather coiitiriuing io cold, that 
it froze hard all day lon 
1 gavc order to havc 
the Sun in the fame kales, during all 
that time, and a good part of the fol- 
lowing night., and then weighing it 
thc fecond time, found, that tile 
whole decrement of weight, did now 
amount to five gfains above two 

drachms, 

ied thclc things in the fame k a  f es, 
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drachms, though the weight of the 
iccwithout the pottingcr wcre but 
about feven ounces; and when we 
had kept about x 3.  ounces of ice in a 
very frofiy nigbr cxpos’d td the cold 
Air, it had loit as early as the next 
morning ’a good deal. above two 
drachms of its former weight : But 
there Statical obfervations have pcr- 
haps already but too much fwell’d 
this Ayyendix. 

Title 



Title XXI. 
PromiJbotls Experiments aud 

Obfirlvations concerning 
COkd. 

Hope fi will not bc imagined, 
that I have fuch iiarro w thoughts 

I treat of, Cdd, as to 
believe, that I have compriz’d under 
thole few Titles, prefix’d to the Se&L 
ons ofthis Hiitorical Treatiic, all the 
Particulars that I kaew to bclong to 
€0 comprehenfivc a Theme, as would 
readily appear, if I thought it con6 
vcnient to infert hcre the Scheme 
of Articles of inquiry, that I drew up 
to dire& my Pelf, what inquities and 
Expetimcnts to make. But though 
there were divers of thok Heads, to 
which I could jay fo little, that I 
judg’d it improper to aagn them dig 
ain& Titles, brc~c$c as to lone of 

them8 
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them, I had not time and opportuni- 
ty to. make chok Trials, wiiich if I 
had riot wanted thofc Reyuifites, 
mighthave been made cven here in 
Encland : and bccaufe alfo, as to more 
of hitin, I conceiv’d my ielf uiiablc to 
produce in this tcrnpcrate Climate, 
io farong and durabIe a Cold, as 
fcem’d iiccegary to mgkc the trials, 
that might be refcrr*d to them, iuc;: 
ceed io far, as to fatisfie my doubts, 
either atirmativelg, orpgatively : 
Though, T fay, ttiefc, and fomc 
other Confidcrations kcpt mc from 
incrcafing the Number of the Titles, 
artlong which I have diflributcd the 
Expcrirnents and Obfervations, that 
make up the foregoing part of this 
Treatife, yet firice divers particuIars 
have occurr’d to me, which though 
they Cccm not properly reducible to 
theforc aing Titles, do yet belgng 
to thc fu i jc& and defign of this Trca- 
tifc, I think it fit to annex’ them in 
this place, and without any orher 
order then thar, whtrtin they fly$! 
hqpp%ro occur to me, thrpw them 
intd khisiand ‘SeBion; together witb 
f0mS look Experiments, and divers 

Rela- 
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Relations, that I have met with 
anlong Navigators and Authors, that 
haw travcll’d into thc Northern Cli- 
mates, touching Cold, 110~ forbcars 
illg to infert proniifcuoufly am011g 
them, Come few Paralipornew, which 
il: thcy Ilad {cafonably conic to my 
hands, os iritv my mind, might have 
had a mote proper pliaco among the 
fotegoing Seaions, or \lave compo.. 
Led a Title by thcmie1vc.l;. Where- 
f‘mc though tile Obiervations will not 
be alragetbcr ucaccomy anicd with 
Experiments, yet tor the redons a- 
bove intimated, much the grcater 
part of what is KO be dclivcr’d utidcr 
this Title, will coiififi of‘ Collc&ions 
out afvoyagcs, in which the tkrange 
things ine~itioii’d, being iucti as we 
cannot e>~aminc by Our own Trials, 
I Cah c uicably LC thoughr anfwcr- 
able for&e Truth of nothitie;, but rhe 
C ita tians. 

2, 1 remember I tri’d at fcvcral 
divers Experincnts, to difco- 

verb whether or ti0 congelation 
Would by cotlfrri&ion of thc pores of 
Bodies, or vitiating their Texture, 
w melting the motion of their parts, 

PP hinder 



hinder them from emitring tllofc Ef+ 
$ u . ~ i a ,  that wc car1 odors, but the 
Kcgiitcr of thcfc Obicrvaeioijb, be- 
iiig unhappily loit in one of  my late 
removes, 1 dare add but ~11cJc few, 
whcrein I have no cauic to diiirufi 
niy memory. 

3. I did in thc Moncths of Decem- 
EPY and 3ur/unry, at icvcral tirnt:s ga- 
ther diffcriisg forts of tfowcrs in frofty 
wcatlicr, but in molt: w l m  tliey 
were frcfhly garher’d, aid  haitily 
irnclt KO, 1 coulcj icarce pcrceivc any 
feientiblc imcll, whether it were, thac 
the caulcs abovc hinted, hiiidcr’d‘tlie 
cxpiration of the odoriferous iteams, 
or that the cold had jame undikccrn- 
ed influence upon tlic Organ of fmcli 
liiig, which rnadc the lttife more 
dull, or char thc fame cold kcpc the 
Alimental juice of thc fiowcrs from 
riliiig iir f u d i  plcnty, and aboundiiig 
ib much with Lyirituous parts, as 
was dual at the more friendly feafoils 
of tlic year: and this kcm’d the morc 
likely to bc OIIC rcalotl of the rbBfiw 
mcmn, bccauic moit of the flowers 
were flaqgy, arid as it wcrc kcady to 
wither, hiid bccaulc alri a Prirnrofc, 

that 
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that was vigorous arid frefli in its 
kind , had ai) odor, that was mani: 
fcitly ( and ’twill eaiiiy be belicv’d, 
that it was not flrongly j Ijvect, arid 
genuinc. 

4. I took alio about an ouiicc by 
gucts of IMisvator,  aid pwiiig it 
Into a h a l l  vial, alter* .I had fiiiclt to 
it, i t  was cxpos’d to trccc in tliu open 
Air, atid whcn i t  begrill to have icc 
in it, I thcn iinclt to i t  again, but 
found not the perfume coitiidcrably, 
if io much as riianif.c{ty abated, ahd 
laltiy, haviog tuffcr’d it KO continue 
in the Air, that wastltcn w r y  Charp, 
ti l l  ’[was quite frozen, atid Jili.ovcr’d 
ti0 liquor, when chc vial w a s  turn’d 
upfide dow,n, tile icc notvvithltaliding 
was liot difiitutc ok a graccfuI a i d  g c ~  
l ~ i t i c  Lent, though it  tccm’d iorrje- 
What faint ; but a k r  rhu ice was rc- 
duc’d to water again, thc fragraiicy 
appcar’d coiifidcrablc. 13uc 011 this 
occafioii ’twill 1101: be irnpropcr to 
hbjoyn this Caution, That carc muR: 
behad in  Trials of‘ this NaturcB KO, 
make Ones efiimatc betimes, for if& 
tnari lllould fiay too long about it, 
there is danger, that thc warmtli of, 
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onesbreath and face may relax the 
pores, or thaw the Cur face of the ice,’ 
that is hcld ncar his Nok, a11d borh 
free and cxcire the Corpufcles of 
fmell, that are impril‘on’d there, that 
ioiiilkad of ice he may fmell a li- 
quor. The reafotiablenefs of which 
advcrtifrzic.nt may be jultifi’d by an 
Ekpcritncnt that I am about to an- 
nex, For bcillg pretty well confirm- 
ed by thc cahal and unwilling O b k -  
vations of one ofmy friends, curious 
ih making fwcce water, That even 
Liquors,hiore eafie to be fpoilc thcn 
Rok-water, would not have their 
‘fragraocy deltroy ’d, though perhaps 
impair’d, I I O ~  io much as their odors 
far the time quitc imptiton’dand fup- 
prcfs’d by corp9ation, and this ap- 
yeariiig congruous to what I fotmer- 
Iy rioted of the Efluviurns, that may 
by the Decrement of wcight be gay 
thered to ifluc from ice it ielf,, i 
thought it worth while to my, *he- 
ther fiinkirig Liquors would not be 
more’ alter’d by congelation, then 
odoriferous ones : atid accordingly 
having p r o d d  ibrhc rain watafs 
that had been kept in a W, d l  it 

itunck 



C58r 1 
fiunck fo Qrongly, that I could hard- 
ly endure i t  near my nafe, I caus’d a 
pottinger tu11 of it tp be cxpos’J all 
night to a very Iliarp Air, arid cxa- 
miniiig ir the next imniing, wlicp it 
was all runl’d into k c ,  ricirlicr I nor 
Come others, to whom it  was offer’d, 
could pcrccrvc atiy t M c k  ;it all in ic: : 
and having in another place, but 
with as fiinkinq watcr, repeated the 
Expcrimcnt, &en the pottinger was 
the next morning brou lit to my beds 

whereupon gue(liiig, that this differ- 
ence proceeded iroin Come thaw 
made by thc warmth of tho room in 
the iuperficial parts of the ice, I 
found it to be io iiidccd, partly by 
the help of the light, which difcove- 
red a little liquor upon the ice, and- 
partly by exyofing the veKcl with 
that liquor in it to the cold Air again, 
by whore operations an ice was pro0 
duc’d, that was ycrfeEtly inodorous’; 
and I remember, that onc of thefe 
parcels of ice being thawad, feem’d 
to be lek ftinking then before 

fide, I found it to h e  k 1 abominably, 
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topafs to a great degree of Cold, 
from 110 leis a degree ofhcat, without 
any viGble brejudice to their hcalths, 
-$or I rcmkmbt r, that having inqui- 
red 06' a Vz'rttx$ of unqucttionable 
aedir, whether the report of our 
Merchants, conccriiing this ftrangc 
cufiom of the ~%?u/conites arid Liuoriz- 
uns were certainly true, he affur'd 
me, thatit wasfo, at Icafias tothe 
Livonians, amoiig whom being in 
thcir Countrcy, hc had known it 
pra&is'd. And the fame was affirm$ 
cd to me by an ingenious perfon, a 
P)o&tor of Divinity, chat had occa- 
fion fomc ycars fince to make a jour- 
ney toMiifco, And the Tradition is 
abundantly confirm'd by Oleariulr, 
whofe Tefiimony we fliall fubjoyn, 
bccaufe this Cecms one of thc cmiiient- 
efi, and leait credible infianccs, that 
we have yet met with of the ftrange 
powerthat cufiom may have, even 
upoil the Bodies of men. '1.12 rt W O ~ -  

derful thirqq, iays he, to  See how far O l f f i r i ~  
thole Bodies ( {peaking of the Rufsidns, 
that are accufiomcd and hardncd to 
the Cold can endure heat, and born 
when it mtzkes them read' t o  faint, tiley 
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go out of their stoves bark naked, both 
men and WOITICYI, and cpJE thcmfelves in. 
totold waler, or tat+ it to be your’d up- 
OB their Bodies, arrd even in Winter raC  
~ O W ~ L  the Snow. To which pailage 
our Author adds from his own obierr 
vatiori particular Examples of the 
Truth of what he dclivcrs. 

6,  I had feveral years h e ,  thc 
curiofity to try, whct!ier there werc 
any truth in that tradition, which is 
coiifidently affirm’d, ( and cxperiq 
cnce by fomc is pretended for i t )  
that the Beams ofthc Moon arc cold, 
but though I wcrc not ablc to find i n y  
Euch matter, either by thc ununited 
beamsoftlac Moon, or by thc fame 
beams eoncciitred by hch &rning* 
glalPes as I then had ; yet having fornr: 
yearsafrcr furniih’d my ieli wit11 
large and extraordinary good mce 
tallirhc Concave, I rciolv’d to cry, 
whether tliok beams were not only 
dcvoid of cold, but a lh  Comcwhaf 
jwarmifh, Giicc thcy arc the Sum 
bcams, though rrflcecd from the 
Moon. And wc ke, that his bcms, 
ghou$~ sefic&ted from ghiFcs not: 
$In@ d Eor Burning, may ya prodam 

iomc 
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Come not infcnfiblc degree of 
warmth. But notwithfianding my 
care to makc m y  Trials in clear wear 
$her, when the Moon was about the 
full, and, it I milrcmembcr not, with 
a Weathcr:glafs, I could not pcrc 
ceivc by any concentratio~i ~f the Lu- 
nar beams, no not upon a black objeb, 
that her light did produce any ienfiblk 
degree, cirher of cold or heat 3 but 
perbaps others with very large glilfles 
may benore fucccsful in their Tri- 
ah. 
7. On this occafion I k n l l  add, 

that meeting the other day in a Book- 
~cllcrsihop, with the works of the 
Learned Phy Gcinn Sanaovizzd ( whom 
I look upon as an inquiGcivc man, 
confiderin when and w ticre he liv'd) 
a Pi&urc f rew my eyes to take off an 
Expcrirncnt, whereby he thinks to 
cvince the light of the Moon to bs: 
confiderably hot, which he kys, he 
t~i'd by a Durning-glai's, through 
which the Moons light being calk w p  
011 the Ball of 8 common Wearhmp 

the water was thereby depref- fak cd B good way, as appear'd to many 
lof his dikiplcs, amidlt whom t b  

obierr 
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obfervation was made. But though 
this may irivite n?e, WIICJI opportu- 
nity h a l l  icrvc, to rcpcat my Trials, 
yet I muit till thcri iulpciid my aflknt 
td his Conclufion. For my Burn- 
ing-glals was much bectcr, thcn by 
tlic Narrative his kerns to Iiavc been, 
arid my Trials were perhaps at leait 
a s  carcfully arid impartially niadc, 
as his  Expcrimcnt in which this [nay 
probably have impos'd upon him ; 
T h s t  pcrformiiig the Experiment, a 
company of his Scholars, whilc[t 
tlicy ltood round about his 'Fticrmo- 
fcoyc, and lio-oop'd ( as in likelihood 
their curiofity maclc them to do j to 
k c  by fo dim a light the cvent of the 
Experiment,, the urshcedcd warmth 
of their breach arid bodies might,una- 
wares to san8orim, fornewhat age& 
the Air iricluded in thc Weather- 
glats, and by rarifying it, caufe that 
dcprcfioii of ttic water, which he ai- 
crib'd to the Moon beams. Bur be- 
caufe this is a conjeCkurc, I intend, if 
God permit, to repeat the Experi- 
ment, whcn I hall have opportunity 
to do with a more tcndcr Weather- 
glafs? then I had by mc, wheti I made 

To my for mcr 0 b fer va tioils, 



Y thc unfucccsfulnds of thc fora B mer attempts niadc with an Iron 
initrument, I was inviwl, cfpccially 
being atanottwr place,wl~crc I wasun- 
furnilh’d with r i c h  hollow Iron balls, 
as are mention’d Ntm. thc I o.to rub- 
fiitutc thc followiirg Exycrimcnt. 
I caus’d a skilful Smich to take a Pi- 
it01 barrel, gucis’d to bc of about two 
foot in length, and of a proportion- 
able bore, and whcn hc had by rivct- 
irig in a piccc ofIroti, cxac?ly itopp’d 
the touch-hdc, I caus’d Iiim to fir to 
thc nok of the barrcl a fcrcw, to go 
as clofe as well he could make it, and 
then having fill’d i t  t o  the very top 
with water, I caus’d the f‘crcw t o  t>c 
thrutt in (which could not be done 
without tlic Efhfion of tonic of die 
water ) as forcibly as thc Party I im- 
ploy’d was able KO do it, that the wac 
ter, dilated by Congelation, might 
not either drive out the h e w ,  or 
gct bctwecri it and the top of t!ic Bar- 

rel, 
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re], and having then liuulpendcd this 
barrel in a perpeiidicular pofiure in 
the free Air, in a vcry cold night, 
which then unexpeatedly happen’d, 
and gave me the opportuiuty of ma- 
king the trial, I fouiid the next mot0- 
ing, tbat the intumclccnt water had 
ghrufi out a great part of the {crew, 
natwithfiandinp that to fill up iriter- 
vals, I had oyi d it before, and was 
got aut betwixt tho remainiiig part of 
it, and the barrel, as apprar’d b 
ibmc ice, that was got out,-and fiuc 
round about the fcrcw; wlxreforc 
the bitter cold continuing onc day 
Iqngcr, 1 did the next tiight caufe thc 
intervals, that might be left betwixt 
rhc! male and female fcrcws, to be 
fill’d up withmclted Bees wax,which 
I prchm’d would keep the fcrcw 
from being turn’d by the water : and 
having in otlicr points proceeded as 
formerly, I found the next morning, 
that the h e w  held, as I dcGr’d, and 
the preceding night l~aving been ex- 
ceeding bitter, the cold had To forci- 
bly congcal’d and expanded the wa- 
ter, that it burlt the Iron barrel form- 
what near the top, and made a confi- 

derable 
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dctable atid oblique crack in it, about 
which a pretty quantity of icc ap-. 
pear’d to itick, befides that there 
were three or four othcr flaws, at 
fome of which fnldlcr quantiries of 
watez appcar’d to have got out, At 
the fame timerthat I bdpoktj this Iron 
Barrel bf thc Smith, I ordcr’d him to 
get me a brak one fill’d up after the 
fame manner, to make the ExperL 
ment the more fatisfadktory. But 
though hecould not procure itB ycc 
rha fuccefi was not onwclcome, be- 
cdufc it was manife:Ctt, that there were 
cracks in the Iron in onc place confpi- 
cuousj ahd in othorscafily difcovm 
rable, by blowing iato the barrel, 
arid putting on the obtfidc of the hf- 
petled parts, either Ppittlc, or home 
fit liquor, whofie agitation plainly 
diiclos’d thccgrcls of the whds and 
there appcar’d fmall caufe to doubt, 
but that thefc cracks were produc’d 
by the operation of thc cold, fincc 
not oiily the Smith was a skilful man 
itihis trade, and one that 1 us’d to 
imploy about Infiruments, and alfo 
thebarrel had been fornctirnes kc t 

out 
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Out appcarbg other then very itaitch ; 
bur wliich is the confiderableit cir- 
cumitaim the nigh1 before, the frofi 
as I lately noted, ’was nof able to 
make the water break out at any of 
tl& clefts, though it were ablc to 
force it  fclfa way out at the h e w ,  
in fpight of all the care we had taken 
ro make it go clole. I have only this 
circumfiancc to add about this mat- 
ter, that when by thawing one parr 
of the ice, iomc pieces of the refi 
were got out ofthe barrel, all I cook 
notice ofappear’d t o  be full enough 
of Bubbles, but yct  fuch as4ecm’d 
leff cr then ordinary, whether they 
were To by chance, OK were det‘crmic 
ned to be fo, by tho refifleiice or com- 
prcfion, which the freezing water 
found upon its endeavouring to cx- 
Band it Lelf in the barrcJ. 



Appendix to  the XVII. Title. 

Ong Giice the writinq oftlic fore- 
going ~c.&i.iori, meiring wit11 a 

in Bartlioliw, whew hc 
vouches c a h w  for ilic Expcriiiicat 
of congcalin wawr ( without Iimit- 
hie, i t  to any f cafoii ofthc year by 
putting Salt pctrc into it and hi- 
king it itroiqly, I was thercby coir- 
firmed,. that I was not miltakrn, in 
;Tuppofing, that G~~tll;“mlus [ mcation’d 
in the former Sc6iion) did not cx- 
cludc that corporal aiid vifiblt. Nitrc 
out‘ of thc numbcr of the grand cfici- 
elits of coiigelarioii. For ~nbam ha- 
ving publith’d his cominciit upon 
&rjftotfes Mrtcors ( whence this cx- 

crinicnt is talten by liai*rbolik.+4 ) be- 
fore Gfileadus publitkt his Rook, %is 
ptobablc, that he as wcll asothers 
borrowed tlic Expcrimcnt from him, 
and Ca&us, as 8addiwj  quotes him, 
prcfcribes thc putting tlic Salt-petre 
its fclf into watcr, which beiiig a 
while put into a brisk nioticw, will 

a kcs: 
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,after Come agitation, not onIy rcfri- 
grate that water, but bring it to B 
true and proper congelation. 

Wherefore iufpe&iilg, that this 
relation, wherein Bartholifius fays, he 
will believe him without ail oath, 
may havc given rife to rhc opinions 
and affirmations of thok ingenious 
Wrirers, that have fince afcrib'd fuch 
wonderful coldnels to Nitre, and 
finding in Bbvtbolmw, thar CrcbieFus's 
proportion betwixt the Nitre atid 
the water, was that of 3 5. to a 100, 
that is almoCt as one to t h e e ,  I 
thought it very well worth while to 
mske Trial of atl Experimenr, which 
feetn'd to m e  little lefs unlikely thcrl 
confiderable. 

I took then I pound of good Salt. 
perre, and near 3. pound of common 
water ( to obfelrve thc more narrow. 
1y Cabrt)rrs's proportion ) thcfe being 
put into a largc new Pipkin, were 
kept conitantly and nimbly itirr'd 'a- 
bout, fomctirnes by me, lomctimc~ 
byohe ai! other of my Domcfiicks 
relieving ObC another, when they' 
*ere weary, but though the mixture 
W i 9  with a kind of broad glafg fparcIc 
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kept ina brisk motion, that for tilt 
moa part was afttr tlic manner of a 
whirle-pool, and hmc.tinies a mqre 
aonfus'd ~lgitatioti, aiid r~iough we 
kcpr i t  thus itirriiig lor almoll an 
hour and a half, till wc i aw 110 likc- 
liiiood of c@c&itig any tliirig by c r y p  

itig our fclvcs any further, ycc riot 
only we could iiot perccivc, chat aiiy 
Atom of true icc was produc'd, 
whereas according to our Audiors 
wc niight have cxpcctcd a true and 
perk& congelation of all or the 
grcatcfi part of the water, bur we 
did not find, that thcrc was Po much 
as any freezing Of the vapours on the 
outfidc of the veffcl j and for this 
rcaioii wc thouglic fit, about the 
.fatnc tiaic, to try tlic Expcrimcitts 
by another k i d  of Agitation, and 
mixing two  ouiiccs of Salt-yctrc with 
about iix of water, . i l l  a convcnientl 
Gz,d vial, wc did fcvcral of tis f'uccci! 
fively vehcinently ihakc tlic vial toQ 
atid fro, till we were almoll tyr'd ; 
but neitlier this way was there pro- 
duced the le& ice witbin the glais,or 
the leait congelation of the vapours 
~ f t l i e  Air on the outfidc of it, T i s  

Qq true 



true, that when io great a proportir 
on of5alt-potre began to be diffolv’d 
in the Pipkin, the water had a ien- 
fiblc incrcak of coldnds, which af9 
rcrwards ieem’d to diminiili, when 
once the Nitre was diffofv’d ; but 
nor to mcntion, that ( if I much mid 
fiakc not ) we havc obferv’d the wa- 
ter to be refrigerated, when upon 
the diilolution of common falt, mub 
titudcs of aAually cold and folid 
Corpulilcs came to be every way 
diipersd through i t  j this coldnets 
producd by the Nitre, was very far 
fhort of the degree requifite to con- 
gelation : for to iatisfie my felf, that: 
my fcnk did riot mifinform me, 1 
took a good iccal’d Wcathcr-glafs of 
about ten or twelve inches long, and 
immerfitig it into the cold mixturc of 
Nitre and Water, I obfcrv’d the 
tiiiGtcd @irir of \‘Vine in the ffem to 
deicend not inconfiderably, and 
when I perceived that degree of cold 
to havc wrought its cffc&, I remov’d 
the Thcrmofcope into a vial fill’d 
with cmmon water, about which I 
hadcaus’dto be plac’d a mixture of 
beaten ice arid lalr, to refrigerate the 

corn 



contained water, in which the ball 
of the Infirumcnt being plac’d, the 
fpirit of Wine  Iiafiily dckccadcd two 
or three inchcs bclow that place at 
which it h o d ,  when ’rwas rcmov’d 
out of the Nitrous folution : And for 
further larisfa&ion removiiig the 
Thermofcope once agaia ia to that 
folution, thc fpirit of Wine in the 
item was ha&ily impcll’d up, as if 
diebubble had becn put iiito warm 
water. And once more the Wca- 
tlicr-giati being rcrndv’d into t13c for5 
lnerly mention’d refrigerated water, 
the tin&ed liquor began to fall down 
haRiIy again, and within a while 
‘Subiided almoik into the bubble, 
whereupon to avoid injuring die in- 
arument, we thought fit to takeit 
out; io that upon the whole matter, 
if the learned Cabaw were not dclu- 
ded by miftakitig ibme Cryfials of 
Nitre (‘ which I have obkrv’d cafily 
30 hoot again in water, that has been 
glutted with i t  ) for true and pro el: 
&x, l[.cal1not but wondcr at hisa B er- 
tim, and muit: take the liberty to 
& i d  my felf warranted by fo mafly 
’kmonious Trials, as I have found 

Qrj. 2, unfa- 
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unfavourable to the fuppos’d fu- 
prcmcnefs of Cold in Saitipetrc, to 
retain my former opinion about it, 
till more tuccesful Experiments with- 
draw me from it. 

’Tis a rcceiv’d Tradition among 
the Warer-mcn and many others, 
that the Hivcrs, if m t  Ponds alfo, 
arc frozen firs at the bottom, and 
begin to thaw there. But though 1 
find this opinion to be in rcqucit, not 
only arnoiig EnglIk water-men, but 
among tlic French too, yet I think i% 
may be very warrantably quefiion’d : 
For ’tis evident in watcrs we expofe 
to frecz in largc veiIels, that the con- 
gelations begin at the furface, where 
-the liquor is contiguous to the Air, 
and thence as the cold continucs to 
prevail, the ice increafes and thick9 
ens downwards,, atid tlicrefore we 
fcc, that Frogs retire themfelves in 
frofiy weather to the bottom of ditch- 
es, whence I have had many of them 
taken out very brisk and vigorous, 
from under the thick ice that covrir’d 
the water. And 1 havebeen infoxmfi 
cd by an obkrving perfon, that at 
lea& in.fotne places, ’cis ufud in 

Winter 
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Winter for lhoals of Fikes to retire 
to thofe depths of the Sea, if fiat of 
Rivers a b ,  where they are nor to be 
foundin Summer. BcGdes if Rivers 
werc frozcn at thc bottom, we mufi 
very frcqueiitly imet in the cmergcrit 
pieces ok ice, tlic fhapes of rhole i r p  
regular Cavitics arid Protuberances, 
that are oftcii KO be foutid in  the un- 
even foils, over which Rivers take 
their coudii, whereas gcrierally 
thofe emergent pieces of ice arc flat, 
as thofe iiakcs, thar are generated on 
the furface ofthe water. Moreover 
ifcven deep rivers frecz firlk at the 
bottom, why kould not very many 
Springs and Wells Gecz firit at the 
bottom too, the contrary of which 
neverthelcfi is obvious to be obferv’d. 
In corifirmation of all which we may 
make ufe of what we formerly noted 
( in the SeAioii of the primurn FrjRi- 
d#m) about the praAife of the Ma- 
itcrs of the Frcnch Salt-works, who 
by overflowing the Banks and Caufe- 
ways all the winter, keep them from 
being fpoil’d by the fro& which 
could nor be done, it. the waters they 
fiand under froze as well at the bot- 
tom, as at the Top, But 



But 1 find, that that, which dc- 
ceives our Water-men, is, that they 
often obferve flakes of ice to aicend 
from the bottom of Rivers, to the 
Top, and indeed ic often happens, 
thar after thc hard frofi has continued 
a while, t hek  emergcnt picccs of 
ice, do  very much coiitriburc eo the 
freezing over of Rivers. For, com- 
ing, in iome of the narrower parts of 
them, to be itopp’d by thc iupcrficial 
ice, that reaches on each fide of the 
River a good way from the Banks to- 
wards the middlc, thofe flat icy bo- 
dies are eafily ccmcsitcd by the vio- 
lence of the cold, and by the help of 
the contiguous waccr, to OIIC ano- 
ther, arid by degrees firaitniiig, and 
at length choaking up thc paffage, 
Phey give a flop to thc other flakes of 
ice, that either emerging from the 
bottom, or loofciicd from the banks 
of thc River, or carried down the 
Bream towardsthem, and there be- 
ing alfo by the fame Cold cemented 
to the refi,the River is at length quite 
frozen over. And the reaion why b 
many flakes of ice come from the 
$otmrn of the River, feerns to be, 

that 
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that after the water’ has been frozen 
all aloiig near the banks, citticr ti14 
warmthofthe Sun by day, or Come 
of thok many caiualties, that may 
perform turh n thing, docs by thaw- 
ing tlic grouud, or othcrwifc looicn 
marly pieces of that ice togcthcr with 
the earth, Jtones, 0 c. that they ad- 
her’d to, from the more -itable parts 
of the banks, arid tlioiii hcavy bodies 
do by their wcight carry down with 
them the icc they are faitrid to; but 
theri thc water at the bottom oftlie 
river being warm in comparilon of 
the Air in frofty weather ( iince that 
even common warcr i s  io, wc liavc In.rhc se- 
manifcftod by cxpcriciicc, where we i:$,;.g 
&ow how much foorier ice will be t\Je durn- 

diifolv’d in water, then thaw’d in tior1 of lce-  
Air ) the di(pcrs’d icc is by dcgrccs fo 
wrought upon, that t hok  parts by 
which it he d to the Itoncs, earth, or 
other hcavy bodics being rcfolv’d, 
the remaining k c  being much lighter 
bulk for bulk, then warcr, gets look, 
and firsightway e m q e s ,  and may 
perhaps carry up with it  divers itones 
and clods of earth, that may yet hap- 
pen to itick to it, or bc inclos’d in it, 
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ifie light of which perfwades the VVa- 
terman, that the ilakcs of ice were 
gencratcd at thc bottom of the river, 
'whereas a large pkce of ice may car- 
ry up and fupport bodies of that kind 
ofa great bigncis, in cafe ihe ice it 
CeIf be proportionably gr( at., lo that 
the Aggregate of the ice, and heavy 
bodies, cxcwd not the wcight of an 
cqual bulk of watcr. On which oc- 
cafion I romcmber, that Captain 
3aws ~;rd in a voyage, extant in pur- 
"cm, relates, that upon a large piccc 
of ice in the Sea rhcy found agrear 
f h e ,  which rlicy judg'd to be three 
Ixindrcd pound weight, But of thc 
l'raditioh of thc Water-men wc 
f ia l l  fay no ~tlore, then that this hath 
bccii difcours'd, but upon no great. 
itiformatioi~, though the bett we 
codd p r o m e  j I'o that for furtker f a 9  

tisfatPion, it were to bc defir'd, that 
either by fcndinq down a Diver, or. 
by letting dowi  fomc infirument fit  
to feel (if I may ib fpeak ) the bot- 
Porn of Rivers with, aiid to try, whe- 
ther ice, i f i t  met with any, be' 4oofe 
Qrom, or uniformly cohcrcnt to thc 
'ground, and alfo bring up p'arccls of 

whata- 
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whatevcr ituff it meets with there, 
the matter were by Competcllt Ex- 
periments put out of doubr, 

We took a kal‘d Wcather-glafs 
furnilh’d with iyirit of Wine, and 
though not above IO. inches long in 
all, yct Ce~~Gblc C I I C I L ~ ~ ~ ,  and having 
caus’d a hole to bc made in t tic Cover 
of a Box, juik widc ~~ic:ugLi for the 
irnallcr eiid of rhc Glds to be thruit 
in at, we irivcrtcd she I’licrmomctcr, 
fo ttint theball of it rctted upon ttic 
COWP of a Box, and the pipe pirrted 
dirt Li ly  down wards, thcrr wc plas 
ccd about the ball a litcle bcarcn ice 
aiid falt, and obfcrv’d, whctlicr, ac- 
cordiiig to our c x p h t i o n ,  thc tiiikl- 
cd ipirit, that rcach’d to rhe niiddlc 
of the pipc, or rhereabouts, would 
be rctraCtcd upon thc refrigeratioil of 
the liquor in  thc ball, atid according- 
ly  the lpirit did in very few miriutcs 
afcend in that iliort pipe above an 
.inch higher, t h  a mark whereby 
we took m i c e  oi its former fiation, 
and would perhaps lnvc aicended 
much more, i f  thc applic atiori of the 
frigorifick mixture had b c ~  continu- 
cd; by which, and another fuccecd- 
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ing Experiment to the fame purpofe, 
it kerns, that thc condenfatioti ofli- 
quors by cold, is not always effcCtcd 
by their proper gravity only, 
which ordinarily may be iufhcient to 
make the parrs fall cloier together : 
but whether in our care the contra- 
etioii bc afiified by Come little tenaci- 
ty i n  the liquor, or by the fpriiig of 
form little aerial, or other fpirituous 
and klafiick particles, from which 
the inftrument was not perfcCtly 
freed, whai i r  was rcal’d up, or 
which happcncd to be gencratcd 
within it afterwards, will be among 
orher things more proporly inquir’d 
into in another place, where we may 
have occaGoti to make ute of this Ex@ 
periment. 

There is a famous Tradition, that 
in mufcovy, and Ioinc other cold 
Countries, ’ris d u a l  out of Ponds 
and Rivers to take up good iiumbcrs 
of Swallows inclos’d in pieces of ice, 
andthat the benumm’d birds upon 
the thawing of thc ice in a warm 
room, will come to themrelvcs a- 
gain, and fly about amazcdly for s 
while, but not lorig furvivc fo great 

and 



and iudden a chauge. I have inane; 
ther Treatife already faid fornewhat 
about this Tradition, and therefore 
h a l l  IIOW fay 110 more of it, then 
thcfe two things. Firfit, that I fince 
was affur’cl by a perfon of honour, 
that is very curious, arid was corn- 
manded by ( a  many ways) great 
Priecc to inquire out the truth of it, 
wheii tie was in iome of thok Csun- 
tries, where chc thing is k i d  to be 
familiar enough, arid t b t  t l x  emir 
nentcfi and fobcrcit perhats )IC could 
ask affirm’d the thing to Le true : 
Bat ( kconcily ) having larely iaqui- 
rcdabout this macrw of a knowing 
perlon ofquality, that was born arid 
brcd in Polarrd, he aniwcrcd mc, That 
in the parts where hc liv3J, it wasa 
very general arid uriqueltion’cl opini5 
on, that Swallows oficii hid them- 
felves all the Winter utidc rewater in 
Ponds and Lakes, and Scggy places, 
and that the Fiihermen, w h ~ n  having 
broker) the ice, they calt; thcir Nets 
for Ei(h, do draw them up benuni- 
med, but not dead, Po that they 
quickly in Stoves recover thcir wiiigs, 
but feldom after that prolong their 

lives : 



lives : But as for their being taketl up 
in ice, he told me, he had not lieard 
of it, though I k c  nor why in cafe 
they commit thetnielvos to hallow 
waters, as thofo of Ponds and Seggy 
places, often arc a h a r p  laiting froit 
maj not Cornctimcs reach them. 
And tliercforc that which lcfr me the 
greatell kruple about this Tradition, 
IS, That I his Gentleman, notwith- 
Randing his curiofity,could not affirm, 
that ever he himfulf had ken any ex- 
ample ofthc thing he related. 

But I will take this occafioti to add, 
that having a mind in froity weather 
to try t‘ome Anatomical Experiments 
about Frogs, one that I imploy’d 
breaking in a Ditch fomc ice that was 
very thick, and of which he was to 
bring me a quantity, found in the wa- 
ter, that was undcr the ice, good 
Pcorc of Frogs ( befidcs fomc Toads ) 
which I found KO be very lively, and 
divers of which I kept for certain uCcs 
a good while aftcr. 

To confirm, and to add fomc Pa- 
raliyomena unto what l have dclivcr’d 
in  the Second, and in the Twentieth 
Titks, about, the fro& getting into 

hard 



hard and lolid bodies, I hal l  here 
fubjoynfomc particulars thcre omit- 
ted, which I haw learned partly 
from Experiments, and partly from 
perlbns worthy of credit, whom 1 
putpoi'ely coolultcd about this mat- 
ter. 

And firft: 4s to the freezing of 
Wood, we have bmerimcs tri'd it 
by purpofcly cxpofing patcly other 
Wood, and parily branches, cut off 
from growing" Trees, to an intenie 
degree of Cold, by which the wood 
.feem'd in oncI night to be for fomc 
little de tbpanife 

of mine having &littlc while fincc had 
occafiori to fejb an old Appk-tree, 
Qn a day that,had bccii prFqded by a 

rtnigbts bitr;ex fro$, -&me and in- 
rrncd me, That l ~ c  foul$, that the 

: fsoit bad evidcritl picrc;'A * I f  I c iqko the veo 

.* .a \ foot hi pbmcter. A n c \ y i  Expo- 
, rienc'd Arjifi&-, *wfiof&,,iipad and 
'hand 1 .  were rnucli imploy:$ 
, building of &'cat mens. boules, told 
me, that he had ofreri'fcen liere in 
Enifandpieces of Timber i t  €elf ma- 

' nifefil y 

:ded by t ph .c. frofi.' 
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nifeltly frozen, and rendred exceed- 
ing difficult to be faw'd, the frolt sl- 
fo appearing by evident iigns to con- 
tinue in the faw-due. And there- 
fore itwili be the I d s  Itrange, if in 
Polmdtbe effeAs of Cold upon wood 
be more conrpicuous. For a learn9 
ed native affur'd me, that it1 his 
Countreg 'rwas ufual to have wood 
frozen fb hard, that the Hatchets 
would riot CUT it, but rebound from 
it, aid that'twas very ufual to hear 
in the' night a great /.many loud 
cracks, aimoft like the reports of Pi- 
fiols, of the fhingles or wooden tyles, 
wherewirh in many piaces they cover 
their houfes infiead of Slate, and this 
(as I &i~$%M)i ssk'd *) when the wei- 
ther 'was dry, and exc2iXwely cold. 
When f likcwife inkpit'd aboutlthe 
rhawing'of wood, lie told me, he 
had feveral times k e t l  pieces of Tim, 
ber, which havin be& -throughly 
frozen in thq Air, f id; whbn brought 
into rooms made warmby Stoves, 
becomcrover'd with a kind of hoar 
fibit, and *made them bok white, 
and tharthuugh his Bbw (which 9. 
ihertp'd m e j  were very ikong and 
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tougb, as being made not of wood, 
but horn, and other clofc materials, 
it would bc lo changd by the froit, 
that unlcis lyecial care werc had in 
the thawing of it, it would break. 

That Mark  and Chalk, and otlicr 
lek lolid terrzfirial Concretions will 
bekatter’d by firong and durable 
froits, is obferv’d by Husbaixdmeiy, 
who thereby find it the bcttcr fittcd 
to maiwc their land, the Texture of 
rhoie bodies, during whok intitcnefs, 
the parts mofi p r o p  t o  feed grafs 
and corn, are marc lock’d up, being 
by congelation in great art diflolv’d, 

be imploy’d in noble and durable 
Buildings, lhould bc fpoil’d by the 
froit, will perhaps to mofi readers 
kern very improbable. And thcrc- 
forc I ha l l  hcrc add what 1 have 
learn’d by inquiry of. the iapetiiouicR 
and moik expericnc’d Maiori I have 
mctwith, becauk it m a y  not only 
furprize moit readers, but prove m 
uieful obfervation to him. Having 
then inquir’d of this Traderman, 
whether he did not find, that fome 
free Ltone, a name vulgarly known, 

would 
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would not br fpoil’d by the frofi, he 
toldmc, that he had often obicrv’d 
both frcc itone and harder ltoiics theii 
that, to be exceedingly fi’oil’d by 
the froit, and rcduc’d to crack or 
kale off, to the blcmihitig and pre- 
judice of- the h O U k 5 ,  that arc built of 
them. But becauk it may be objea- 
cd aqaiiifi this, that experience (hews 
us, h i a t  divers of tho fiatelicit: Fa$ 
bricks in Eqlaiadtiavc thcie itones for 
their chief materials, and yct indure 
very well the inclcrnencics of the 
Air, thc rcply may be, that the dif- 
ferciicc may i i ~ t  coniiit in the peculi- 
ar natures ofthc itoncsimploy d, but 
in the fcvcrzll ieafoas in which the 
fame kind of fitones arc digg’d our of 
the Quarry, For if tbey bc digg’d 
up, when the cold weatlm is alrea- 
dy come in, arid imploy’d in build- 
ing thc hmc Wirtter, they will, 
upon vcry hard frolts, be apt rto 
be fliattcr’d or kale, but if they be 
digg’d early irr the Summer, and 
fuffcr’d to lye cxpos’d to tlic Sun and 
Air, during all the heat of thc Surn- 
mcr, thefc fcafon’d itones, if I may 
lo call them, may outlafk many 
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harp Wintersunimpair’d. It kern% 
to me worth trying, whether during 
their iniolatiou, if‘ that term may be 
allow’d me, there do not by the opel 
ration ofthe heat and air upon them, 
exhale a certain unripe mineral, fap, 
or moiiture ( whole recels may per* 
haps be difcover’d by weight ) which 
ifit remain in the Itooc, may by very 
piercing froits bc congeal’d almoit: 
like the fap in Timber-trees, and 
ihatter the Texture of the fio~~e, 
Which agrees wcll with what was 
told mc by an underfianding perion, 
that is Mafier of a great Glafs-houfe, 
of whom having purpofely inquir’d, 
whether he did not find, that his 
grcar earthen pots, which arc made 
up with as little water as is pofiible, & 
are defervedly famous for their du- 
rable Texture, had tior that Texture 
alter’d and impair’d by very piercing 
fro& ; he agur’d me, that if IIC did 
not takc care to keep the frofi ( as 
they i p a k  ) froin getting into them, 
thote greaiand [did VeRels, whew 
in he us’d to keep his glds in fufionp 
Would in the fire kale OK crack and 
Perhaps fly ) a i d  become unfervice- 

R r  able 
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able no lcfs then fomc weeks hOner, 
then if they bad ticvcr been impair'd 
by the frofi. And when 1 inquired, 
whether allo glafs ic fclf would not be 
much prcjudrced thereby, he afiirrn- 
cd to me, that oftentimes in very 
hard froits many glaKcs, that had 
contiriucd ititirc for many wecks (for 
that circurnitancc I was iollicitous to 
ask about ) would as it were of their 
own own accord crack with loud iioi- 
fes. Rutwhatevcr provc to be the 
iffite of iuch 'Trials, it will not be 
amifs to confirm the Tbkrzomenon it: 
felf, by the teitimony ofan illiterate, 
but very cxpericnc'd French Aurhor, 
who on a. certain occafion tclls us,, 
(as I alfo take iiotice in another 

H ojt/,c *Treatire) That he knotvs, the pones of 
i n ~ p ~ r f f -  the mountains of Ardcnnc ( famous 

enough in F r a m e )  m e  harder then 
M M r c  Marble, and yet the irrhabitants oftbat 

Countrdly do wot draw them out of the Pdifi. Quarry a'n tzlir9tcr, becaufe they m e  fab- 
j e 8  to tbefi@. And it h f i  &en divers 
timesfper), t h t  thaws, the YO& 

witbogt being cat, have f i d h  dowa, 5nd 
kill'd many. 

But it may yct fecm fax more u m  
likely, 

ft ion ,$ 
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likely, that frofts flioilld get into 
mectals thetnfelves, ‘and yet having 
ask3d the newly mentim’d PolonidtJ, 
whether he had obferv’d any thing 
that kind, he anfwer’d, that  he had 
often by drawing out his fword and 
pulling our his piftols, when hc had 
been long in die field, and c a m  into 
a hoc room, found them quickly h!- 
mofi whitened over, by a kind, af 
imall hoar frofi, Bur wherher this 
were, as he concciv’d any thing, that 
was drawn out of the Stcel, and let.! 
fed on thc furface OF it, 1 wabt cir- 
Cumfiances enough to make me w 
ling to determine. But if we wilt 
credit Olrtus Alagnus, ic mull bc COII- 
fcfs’d, that coniidcrabl thick pieces 
of Iron and Stcel ir  fel ! , will in the 
Northern Rcgions bc rciidcr’d fo 
brittle by thc CXtreme frofi, that they 
are fain to temper their itiitrurncntk 
afrer a peculiar manner : his words, 
wliicli being remarkable, I forbear 
to alrcr, are thefc, Yi‘dPrr‘tur prateref tji: kihi 
ferrei li ones certa ratio/ze fbbricntr, 23, 

qlria btk P pi‘d atque hdurdtd glacies CAL 

terid ;nltrumerrt&fip.reL nm c e d w  fa& 
l i i ~  ififringitur darn atia Srcives c / ia$~c  
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permixtrC, in vebrmcnti frjgure adlo- 
lumglaciei vel virentis arborrs iRum ins 
Jar uitri rumpurn~, ubi ligones yradi- 
ai Jive fcrre4 haft& firtifitmi rnrnent. 
VV hich tefiimony, notwithitanding 
what fome have written to thisAu- 
thors difparagement, does not kern 
to me at all incredible. For I re- 
member, that even here in England I 
have had the curiofity to caule trials 
to be madein very frofiy weather, 
whereby,it an expert Smith I then us’d 
to imploy, did notgratia deceive me 
in the Irons I imployBd, that mcttal 
may by Iuch degrees of cold, as even 
our Climatc is capable of, be renders 
cd exceeding bride, as he feveral 
timcsaffirm*d to me, that there are 
fome kinds of iron which he could 
hammer, and tur~i, as they phrafc it, 
cold in open weather, which yet in 
very hard frons would become io 
brittle, as by the fame way of work- 
ing eafily to break, if not to fiyc 
afundcr. And this: he affirm’d both 
of Iron and Steel, of which latter 
mettal another very skilful workman, 
whom I all0 confulted, ccrtifi’d ;the 
like : but though this difagreed not 

with 
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with trials purpofely made on Iron 
rods had inform’d me, yet prefu- 
ming; that in fuch a nice piece of 
work as a ipring, iorne iurther fatis- 
fa&ion about this matter might bc 
obtain’d, I inquired of a very dexte- 
rous Artificer, rhat was skill’d in ma- 
king ipririgs far others, whether or 
no he found a neceficy of giving 
iprings another temper in very frofiy 
weather, then at othcr fcdons, and 
headwered me, that in iuch wca- 
ther, if he gave his fprings the fame 
tcmper, that he did in mild and open 
weather, they would be verya tto 
break. And therefore in very $arp 
€eafons he us’d to take them down 
lower, as they fpeak, that is, give 
thema foftcr temper then at othcr 
times, which as it makes it probable, 
that the cold may have a confider- 
able operation upon bodies, upon 
which moa men would not fufpeA: it 
tohave one, fo that difcovery ma 

further then we are yet aware of, 
touching the intereft that cold mag 
hove in many of the Wmmma of 
nature. 

afford a hint, that may poably reac l 
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, fiould here fubjoyn,, that i n  pro- 

(.cution of what is dclivcr’d in the 
$X, Qchibn a b ~ u t  the wei ht of Po- 

bodies, that1 there w i  k’d mift 
be cxpos’d to a congealing Air, I id 
caufc Pome Trials of that kind to be 
madc in a very froity night, cfpcci- 
ally with €$ricks, but forn~.diing that 
happened t~ fhc only Scales I thcn 
bad fir forjuqh an Experiment, madc 
VC doubt, whcthcr Conle littlo iq- 
creak of wciglit, tbat fccnl’d to bc 
gain’d by cwgclatioti, wcte to be rc- 
li’d upoii, thaugh thcre did iiat ap- 
pear an hoar fiolt, or other thing 
~ u f w ~ r  B ly adhering, to which the ef- 
fcCt could be akrib’d. 

1 6  is 9 Tradition, which the Schoals 
and others have rccciv’d with great 
vcncxatjat, from theit Maiter 4 y i T  
potle, that,hot w a w  tyiii [ioncr frccq 

der, tjiat rhc lcariicd C a l d u ~ ,  as I 
$rid him quoted by -&wtbalincM, 
ihould co,iittadi@ this CTraditian, 
thoqgh hc bc himklf a cohmqntqi& 
bpQn that Book of QAu&?#k7 ’vuhcqnip 
+is dclivar’d, Far I couI4. neveE‘(at 
gisfie I ,  my {elf3 that thcrc is ( at lca& 

with 

@II cold ; but I do D Q ~  ~ ~ b c h  WQII= 
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with our water, and in ourG1imate J 
any truth in the *Aflkrtion, though I 
have made trial of it more ways then 
one, bur it may vcry well fuffice to 
mention a few of the plainkit and ca- 
Gcfi Trials, with wlmfo fucccfs 1 
~ c . 1 1  iatisfi’d as to thc main, as the 
Rcader alfo hi l l ,  I doubt not, be j 
thotogh not [raving, f o r  wam of 
liealth, becii able to hnvc f0 immedi- 
ate an inIpcct;ioii oftticti, as of the 
rcfi of m y  Expcrimciits, 1 W ~ S  Iblnti- 
times fain to twit the watclrfulilcis of 
m y  fcrvaiits ( whom I was carctul to 
h d  out ofccn) to bring MC word 
how biig after the firft frerzirig OF 
thexold water, it was before the 
0 t h  began to,bc congeal’d. 

We tookthen ttme pottingcrs, as 
nearof a h e  as we could, ahd the 
Ohe we fill’d ’ almofi to rhc top with 
cold water, rhc othrr with water, 
that had bccn boil’d bcfore, and was 
moderately cool’d again, and rhe 
third with hot water; there three 
veffcls were expos’d together ia the 
fame place to the frcczing Air. 

In the Entry of OJIC ~k the Trials, I 
find, thatbeitlg all three put Out ;lr 

R r  4 half 
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hdfan hour after eight of the clock 
That the pottinger that contaip’d the 
coldliquor began to freez a1 ;after 
tea, 

. l ha r  which contain’d the water 
hcatcd and cool’d again, began to 
frcez pafi ten. 

And that which contain’d the hot 
water, at half an hour aftcr cleven, 
and lomewhat better. So that though 
all frozc within thc cornpais of two 
hours, yct the cold water began this 
timc to freez an hour and a fooner 
thca the hot.. 

Thcfe pottingers were earthen, but 
I ellewherc madc the Trial in others 
of mettal, and there alfo the cold 
water begati to frcez, both before 
ghat which had been hcatcd and cool- 
ed again, and long before the hot. 

Another time I mcafurcd out thc 
water by lpoonfuls into pottingers 
(not having [her; by me any fit Scales 
90 weigh it ) to be the more iure, that 
ehe uantities of water ihould nor bc 
$on 7 iderably unequal, and then olfo 
the cold water froze a confidergble 
)tdiile before the hot. 

Bi.at vy uigal jealoufie iq the qip- 
king 
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king nice Experirncnts, tempting me 
to inquire, whether the water in 
fome of the former Trials had not 
been heated ina itonc Bottlc, not a 
Skillet, it was confeis’d, that it was 
fo, but that the bottle us’d to contain 
nothing bur Beer, and had been 
wafh’d before-hand: And though I 
didnot think, that the bottle could 
have m y  confidcrablo i~ifiucnce on 
thc Experiment yet leafi i t  fhould 
be fulpc&d, that the Icaldiiig wa- 
ter, mighr have imbib’d h ine  iyiri- 
tuws pal ts remaining yet among the 
minute drcgs of Beer io the pores of 
the bottle, for the greater fecurity f 
caus’d the water to bc licated in a 
Skillct, and becauie in one of the 
Trials made in a Village, where we 
had not choice of pottingcrs, the 
cold water chanc’d to be put into one, 
that afterwards fecm’d lcf‘s, then that 
wherein thc hot was cxpos’d, I did 
this very day repeat the Experiment, 
by putting cold water into a fome- 
what larger pottingcr, heating the 
other watcr in  a Skillet, and the 
event of the Trials is this, 

That the cold water being put Out 
with 



withthe re& at after 6. began to 
freez lornewhat before + afccr 7. 

The water heated and cool’d a- 
gain, began tofrecz $ after 7. And 
having thek frozen waters a pretty 
while by me, I icnt in for my own 
further fatisfatlion, for the bot war 
ter, and found it not to be, in the 
leait, frozen at half a quarter af- 
ter 8. So that fuppofing it to conti- 
nue half a quarter of an hour lonqer 

* i t  before thc beginning of its congclh- 
after- onJ * it was twice as long ere it bc- 
dtr\Jr ganto freez, as the cold watcr had 
hff. been. 

By which we may fee how well 
beitow’d their labour has bccn, that 
have puzled themfcives and others, 
togive the rcaCon of a Phmomenon, 
which perhapswith haif the painsthey 
might have found to bc butChym&ca/. 

1 have bccii the more circumfian- 
tial in fitting down t hck Trials, that 
I may cxprefs a civility to io famous 
a Philoiopher as t/slriffotfeJ and alfo 
becaule Artificial Congclations, 
which wc can commonly beit com- 
mand, and which wc have the often- 
cf i  us’d about our other Experiments, 

arc 

wnrdc d l A  
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perceivingone of them ro be more 
Conical or acuminated, where iti 
had been feal’d up then the other, it 
feem’d probable, and afterwards ap- 
pear’d true, that the water in this 
acuminated part, being iuddenly 
frozen by reafon of the flenderncfs of 
the glafs thete, promoted and acce- 
lerated the Congelation of the rcfi, 
To that whether it were the cold or 
the hot water, that wa5 put into that 
ipe, it would thereby gain a manic 

kfi advantafe. 
In the oregoing Experiments 

f made in pottingers ) I made ufe not 
onlyofcold and hot water, but of 
water that had been heated and cool’d 
again, h g h  not reduc’d to its full 
priftine coldnefs, to prevent the Ob$ 
jeAions of fome, that might pretend, 
that fuch water would have frozen 
fooner then Cold, which yct would 
not falve the common opinion which 
Ipecifies not fuch water. 



Nd it kerns, that h c h  Cautions 
as I have been mentioning, are 

not alto ether ufclefs. For acciden- 
tally CB ing my eye upon the Circufzu 
piranus of BerigardM upon An odes 
Meteors, I fornewhat wonderd to 
find, that an Author, who is loolc’d 
upon to be a great advercary of d?d~ 
{fotle, except in his dangerous and ill- 
grounded conceit of the eternity of 
the world, and fome other errone- 
ous opinioiis, does yet indeavout to 
juftifie Arilfotle by affirming, that his 
Experiment will fucceed, if by heat- 
ed water we underitand, that which 
having been heated, is fuffcred to 
cool again, till it be reduc’d to the 
temper of other water which was nor 
heated. For this refri erared Water 

much iooner then the other water, 
but this 1 confcfs I am very unapt to 
believe, For having divers times 
caus’d cold water to be expos’d to the 

Air 

a A 
f 

he fays, he has foun 8 to congeal 

_ _  I 
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Air in frofiy weather, with that 
which liad been heated and cool'd as 
gain, and having fet:, ipmetimcs on(: 
ot my Domefikks; fomctimes ano- 
ther, to watch thcm, the eveiits did 
very much disfavotn the affertion of 
oar Author, though care was had of 
the circumfiances mofi confiderabfc 
in fuclihn Experiment, as the matw,  
fize and thape of the vefircls; the 
e' ual degree of cold in the two feve- 
ra P 'parcels ofwatcr (itfto both which 
1 fomerimcs dipp'd my finger ta 
judgeof them beforcthcy were ex- 
pos h )  and the pldce, in which rhcy 
were put both ragether to bc frozen. 
Bur.fdt further iatisfa&ion, We ete- 
wherr took tv+o pottingas, bcnight 
purpokly for the making of Ekpcri-' 
tnents, of the fame' fize and h a p ,  
and in the fame fhap ; one of thcfc 
we almoit fill'd widi told Watcr out 
ofa gld6, wherein we mark'd how 
hightharwater reacWd, that by fil- 
ling f ie  fame glds to the fame Iicighr 
dith the rcfrigktatcd watcr, Ntc' 
Might be abk t@ mcdute oat rbc 
iacrte uamiry intd the other pofritlgs 
cf. %his dorre, I appointed one, 

W h o k  



C693) 
whore care1 had 110 reaton to difiruit, 
to exatninc thc tempers of the {eve- 
ral waters, with a more then ordina- 
rily ieufiblc Weatfier-glafs, as a far 
Ofer Criterion then the bare touch, 
to judge of the coldmfs uf liquors; 
tlrek bcing rcduc'd to the fame tem- 
per, were expos'd to a vcry harp 
Air, and there watch'd by the per- 
Ton, whom ( beitig not well, and un- 
abIe to ripport Iuch weather my felf 3 
I appointed to attend the Exycri- 
ment, arid he accordirig to dirc&tion 
finding them begin to frcez, as 
'twerc at rhc very fame time, brought 
me it1 tlie two pottingers, in each of 
which 1 iaw thc beginnings, and but 
tbc beginnings of congelation, whcre 
the upper iurfaccs of the waters were 
contiguous to the containirig veffels : 
Po that liaving rnadc this Experiment 
with much greater exa&ncfs then 
probably Berigardm did, or, for 
want of fuch iiifiruments as 1 us'd, 
tddmake it, I cannot bur fufpc&, 
iuppofing the common waters& and 
I us'd, to be of the fatne xmure, that, 
.he wascirlier ncgli cnt ar ovcrLeen, 

gc ra ted 
ia affirming, that ! cated and ref& 
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gerated water, will coolfo muchfooa~ 
er, as he would perfwadc us, then 

other. * And 

vinc’d by experi- 
ence, that it will 

freez fooner d t  all, Po till he have bet- 
ter made out the reaion he kerns to 
give of the Phanomenon, I mull que- 
fiion whether he rightly aicribe af- 
ter Cabdm ( if I much mifremcmber 
not) the con elation of water to a 

cold fpirits, that pleiititully mingle 
with the water, which Coagulum it 
feerns ( for his fiyle is slot wont to be 
very perlpicuous) that he would 
have to contilt of certain dry Core 
pufcles, no lek neceffary to conglaci- 
ate water, then Runner to curdle 
Milk : And for what this’ Author 

*@are ferventem q u a m  AdbibuiJe as I am not con- 
oportct 111i aJJerit eam e0; miitw geiaa- 
bilem, prac lp3  /a&m. Pag. 51 I.  

certain Cuagu B urn, dillin& from the 

fays, * that he 
muit have ims *Turn cite ilia congelabat, ut exime- 

rem ex eo crullpm undm aut alteram 
anteqwnm non calefatta vel feuifl- ploy’d boiling or 

icalding water, me concreviJet. Pag. $72. 

who affirms it to be lefs coKgealab1; 
then other, that mifiakc may be fuf- 
ficiently difprov’d by the fevers1 
above recited Trials, wherein we 

found 
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f60nd water,modcrue)y refrigerated, 
to fnxz much later then coid, 
whcb-cas Bcrigardm intimates, t5sr 
the perfon whoever he be, chat he: 
dificnts from, docs unskilfully Cup 
pofe warm fait-water to be die Ic(s 
difpos’d to congelation for being 
falt, out Author is therein alfo mi- 
itairen ; for though it be true what bo: 
alledges, that Lalt outw,ardy ayylz’d 
promotes the congelatiori of water, 
yet, that di olu’d in water, it has a 
contrary e fp  e&, may appear by the 
familiar obfervation, that Sea-water 
is much more difficult to be congeal’d 
then frefii water : and to &ow, that 
’cis not a property of Sea-water, bur 
a water impregnated with COMMO~I 
Salt, I have revcral times tri’d, that 
a itrong folution offiich faIt in ordi, 
nary water, will not at all be con- 
geal’d by the being expos’d to the 
Air, even in very harp frofis, as 
may be eafily collcAed from fome 
of the Experiments rnentiori’d iii the 
former part of this Rook. Another 
particular there is ( abaut the U: L $ 
Allume in rcfercncc to frcczirlg kii 
this often cited pacage of fimgardMj, 

SE which 



which 1 might herc exarniiie, h % a y  

hait: and my Ldiipofccdnels to iin,;-jgc 
in 3 controverlie of imall moiii:nr, 

m e  ' k c  did not injoyn me to defer it till a fit- 
ends. Y o g ~ r r r p r  ter occafion. 

-__ ._ _ _  . . . . ... .-. --- 

To confirm the power afcrib'd in 
the VI. Se&tion to cold, as to the 
long prclervation of bodies from COT- 
ruption, 'twill not bc amik to add 
theic two remarkable pagagcs, the 
latter of which affords a good ins 
fiancc of the improvement, that may 
be made of iomc de rees of cold to 

The firfi obkrvarion is afforded 
US by fomc of our Countccy-men, in 
aVoyage extant in Punbas, where 
the wticer of it [peaks thus : Of' the 

I " l f r C b 4 f  Samojeds, whole Couritrcy hc vifi- 
''b*4-r'f. 19.pag. tcd, Their Dead tkg bury on the fide of 
844. the hi&, where tbcg live ( which is c o w  

moa$ onfo'ome fmall IJlands ) making a 
pile ofjlones aver tbem, yet not fo Clofb 
dut that we rnigbt fee the dead Bbdj, t b  
Air being fo piercing, that it kecpeth 
them from much Pinhing jhorr : fi 
likcwiJe I haue~ecn their Dogs buried in 
diia[ame manner, The 

the ufes of humane li f e. 



Theorher obfcrvation is given us 
ih the defcription of Iceland ( made 
by one that vifitcd i r  ) to bc met with 
4; the fame purchas’s CoIlcQions, 
where among yther things hc gives 
US this Account, which it I miitake 
not, I have had cotifirin’d by other., 
oftheir itrange way of ordcring and 
preferving their Filh. liltvjtg takpen tji.2, 
them, they p h c k  out the (IIOIIPS,~ ar/d lay 
zqj their boweh, and makt Fat .or Oyl of 
them : Thej h e y  up their Pilh in the opn 
Air, and the p&ty of the Air is Jacb 
there, that tbey are bavd1)ed orrb with the 
Wind and Slm, withoidt Sah, betley 
sure9 then if they were corned with salt. 
And if !hey kill any Ijeali, they p f r r v e  
tbe fleh without [ii~ck or yutrefitHiotz, 
*&out salt, bardued on& mjth the wind. 

I know iiot whether ’twill be 
Worth whileto add to the fifthand 
fixth Numbers of the VII. Titic, that, 
for furrhcr confirmarion of our opir 
nion, that ’tis nor Natures abhorrenr 
cie of a  mum, but the diitcnfion of 
the water, that breaks glaircs, when 
the conta*d liquors come to be con- 
gcal’d, I did 011 fct purpoie fill fevc- 
Ql vials (fame at one time, and 

Sf 2 Lome 
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Pome at another) to the lower parts 
of their necks ( moil of which wcrc 
purpokly madc long) with common 
water, and though they were all left 
unitopp’d , that the external Air 
might come in frccly to them; yet 
notonly one of them, that I itirr’d 
up  and down in a mixture of beaten 
icc, ialr, and water, was haRiIy 
broken upon the congelation of the 
coiitain’d water, but fevcral others, 
that were expos’d to be frozen mote 
leiturely by the cold Air only, were 
likewife broken to pieces, by the cx- 
panfion of the freczlrig water, as ap- 
pear’d both by the gaping cracks, and 
alfo by this, that thc ice was confide- 
rably rifen in  the necks above the wa- 
ters former fiations, which had been 
noted by marks before ; and if it had 
been more cafie for the included wa- 
ter to make it felf room, either by 
itretching the glats, or ( rather) 
leaving the fuperficial ice congcal’d at 
firit in the neck, or by both thole 
ways together, then to break the vef- 
fel, thevial would probfibly have re- 
mained intire, 

I lay probfiblj’, bccaule I am not 
lurq 



fire, that there may not fomctimes 
intervelie in theie Expcriments fomer 
what that may need iurther obfcrva- 
tion and inquiring. For /M it kerns, 
that what 1 have been lately fayin 
may be confirmed by an unitopp’ 
vial, which was expos’d at the lame 
time to congelation, with this Luc- 
ceis, that without brcaking the vial 
the water was frozen, and the ice in 
the iicck impell’d up a good way a- 
bove the height, at which the liquor 
reCted before it began to congeal; 
/o ou the other ride I remember, that 
I have Cometimes had t good fiore of 
liquor frozen in a viaI, without 
breaking thc glafs, though a vial 
were itopp‘d: as if the difference, 
that I have on other occations obier- 
ved betwixt glaifes, whereof fomc 
are very brittle, and others more apt 
to yield, might have an influcnce on 
rich Experiments, or that Pome pe- 
culiar Cofcneis, or other property of 
the ice, that afforded tnc my obferr 
vation, or elk fome other thing not 
yet taken notice of, were able to va- 
ry their fuccek. 

in confirmation of what is deliver- 
SL 3 ed 

i 
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ed in the VIr. Setkion, about the ex- 
panfionof watcr by freezing, I ha l l  
add, that having caus’d [owe firong 
glalstlbttlcs of a not incpnfidcrabk 
bignels to be fill’d with a congealable 
liquor, excepting the necks, which 
wcrc filll’d with Sallct oyl, I oblcrv’d, 
thatin a fomcwhat long, and very 
h a r p  frofi tho contained water was 
ib far cxpandcd by congelation, thar 
itnotoi1)y thrufi up thc corks, bur 
the cold having taken away the defjud 
eqcy ot tbc oyl, that liquor rogcthcx 
with the water, that CQUM no longer 
bc coptain’d in  thc Cavities of the 
glares, bring as i t  kem’d, frozen as 
faitas it was thruit: out of the neck, 
thcreappcar’d quite above the U P P C ~  
part of thc Bottles, Cylinders of dic 
vers iiichcs in hcighr, coniifiiiig part, 
ly of concrctcd oyl, and partly ,of 
iongeal’d water, having on thcjp 
tops the corks that had been rais’d by 
them; 

It is a Tradition very currant; 
among us, that whcn Ponds or Riuctrs 
arc frozen over, unlefs the ice be,Ce@- 
IbnabIy broken in icvcxql places, t l x  
Fifhps will dye fpr want of Air. 

And 1 _ I f  



Atid 1 find this 
Tradition to 'bc 
more general , 
then, bcfore I, 
madc particular 
inquiry into it, I 
knew of, For 
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( 2 0 , )  Book you may meet with in 
the Margent, though in another 
place hc kerns to intimate another, 
and not an abliurd, rcafon of the death 
of Fiflies in Winter, where adverc 
tifkg the Reader, that Ponds and 
Lakes did generally begin to freez in * OBober, he 

Y Pr m i t r e n d u r n  efl quod gcnerdircr  adds, that Eifi- 
ornnrc ~ c W I ,  6 f l d g t i a k s  Aqud in 
men e Otipbri i n t i l i r n r  congelrlri, gly- es 
c ie luc  aultojrigore i n  lerifiue l c ~ r s  found lpffocatedj 

when the Thaw tantum rosdeiifari. ut H R i  vend: l a c w  
& f ldgnn v i v e n t i s  aqur non i n t m n r ,  
p$rs [uffkati rempore reNutionis comes , wber8 

ueinr(or fprings) gf,rciei inJpicianrur, v c r u m  ne hac 
fuffocdtro t ~ m  difictidiofn fint, difi- 
n e n t i i  i/ratorum continue glaciej i p -  i f h h g  water do 

j d  pcrfFingirpr ne congeletur. Olai t o t  enter: by Mapni lib. I .  Titalodc tranfitu gla- 
ciali, Qc. which parage he 

kerns to make 
the wane of lhifted water cooperate 
to the fuffocation of the Eifhes, And 
to the fame purpok I ha l l  now add, 
that having inquir’d of a learned Na- 
tive, that had had about Cracouia, 
C whofe Territory is Iaid to abound 
much in Ponds ) whether the Polan- 
der8 alfo us’d the fame cufiome, he 
aniwcred me, that they did, and 
ohat fometimes in larger Ponds they 
Vwre careful to break thc ice in eighk 

Or 

are ufualI 
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or ten fcveral places, to make To m& 
ny, either vents or Air-holes, for the 
preictvation (as they happos’d 1 of 
the Fifh. And when I inquir’d of 
the often mention’d RuSsjarr EmpeP 
ror5 PhyGcian, whether in ~~~&~fctovy 
the froit kill’d the Filhrs in the 
Ponds, in cafe the ice wcrc nor bro- 
ken to give thcm Air, he anfwered, 
that in ordiiiary Ponds it  wcxc not to 
be doubted, but that in great Lakes 
he could not tell, bccaufe the Fifier- 
men u k  to brcak many p a t  holes in 
thc ice for the taking of thc: Eih. 
For at each oftheie holes they thrufi 
in a. Net, and all thck Nets are 
drawn up together in oiic great 
breach made in tome coiivenietlt place 
near the middle of the rek 3 

It appears then, that the Traditi- 
on is general enough, but whcthcr it 
be well grounded, 1 dare not deter- 
mine, either affirmatively or nega- 
tively, till trial have been made in 
Ponds with more ofdefi n or ofcu- 

then I 
have known hitherto done, men 
kerning to have acquiefc’d in the 
Tradition without eramining it, and 

tQ 

riofity, and watchfulnes, 7 
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to have been more careful, not to 
dmit what is generally believ’d ne- 
ccffary to thc prefervation of their: 
Filh, then to try, whether they 
would efcapc without it: Where4 
fore, though for ought I kriow the 
Tradition may prow true, yet to in- 
duce men not to think it certain, till 
experience has duly conviiic’d them 
of it, I h a l l  reprcfent, That as 
much as I haw in other Treatires ma- 
nifefied, how necefiary Air is to Anis 
mals; .yet whether Fikes may J ~ O E  
live, either without Air, or without 
any more of it, then they may find 
interfpers’d in the water they h i m  
in, has not yet, that I know of, bean 
fu6ciently prov’d, For what wr6 
have attempted of that iiatwc intour 
Pneumatkal Engine, whether it :be 
fatisfaa&ory or not, is not yet divul.. 
gcd. And I remember not to haw 
hitherto met with any writer, ( ips* 
cept O l m  be confirdedxo intimate 
io much ) that affirms upon bik OWIP ob- 
f t r w ~ z b ,  that the want of breaking 
ice in Bonds has dcfiroy’d all the 
Fifh, Belidcs, that pofibly i n k r e  
zen I+&, there my be other rea- 

€ons 



foasof the death of the F~&Es, zliar 
are kill’d (if any itore of themb f i )  
by very iharp froits. .FQX 
knows what the locking upr.$&ime 
kinds of iubterraneal itcams, char 
arc wont frccly to afcend tlirough 
water unfro~er3~. may da  to vitiate 
atid. infell the unventula~ed water, 
and makc it npxious to thc Fifies, 
that live in it : pcrliaps alfo the egcrcc 
mentitiow ficams, that iriCenfibly it- 
fuc out of rbs bodics of thc ‘Fiflies 
th~rnfeIves,may, by k i n g  peno’dup by 
thc ice, conttitwro in ionic safes t o  
the vitiatiog ofirk;water, at ,hit;  in 
rcfcrencc KQ fomc iort,.of HHhes. 
For k i n g  dcfirous to katn  ,from 8 
pcrlon curious of the wqys Ofprcrer- 
yirig ~ i i d  trawJpwting Fifli, whether 
b>me Fiihcs aould not quickby 1 lan- 
gbiih, grow fi4; *md Eometimm,dy 
oMtkrighc, if thawam tbeytfwtln in 
vyerrc not: afras:fiifted, hcaffirfd:me, 
that iome kia& Clf then? w d d  : t  ,aod 
jtbasnot yctt $hat I hear .ai, been 
tsi:d, whcthcr Qtt PO, theugh:.Ronds 
fdii9m frecz IS, the: b0tt001lJ yot tbc 
water that. remaitis under the ice. ( in 
which i t  [eEiomt Eilhes m a y b  now 

and 
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arid thenintercepted ) may not, even 
whilefi it contimes miwugeal’d,ad- 
mit a degree of cold, that though not 
great enough to turn water into ice, 
m‘ayyet be great enough, when it 
continues very long, to deRroy Filho 
es, though not immediately, yct 
within a lets fpace of time, rhen that, 
during which the furface of the 
Pond continues frozen. But ’tis nor 
worth while to be Collicitous about 
conje&ures of cautes,. ti11 we are 
ofthe Truth ofthe Phanomenon j and 
thefe things are propos’d not to much 
to confute the Tradition, we have 
been fpcakiiig of, as to bring it to a 
Trial, which, havin 110 opportunity 
to make in Ponds, P endcavourd as 
well this Winter as formerly, to ob- 
tain what ihformation I could from 
Trials made in fmall delfels, with the 
few Eilhes I was able to procure. 
And 1:hall fubjoyti rnoft of there 
Trials, not becaufe I think them very 
confiderable, but bekaufi they are, 
for ought I know, the only attempts 
of the kind, that have yet been 

q o  Catisfie my felf, whether the 
ices 

de. 



ices denying accefs to the Air, was 
that whichdeltroy’d Fikes in frozen 
Ponds, I thought upon this Epcdi- 
cnt, ’I  procur’d a glafs v c k l  with a 
large bclly, and a long ceck, but f i i  
flendcr, that it was only wide enough 
for the body of the Fiihcs to pafs 
through, and then having fill’d thc 
veRcl with fomc live Gudgeons, and 
a good Quantity of water, the neck 
ot it was made to pais through a hole 
that was left, or made lor it in the 
midfi of a metalline plate, or wood- 
en Trencher, which could delcend 
no lower then tho I I C C ! C , ~ ~ C ~ U ~  of the 
inferior part of the glafi that would 
not Puffer it, and which Cervd to fup.. 
port a mixture of Ice ( or Snow ) and 
Salt, which was appli’d rouad about 
thc extant neck of the glafs. By this 
contrivance I propos’d to my felfs 
double advanta e ;  the fr-, that, 

ways To eafie, as one would think to 
be h e ,  that the furface of the wqter 
is quite frozen over in ever part, by 

klf, by inverting the glafs, and ob- 
ferving, that the ice had fo exaAIy 

chosk’d 

whereas in broa % veffels tis not a19 

rhis way I could eafily r atisfic my 



chsakr‘d up and ftopr .the neck, that 
no dtop of water could get out, nor 
any biibble of Air get in, and yet the 
Fihes had liberty enough t6 play in 
the lubjacent water. The other con- 
vefiicncy was, thar, the frigorifick 
mixture being apph’d to the neck, no 
water was congeal’d, or extremely 
refrigetated, but that which has  
contain’din the neck, io that there 
feem’d no caufc to fufpe&, that in 
cafe the Filhes, thus debarr’d of Air, 
fiduld not bc able to live in the wa- 
ter, it was rather Cold, then want of 
Air that kill’d them. But thou h not 

a remove, to profecute thefe Trials to 
the  utmofi, nor to regifier all the 
circumftances, I EhaH not lag much 
weighr upon it, yet I remember, 
that the included F i b  continued 
long enough alive, to make me 
ihrowdly LufpeA’ the Truth of the 
vulgar Tradition. 

Anorher time being dcfiiture d thc  
convenhncy of fach gtaKe, I caus’d 
fame of rhe tame kind ofhihcs to be 

into a broad and ff at carthcn vec 
with not much more water, d m  

fufic’d 

having then been able, by rea f on of 



fuf€ic’d pcrfealy to cover tbcm, and 
having cxpos’d them all night to a 
w r y  intctiie dcgrce of cold, 1 found 
the next morning, that iome hours 
aftcr day, tlicy were alivc, and‘ 
ioem’d not to have bccn much prejuo 
diced by the cold, or exclufion of 
Air. ’Tis true, that thcre was a ve- 
ry large movcablc bubble under the 
ice, but that lccm’d to have been gc- 
neratcd by thc Air, or fomc Anal+ 
gous fubftancc, cniitred out of the 
Gills or bodies of the Fiflics therm 
felvcs : for, that the iurface of the wa- 
ter was cxa&iy frozen over ( which 
does not in iuch Trials happen fo of- 
~ C D ,  as one would think ) I found, by 
being able to hold the vcflkl quite in- 
verted, without lofing one drop of 
water. Arid that this lar e bubble 

Fifies thcaifclves, I was induc’d to 
fuPpe€k, bccauk having at difFcrca 
fcafons of the year, for divers p u r p  
feskept feveral forts of Fihcs, and 
particularly Gudgeons, for many 
days ill glafs veflels, to fatisfie my 
felf about fonie Thmomena I had a 
mind to oblcrvc, I have often by 

might pofibly proceed F rom the 

watch- 
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watching them, ken them lift up 
their mouthes above the furface of the 
water, and feem to gape and take in 
Air, and afterwards let go under wa- 
tcr out of their rnouthes and gills di- 
vers bubbks, which leern’cf to be 
portionslof thc Air they had taken in, 
perhaps a little altet’d in their bodies. 
And particularly in Lampries (of 
which odd Port of Eilhes I elfewhere 
make mention) I have with pleaturc, 
bothobferv’dand kow’d to in cni- 
ousmen, that being taken out o f the 
water into the Air, and then held 
under water again, they very mani- 
fefilyappear’d to fqueez out, and 
that iior without fome force, at thofe 
Levera1 little holcs, which are corn- 
monly iniftaken for their eyes, nu- 
merous and conrpicuous bubbles of 
Air, which they feem’d to have tal 
ken in at their mouthes, if not alfo 
at thok holes. But of thek matters 
afitter occation may perhaps invite 
me to fay more. To return now to 
ourGudgeons, I fhdl add, thatto 
fatisfie my ielf further, what cold 
and want of Air they may be broughr 
to fupport, I expos’d - .  a couplc of 

them 
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them in a baron, to an cxcccding bit. 
ter night, and though the next day 1 
found the ice frozcn in tlic vcffi.1 ta a 
great thicknofi, and 011c of rlic Fifka- 
os frozen up in it, thcrc remaining 
a little water uiifrozeii, tho otlicr 
1:iili appcar’d through the ice to IIIO~G 
toand fro, arld the ice hiog  after- 
wards partly thaw’d, atid partly broo 
ken, not only that F i h  was found 
lively c~iough, but the other, which 
1 alone judg’d not to bc quite dead, 
though, when the ice was broke, it 
lay rnovelefs, did in a few minutes 
fo far recover, as to tow aftcr it ( if 
1may folpeak] a good piece, into 
Which his tail remainad yet infertcd ; 
and rhougli one of. there, atidfomc 
Other Gudgeons, that had been ah 
ready weakncd by long kwping, 
Were once more cxpos’d in the Bafon 
to thc froit., and fufFcr’d PO lye there, 
till they were frozen up, yct the ice 
being brokcn,qin which they were in# 
clos’d, though rhcir bodics were fliff 
and crooked, and feem’d to bc iiark 
dead, lying jn the warm with their 
bellies upwards, yet one ot’theni 
quickly recovered, arid i t l ~  other 

Tt  nor: 



not very long after began to h o w  
manifeit tigns of life, though he 
could tiot in many hours after io far 
r e c o w ,  as to twim with his back u p  
wards. ’ris true, that rhelr: i-iihes 
did not long iurvive, but of that, two 
or thrcc, not improbable reafons, 
might be given, if i~ wcre worth 
while to namc hcrc any other then 
this, that thc ice, thcy had becii fi.ozcn 
up iti, or the violence that was offer- 
cd them by thc fragments of it, when 
it was brokcii, had wouiidtd them, 
as was maiiifcfi cnough by iome 
hurts, that appoar’d upon thcir bo- 
dies ; yet fame othcr Gudgeons were 
irrecoverably frozen to death, by be5 
ing kept inclos’d in ice, during ( if 1 
mih-erncmbcr not the t ime) thrcc 
days. And as for othcr Animals, I 
caus’d a coupk of Frogs to bc artifi- 
cially frozen in a wide niouth’d glafs, 
fur nilh’d with a convcniciit quai1 t ity 
ofwater, but though thcy feemd at 
firik inclos’d in ice, yet looking near9 
cr, I found, that about each of them 
thcrc rcmain’d a littlc turbid liquor 
unfrozen, as if it had beeti kept fo 
by tome expirations from their bo- 

dies, 
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dies. Wherefore cauhg either the 
farm., or two othcrs, ( ior 1 do not 
purlCtilally remember that circum, 
itance) to bo carefully, f r ~ ~ c i i ,  and 
for a confiderable while, I found, 
chat notwitliitanding the ice, into 
which niofi part of thc water was re- 
duc'cl, nor ollly OW of them before 
the ice was btokcri appear"d to bc 
perfctlly alivc, but the other that 
was movclefs arid ftig, arid lying 
with the belly upwards in a Ualori of 
cold water, whercinto ic was cafi, 
did h a  very few minutes begin to 
iwim about in it. I fliould have 
made more Trials at leait, if not alfo 
morc fatisfaaory o m ,  if I could 
have had Fiflics and veffels, and cold 
weather at command : But upon the 
wholc matter, though the Trsdition, 
we have been cxamining, may per- 
haps have lome thing of truth in it, 
yet it kerns to dckrve to be furtlicr 
inquired iiito, both in reference to 
the truth ofthe matter of fa&, the 
death of FiJlJes ir, frozerr Ponds a d  xi- 
'uers, and in rcfcrencc to thc caul& 
whereto that cffcCZ is imputed. 

I met with an odd pafiage in Cap-' 
T t  2 tain 



tain 'fnrnes's voyage, which i f  it had 
bccn citcurnltantially enough fer 
down, might prow of moment in 
rcfcrence to the wcight of bodies fro- 
zen arid uiifrozc~~, and therefore 
though1 would not build any thing 
on it, yct: I ihall not omit it. "%e 

rag- 8 2 *  niiitb ( fays he ) we hoifted out o w  Beer 
andcydar, andmade a Raft o f  it, fajL 
ningit t o  o w  !bore-Atzchor, The Beer 
and cydaar funcq yrefintly to theground, 
whicb wa6 notbing (trmge t o  us, for that 
a q  tvood or pipe-liaves, that bad layen un- 
derthe ictal1 Winter, would ayo j h c k  
downsofion, as mer it WPS beac'd over 
board. 

About thc duration of ice I forgor, 
through hait., to add a relation of 
Capt. James, whereby it may appear, 
That though Wine abounds with ve- 
ry Qiritucus atid nimble parts, 
whence i t  rcfifis coiigelation far more 
then watcr, yet if even this liquor 
came once to be congeal'd, the ice 
made of i t  may be vcry durable, For 
he f i ts  down in his Journal, that 
when he came to his Ship again, he 
found a But of Wine, that had bcm 
d l  the Winter ill the upper d& 

E 
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And Bar;holinur in his ‘rrcatik of thir 
z4fi of’/now, brings feveral paffages 
out ofAutliors to make i r  good : to 
which I h a l l  add the tefiimony of 
our learncd Engliih Ambaffador, 
Dr. Flrtcher, who fpcaking of the 
fruitfulnds of the ioil, and hafty 
growth of many things in the great 
Empire of Rupia, gives this account 
of it.. 

pirrcbds 73% fr@ and fpecdj growtb of the 
lih.; I .  p“g. .cap. Spring tbrre, pemeth to  proceed from the 
41 5 .  benefit of the faow, which ad1 the Winter 

time beiqJjlreacl OUCY tbe wbole C O N I P Z Y ~ ,  
as 1 white robe, and keeping it war& 
$‘om the rigow of the fro$, in the spring 
time ( when the’aun waxeth warm, and 
diflducth’it i m e  water j dNbjd through4 
drench and /oak the groand, that it i s  
fobmewbat of a flight andf~~d jmold ,  dad 
thea Fineth fo bo$ zyoa it again, that it. 
draweth *the herbs and plmts forth irk 
grectt pleny, alrld wriety, in a w r y  Fort 
*time. 

As we made iomc Trials to difco- 
vcr, whether congelation~.\kould de- 
itroy or confiderably salter the o&S 
of bodiesj io we had the ‘like curiofi- 

.ry inrefcrcncc to divers other quali- 
ties, 



dies, not only thofe that arc reputed 
nianifeit, as colours and taitcs, the 
latter of which we fomc thcs  fourld 
to bc u b l y  chang’d for the work in 
f ich  angeaPd, but alfo thok that 
are wont ro be call’d occdc , and 
among the qualities ofthis fbrt, I had 
particularly a mind to try, whether 
the purging faculty of Catharticks 
would be advanc’d or impair’d, or 
defiroy’d by congclation, and for 
rhis puryofe I caus’d to be expos’d 
thcreumo divers purging liquors, 
iorxie of a more bcnigiie, arid fomc of 
a briskcr nature, and that in differ- 
ing forms, as of fyrup, dcco&ion, 
infufion, &c. But for want of oppor- 
tunity, to try upon thc bodics of ani- 
mals, what chatigc the cold had 
madeia the purging liquors, it had 
congeal’d, I was unable to givetny 
[elf an account of the fuccds of fuch 
Experiments ; only lincc, in ionic of 
t l~fe  Trials I had a carc to niakc ufc 
of Cathartick liquors prcpar’d by 
fermcntatiou, ( which way of pres 
paring them, is it felf a thing, I clk- 
where rake noticc of, as not unwor- 
thy to be prolecuted ) I lhall add on 

T t  4 this 



this occafion, that fermentation is 10 
noblc and important a fubje&, tbar 
the iiifiuencc of cold upon i t  may des 
fexve a particular inquiry. And 1 
am invitcci to thiak, that that influr 
enrc may be very confiderable, p r t s  
ly by my having obkrv’d upon a Tri- 
al purpofdy made ) both thac KaiGiis 
and watcr, ( with which I was us’d 
to make Artificial Wiw5 ) did ~ I O C  irr 
matiy days, wl-rilcfk chc wcathcr was 
very frofiy, [ti much as rnauifetkly 
begin r~ feijtmwt, though rlic water 
were kcpt f h i d  j andydrtly by RIY har 
ving obicrv’d, that Becr will cumi- 
IIUC as i t  wcrc new, and bc kept 
from bciiig, as tlicy call it., rcady FCI 
drink much longer then onc would 
readily iufpcQ, if vcry froity wear 
thct fupcrvonc,before i t  haw quite fi- 
niihcd its fcrmcncatiofl, infoniucl-t, 
thaK ail cxpericnc’d perion, of whom 
1 afterwards itlquir’d about this mar- 
rer, aifur’d mc, that Becr not duly 
ripe, would not iornctimcs in five or 
fix wccks of very frofly weather, be 
brought to be as ripe as iii QIK wcek 
of warm and friciidly wcathor. But 
pg hpw a nobler infiance our prey 

feat: 
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fcnt purpofe, if that be ~ true which I 
learn’d from an intelligent French.. 
man, whom ]1 confultud about tliis 
matter, For according tu chis exye- 
rienc’d perion, the way to keep 
Winein the Mufi ( in which fiate its 
fwect~icfs makcs it dcfir’d by many ) 
i s  to take newly exprefi’d juice of 
Grapes, arid having turn’d i t  up be- 
fore it begins to work, to Icr dowrl 

carcfiilly clos’d) to the bottom of 
fome dccp Well or River, for fix or 
eight weeks, during which time the 
liquor will be Co well Ierled ( if I may 
foificak ) in the confiitution, it has 
fo long obtain’d, that afterwards it 
may be kept in alnioit the iame ftacc, 
and for divers monerhs continue a 
Jwcct, and nor yet fcrmciitcd liquor, 
which fomc, in imitation of the 
Erench and Latins, call in onr word, 
M#&, And how by the help of Cold 
well appli’d, fomc other juices, that 
axe wont to work early, and to be 
thereby foot1 f p d d ,  rnay be long 
kept from working, the Rcader may 
perchance learn in another Treatile, 
p which fuch matters more pmperly 
klong, Tis 

the veil‘cls ( which ought to be very 
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T i s  kaown,that the Schools define 

cold by the property, they afcribe to 
it, of congregating both Heterogene- 
ous and Homogeneous things. I 
thought it not amils to attempt the 
making come ieparations in  bodies by 
the farcc of Cold, For if that hold 
true in this climate, which has been 
obkrv’d by Travellers and Navigac 
tors in Northern Regions ; that 
meti may obtain from Beer aiid Wine 
avcry Ltrmg Ipirit, and a phlegme 
by congelation, it kcms probable, 
that in divers other liquors the wa- 
terifh part will begin to frccz before 
the more ipirituous arid Paline, an4 
if To, we may be ailiitcd to make di: 
vets reparations, as well by cold, as 
by hear, and dcphlegmc, if I may to 
fpeak, fome liquors, as well by mtl- 
geIation as by difiillatiori: but I 
doubt, whcther the ordiiiary froits 
ofthis Countrey can producca de- 
rceof cold great enough to make 

k c h  divifions and fcparations in  bo- 
dies, as have been obferv’d in the 
more Northern Climates. Pot. 
though haviiig purpofcly hung out a 
glafsbqttlc with aquart of Bcer id it, 

in 
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‘in an extraordinarily harp  night, 1. 
found the next morning, that much 
the grcatcft part ot\he Beer being 
turnad into ice, therc rcmain’d fomc- 
what nearer the middle, but nearer 
the bottom, an uncotigcal’d liquor, 
which to me and others iccrn’d 
fironger then thc Beer , and 
was at leait rnanifcltly itrongcr 
then the thaw’d ice, which made 
but a fpiritlcfs,. and, as it were, but a 
dead drink 5 %  yet i n  ibme other ‘frials 
my fuccefs was not ib confidcrable 
as fomc would! have expc&ed. For 
having ut one* part of high rcdifi’d 
$pitho f Wiiic, to about fivc or fix 
.paas3 if 1 milrcmcmber not, of 
common watcr, and tiaviiig put thcm 
into a round glals, and plac’ci that in 
beaten ice and falt, though thc mix- 
rurd were in great part turn’(4 into 
ice; yct E. could not pcrcqivc, that 
even two liquors fo flightly mingled, 
were any tliing accurately fevered 
from one another, although oncc, to 
anable my fdf the better co’tjudge of 
it, the jpirit of Wine I imploy’d was 
beforehand deeply tin€tcd with Co- 

~ khihdle, and theruforc I thc lefs won- 
der, 



der, that in Claret. Wine I could nor 
make ally cxa& leparation of the red 
and the colourleis parts : However I 
thought it not amiis to try, how far 
in iomc other liquors this way of fe- 
parating thc wateriih, and more ea- 
fily coagcalable part from the refi, 
would or would not iuccecd. And I 
remember, that a large glafi vcfleI, 
wherein fpirit of Vinegre was cxpo- 
fed to the cold, a confidcxable part 
was turiicd into ice, whore fwim- 
ming argued it to bc lighter tlicn the 
reit of thc liquor : bur ithough I put 
fomcof this ice in a .  glafs by itCclf, 
toexarniuc by its weight and calk, 
whcii thaw’d, how much it  differ’d 
from thcuncongcaI’d part of the Ipi- 
rit, my hopes were dilappointed by 
a misfortune, which was not Repairk 
ed by my cxpohg afterwards 8 
Imal~cr quantity of ipirit of Vincgre 
to the No€turnal Air, for that pro- 
ved fo cold, that thc whole was turn- 
ed into ice, whcrcfote L mult rclcrvc 
for another opportunity the prdecu- 
Xing that Experiment., as alfo the t r p  
ing, whether a feparation of the Se- 
rous or rhc Oleaginous parts of Milk 

may 
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may be cffe&ed. For though once 
thc frofi Leeni’d to have promoted a 
fepararion of Creme, notwithitand- 
ing that hcat alto may do ir, and 
though another tinic ttiere k m D d  to 
be another kind of divulfion of‘ parts 
made by congelation ; yet for want 
of leirire to proiccute 1. uch Trials, 
they prov’d not iatisfaCtory, no 
more tlicn did Come attempts of the 
like nature, that I made upon blood 
by freezing it. But notwithDanding 
thefk dikouragcmcnts, I rcloh’d to 
try,what I could do upon Brine. For 
calling to mind the Relations mcnti- 
oned in the XV. Title, and elfewhere, 
which teem to argue, that infome 
cafes the iceof the Sea-watcr may, 
being thaw’d, yield frcili water, and 
bein the more iricliii’d to think it 
wor a Trial, by a Phyfician, Ifincc 
happened to dilcourfe with about this 
matter, who afiirm’d to mc, that 
f‘iliiig along the coafi O f  Germany, he 
had takcri out of tho Sea ice, that be., 
ing thaw’d, he found to afford bod 

whether we might not by cold, free 
[alr water at lome (cafono of !lie year, 

from 

frek water, I begail to ~011  H ider, 



from a grcat deal of the phtcgmei 
which ’cis wont to cofi much to free 
them from by fire, and other means. 
For a lirtlc help towards the diminu- 
tion of tbc frek water, is look’d up- 
on as io ukful an Experiment, by 
many that boil ialt out of the falt 
fprings, that in ibmc Counrriesj 
that are thought the skilfullelt in that 
trade, thcy makc thcir falt- water fall 
upon great bundles of fmall btulh- 
wood, that being thereby divided, 
and rcduc’d to a far grearcr iupcrfi- 
cics, there may, in falling through, 
fornc of the purely Aqueous 
cxhalc away; wherefore diEo viiig 
one part ofcommon ialt in 44. times 
its weight of common water, that it 
might bc rcduc’d, either exaely, or 
near, tothe degree of CaItids, that 
has bew by i‘everal writers obkrvcd 
in thc w a w  of our neighbouring 
Seas, atid having likewife caus’d ano- 
ther and much ftrorigcr Brine to be 
madc, by putting in to the water a 
far rcater proportion of falt, (for 
io t a ere i s  in many of our ialt @ring$) 
we cxpos’d thcfc feveral folutions to 
thc congcaliog cold of the Air in fro- 

rts 
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fiy weather, wlicrc the Iani menti- 
on’d rolution being too firongly im- 
pregnated with tlic falt, continued 
dome days and nights altogether uii- 
congcal’d ; but that weaker folurion, 
which cmularcd Sca watcr, being ex:: 
pos’d in a hal low and wide mouth’d 
vcffcl (that fliape being judg’d the 
moa prcpcr we could procure for 
our dcfign 1 the large i‘uperficics, 
that was cxpos’d to the Air, did, as 
we expc&cd, afford us a cakc of ice, 
which being taken off, atid the rclt of 
the liquor ex os’d again to the Air in 
the ianie vc ip el, we obtain’d a fecond 
cake of ice, and taking the remain- 
ing, which fccm’d to be indifpos’d 
enough to congclation, we found, 
that b y  comparing it with tliat, 
which was afforded us by the fir& 
cakc of ice pcrmittcd to thaw, there 
appcar’d a very manifeft differciice 
betwixt the watcr, whcrcinto the ice 
was refolv’d,lcarce rafting Lo much as 
brackifli, whereas the liquor, that had 
continucd uncongeal’d,was codidera- 
bly ialt in taftc. And if I had had the 
convenieiicy of examining my felt 
thck tWO liquors H’’&$~tica/$, as I 

was 
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was fain to have them examin'd by 
another, I doubt not bur by thsir 
weight, I ihould have difrnljcl-cd 
precikly enough the diffet-mct: be, 
tween them ( which thc pcdon I em- 
ploy'd found to be corp[zclrmllz) and 
coniequently Ihould have been afifi- 
ed to make an efiimate of the advan- 
tage, that might be afforded by the 
operation of the cold towards the 
freezing of the Brine from its iuper- 
fluous water. But though I had not 
a quantity of ice qreat eriough to fa- 
tisfie me, whethkr that little bra& 
ilhtiefs of tafie, I have mention'd, 
proceeded from fome faline Cor- 
pufcles, that concurr'd to the confii- 
ruting of the ice it kif, or did only 
adhere to the lower part ofit, among 
other particles of the liquor, that re- 
main'd uncongeal'd, yet pcrhaps 
'twcre not amils to try, whether in 
very large, though not decp veKels, 
this Experiment,eipecially promoted 
by fome expedieii ts, that praaife 
mayfuggeit, may not in fome iea- 
fonsand places, be brought to bc of 
fome advantage. 

,whiIefi I was cndeavourin by 
Folne 
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fomeof the above recited Espert. 
merits, to make Come feparatiolls. in 
liquors by congeiation, 1 thought fit 
to try by the fame means, what fep& 
rations 1 could make in iome bodies; 
betwixt liquors, and thok more 
fiable parts among which they were 
ingag'd, hoping, upon confiderations, 
which '~WCIC COO long N) enutnerate,, 
that, if i'uch attempts fliould iuccecd,. 
they might atFord hints of a LcusiJe-~ 
row nature. I took theti divers vcc 
getable rubfitatlccs ofdiffcring kirids, 
aS Turnips, Carrers, Beets, Apples, 
and tender wood, frclhly cut o@ 
from growing trees, as altb divers 
Animal fubfiances, as Mulculous 
flefi, Livers, Brains, Eyes, Toiigues, 
and other parts, a i d  expos'd them to 
a very harp cold, that they might 
be throughly frozen, N o w  one of 
the chief things, that I propos'd to my 
felfin this attempt, was, to rry how 
far 1 could by congelatioft make dit$ 
covery of any thing about the TCXG 
ture of Aiiimals and Plants, that had 
iiot been taken notice of by Amto- 
mij'js t h d i A v a ,  and would fcarce 
otherwife be readcr'd vifiblc, And 

L1 u I 
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.I cafily found, that I had not groundp 
I d l y  imagin’d, that in divers Succuc 
leiit bodies, both vcgctablc and ani- 
mal, tho fap or thc pice', that was 
fo diipcrs’d among thc otlicr parts:, 
and divided into tudi minute porti- 
ons, as not to be niaiiifclily cnough 
ditcrimioated, might by congelation 
Le both dilccni’cl and fsyuratcd from 
the reit. For in divers Plants, I 
found thc Alimeiital juice to bc con9 
goai’d into vatt multitudes of diitina 
Corpulclcs of ice; iome of which, 
when the bodies were tranverfly CUK 
witha h a r p  knife, and lcft a while 
in the Air, might be wip’d or rcray’d 
offfrom thc fupcrficics of thc body, 
upon which’rwould after a while app 
pear i n  tlic forin of an Efflorcfcccnce, 
alrnofi like incal: but in others I 
Kook a bcttcr and quickcr courfe, for 
by warily comprcfing the frozeti bo- 
dies, I could prcfcntly make the icy 
Corpuklcs itart in vait numbcrs out 
of shcir littlcholcs, and though fomc 
of chdc werc io minute as to invite 
mc to ule a MicroJcopr, that magni- 
fi’d a little, ( not having then any of 
my befi at hand ) yet in fomc bodies, 

and 
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and cfpecially in Carrets and Beets; 
the icy Corpufclcs wcrc big enougtl 
to be difiin&ly ot apart cot~lyicuot~s, 
inibmuch, that I was not miltakcn in 
hoping, that t l icfipm, as wcll as 
Jizes (for as to the Colour it was fcarce 
difcerriible in thc icc, produc'd in lo 
deeply crimion a Root, as the Bcct 
it  fclf ) of thcle littlc pieces of ice, 
might be guefs'd at by thc bigncfs and 
&ape of the Porcs, that were left in 
the more itablc p3rt, or ( if I may fo 
call i t )  the Pnrenctyma of the roor, 
though in making an oitirnate of thcii: 
Cavities, as WCII as in diicoveriiig 
the ordcr, whcrcin they arc rang'd, 
1 found it ufeful to cut the frozcn 
r~ots ,  fomctimcs according co thcie 
laigtij, and iometimcs quitc c d s .  
Por by that mcms tlicrc would a p  
Pear in Carrcts, fur cxa[p~plc', of thc 
larqer fort, a great diQarity in thc 
or& ofthc Porcs, which, when the 
root was divided by a plairi parallci 
to thc Bafis, appcaid plac'd in lines 
almoik ikrcight, tending almolt like 
the fpoaks of a whccl, from the 
middle to the circumference. But if 
the Qrrct Were flit from OW end tm 

uu 2 wards 
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wards tlic other, the icy Cor ufclqs 
and porcs would kern rang'i ill art 
ordcr, that would appear vcry differ- 
ing, but qhich I have not iiow the 
leifurc to delcribe, no more thca 
what I obfcrved with a Microfcopc, 
about the ice and pores of Apples, 
the To~igucs of Animals, Chips of 
grcen and rappy wood, &c, expos'd 
to coiigclation : only this I hall  not 
prctcrmio, That  as I many years fincc 
made ( and, as 1 now find, too frccly 
commu~i~cated)aaExpctimcn t, (men - 

Ofthe on'd long after in othcr papers of 
jufncJs of 
Eqppri- freezing the cyes of Oxen, and other 

Animals, whcreby the foft and the 
Yhr'"fo~hy. fluidhumors of that admirable organ, 

may be io hardncd, as to become 
tratlablc, cvcn to uuskilful Diffc- 
&ors : So1 did on this occafion ap 
ply that Experiment to the brains of 
Aiiimals, w l k h  ttiough too [oft to 
be cafily diflchtcd, ciyccially by 
thofc that arc not dexterous, may by 
congelation bc mado vcry manage- 
able by thcm : And befidcs, that in 
diffi&king the hardned braih it, 
fomctimcs fcom'd, that thc knife did< 
CUt through mullt&u&s of i q . & r ~  

puriics, 
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pufcles (as when one cuts frozen 
Apple) the iubitance of the "Wain 
ieem'dalfo to the cyc to be ik&€ed 
with thcm, and the Ventriel& of i t  
did at lcait coiilpicuoufly hnrbour pie- 
ces of ice, if it wcrc notfi/f'd up with 
the& ; and the manilclt difftreiicc of 
Texrurc, thkt therc is between the 
whitt and yclk of a througly frozen 
Egg; and aIfo betwixt the Cryfial- 
h? and the Aqueous, and the Vitre- 
oushumors of thc eye, vdhercinby 
cotiplarion the Cry fialliric aloiic lop 
fes its tranfparcncy, but acquires no 
Confpic.ou's ice, whileit r'hc others 
arc ftill of ice, and that diaphanous, 
thck and fbch like dicparicics, Ifay, 
may iiivite ~ I J C  to hope, d in t  fonac: 
thin s may by congealing of bodics, 
be f ifcovered abbut thcir Tcxturcl, 
fhar may agord fagjlcious Anfiromipr 
improvable hints: 

I kdow iiot, whethcr it willbe 
thought worth whilc to takc notice; 
That ncither an Eye, nor a Liv 
a'lekn piece offlei%, nor a Iivc J?ilh, 
nor a livin Frog, being frozrti atid 

ut into co gl d water, was obfcrv'd to 
Lupon its thawing cas'd with ice, 

uu 3 as 
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as frqzcn Eggs and Apples are wont 
to be : becauk having forgot to make 
the Expcrjment above OIICC, I dare 
nut much rely 011 it  ; but wliercas we 
have formerly obicrv’d, that conge- 
lation docs moil commonly Cpoil, or 
ar lcaft impair Eggs, and Applcs, 
and Flclti, and ma‘ny other bodics, 
I think it may not be unworthy to be 
conGdcr’d, how kar, aiid in what 
caks wc may give a Mechanical 
account of this TPh4norncm.z. For 
though the immerfion of frozcn bo- 
dies in co’ld watcr be allowed to 
thaw them, with lck prejudice, thcri 
i f  they werc thaw’d haitily by thc 
firc, or luffer’d to thaw thcmielvcs 
i n  :he Air : yet there have been COW 
pl;rints inadc That riotwithftanding 
this expedient, ievcral bodics have 
bcen much the work for having bcen 
throughly frozen, now fiiice I haw 
lately ihown, that io many Itable 
bodies, thc Alimcrital juice is by con- 
gelation turn’d into ice, and have 
forrnerIy eviyc’d, +at water apd 
+queous liquors arc expanded by can- 
gelation, I fee not why we maynpt 
f~fpop, that . .  the jnnameaabie icy 

. ’ cos- 
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Cotpufclcs, into which the Alimen? 
tal juice is turn’d by t11c froit, beirig 
each of tficrn cxparidcd proportioiia-; 
bly to tlicir rctpdtivc bigncifcs, may 
not only prejudice thc W ~ I O I C ,  by 11s; 
ving tticir own conit itutiorl’ icnpair’tt,’ 
as has bccir formcrly oblcrv’d iii Ali- 
gain, and other Viiioiis liquors, but 
may upon thcir cxpanfion crufli i d  
fome plhccs, aiid diltond in others;’ 
the more It;sble parts, in whofe Cavi’! 
tics rhcy were Iiarbour’d, and t h w ~  
by To vitiate thcir ?-cxture, as to im-’ 
pair tome iif tlicir qualities, arid difo 
pok the CoYnpofifum to’ corruption,’ 
How much Coiitufion may prejudicc 
tcnder bodies, a i d  accclcrirc putre- 
fatiion, is- cvidcnt in, tn’any fruits, 
cfpccially the more tender ones, 
which having bccn bru’ilcd, quicklr 
begin toror in thole parts, that have 
been injur’d: .’ And ’tis agreeable t o  
what! ha3 bccri formerly ~ ~ I Q w L I , ‘ ; ~  
conccivc‘, <that in con&lation there 
feems to haypcn an almqit innume: 
rablc multitude of‘ little contufbns, 
made by the fluid parrs harden’d and 
expanded bljl froit, of the formerly 
more fiatilc parts cvcrg where intcr- 

u u  4 ceptcd 



cepted bctweeii&rn : And though 
thelc icy Corpuices be but imali, yct 
the fides of that fiablc matter, that 
kparates them, aud which they 111- 
deavour to itretch or crufn, arc of- 
centimes proportionably thin, 

And wc have formerly noted, 
That, bcfidcs that Eggs will bc burit 
by ligving their Alimental juicc fro- 
zen, both kingk5 and fiorics thcm- 
felvcs may have thcir Texturc fpod’d 
by the congclation of thc Miiicral fap, 
that is in cxcccding minutc and iniCn- 
fiblc particks dijpers’d through thok 
bodies : a i d  thc violation of the Tcx- 
ture of Plants, Hcrbs, arid Animals, 
by thc cxpsnllon of the aqueous and 
juicy: paqtislgs, which,tli,ough they be 
not congregated, do abound in them, 
will be the I& woodcr’d at, if it be 
rcmembcr’d, that our former Trials 
maliifefi, that a few OUIISC‘S of water 
congcal’d, did not only ~ U K &  Glafs 
and Pcwtcr,vcKcls, but even thc Iron 
barrd ofa Gun. 
whkfi1 wqs upop thQ& Trial? 

I had alfo a curiofq to kpow, whe- 
!her by freezing Animals to death, I 
Fouid ditcovet any fwb qhangt in the 

qualig 



qualities or JtruCture of thdr e parts, 
as might help us to difcovcr, by what 
means it is, that cxcefive colds kill 
nirn iii Nortlmn Couatrics, Gncc 
fuch a difcovcry might probably be 
ofgood uk to tho People that live in 
thole gelid Kcgiotis : But having ta- 
ken a young Rabbet, as the tendcrcfi 
atid fittefi beait,I could then prorcure 
for f’uch aTriaI, a i d  having expoid 
him all night co an extraordinarily 
biccct frofi, without finding him 
otbcrwite miki-hiekd by it, then that 
onc of his legs wss iweil’d atid gtown 
flifi, 1 was more iricliti’d to” reiign 
over to others, then to rrpcat my 
(elf what iccm’d to bc a11 ill iirltur’d 
Experiment, though perhaps it may 
haw much Ids ot cruelty; tlitirr ’ m e  
wqyld think, hccc ionic of dbr for- 
qer, obl‘ervat$ms have made, it  t pro+ 
bable3 that ofkdimes the extin&ioti 
pf life by cold k a more indolcptt kind 
of .death, thrn almolt any i othcr. 
But in a Rabbet plrrpofdy &angled3 
snd prefintly exps’d intire ta a bib 
Wr cold, wa buad ke praduc’d itp 

Catch par& as would b v e  W e u s  
p ~ k f u t e  the Trid, hud thwvanro.6 
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rich Animals and. of Icifirc nor 
hinder’d us. 

It is affirm’d by divers eminent 
writers, and thole moderii ones too, 
that warcr impregnated with the fa- 
line parts ok Pjants, arid afterwards 
frozen, will exhibite in the ice, the 
ihape of thc fame Plant : And the 
learned, but I fear, too credulous, 
Gafarfl tells us, that: this is no Rarity, 
k ing  dayly h e w n  by one MonJirur de 
la Claue, 4 But to what we have al- 
ready publik’d in another Treatire, 
*to hew,  that this Expcrimciit as it * of the 

v,l~uc,.+ is wont to be delivct’d, is either tcn- 
fu/ticfJ.of WUP,  or wry contiqerit  ; wc kal l  

nccd but to add, that, fince the Expe- Expcr l -  
meiits. 

riments there mehtion’d, we did 
again lately try, what could be done 
with..Deco&ions, that were richly 
imbu’d, and highly ting’d with the 
fpirituous parts of the Vegetables ; 
but this ice was by no means to figur‘d 
as tlic Patrons of’thc Tradition pro- 
m i k :  And I remember, that ha- 
ving all0 made, for curioGty iakc, a 
Lixirriunt with 86, parts of water, 
and butonc of falc of Potalhes, that 
thc mixture might be fure to fieez, 

and 
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andhaving cxpos'd the liquor in 8 
thin glafs vial to an exceeding cold 
Air, we faurid the copious iccpro- 
duc'd, to lyc 011 thc top i o  little ikicks, 
not unlike thok Prilmatical bodies, 
wiiercin Salt-yetrc is W O I I ~  to roch, 
and thok parts of this ice, that wcrc 
bcoeath the watcr, wcrc hot in thin 
parallel platcs, exceeding numerous, 
but ( as OW of our iiores exprdly in- 
form us ) 110 way in clic fitape of 
Trccs, by whok Iliciiicratiou n c ~  
verthclefs ~ o l o w i a n  Potaihcs, ( as cye 
witneiiks, that deal in thcm, inform 
me ) are madc. 

Long afrcr die maIring of the iicw- 
Iy recited Expcrirncnr, I c hmc'd to 
find, that shc leariicd Rnrr Iioliiiar in 
the Trcatik, we havc often had occa- 
fiori to take iioticc of, fays, Tllat t l x  
water, wherein 
Cabbage 
been d ~ o & c d ,  gclnrn ai n i w n  rrprt / ( v r B ; , t t ,  rrrr;!i- 
will, fro.. v ( . g c t J ~ ~ ~ ~  dfrigorc r n i i , C l  t +  ,itl5. 

REVl ' U P U J  ddE0 dJfCUP'nVI fxcr)jp[;s 
'1's Jirni1:t i!tirarti/ o B r d j  , ,c:,., ,,,,, 

'rho. BJrtholilius dc nl j i  Nivis, 
Zen, rcprciellt a 1 7 .  

Cabbage the 
vegetable fpirits being, as he hppo- 
Ees, concentrated by the cold. How 
yell this ]Experitneat may rucceed, 

whcn 
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when made in a cold Countrey like 
hls, I do not know 3 but not having 
my Celf, when I firft took notice of 
it, the opportunity to try it fatisfa- 
Aorily by help ot a frofiy night, all 
I could do, was, to take a good dcco- 
&ion of Cabbage, and filtrate it 
through Cap paper, that it  might be, 
though yellow, yet clear, and thijii 
by the circumpofitioii of our frigofi- 
fick mixture, wc froze this liquor in 
a thin glats vial, but the ice did not, 
either co me or others, appear to 
lmvc any thing in it like zt Cabbage, 
or remarkably differing from other 
icc. And k i n g  afecr wards bcfriend- 
cd with two or thrce frofiy nights, 
wc cxpos'd a dccoCtion of Cabbage, 
to be congeal'd by the No&ufnal Air 
aloiic, without rhc help of Art j but 
neither this way did the Expcrimc1lt' 
fucceed well, And though once a* 
few ounces of the deco&ion being 
lightly frozen in a vial, there appear- 
ed in thc thin ice, that adher'd to the 
infide of the glafs, a fipre Cot io ve- 
ry unlike that of a Cabbage leaf, but 
chat fome fuch accident may have iw 
vited our learned Author to tl-iifik, 

that 



that the rep~cfcntations of Cabbges 
would coriltantly appear in their fro- 
zen decutkions, yet I was inclin’d 
think this figuration ratber dua l ,  by 
thc cutiofity I havc had tO frecz tho 
&coCtio;is of: fcvcrnl Hcrbs, iomc of 
them @irituous cnough, as RofeQia- 
ry, and Pcnny-royal, without bcing 
able to find in the icc, I obrain‘d from 
rhcm, atiy convi&ioii of the truth of 
the Tradition we are cxarnining, 
And I haw lately had more then oiice, 
by freczing fair water alonc, aftcr a 
certain manner, icc, that icem’d 
much more to cxhibice the fiapcsof 
vegctables , thcii any dccoCtioris of 
them, that I have made. And parti- 
cularly I found mgre then once, that 
by puttiag hot watcr into a 1Cume- 
what ilcndcr Cylinder of glafs, an& 
agitay;ing it,iii a frigorifick mixture, 
confjiting of beaten ice, @lt, and 
tyatcr, fo that it was, very fpeedily 
frozen thcrcby, it was conge,al’d ipto 
an ice much Iiiorc regularly and pret- 
tily fi ucd, then I have fecn it in di- 
verso ! thq watcrs impicgnated with 
the fix’d Ca)ts of IYants, though of 
tkl; weap told fuch wonders, 

Such 
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Such particulars as thcfe joyn'd 

with what I have elfewherc obl'crv'd 
to the fame purpofc, make LIIC, I con- 
fcis, fornewhat furp'riz'd to mtet in 
Berzgardw's forccitcd dikourk upon 
Arzlfotlcs Meteors, hch a paKagc as 

rag. 573. this j P~tucis notum e@, CUT intra g+cicm 
tcrni4ntur interdurn multiforrnes Jtsv Gum 
zmagines in Amptclli/ vitreis, aqua / uper- 
Jicic tenus congelat& ylemk. Hoc autenj 
fit injeao in Thialas fale divevl;lvrrmpir- 
piurn, nam ubi erit fa l  alicujus plant& & 
Artemifid, inluo Lixiuio glacies adhe, 
reas virro, refirt ejus folia laciiiold : 
fimiliter ir? alia T hiala Ividebuntur folia 
Planta, cujgs [aL in fuam aquam fuerit 
injefius. E t  nl. gut2 hoc f o r k t o  cadere 
p e t ,  in agu4Si?piuslolutd, &+ congida- 
t i  eadem imagines femyrr occurrent, ut 
v e l  ex eo dixerk multiplicern J'yiritum 

faks in  principiis MaiuralibM e l e  ponen- 
durn. Thus far this Author, who 
would have done well, $he had 
been fo much morc lucky, then other 
men, as to have performed thefe 
things, to affurc exprd' of his ha- 
ving donefo, thofc many ingenious 
rneil, that much difirufi the relations 
of thole Chymifis, that are not of 

thc 
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thc beit fort : and 'tis of fuch fufpici- 
uus Authors, that 1 here declare 
once for all, that I would have the 
Reader uiideritand all the paffages of 
this Book, wherein I may fecm to 
fay any thins ( for avoiding of tcdi- 
outiicIs ) irdtfiiiizuly t ,-) the difpsrageg 
tnent of Chy ruiiks. Arid in  cafe he 
had not tri d tticm, he kould, in 
gratitude to tht: Anchors of' them, 
have told us, he had, what. he delivers 
ofthcm, but from Qt!\CrS, and riot 
have authoriid thc ur: \ i'd reporcs of 
writers, not always io0 vcracious by 
his building Thcorics upon them. 
And as for what hc iminediareiy fubr 
joyns, arid iecms to rely 011, out of 
Qucrcitai?, ( and othcr Spgyrical wri- 
ters, who pofiibly had it themielves 
from him ) about thc lcminal virtues 
futviving in the Ahes  of burnt 
plants 5 though I will nor here cxar 
mine, or abfolutely rcj& the opiG- 
OTJj bccaufe the dilcuRion of it be- 
longs to another place, ]ret as to the 
Experiment whcreon Berigarclus and 
others rclye, namely, that the Lixi.. 
vims made of the A k a  of Plants, 
will PXhibitc? being coIlgealed, the 

figures 
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figma4 of the prifiine vegerhbfes!; 
beiidcs that a general conci&n, 'as 
toothep Plants, k e r n  PO be infdrcd 
from what happened in Netles' only, 
E much doubt, whctthr that famous 
Brcperimenr ir Iclf of ehc frozen ~ i x i -  
v&wofiNcrtes, were more then ca- 
fuai, it ic were not all0 afiked by an 
itidwlgenrtphaiifie. For having,after 
divers ExpcrirneitCs made with. other 
fixed falts, purpolely repair'd, for 
gzeaeer fecurity, to the norod@ ChyL 
mifl in Sagland, to obtain from himi 
icpmc fixed falts, very Fairhfully pre- 
pared, and intimatilig withal, 'that 
?was to try fuch an Expcrimcne 
(which Be was atfavourer of) I did\ 
bymingling rhefe falrs cach in adi -  
fkiri& vial, iometimes with one, and 
fomedmes with anortier proportion 
of water, aiidi afecrwards expofiiig 
them to thc cold Air, obtain indeed: 
divens portions of ice, bur without 
any ruch figurations, as the lcarncd' 
2Jerigardus would have ex c&.cd'; 

made more then once, as wellkwifi 
tho. AiKivium of Nedes, a$' with- 
the Lees oforher Plants: It> that, r 

doubt 

though tonic OF thcfe Trial t: wereb 
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doubt this Author is more fcrupuldas 
in admitting Come important, 
truths, in which the belt Philofo- 
phers, as well Hcathcn as Chrifiian, 
agree, then in examining the uticers 
tain Traditions of the Chymifis, 
whore unfatisfa&ory way of iettitig 
down matters of fa&, 1 ani induc’d 
lo take notice of his imitating, by 
finding, that in the w r y  tame page 
( that I have ticwly cited ) he rclatcs 
another Chyrnical Experitncnt in 
thcfe terms, VeLim y o w o  o/fcnche 
Qirabili E x  per ;eat 9’/1, pd rn /ht y enctru - 
Jilts aliqui [PiritiM Corporei : E X J ~ C Z ~ W  

cbdrta literce,aceto al&o,qnarum nullHp 
Qe/lr;gium deyrelendatur, dasrclatwquc 

foliti Crafsifsimi nlicujus Libri. 
Paretur a h  Charta, q w  iiabciatur aqm 

f&!tida, ubi dilutum .fuerh Auripigs 
mentum, &’ exficcata chdatsrr yoffre- 
Wk foliis ejuJdem Libri lcuirer cornpref- 
fi, ftatim vidrbis in priori charta lt’teras 
Corifpicua~, perinde ac Ji atramento cluR& 
fugfat. NOW, though Come thing 
like what i5 liere propos’d to be done, 
h a y  bc perlform’d, atid other Phd- 
hotncija ofthe Experiment, fud1 as he 
k m s  not to have beeti acquainted 

xx with3 
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with, may be all0 exhibited, after 

-+in the' 
ur,l,lc/,lrp,. rhe rnamer I havc * clkwhcrc parti- 
fLfs&Jn cularly jet dOW11, yct \IC muit  have 
of I h P up- 
lu,n,.T, good luck, that. pcriorms it only by 

~ x , * ~ * ~  I -  : i j c  diudtions hcxc givcn by our Aufi 
thDr,, who b y  omirtillg one of the I'hrlojijphy. 
c1ik t ingrcciicnis, arid iolnc rcyuiiirc 
circurnltaiim, appears iiidccd mag 
nikftly eiiough to liavc IJear.d of luch 
an Experinlent, but wicliout ~ C I W  

ing to have i'uflicicntly X'no~yn, what he 
prctcdds ta teach (a t  leafi as far as 
his bringing this Expcrimcnt as a 
proof, and the obfcurc flylc, lic is 
wotit toimploy in the little I have 
ycr rcad of his Book, permits mc ro 
judgc.) 

But to return to the figurations of 
ice, ~~otwittiftanding fuch unfuccef; 
ful Trials about thern, as I have Lccfl 
mentioning, f will not deny it to be 
pofibk, that a prcpoffcflcd and f i r  
vourablc fpcLtator rnay thitik him* 
iclf to havc dilccrn'd in tlic ice, the 

~ f ~ i , ~ ~ ~ ~ -  figures he look'd for tlicrc. For 
ficcrflul- f i n e  the writing of tlic Ecay 1101: 

lorig fincc quoted, wc have found, 
that icvcral Bodies, aiid cvcii Scdalc, 
aiid Allume, to whom Naturehas 

given 

#ll'tlI '11 

nrfr v f E z -  
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can cafily produce very pretty Ihapcs 
of Trees, by diltillatron of that, 
which belongs not ’to thc vf$pdftJ 
but the animal Kingdom. And to 
theie I could add divers other initanr 
cesofthe likc tendency, to make it 
iiill the more probable, that though 
oftentimes one may happen to find 
pretty IdAas’s, or Apparitions in icc 5 
yet the likc, or as fine, may be yro- 
duc’d by chance. And I have Come- 
times obtairicd by freezing InMians, 
DecoBions, Spirits, Solurions, and 
other Liquors, as Vincgrc (and par- 
ticularly J Milk, and cvcii common 
watcr, figures, that were fo prctt)’J 
but withal ii> uncoiifiantly produc’d, 
and lo eafily variable by circurnftan- 
ces, that as it would fill a Book par- 
ticularly to delcribc thcm ( which for 
that xcafon I hope to bc cxcus’d for 
declining ) fo they would much de- 
lude him, that fliould cxpc& to firid 
them e w r y  time the fame, that he had 
found them o m .  

And to intimate That by the by, tO 
make revera1 Trials in a Chort time? 
and thereby produce varicty of fi* 
gures, ’tis not ail ill expedient to e%- 

pore 
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poie the liquor, ORC would have con- 
gcal'd, iri very hallow veffcls, or if 
it be pur into other veflels, to leave 
it, butof vcry little depth. ,And if 
the vcfl'cl ir fclf be highly refrigera- 
ted, cithcr by the cold Air, or by ha- 
ving iiltaiid icc applied to thc out- 
fide of it, the congelation mayluc- 
cecd much thc more iiinibly j fo that 
Within  a fliort while the fame liquor, 
being divcrs times tliaw'il sild frozen 
again, may pofibly cxhibit variety 
0' figures. And the podu&?ron of 
Ice may be alio much accclcrated,by 
dipping iiito the licluor, one would 
have congcalcd, tlic convex i'urface 
of fomc glals or othcr Imooth body, 
that will not imbibe watcr; for there- 
by thc depth of the liquor will be cx- 
ccediiigly cxtcauated, and how 
much Luch a thiiinefs or want of 
depth, may difpofe a liquor to be 
fpccdily pcnctrated and congealed by 
the cold, may be gucffcd, by what 
is above delivered in tho SeEtion out 
of OleariM, oftiic Way of multiply- 
ing ice i n  PCT$U, by making water 
thinly diffule it felf over a 

xx 3 and 
ice, or fomc other aptly 



andvery cold body : In confirmati- 
on whcrcof I will add on this occafi- 
on, that I havc fccil a pair of Stairs, 
on which, though thcy wcrc' fituatcd 
near to ehrec Chimricys, commonly 
f u r l i i k d  with firc, ainiofi all thc 
day loiig, the watcr tliat was im- 
ploycd co wafli tlicm, bciiig thinly 
iprcad with a Mop, would prclcnrly 
congeal (though they afiur'd mc it 
was liot, wiicn 'twas bcgun to bc 
laid on ,I atid COVC'T the Stairs with 
gloiIy iilmcs of icc. And J havc 
likcwife obicrved in a vcry fliarp 
night, tliat die watct which Jropp'd 
down from tlic iiok of a Pump, was 
fo we'll congcalcd, as '[was iliding 
away, that thc icc thus arrcfied in 
its pafflnge ( in which 'twill ealilg 
bc granted that i t  fpreads i t  Iclfvcry 
thinly j had rais'd a kind of icy pyras 
mid of a confidcrable bigilcfs arid 
height. 

I forgotto mcntion in duc places 
( and therclorc think fit  to take noticc 
of it hcrc ) that whcii I was confide- 
ring of the ways, wlicrcby it might 
be inanifcfied, to thofc that want nice 
h l c s ,  or difirult their skill to d e  

thcms 
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-them, whence that ice comes, that 
appears on the outiidc of frozcri Eggs 
put to thaw in cold warcr, I found it 
fomcwhat difficult to pitch up11 Cuch 
a liquor as I deiir’d. For if common 
W‘atcr bc the Iiquor irnploy’d, it  may 
be iaid, that IC a@c)rds thc matter, 
Whercofthe icc in qtidtion is niadc : 
and i f 1  inrploy’d liquors, that wcre 
fpirituous or faline, i t  might br: prc- 
tended, that the froit ( a s  thcy Q a k j  
did iiidccd come out of thu frozcti 
Egg, tIiougIi the fic11 did not appear 
cas’d with ice, bccauk as f d t  ai; the 
froit came to the outfidc ot thc Egg, 
i t  was rcfolv’d by t l x  lpirituous or 
faline CorpuIcks of rhc liquor : 
Wherefore as an C X I ) C ~ ~ C ~ I C ,  I relolvcd 
to makc u k  of oyl of ’I’urpciitinc, as 
a1iquur3 which I had found iticon- 
gealablc by the reateft cold, I had 

yet ( as may appear by thcrhird Pa- 
ragraph of the XVI. Title) was 
more indifpos’d, then common wa- 
ter itfelf, to thaw any icy Efflorcf- 
cciice, that rnighr bc crnittcd by the 
Egg. But the Experiment wa5 trpd, 
without uniformity in thc tucccKcs. 

x x  4 FOS 

obfcrvcd in our E lirnatc, aiid which 



For the firfi time 1 put a frozen Egg 
into oyl of Turpentine, I did not ob- 
Serve, that any ice was produced 011 
the outfide : wither was the cvent 
differing, when another time I put 
two frozcn Eggs togcther into a fmall 
veKc1 fullof that oyl, though to re- 
frigerate thc liquor,the veilel was for 
a while placed upon a mixturc of falt 
and ice, and though alfo thc Egg- 
fie118 at their gaping cracks ( produ- 
ced by congelation ) difcovcrcd, that 
the contained liquor was well frozcn. 
1 intended to proiccute the Expcri- 
mentanother time (wanting ice to 
do it then ) bccaufe that once, when 
during the Trial I was hindred from 
watching it, one of my Domclticks, 
whom I ordered to look after it, af- 
Pured me, that the Egg, that was put 
$0 thaw in the oyl of Turpcntinc, had 
!liere obtained icc on thc outlidc of it, 
which I hould readily have believed, 
upon the fcore ofa’like obrcrvation, 2 
bsd made my ielf, in two Eggs that 
were frozcn KO the bottom ofthe vcf- 
le], wherein they had bcen put to 
thaw, were it not, that one or bpth 
pftheg Iisd , I  been, by a mifialre, d i p  

in 
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inwater, before they were put into 
the above mentioned oyl. 

Some Keaders may have expcacd 
to find among the cxamplcs recited 
of the influence of cold upon the Air, 
that firange fiory, which is related 
by the learned T o l c p b M  Aco (I, of the 
mountains of Pariacpca ( w ic ich he ic- 

tra- “Whrvc 8 rnon&erfwlb picrcing,thaugh ‘Cried) * but be$ not fcttfibfy viefcnt r d d ,  Aocr [omc- 
fi& that I have timerfLl+n!Y kill ttien, nirdyrr pre- 

f i w c  their Bodics urrtrinteR mhok 
delivered a ycat  year$ tngct\w. 
part of it a rea- 
dy in another Trcatik, I was loath 
to fay more, till I had IciIure ( which 
I have not now 1 to diicuts thc 
fcruples, that I have, not ib much 
about thc mattcr of fati, as about 
the capk, which perhaps may be 
fomcttiing bcGdes cold. But fincc I 
h a w  mention’d this XVIII. Scoion, 
I will here take notice of what I thcn 
intendcd, but forgoc to Pet down, 
namcly, That to the inftariccs ai- 
ledged tofliow, thc ccjldncls of re- 
gions not to be always proportionate 
to their greator and lek vicinity to the 
pole, we may add a memorable one 
afforded US by a Countrey ii well 

known 
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ktloWn to many of us, as Nerv Eag- 
land, WLYCKC, though the W’iiltess 
arc €0 long arid bitter, as we have 
formcrly related out of Mr, woods’s 
ProfpcB of that Countrey (which 
has been coiifirm’d to mc by an Ame- 
rican PhyiiciaiiJ that Iiv’d thcrc ) 
yet that Region,whicb is io very much 
colder thcti ours, is in many places 
110 Iefs then a I 0. or I I. dcgrecs rei 
moter from the Polc. 

I h a l l  add to the fame XVXII. Sc- 
c’ltion, thac as to the Expcrimcrit 1: 
tiicrc mcntioti’d conccrning Winds, 
and which I aii;bciarc with rile tciti- 
mony of the newly namcd Mr. ~ o o d ;  
1 find that thcleafoii of thc ycar, and 
iornc other circumltanccs may vary 
i r  more, then OIIC would cafily have 
iuipettcd, For thougli I faithfully 
recited the Phdnornpna, as I thcn ( and 
that fometimcs with witnek) took 
notice of them, yet Come moncths 
after, and in orlicr wcathcr, havinE 
occafion to repcat tlic forrncr part of 
that EX erimciit, I was fornewhat 

t o  blow upon thc Ball of a fcal’d 
Weath~r~glafs, which though in its 

kind 
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( 683 1 
kind very tender, might be probably 
prefumed to bclcis Co, then a Thcr- 
moicopc madc with a pciiduious 
drop of water ( fuch as that, mcnti- ' 

on'd in thc forccitcd Paragraph ) I 
found, that if I contitiucd t o  blow 
any thing long and briskly, t l x  tiiglily 
rcktihed ipirit of ~ i i i c  ( which cirs 
cuinfiancc I thcrcforc name, bccauk , 
pofiibly thc naturc ofThat [nay tome5 
what altcr thc cafe ) would fumetimes 
manifeiily enough iubfidc. And in 
that ,Paragraph of thc 18. Titlc, 
whcrc I rccitcd the Expcriniciit of tho 
infrigidating Witids , I fliould 
more cxprcfly have taken noricc of 
his circumfiincc, tliat, to Pati5fic my 
felf, that 'twns not ahc bare Wind, 
as iuch, whok operation upon tlic 
Air included in the Ball of a Wea- 
ther-glais, made the liquor to at* 
cend, wc put a mark upon rlie hci$lit 
it itood at, when wc had a prctty 
while blown upon it, and then with- 
out rcmoving the Bellows, put ice 
atid falt about the Iron pipe of it. 
By which mixture the Air, that was 
afterwards blown through that pipe, 
was Lo cool'd in its paffage, as to 

makc 
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inake the liquor .very manifeItIy to 
afcend, even in a Wcathersglais, 
where I did imploy (as I have elfer 
where declared, that I often do) 
Quickfilvcr initcad of water, or fpi- 
ritof Wine. And leafi the vicinity 
ofthe frigorifick mixture ihould be 
iufpe&tcd to haw caus'd this contra- 
&ion of thc included Air, we did 
fometimcs purpotcly intcrmit die 
moving of the Bellows, without rc- 
moving the Wrathcr-glafs ; and 
though notw;chltanding that vicinity, 
the liquor would begin a little to fub- 
fidc ; yct when cvcr the cold rpirits 
or the Corpuklcs of the highly refri- 
gcrated Air, wcrc by the playing o? 
the Bellows ancw, apyroach'd to, or 
ratbcr brought to touch in iwarms 
thc globular part of the infirumcnt, 
thc Mercury would manifcflly afcend. 
And hice we are jpcaking ofWea-  
thcr-glaff 'es, I f lu11 on this occafion 
fubjoyn, That ccrtaiii circumfianccs 
may a l b  vary the fucccfs of anothcr 
Experiment (Comewhat of kill to 
that lately repeatcd, about the pen- 
dulous Drop)  which is briefly men- 
tioned not far from the beginning af 

the 



the fir& Praeliminary Difcourk, For 
though the common Tliermorneters, 
that are here wont to be fold in 
hops, have dually the Pipe  ofthe 
Bolthead very large i n  proportion to 
thc Bal, and thereforc arc in that 
place iaid to be Wtather-ghj’es not 
#ice, and though on fuch iriitrufnenrs 
io certairi Temperatures of the Air 
( intimated by the wordfbnerimcs,im- 
ploy’d in that paffagc) the Air blown 
out o fa  pair of Bcllows againfi 
iome part of the included Air,would 
not, elpccially at thc begimin~,  
make thc Air Ceriiibly contra& i t  
fclf, and the liquor aIcend ; though 
at: the very fitfi and fecond blait, the 
coldnds of this artificial Wind, 
mi ht be very ienfible to the touch 
( w k c h  was the thing intended to be 
taught in that pajage ) yet having the 
curioGty with other Bellows, at ano- 
ther featon of the year, to blow loag 
upon the Ball of a not common, but 
nicr Weather-glafs of my own ma- 
king, furnilhed with a pipe, thar 
was very flendcr, I divcrs times (but 
not always 1 found the tinAcd liquor 
rnanifeitly cnough to akend, as if 

the 



the Wind,conGLting of a more com- 
prels’dAir,did by containing a great- 
er number of cold particlcs in the 
fame room, more afk& the internal 
Air, then the coritafl of the calm 
and lax outward Air did before ; 
which dilparity of events has given 
me tlic dcfign of making further Tric 
als wirh diffcring Tbcrmofcopes, at 
other kafons of the year, to fee if1 
can bring tho matter to fomc certain- 
ty, bydifcovering the caufe of this 
contingency, i n  which I afterwards 
fufpc&i;.d, that fome light degree of 
warmth or coolnck iii thc Bellows 
rhemfelvcs, which, as being unmaiii- 
felt .to tlic h f c ,  icap’d unheeded, 
might lime an intcreit. When I 
was about fome of thc former Expe- 
riments, 1 would williiigfy havc had 
an opportunity of trying, with a 
good ,foal’d Wcathrr-glafs, what 
difference there would be, betwixt 
the cold of the no&turiial Air in a fro- 
fcy night, io places whcrc the Air 
was kept calm, by being heltcr’d 
from thc wind, iiot by inhabircd 
buildings, but by Pome Wall, ar 
other body, whencc any warm Ejrfkl- 

+rns 
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viums were leait to be expceed, and 
bctwixt the cold of thc time Air, in 
pIaces where cold winds, crpccially 
Northerly or Eaiterly did froeIy and 
itrongly Mow. But m y  occaiions 
thw confinirig inc to a Town, I had 
not conivcnieiicy to make any k u r c  
obkrvations oi that iiature ; and even 
in a morc commodious placc, urilcis 
it wcrc dctcrmiucd, whctlicr thcrc 
be Corpufcles prolxr'ly a id  con- 
fiatitly friqorifick, upon whoie ac- 
count iorn;. winds are io mucli colder 
then oth~rs ,  thcrc may arife more 
fcruplcs about this matter, then I 
muit now hay to difcufs. 

Tlicrc is 011e thitig morc, that, it 
may be,isriot impcriincnt to mention, 
bcforc I take lcave of. thc XVIII. 
Title ; for in confirmation of what is 
thcrc dclivcred, concerning the Vi- 
cihtudcs of thek troublclomc de- 
grees of cold aiid heat, within the 
the conipafs of the fame Natural day, 
complain'd of by tlie Patriarch T ~ C O ~ ,  
and by &fiyiM, I I?anll add, that ha- 
ving fincc had opportunity to inquire 
about fuch mattcrs, of  a icarncd 
Phyfi~iaa, lately come from the I+ 

&s, 
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~ d h ,  he affur’d me, that notwith-‘ 
Ltanding the violelit heats of the day, 
heufually obferved the nights to be 
fo very cold,, that he was perfwaded 
fome pofitively frigorifick fieams, 
did in the night arcend aut of the 
Earth, and make it vety exyedietit, 
i f  not neccffary, for thoie Eliglik, 
that live in  the warmer parts of Amer 
rica, to imitate the Natives, in keep- 
ing fires under their Hammacks, or 
hanging Beds. 

I thought it might be a Luc~evous 
Experiment, in relation to an Hypo- 
thebs, that might be propos’d about 
cold, to try, whether, if two ruch li- 
quors were provided, as by being 
mix’d togethcr, would fo far forth 
Iofc thcir fluidity, as to obrain at 
lcalt the confiltence of an Unguent, 
this impediment put to the former 
confdcd and greater agitation of 
their arts, would produce any fen- 
fible &grce of cold ; this I thought 
fit to try, by irnmerfing for a com- 
petent time, the Ball of a tender 
feal’d Weather-glals, into each of 
theliquors apart, and then into the 
foft mixture, their coalition would 

cornu 





late incliiid t6the negative, upon ob- 
t h i n  a want df cogency in kbe Ex., 
perim K a n t s  j that-have been brought tdb 
evince the affitmhtivc. What  Trig 
a’ls and Obkrvations we long fince 
made about this matter, may be met 
wkh in fome of our bthcr Treatifes, 
wherefore I (hall now fubjoyn, that 
havin imagin’d, that Cold might 
aRor dg a hopefuller way, then (tor 
ought I know) any man has us’d, of 
bringing this controverfie to the dicb 
fionof an Experiment, I made that 
attempt, that is mention’d in the XIT. 
Title ; ici prolecution of which, as 
foon as I caufd rocure fome, though 

which [ long wanted ; I made ai1 Ex- 
periment, which I h a l l  fubjoyn, be- 
caule, though it bc nor fo confider- 
ablc, as with better implrments 1 
could have made it, yet theway,I 

. chofc, has (as I partly intimated d e -  
where) thcfe two advantages j that 
the force irnploy’d to comprefs the 
Air, is borb very great, a i d  very gra- 
dually, and ilowly appli’d ; and that 
the vcffil will not, like thofe char 
have bceri hitherto made % .  ufc,of, give 

any 
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any paffage through its pores to wa: 
re;, though violently comprefs’d, 
0 We took! then a Round Ball of 

@ah, furnifh’d with a moderate1 
long Pipe, ‘and having fill’d it wit 
water, tillme liquor reach’d within 
fome inches of the top, it was Herme- 
t z c d y  ieal’d up, and then the water 
by amixture of beaten ice and falr, 
was made to frcez from the bottom 
upwards, that without breaking the 
glafs, theunfrozen water, by the ex- 
panfive endeavour of that which was 
freezing, might be impell’d up wards, 
and io at once, both comprefs the 
Air, and be prds’d upon by it, ha- 
ving by this means condens’d the Air, 
as far as we thought fafe to do in a 
glafs, chat was not firong, we cropt 
ofthe fmall Apex of the glafs, and 
immediately the comprefs’d Air 
flew out with a grcat noife, and that 
part of the Pipc which was unfilll’d 
with water, was fill”d with fiiloak, 
thatmade it look white, and great 
ftorc of little bubbles haitily akend- 
cd from the lower arts of the water, 

quickly broke ) in hch a way, as put 

t 
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me in mind of what ulualiy happens 
upoq the opcuiiig of veffels that con- 
tain’d bottled Beer. Bur that which 
wds principally to be noted, was this, 
thao befides the bubbles o , ~  trqrh, I tha 
water it fey ( at leait fup 

not quite emerge, could lenfibly con- 
tribute to its height ) immediately ak 
cended in the Pipe about of ail inch3 
which ( having carefully mark‘d the 
firft and fcccmd itatioiis, with a Dial 
mond on the outride of the g1afs)’twas 
eafie for us to rnaafure. 

I have elfewhere ptopos’d a fufpi- 
cion, that in the attempts, that had, 
been till then made, to comprefs wa-. 
ter, btho condenfation ( in cafe tharq 
were really any) might perchance 
proceed from thi comprcfion ot the 
hEialipairriclcs, that I havd ihQvr(n 
to be woiit to ly dilpers’d in the pores! 
ofcomaion water. But rhough the 
confiderable cxpanficon of water, om- 
withilanding the brukingof the b&- 
bles in our preknt Experimeat,feems. 
manifefily to argue, that thio couldlbe 
but a conctrrrenr @auk ( if it hud any 
fc~Gbk eM atall) of QUJ PbmJpw) 

Ye! 
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ycr l  daafe nbr abrolurdy wb, even u p  
on Fn Eirpcrimcnr, that ieerns COCO- 
gent5 till I have iatisfi'd my iclf, chat 
ddfpringinets, which I have borne- 
times iutpe&ed, rlpiglc be in the ice, 
had any intdfclt ih the yroduc'd kffeA; 
and that the grerit prcilure ofkhe h r .  
eiMy condens'd Air, did notmakt the 
gtifs'it Self f i ~ t c h  or yield. For if it 
were able to do lb, then the pa'rtsdf 
the bioiebtly difitijded gl&,upoti the 
rembjval of the* fatrible prcffure of 
h e  Air ( which mufi ceACe upon the 
brdaking of thk *?erm&cal 'leal > kei 
turning to their former ftraitnels be- 
bud,] will m&k+ A thc watcr abend 
iomclwhat higher in rhc pi )e. But 

$ M I  very rhickjiaas conuenienrly , ha- 
pi?d;bvhcrc\niith tdtmmiiic this fulpi- 

hich 'I''WIuli3 IikewiR .have 
tri'd ;by the bulk bErhd glafi irt .Jl;rar&, 
bkfbrc: atid aft& thektfng out oftbe 
Mrii kefs'd Ail! 
it94 tp ers wiltpi think fo  much 
c#Mibhrtiare then hkce6arp,' 'It' f iall 
'addjc'fiizt if 1 had b6t v&nttd'convc- 
hieh&s;and had'nst'ha d rnirchanres, 
sthe Ekperimebt would in likelihood 

YY 9 have 
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'- becaulk\ moft 



have been advanc’d, elpecially care 
being taken, that the Air left in the 
pipe hould be well refrigerated be$ 
fore its being ical’d up ( as we Corn4 
times did by ice and ialt, ap lied in a 
perforated Box to the GUt P ide) leit 
part of i ts  Epring lhould depend upon 
an cvanid degree of heat,upon which 
account the pipe ought beforehandto 
be drawn toilcnder, that the glafs 
may bc melted together in  a trice. 
For though for want of itrong glafiks, 
& the befi fort of inltruments to teal 
Up fuch with, the Iucccls was not &ill 
fo con~derable as I hop’d forjyct as+ 
or 5 .  other Trials, made, as well with 
another liquor, as with ,water, “did 
exhibit a maoifelt idtupefccncc of the 
‘liquors (without computing the froth 
produc’d at the top j ) fo in the Expp 
rimctit lately mention’d, if w e  had 
judg’d them itrong enou h t o  *dire 
h c h a  compreifiop oft fl e included 
Air, as we have often made 011 other 
occafions, the ‘cflFcA would probably 
have been much more’ coalidqabje : 
For thou h the difference betwixi:ibp 

Aqueous 

len th o F the. fame wgter corn rels‘d 
m P uncomprefs’d, amounttxf to ap 



PB-7 
Aqueous Cylinder of *.; ,Qfqn hcbk 
height, .,yet the Air, &J: made this 
compredion of thc vyater, was it f q ) ~  
reduc'd .but from 8. jriclics to, 5 .  f~ 
that i t  tooE up almofi halfits former 
roam, :whereas we, haw iometimeg 
reduc'c) to an ,143. or 20,~part 

f I had becqaccommoda- 
red wifihlpnc of my Pncumatical En. 
giqes,; &wid have tr.i'd, whethcr 
water:.bpiyg.firit carefukly! frecd fro6 
the l a r ~ p t  :Air in the cxhaufied Re- 
ceiver,; snd then comprefs'd after the 
manner bisberto recked, the cvent 
of the Trid w w l d  have bfen co~fi- 
derably vr\ricd. 

~ mighLadd.as other l'kaomena d 
gur, Exmrjmqnt, that wI\yy we brqke 
offthe fcal'd Apcx of tiic \glalr;., be, 
fore the included Air was inucil corn- 
prefs'd, there neither would be any 
great noik made, nor any coiird AI er- 
able froth produc'd, at thc top of the 
water, and that having had the curi- 
oficy to rbpeat the Experiment in one 
of the fame glages, that had been al- 
ready uid, and with the lame water, 
that had been already comprcfs'd in 
it, we foutld, that upon the break- 

YY 4 ing 
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h g  off thk Hermtticd teal rhc Tccqnd 
rime, 'the waret did ncltekxhelefs ab 
&nd in the Pipe betwixt .; and $ apart 
&an ihch. And to thek particulars 
1 could both add orher tivcut@~ccs, 
that 1 took notice of in the Pame Ex- 
p&irnktit, And [i4610y~ m8n)l othcf 
Sq)er im&ts  m d  Obfew&ons, lbue 
that I am already tyr'd. *And though 
I kisvc notfound Cold rk4 bba iubjed 
trvcrhitfhl in Experinhents1PleaLing 
dnd Curious, YCK now I amgrow 
Eomcwhat acqu&rcd With it, I find 
l k  may fuggefi fo many &her neb 
bhes, that fitice the Barretikefs of tn)' 
Thcmc, will not cafily put 'a period 
Lo this Treatifc, 'tis fir that mow ar 
length I kould let my Wei#rinefs iitld 
waiit ofLeiIure do it. 



A N ,  

A D  V E RT I S E N  E NT. 



The Reader mill pkkb Jind, that 
th t  ThR to@"'s of two parts, ztberhf 
the fir@ ( which to allom the more Frcn 
dorn of Inquiry &rid D.$comfe, written 
i n  die waj oj Dialogue3) contains an 
Examen of Anriperifiafis, witbout 
yretenditg to guttion i~ rabjblutcly and 
indefiwiteb, Bat rathir," AS it is woiut 
to  be Taught ~ n d  Prov'd. d n d  this 
Dialogue, fop realms, that it too dZ$tle 
concerns tbe Reader to know, and 
take up too much h e  to tbU him , 
begins as a Continuation of Some firmer 
9Tcour/'e, dnd fornewhere mcntionx the 
A#thor,as a Third or Abfeent Perfon,And 
to make it tbe likelier to othrr Dial0 rces, 
-the &otations are not made wit B &be 
Authors's pnRualnefi in the re@ of this 
Book but yet with his ufhtl Paithf&lo 
f iep i  nor bath his Introducing meh 
~ifi~tl~fing ( as it were hj chance 1 kept 
.him fkom ptti tzg into the Mar pat the 
wery words of fome P a l a p s ,  w f ich. he 
though the mop important adl ikely  to be 
difirufed. But though this f i r -  Purt de 
entire arrd fifiipd irr its' kind, anrffo 

.rn<qht very web ( ; fnot  $88  1 bays bee# 
Put 



put firth Sinxle, to iad idate  the corn; 
moyr Dotlrine of Aatipcrifia fis, (' in the 
[e$e mberein 'tis there opyoid; 1 jet b e  
caujc im Pbilofipbical Mailers, 'tis not 
$0 nwh YiBovy or A p p h f e ,  that is to  be 
fougbt, PS Fruth ; 1 forbore not tojiu6- 
joynto a Dqcowle, that inby percb~nce 
latisjie moff oj my Readers, fimr[crqdcs 
about. mhich 1 r r t ~ d f o r  further fatisfat% 
on arid Certainty my [cy; of tl)c cbipsllf: 
Of'wbicb, the Sceptical Confideration wdl  
give the Reader m Account. 

A N  
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then not to depart from the Genera: 
lity of Men. 
2. And to evincqthat this i s  riot laid 

gratis, I might oMerve to you; That 
there are no lels then thrcc grand in- 
ducements, that have lead both the 
Vulgat and Philofophcrs ( two forts 
of hen, that fcldom agree in other 
things) to conknt inthe acknowledg- 
meat of Atztiycr$aps j Authority, 
Rcaroo , and * Expcricnce. . But 
though I think fit to name them all 
three, yet fince the firfi of them, by 
having, as I jurt itow noted, invited 
our Adverfaries to diffent from the 
Truth, is afomevvhat unlikcly W e -  
dium to prcvail on them to acknow- 
ledge it, I h a l l  iniilt only on the t w ~  
latter, haviti oncc declar'd, that I 

it  kit, but riecdlcts to my cauri. 
3Jo begin then with the Arguments 

afforded us by Realon, 
What can there be more,a fee- 

able to the wifdom and goodne f s of 
Nature, who dciigning the Prefer- 
vation ofthings, is wont to be care- 
ful of fittin thcm with re 
for that pre ervation j then'to 

coId 

lay aGde the a t& not, as worthl'cfs in 

P 
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cold and heat, with that felf ioviga- 
rating power, which cad1 of thcm 
may put forth, whcri ’tis environ’d 
with its contrary. For the order ot 
the univerfe requiring, that cold arid 
heat ihpuld rcfide in thole Bodies, 
that often happcn to bc niinglcd with 
one anothcs, thofc two noble arid tie- 
cefiary Qualities, would bc too of: 
ten dcitrpy’d in the particular lub- 
jcQs that harboured tlicm, if provi- 
dent Naturc had not Lb ordcrcd the 
matter, that when a Body, wlicreiii 
either of thcni refides, Iiappcii~) IO bc 
fiurroundcd by o;hcr Bcldics, wlicru- 
in the coritrary Quality is predorni- 
nant, the bclicg’d Qual i ty  by wic: 
ring to the inncrmoit parts of that 
which i t  poffefics, and chcre Ly rc; 
collcCt.ir)gits forccs, and ,as it wcrq, 
anipating it klt  to a vigorous dc- 
.+c, is ititcnded or iocrcaicd in its 
dcgrcc, . a1.d fo Lecomcs ablc KO rcfifi 
ai) Advcrlary, that wci,ululd otlierwiie 
cafiiy dcltroy ic. 
4. TO illufitrritc as wcli,as,iuppIy this 

Ar ument  draw^^ from K d 0 1 1 ,  wc 
need but to lubjoyn thc otlm 

afforded us by Expcricncc, which 
docs 
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does almoit every day giveas not 01% 
ly opportunity to obierve, but cauk 
to adm'irc the effeas of this kif invii 
gorating power, which, *hen occa- 
fionally exertcd, we call &zti'trij%- 
fis: And thelc Phanomem ought the 
more to be acquieiced in, becaufe 
they may fafcly be 1ooked.upon as gc- 
nuinc Declarations, which Nature 
makes of Her own Qccord, and not a5 
confefions exrorred from Her by Arg 
tificial and compulfory Expkriments, 
whcn being tortured by Inftruments 
and Engincs, as upon io many Rack\, 
ffie is forced to feem to cmkfs what- 
ever the Tormentors pleale. 

5. To procdcd then to the fpontane- 
OW Phmotnerra of Nature11 was re- 
commending, we Tee, that *whereas 
in Summer the low& and higheit 
Regions of the Air are made airnoit 
unfufferable to us by their heat, the 
cold cxpelled from the carthand wa- 
ter by the Suns fcorching beams, ret 
tires to the middle Region ofthe Air, 
and there defends it {elf hgainit the 
beat of the other two, though in the 
O m  that Quality be aflifted by. the a!- 
mom perpendicular reRe&im bf the 

Sun- 
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Sutikams, and in the other it be 
rendered very canfidcrable by the 
vafincis of the upper Region of the 
Air, aud its Vicinity to the Element 
of fire. 

And as the cold mailitailis it [elf in 
the middle Rcgion, by vercuc of the 
intentiicls, which it acquires upon 
the account of Aiztip$ufis j fo the 
Liglitning that flaflies out of the 
Clouds, i s  bur q fix P K Q ~ W ' ~  in that. 
midlc Region by the hot Exhalati- 
ons pcniid up, and intendcd in point 
Qfheat by thc atnbicrit Cold, to a 
degree thar amounts to atcention, 

6.But though thel'e be unqueftiona- 
bly the effe&t.s of that cxccfivc cold* 
mfs YCC we need no 
tops of mouiitains to Serch proofs of 
our do&trinc, fince we may find 
them at tlic bottom of our Wells. 
Far though, Cfirnead~s perhaps wdf 
yet the earth as well as the Air dotb 
readily acknowledge the power of 
A#tiper;lfal;r. And if the reafan 
above alledged did iiot evince it, our 
ver~fenfes wsuld. For a5 in Sum- 
mer, whca the Air about us is  fultry 
hot, . -  WQ find, to our great refrclh- 

meat,' 
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ment, that the Air in Cellars and 
Vaults, to which the cold then re- 
treats, is eminent for the oppofite 
Quality; io in Winter when the 
outward Air freezes the very Lakes 
and Rivers, where their furfaccs arc 
cxpos’d to it, the internal Air in 
Vaults and Cellars in Winter, which 
becomes the LaiiAuary of heat, as in 
Summer it was ot Cold, is able not 
only to keep our Bodies fiom freez- 
ing, but to put them into fweats. 
And not only Wells and Springs up- 
on the account of their reiting in, or 
corning out of thc dcepeit parts of 
thc carth, continue fluid, whilefi all 
thc watcrs, that are contiguous to the 
Air, are by th&xcelfive cold harden- 
cd into ice; but the water frekIy 
drawn from iuch Wells, feeIs warm, 
or at  leait tepid to a mans hand put 
intoit. And as if Nature delign’d 
men t’hould not be able to contradie 
the do&rine of Antiper$& without 
contradi&ing more then one of their 
own fcnks, f i e  has taken care, that 
oftentimes the water, that is freihly 
drawn out of the deeper rorts of 
wells and Spriiigs, fiould manifefi- 

1Yr 
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ly, as I have ken it, fmoak, as if it 
had been bur lately taken off thc fire. 
And this may be laid, without a Me- 
taphor, to demotiitrate ad ocdunt, 
the reality of &ztiptri/fafis,there being 
no other caufe to which this warmth 

of the heat from the cold externa 5 can bo attributed, then the retirin 

Air, to tile lowcr parts of the earth 
ar.d ware&: fince both thek Ele- 
men ts  themielves being riaturally 
cold, and one of them in the fu- 
premc degree, the heat we are men- 
tioning is fo far irom being likely to 
bc generated in Lo unfit a place, chat 
if it were not very grcat, it muft be 
crtinguiflxd there, by thc coldriefs 
ofthefupcrior Air, and that of the 
inferior parts of the Earth. 

Eleutherius, 
7.That Carnelrdes may have but one 

trouble to anlwcr thc Allegations to 
be madc in favour of Airtip 
h o p  he will give me lcavc ( accord- 
ing to my cuitot~~ of fiding with ei- 
ther party, as occafion invites me ) 
to add to the familiar Obfervations 
mentioncQ by Themy& fomc others 

that 
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that a ~ e  lek obvious. For I Eraricks 
ly confeis to you, that when I CO~A& 
der what intcreit, the unhcedcd dip- 
fitions of our own Bodics may have 
in the eitirnatcs we make of the de- 
grees of cold aad heat, in other Bo- 
dies; I ihould not lay much weight 
qpoo tbe Phmomenrc, that are wont 
to kurg'd as proofs of daiiyer$d- 
fis, if lome infiances fomgwhat fcfs 
lyablu tQ fufpicjoa, did not counte? 
nanct: the do&rine they arc urg'd for. 
I knaw that Cavnedcs being wont Co 
to propole his opinion about Antip- 
r$aJ$, 2 5  only to deny, ttwt it is 
clearly made out by the. reafiws or 
Experiments, tbat arc comma@ pro? 
duc'd to evince it, i t  wem Comewhat 
improper to urge him with obferva- 
tioas, that arc not familiar, aiid 
wont to be irnploy'd ; but I know 
too, that he is not To rigid an Adver- 
I'ary, as not to allow me to men- 
tion ioq& uncommon gelations, tbac 
I leaencd from men of good Eredit. 
I fhall tell you then, that having pulr; 
pofely inquired of ingenious men, 

hod been very deep under 
gromd* form in Coal-pits, and 

fomc 
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Come in Mines. One of them affirm- 
cd, th3t at the botrom of the Grove 
( as they call it ) or Pit, hc fourid it 
vcry hot in ~ e t e m b e r .  And another, 
thar he often found i t  hot enough to 
be troublefoine in Wiiitcr. And a 
third ( who is hitnfeli a great feeker 
for Mines, and a Malter of confide, 
rablc ones ) that he found it to be hot 
all the year long, And to manifcfi, 
that rich ObCcrvations will hold cvcn 
in  gelid Regions, I ilia11 repeat to 
you, what 1 remeinbcr 1 rcad ia the 
voyage of that ingenious Navigator, 
Captain 3ames, who giviog an aco 
count of CharIrton I f l a d ,  which by 
his relation kerns to bc as cold as 
Icelandit fel f, fays, That hb mefifauild 
it more mortifying told t o  wade throryh Fag. 36, 

the water in the Le inning of June, mhen 

cember, whetr ii a# incraafivrg, And 
‘he adds, that which makes moreto 
our prefent purpok, and proves the 
other part of the do&trine of Anripe- 
Pipafis; ?bat from t/& JJN out of 
&id they bad water hi December, they 
bad none in July. And to firengthen 
the obkrvation yet further, I will ac- 

Zr quaint 

&Sed was all fu P 1 of icr, then in De- 
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quaint you with a rclatioii to this pur- 
poic not unworthy your notice, For 
bearing of an ingenious Phyiician, 
that liv'd fomc years if], and about 
M ~ ~ C O ,  I applied my felf to him ( as 
pofibly you may have done, for if I 
miltake not, I have ken you cogc- 
thcr ) to know, wherhcr in that frozen 
Begion he obkrved thc Cellars to be 
hot in Winter. And his anlwer to 
That, atid fomeothcr Quefiions of 
the like nature I put to him, amoun- 
ted in fhort to this, That whcn I en- 
quired, whether their Springs and 
Wells were not all frozen in the 
Winter, he told me, that he faw 
fomc Springs, whok waras frozc 
not at all near the Spring-hcad, bur, 
at a good diitancc from thence, it bcr; 
gar1 to be thinly cas'd over with ice. 
Hc added, That his own Well was 
about f ix  fatlionis deep, hctwcen thc 
furface of the earth, and chat of the 
water, ana that thc water in it, was, 
as I remember, about thrce or four 
fathoms deep; and that nor only this 
Well. troze not all the Wintcr, bug 
that the Wcll of his . nei hbourj 

the 
which was but one fathom 8 cep to 
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the fiprrficies of the water, did not 
frecz neither. * And to fitisfie my 
curiofity about the Dearns of chis wap 
tw, hc told me, that when a Bucket 
ok water was newly drawn, if ir 
wcrcagitatcd, it would finoak, But 
that from the Well ir fdf, wbcn the 
wacct in it was left quiet and unltir- 
red, he did not perceive any imoak 
to arifc. 

8. To all this I fliall add this further 
circurnfiancc, that having purpofely 
inquired, whether in the Winter he 
found it as hot in Cellars at ~ & f c o ,  
as it is wont to be in that fcafon in 
ours ? He anfwcred mc, that when 
thc doors and windows wcre careful:: 
ly hut,  to hinder thc immediate 
commerce bctwixt thc included and 
external Air, hc oftcn foulid, if‘ he 
itay’dlong in his Cellar, it would 
nor only defend him from thc Chary- 
nols of the RU&ZB cold, as bitter as 
that is wont to be in Wiiitcr, but 
keep him warm enough, to be ready 
to fweat, though he laid by his Furs. 
so that if we may re1 e i t l ~ r  upon 

neceffarily admit Cellars to be 
z z  2 warmer 

the Teltimony of o w  r enfcs, W<: inult 
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watmer in Wintcr, then-. in Sum- 
mer, and confequently allo w ‘an AB- 
tiper$ali:s. 

9. Csmeades. Though1 were not in 
hafie,Xfhould nor think i t  neceifary to 
reply any thing elk to the firlt part of 
what was faid by 7‘hmilfius,then that, 
what he alledges of the Univcrfality 
of thc Opinion he maintains, may 
krve to recommend that which hc 
oppoks. For the vulgar DoArine 
about Antiperiffabs, being, as he ur- 
ges, rccciv’d, and taught in all the 
Schools, the Innovators he declaims 
againft, muit have learned it there 
among the othcr Peripatetick tcncnts, 
that youth is wont to be imbued with 
in thoie places ; Po that it may rather 
fccm the low of truth, then of fingu- 
Iarity, that engages them againit an 
opinion, which before was their 
own, as well as that of the generalis 
ty of Scholars, aud confcquently a- 
ainfi which they cannot maintain a 

garador, that docs not imply a Rc- 
traaation. But I f ia l l  not profecute 
my Adwer to Tbemi(tius’s preamble, 

fins 
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iince Ehtberius,  whom I am chiefly 
KO fpcak to, is too much a Philoio- 
pher to think Truth lefs her fclf, for 
being flenderly attcnded or to think 
any mcu the lek like to be Her foh 
lowers, bccauie they are but few. 
To come then dire&tIy to the contro- 
vertic it felf, I think I need nor tell 
oneof you, that thc other rnifiakes 
my o inion about it. For 3 perceive, 

that 1 have not been wont to dcny'an 
dyltipev;ll'ufis, as it may be, but only 
as it is wont tobe explicarcd. But fince 
7 ; 6 ~ m $ ' k  fcerns to be willing to have 
me his Antagonilk in this controver- 
fie, aid fiacc E l e u t h e h  hirnielf fecms 
tocoorpire with him, 1 am content 
to a& for a while the part, you 
Gcnclernen would have me take up- 
on me, and will ropofc to you part 

you impute to me, in cafe I were re- 
ally of it. 
~o .To come then to the controvetfic 

it felf, though Tbemiftiw has drawn 
his proofs for the Antipi a& of 

partly from Experience j yet the VCI 

E h t  R tricls hath not quite forgotten, 

of what I would P ay, for che opiiiion 

the Schools, partly from Rea P on, and 

z z  3 'Y 



rylame two Topicks feem to me to  
affordconfrderations, that may juri- 
ly warrant our calling it in qwfiion.*. ' 
I 1,And firfi,if wc look upon the ma- 
hn of the thing confidcred abiliraa- 
edly from the Experiments, that are 
pretended to evince an Afitiper$afis, 
we cannot but think it may be vcry ras 
tional, I fay nor, t o  doubt of it, but 
torcjeCt it. For in the fire place, 
according to the courfc of Nature, 
onc concrary, ought to dcfirroy, not 
to corroborarc, the othcr. And next, 
%is a maximc among the Ter$ateticks 
thcrnfclvcs, That natural cauics al- 
ways a& as much as thcy can. And 
certairily as to our cafe, whcrcin WE 
treat not of living creatures, I cannot 
but think thc Axiom phyfically dc- 
monitrative. Eor inanimate Agents 
a& not by choicc, but by a nccelfary 
impulfc, and not being cndow'd with 
underfianding and Will, camot of 
tlicmklves be able to modcratc or to 
fuipcnd their a&ions. And as for 
what Themilfiza alledgcs, that it was 
necefhry for the Prcfcrvntion of 
Coldand &at, that they kopld be 
pdowed with iuch a power of in- 

acrid - I /  
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rending ' thcmfelves, I mwR freely 
confds, that though in living crea- 
zurcs, aod c@ecially in  the bodics of 
the perfc&tcr forts of Animals, I do 
-in divers cares allow arguments 
drawn from final caufes ; yct where 
only inanimate bodics are concero'd, 
I do not cafily Cuffer my iclf to bc pre- 
vail'd upon by fuch Arguments. Nor 
is thcrcauy. danger, that Cold and 
Heat, whofi: caufes are fo radicaced 
in Nature, dhould be loit ourofthe 
World, iii cak each parcel ofmat- 
tcr, that happens to be furrounded 
with bodies, wherein a contrary 

uality is predominant, were not en- 
. s owed with a11 incomprelicntibIe fa9 
culty of fclf invigoration. And 
ture either does m t  need t1w help of 
this irnagitiary power, or ot'tentimos 
has rccourfc uIxo it to very little put- 
poki fincc we fee, that thele Qua- 
lities tubfiit in the world, and yet dt. 
farto the bottles of Water, Wine, 
'and other Liquors, that arc carried 
upand down in rhc Summer, are re- 
gularly warmed by the Ambient Air, 
And in Mafcovy and other cold Noro 
them Countries, Men, and other' 

4 Ani- 
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Animals have oftentimes their Vital 
Heat dcitroyed by the cold that fur- 
rounds them, being thereby aAually 
frozen to death. And I ibmewhat 
wonder, that the followers of Ari- 
path hould not take notice of that 
famous Experimcnt, which he him- 
k l f  delivers, where he teaches, thas 
hot water will iooner congcal then 
cold. For if the matter of iaA were 
true, i t  would Cuficiently manifeit, 
that the heat harboured in the water, 
is defiroyed, not invigorated by thc 
coldncls ofthe Air that Currounds it ; 
fo that Them$izu muit, I fear, on ttiis 
occafion, take CanAuary in my ob- 
firvation, and to keep Ariliotle from 
dcitroying his own opinion, wirh his 
own Experiment, had befi fay, as I 
do, that it is not truc. And though 
i t  is nor to be denied, that white fur. 
rounded with black, or black with 
white, bccornes thereby the more 
confpicuous ; yet 'tis acknowlcdged, 
that there is no real increak, or in- 
ienfion of either quality, but onlyea 
comparative one in reference to our 
'fenfcs obtain'd by this Collation. 
Nor does a Pumicc-itonc grow more 

dry 
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dry, tlicti io was in the fire or earth, 
by being transferred into the Air or 
Water,  aiid confcquently ciivironcd 
with either of thole two fluids, which 
Tbemilfius and his Schools tcach US to 
be rnoitt Elements : neither will you 

% expedk to find a piece of dim glafs be- 
come really more tranfparcnt, 
though one hould kt it in a frame of 
Ebony, though that wood be io opa- 
cousas to be black. And whereas 
'cis commonly allcdged, as a proof 
of the power, Nature has give11 Bo- 
dicat of flying their contraries, that 
drops of water falling uyori a Table, 
will gather tlicmklvcs into little 
globes, to avoid the contrary quality 
i t 3  the Table, and keep ttiemtclvcs 
from being fwallowcd up by the dry 
wood ; thc cauk pretciidcd has no 
intereil io thc effect, but little drops 
of water, where the gravity. is not 
great enough to hrrnount the aaion 
of the ambient fluid, if they meet 
withfI1lall dufi u 011 a Table, they 

and their furfaces being covered with 
it, do Not immediately touch the 
board, Which elk they would flick 

too 

doas they rod a P ong, gather it up, 



to. A11d to how YOU, that the 
Globular figure, which the drops of 
water, and other Liquors, fomel 
times acquire, proceeds not from 
their flying of drinels, but either from 
their being every way prels'd, at lcaft 
alrnoft equally ( for in iomc cafes al- 
fo they arc n x  cxa&ly round) by 
iome ambient fluid, of a difagree- 
ing Nature, or from ionie other 
cauk differing from that thc Schools 
would give, 1 (hall dcfirc you to take 
notice, that the drops of water, that 
fwim in Oyl, Lb as to be furrounded 
with it, will likewile be Globular ; 
and yet Oyl is a true and moifiening 
liquor, as well as water, And the 
drops of Quickfilver, though upon a 
Table they arc more difpofed, then 
water, to gather themfelves into a 
round figure; yet that they do it iiot 
as humid Bodies, is widen t, becauie 
Quickfilver broken into drops, will 
have moa of them Globular, not 
only in Oyl, but in Water. And to 
fhowyou, that 'tis from the incon$ 
gruity, it has to certain bodies, that 
its drops will not flick upon a Table, 
nor upon tome othcr bodies, but - 

t r er 
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ther.thcrnrelves into lictIc f p k r ~ s ,  as 
if they defigned to touch the wood- 
den Plain but in a Point : 
felt this, I iay, we nccd butadiene- 
tice, that tbougli the fame 'drops 
will retain the .fame figure \on Stone 
or Iron, yet they will readily itdiere 
to Gold, and lofc thcir Globuloul- 

drier body thcn Wood,which, as far j j l idity,  

as diltillation can manifell, mu& SeA.19- 

have in it fiorc of humid patcs of fi- 
vwal kinds, ( I  mean J~clch watery 
and un&uous, )' But thisaiay r d i k  
of a digreflion g my task L&ng only 
to examine the Antir;eri&d.l;s of' cold 
and heat, *concerning which.'I think1 
had very jultcauk to pronouiirc the 
vulgar conceit very uiiconioriarit to 
the riaturoof inanimate beings; For 
thc Periptedcks talk of :Cold and 
Heat furrounded by the oppcbfite qua- 
lity, as ifboth of tlicm llad an under3 
itanding, and forefight, thur in cate 
it did not gathcr up its dpirirs, and 
fiourly play itsbpart againfk the ~ p p o -  
fitc thar difirefics it, it mull hfalli- 
bIy perih : aod as if being contcious 
to i t s  felf, of having a power of fclf 

invigo- 

JKPS upon it, though Gold bc a far Hmo,), Sw th '  of 
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invigoration, at the prefciicc of its 
Adverfary, it were able to cncou-' 
rage it fclf like the Heroe in the' Po- 
et, that Paid, Nimc a n i d  opus t&, 
d a t a  nwc pe8orc firmo, which in- 
deed is to transform Phyfical ageiits 
into Moral anes. 

I 2. EJettth,Thc validity of the Perlyad 
retick Argument,drawn from Rcaforr, 
contidcred *abfira&edly from Expe: 
ricnccj I hal l  leave Thtrni$!iw to diC 
yute out with you, at more leifurc, 
And fincc you well know, that the 
ody Arguments I allcdge to counrc- 
ixtncc Afitiperi/tafis, wcrc built upon 
Experience, as judging thcm either 
the befi or the only ood ones, I long 

amplcs that have been produced of 
that which you deny. 

to hear what you wi 7 1 fay to the Ex- 

I! 3 ,C~rnt~des.That,&leuthe~~ur,which 
I h a w  toadiwer to the examples that 
arc urged, either by the Schools, or 
by you in. favour of d!ntipeiift& 
confiRs oftwo parts, For firlf I 

might 
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might how,. that as refilm declares 
openly againit thc common Opini- 
on, fo there arc Eacperimcnls which 
favour minc, a i d  whicli may be op- 
pofcd to thoic you have alledged for 
thc contrary dotlrinc. And Secoiadly, 
I might repreient, that of hofe ex- 
amples, iome arcfdre, others doubt- 
fd; arid thofe that arc wither of 
thelc two, are inljrfficient, or capable 
0) bring ot 13 e r wife explicated, without 
the help of your Hypoth$s. But for 
brevities fake, I ilia11 not manage 
thefc two replies apart, but mcntion, 
as occafion hal l  krve, rlic Expeti- 
ments, that favour my opinion, a- 
mon my other anfwcrs, to what 

behalf of Ari[ide. 
14. To Lcgin then with that grand 

Expcrimcnt, which 1 rcrnembcr a 
latc Champion for Afitiperilfafis, 
makes his leading Argument to eita- 
blifli it, and which is fo gericrally 
urged on that occafioti, I mean the 
heating olquick-Lime in cold water. 
I confcfi 1 cannot but admire the La- 
zinefi and Credulity of Mankind, 
which have io long, and gcncrally 

acquieit 'd 

YOU I! ave bccn pleafed to urge on the 
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acquiefc’d ill what they might Co cafi:: 
ly  haw found to be falfe, This I lay, 
bccaufel was pofibly the fir& that 
has hadboth the curiofity and bold- 
necsto exdminc ro general and con- 
fiant a Tradition; yet i doubt nor, 
that you will foon be brought to take 
it as well as I, for as great as p o p -  
IaranCrror. For to Ict you mani- 
feItIy kc ,  how little thc Incalefcence 
of the quick-lime iiceds be allowed 
to proiced fromthe coldnefs of the 
ambient water, if  initcad of cold war 
tcr, ydu quench it with hot water, 
the E6ullition of the liquor, will not 
only be as great, as if the water were 
cold, but often times far greatcr. As 
I have fomctimes for curioGty remo- 
vcd boiling water from the fire, and 
when the liquor had left of boiling, 
but was yet Icalding hot, I put into 
it a co;l~vcniciit quantity of quick- 
Lime, and after a while, the water, 
which, as I laid, had ceas’d from 
boiling, began to bpi1 afreh, with io 
much vehemence, and fuch large and 
copious bubbles, that it threatned 
to run over the Pot, of which, be- 
fore the effervcfcence, a confiderable 

parr 
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part was left unfill’d. And this was 
no more then what 1 might well look 
for, hot water being much fitter 
then cold to pervade nimbly the bo- 
dy of thc Limc, and haflily diffolve, 
and iet at liberty the igneous and fa- 
line parts, wherewith ir abounds. 
And how riiuch a grcatcr intcrefi 
faits may have in fuch incalelcciicies, 
then Cold, I have alio taken pleaturc 
to try, by pouring Acid ipirits, and 
particularly fpirit of ialr upon good 
cjuick-Lime. For by this means 
there would beaa far greater dc rec 
of heat excited, then if I had in a ead 
of fpirit of Salt ukd common water : 
And this, whether I imploy’d the fpi- 
rit cold or hot. For in eithcnscate, 
fo [mall a portion as about thebig- 
nefs of a Walnut of Lime put into a 
h a l l  @ais, would by the addition oE 
a little ipirit of Salt put to it by de- 
grees, both hiis, and fmoak, and 
boil very iurprizingly, and notwith- 
fianding the h a l l  quantity of the 
wttcr,  would conceive to great a 
heat, that I was not able to hold the 
@ab in my hand. And to flow 
lome Ericnds, how little, hcat excited 

in 
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io quick-Lime by cold watcr, pro- 
cceds barcly from the coldnefs of that 
liquor; I caus’d a parcel of good 
Lime to bc beaten fmall, and putting 
one part of it into a glafs veifcl, I 
drciich’d it plc’litifully with oyl of 
Turpenrine, more then it would im- 
bibc, arid the other portion of the 
Lime I likewife drench’d with com- 
mon water: both thete liquors ha- 
vitigitood in t l x  fame room, that 
thcymight be reduc’d by thc fame 
Ambient Air, to a likc degree of 
coldnefs, the evcnt of this Trial was 
( what I look’d for) that the oyl of 
Turpentine, notwithltanding its aAu- 
a1 coldncfs, and the great Iubtilty 
and3piercingncts of parts, which it 
has in common with other Ghymical 
oyls, bcing of an iucongruous “ex- 
turc iecm’d not to make any diifolu- 
tion of the powdcred Limc, arid did 
not, for fcvcral hours, that I. kept it, 
producc, that I perceived, any ~ C J M  

i ibk heat in the Lime. Whereas to 
ibow, that ’twas not the fault ofthe 
Lime, that part of it, on which corn- 
mon watcr had been poured, did srfu 
ter a little while conceive io firong a 

heat, 
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heat, that it broke a large open- 
rnouth'd-glals, into wkok bottom 
it was put, and not only grew To hot, 
that I could not endure to hold it iii 
my hand, but fent out at the mouth 
of the glals, chough that were coafi- 
derably diitatit from thc Limc, a co- 
pious white fume, fo hot, that I 
couldnot well ruffer the holding of 
my hand over it. And to prevent 8 
pofible, though invalid, objc&ion, 
which 1 forciaw might be drawn a- 
gainit the Experiment made with opl 
of Turpentine, from tho Oleaginous 
Nature of that liquor ; I covered a 
piece of the fame iort ofquick-Lime, 
1 have been fpcaking of, with highly 
re6iificd fpirit of Wine : but though 
1 left them together all night, yet I 
pcrccivcd not, that tlic liquor had at 
all flack'd the Limc, which contitiu- 
cd in an iiitire lump, till upon the 
fubfiitutirig ofcommon water, it did, 
as 1 remember, quickly appear to be 
flack'd, fince it fcll afl'undcr into a 
kind ofrniriutc white powder, which 
was (bating the colour almolt like 
mud, and would eafily by a little 
ihaking be difpcrlt,like it,through the 
Water. A a a  E leu- 



I 5 .Eleutherius.I ingeniouily confefs 
to you,Carnersdcs,that what you fay fir,  
prizes me, for I thought it luperhous 
to try my Lelf,to acknowledged anEx- 
pcrimenc, being not able to imagine, 
that io inany learned men for lo mar 
sy Ages, fiould fo uiiaiiimouily a i d  
canfideiitly deliver a matter of fa&, 
of which, if it were not true, the 
falfity could be fo eafily difcovertd. 

I 6. Carf i eah .  For my part,Efcuihc- 
rha, I coiifefs I a m  wotit to doubt of 
what they tcwh,that feldom or nevcr 
doubt. And I hope you will forgive 
me, ifhaving found an affertion CO 
gcneral and unconcroul’d of a falGcy 
io eaGc to be difprov’d, I be incli- 
nable to IulpcCt the Truth of their 
othcr iriferivr ’Traditions abow AN- 

tz’perz$js ; and ofitlick I will menti- 
on the two chiefeft. 11 have mct with 
among the modems ( for bcing con- 
triv’d Expcrimcnts, I prefumt you 
will cafily believe they came not 
from Ari@Ze, nor &he Ancieatcr 

School* 
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Schoolrncn that cornmcnted upotl 
Him.) 

17, The firfk of theie is the frecz- 
irig a Pot to a Joynt-itool, by a mix- 
rurc of h o w  and ialt, by thc fires 
fide : in which caic ’cis prctcndcd, 
that thc fire docs ib iritcnd tho cold, 
as to enable i t  to corigcal the water, 
that itagriatcd upoil thc Curlkcc ofthe 
ftool, betwixt ‘That and the bottom 
of the Pot. But how little need 
thcrc is of A,hyw$a,’is in this Expew 
rimcnt, you may gueis by this, that 
I have purpoicly made it with good 
fucceis, in a place in which there nei- 
ther was, nor evcr probably had been 
3 firc, the room bcirig dcfiitutc ofa 
Chimney. Arid this ‘rrial ot mine 
I could confirm by divers other Ex- 

1 pcrimctlts of tlw like nature, but that 
this onc is Cuilicictlr. 

18. I proceed rlicreforc to the 
other Experiment, which is dclivcr- 
ed by vcry learned men, a id  for 
whom I have a great rclpeCt: acr 
cording to thcfc, it. YOU takc a fame-. 
what large Pot, aid having fWd it 
almoit with how, place in  the midle 
ofthe Cnow a Vial full of water j this 

A a a  2 POG 
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pot behg put over the fire, the cold- 
nefs ok the h o w  will be Co iiitctidcd 
by the heat, from which it flies into 
the watcr, that it will turn that l ir  
quor into ice, But though I fcvcral 
times tri'd this Expcr imcnr, yct nci- 
thcr iii carthcn, nor in filver vcffcls, 
could I cvcr produce the promifed 
Ice, And I rcmember, that an ani- 
neritly lcarticd man, that woiidcrcd 
to find m c  io difidcnt of what he 
raid, hc kriew to bc truc, rcadily un- 
dertook to convincc mc by an Ocular 
proof, but with 110 bcttcr fucceis 
then I had had bcforc,So that thc Ar- 
gument may l e  plaufibly cnough re- 
torted upon tliciii that urgc, it. 

19. And in cafe the Trial lhould 
Luccccd fometimc or other f for that 
i t  doth nor ordinarily, I have lhown 
already ) yet will rhcre be IIO neccffi- 
ty of dcriving thc cffc0-s from Ant+e- 
r;liFal;s. For though in luch cafes the 
fire would contributc to tiic produ&li- 
011 of the eRc&, by halteaiiig the dif- 
folution ofthe inow, yet the heat of 
the fire docs but remotely, and by 
accident cauic thc produ&;tioti of kc,  
fincc other Agents will do the fame 

thing, 



tlhig, that are qualified to make a 
quick difiblution of the how, whe- 
ther they be hoc or 110 j as I have tri'd 
that fpirit and crude f d t  of Nitrc, 
will cithcr of them by a due applica- 
tion, bring how, by difljlving it, to 
congeal water, thou+ the Spirit and 
the Nitrc begciicrall~ agrecd upon to 
aRuaL'y cold, and m e ,  it not both of 
them, to be yormtidljl cold too, 

20. Having thus difpatch'd the 
Experiments prctcndrd to evlilcc an 
~ ~ t i p e ~ Z ( f f i J i s ~  I miilt now examine 
the Obferuntions, that are alledg'd to 
that purpofe, ofwbich the priucipal, 
if 110t the only, arc click, 'The cold- 
nefs of the iniddlc Ilcgiori ofthe Air. 
The increafc of iiiciis ltotiiacks ill 
Wiriter. The generation of Hail ; 
and tlic heat and cold in Cellars, and 
other Subterrancal places, wheo the 
contrary Qiality reigns in thc Air. 

2 1 ,  To bcgin with the firft of 
thele : I will not now ditpute, wlic- 
thcr thc fccond Region of the Air, 
haw really that coldiicfs that is wont 
to be afcrib'd t o  i t :  Though our 
Friend Mr, Royk fccms to doubt, 
whcther that Regions being always, 

A a a  3 arid 



and every where cold, have becn as 
firongly proved, as aflerted, But 
pafiiig over that Qucfiion, I ke no 
~iecd of imploring the help of Aultiye- 
r;ltaJiS, to kcey the fecond Region of 
the Air for the moit part cool, For 
without at  all raking in the caufe 
imagin’d by thc Schools, an obvious 
aiid f‘ufficicnt otic may be caGly aL 
figo’cl. For the Air being, as to 
fenk, cold of its own iiaturc, to that 
whcn wc feu1 i t  hot, it IS made [b by 
fomc adveiititious agent-, and that 
agciit bcirig for the molt part the 
Sun, who Imts  thc Air cbiepy, 
though not o d y ,  by its ref-lc&cd 
beams ; tbcir heat is fo languid, by 
that time they arrive, dirpcrs’d, at 
thc fccond Rcgion of the Air, that 
they arc not able to overpower its 
Natural coldncts, iticrcalod ycr- 
cliancc+ by lomc frjgorihck Ipirits, 
that may find a more commodious 
harbour therc, then in othcr parts of 
tkrc Atmofpherc. And whatever be 
the true caufc of the coldncls in the 
middle region of‘ the Air, I cannot 
bur admire to find, tbrtt Coldnels Po 
Foufidcntly afcxib’d to Afit$erz’fiaFS3 

bY 
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by ~hcm$ius and his Friefids the Ari- 
&oteliar,s : For according to them, 
‘tis tiic- Nature of the Elcmcrit ot Air 
eo be as well hot as moilt, and ac- 
cording to tho fame Pcr.~yatrticks, 
bodi the upper Kegion ot thc Air al- 
ways, and thc lower io Summer is 
hot, e h c  former by tbc ncighbour- 
hood of the imaginary Elcmcnt of 
fire, and the latter by the rcficLtion 
oE tlic Sunzbcams h-olkl the Earth : 
which two Pofirions bcing laid toge- 
ther, 1 Would fain learn O S  any Ario 
jlotelian, how A~/~ipr$ifiJ;~ comes to 
take placc licrc ? b r ,  according to 
them, thofe Bodicy liavc chcir cold 
and heat iucrcas”\ by Rt,t;j:cr@/h-, 
that arc 011 both hand5 a h l  I ti c)y 1~0- 
dies of a contrary Qualit i., to that 
which is natural to thc lurrLmded 
Body, whcrcas the whole E.l(~inc.nc 
of Air, and confcqucntly the middle 
Rcgion, bcing, as they would ~ W K ~  
fwade us, hot, Of. its ownNnture 
what fliadow of probability is there, 
that the highcft and lowcit -Regions, 

hoc, ihould makc the 
by middle cgion, which is alib natu- 
rally hot, inteafly and durably cold. 
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But though the objehion is fo dear, 
tliatit needs not to be infiited on; 
yet becaure 'tis but an Argument ad 
hominem, I h a l l  add this for their 
fakes, that are not in this point Peri- 
pateficks, That it does not appear to 
me, that if thc Air be naturallyra- 
ther cold, then hot, the Pecond Re- 
gion niuit owe the mtenStzcfs of that 
Quality to  Antiycr;lta/is. For the 
groui~d of the opinion,I oppofe, being 
this, That both the f ir i t  and the third 
Regions arc confiderabl. hot, I 
would gladly fiiid it prov* as to the 
upper Region. I confefs I have C O ~  

found the ailmion contradiOed, but 
that, as little coiivinccs mc, as the 
uncontroulcdncis of the Tradition 
about quick-Lime, that I lately con- 
futed. 'Tis true, there are two reas 
ions alledgcd, to evince the heat of 
thcfupremc Region of the Air, but 
neither of them to mc feems cogent. 
For the firit is, that the Vicinity of 
this Region to the Elemcnt of fire 
makes i t  partake a high degree of 
Heat. But if we confider the di- 
fiance of that Elemcnt, which they 
place contiguous to the Orb ofthe 

Moon, 
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Moon, and how little nearer toit 
the concave part of the upper Region 
is, then tlie Convcx of the middle, 
we may caGly conceive, that in two 
diitauccs, that arc both of thcm lo 
irnmmrfe, fofmal a difparity cantlot be 
much ( i fa t  all ) more confiderable, 
then the greater nearlieis of: one fide 
ofa beet of paper held at three yards 
difiancc from an ordiiiary fire, in 
cornparifon of the difiancc of the 
other Gdc of the iame paper j or then 
thedifianccs of a finall\’L’art, and 
of the ncighbouring parts of tlic face, 
when a man comes within 2. or 3. 
yards of the fire, But ’cis not wor th 
while to protecutc this Coniidcrati- 
on, bccaulc thc Argument againit 
which ’tis allcdgd, is built upon the 
groundlefs h.qyoGtion of the EIc- 
ment of fire, a figmcnt which many 
of themfelves do dayly grow afliam’d 
of, as indeed its exifiencc is as little 
tobe difcovcred by reaioti, as per- 
ceiv’d by renfc. 

2%. Theother Argument for the 
heat of the third Region of the Air, 
is, that fiery Meteors are kindled by 
it, But notnow to quefiion, whe- 

thes 
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thcr all Meteors that kine, and 
therefore pafs for fiery, are really 
kirrdledexhalations j we fee, that in 
the lower Region ofthe Air, and in 
Winter, thole fires that are called 
either Heleaa, or Caflor ahd PoUux,are 
generated in  great itorms, and hang 
about tlic rails and krouds of Ships. 
Nay, do not wc much morc free 
quently fcc, that Lightniog is produ- 
ced at all fcafolls of the ycar ( for in 
warmer Countries thoufinds have 
obfcrved it to thunder ( and lo have 
I )  in Winter ) in tbc middle rcgioii 
of tlic Air. And I i y I c ~  'tis not the bent 
of thc infcrior part of the Air, that 
kindles thoic Exhalations ; and if iiot- 
withitanding the Cddncfs of thc k- 
cond Rcgion, fiery Meteors may be 
frequcntly generatcd there j I fee no 
realon why the Produllion of fuch 
Meteors ihould arguc chc heat of the 
third Region of the Air. And if that 
Region be not hot, then it will, I 
prelume, bc cafily granted, that Khe 
coldnefs of the kcond mufi very imc 
properly be attributed to fuch aa Afb 
p;yer$a/ir, as it is generally afcribed 
to. 
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23. I come next to confider that 
Aphoriftical iay ing of HjpmateSt 
Vewtres byeme cj’e calidiores, togctticr 
with rhc Obtcrvaiiori whcrccm it 
fcerns to have bceri grounclcd. 1 will 
not now examinc, whether any argu- 
mcntsfor the coiirrary may be drawn 
from the hcat and thirlt mcn fkel in 
Summer, and thc rcfrcllimm thcv 
then find by Drinks and Fruits, ani{ 
othcr Alimcnts that arc a6luaIIy cold. 
For that which I principally inrendcd 
to iay, is this, That I much more 
doubt the matter of fa& delivered in 
the Aphorilm, thcn that,in cafe ir be 
true, ic may bc.rnnde oiic without 
the M p  ok At~t iyer$a~s  iri thc \uIgsr 
aid Scholatlick riotion of thac ’l’crm. 

24. 1 confidcr theti firit, t l u c  the 
proof, that is wont to bc brougtic of 
the grcatcr heat of nicw fiomacks in 
Winter, is, that mcti are wait to 
liavc t k ~ f ~  a grcatcr appetite to their 
meat. But though1 pay ib niucli re- 
+@ to rhc great IjTyyotr’ntcs, asto 
allow thc Apllorifrn in a lerifc ; yet I 
admit it to be true but upon Hypo- 
h j i s ,  that I do not admit to bcio. 
For the Aphorilm fuppdcs, that tbc 

digc- 



digeRion of meat i n  the ftomack is 
made by heat, and confequcntly, that 
the itrongcr digefiiou, that is wont 
tobe made in Winter, is an argu- 
ment of‘the fiomacks being then hot- 
ter, then at othcr fcafons of the year. 
But thc ErroniouIneiS of this fuppoG- 
tiou, I think, I need not folemnly 
prove to Eleutbcriud, who I doubt not 
has taken notice of‘ ieveral things in 
Nature, that agree not with it, and 
particularly of the firong conco&ion, 
that is madc in the fiomacks of divers 
ravenous fiflies, whok itomacks and 
blood are yet, as I have purpotely 
obferved, fenfibly cold: but if it 
i’hould in fomccaics prove true, that 
therc is really in mens bodies a far 
greater hcat in Wintcr thcn in Sum- 
mer; yet this would not infer an 
AntipcriJfa/3 in the M e ,  whercin 1 
oppolc it, For the vital hcat lodg’d 
in the heart, always generating out 
of the blood and juices, that continu- 
ally circulate through that part, 
great fiore of fpirits and warm exha- 
lations, which arc wont to tranfpire 
though the porcs of the skin in much 
greater quantities, then, notwith- 

itanding 
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ltanding the afli~matioos of sanc‘fo~iua, 
anything but my own Trials could 
have perfwaded me, there warm 
fieams finding the porcs of the skin 
itraitiicd and fliut up, grow more 
andmorecopious in the body, and 
thcrcby beat the fiornack, as well as 
thcother intcrnal parts of it : And 
perhaps all0 the iamc frigorifick 
Corpufclcs or Temperature of the 
Air, that produce cold in Winter, 
may by fiiutting it, certain kinds of 
EfJluvia, or  perhaps alterin the 
motion or Texture of the bloo f , rc- 
duceit to fuch a difpofition, as that 
the appctitc &all IC incrcas’d, as 
well as the conco&ion in the fiomack 
promoted by thc Stomachical rneajrrc- 
urn, or fcrment, which cithcr is 
newly generated in Winter, or 
more topioufly fupplicd ( by the cir- 
culating of thc blood to the ftomack ) 
i n  that IcaTon then in others. And 
to how, that a good appetite may 
be procur’d by agents cndow’d with 
very di&in& and contrary qualities : 
do not we fie, that f icy Sauces, 
Winc and Vincgct do a f 1 of them, io 
moft men, bcgcc an appetite, thou 
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rhc two former bc: confeffcdly hot, 
arid the latter cold. And f0 Worm- 
W O Q ~ ,  and juice of Lcmmons have 
both of diem frequently reliv’d dull 
and wcak itomacks, though the onc 
be confeifcdiy a hot Gmplc, and the 
other a cold. And in fome cafes, ei- 
ther the frigorifick CorpuCcles theins 
feiscs, and perhaps iomc othcr un- 
known to LIS, thht they may bring 
along with them, may fo iollicitc 
the itomack, as to breed an cager apG 
petite, not prccikly by their bcing 
cold or hot, but by rhcir peculiar na- 
ture j as we have iiiftaiiccs of fome, 
that in thcfe parts by walking on thc 
how, procure to themielves a Bulk 
mus. And thc learned Frornltndus re- 
Iating, how he himfelf by walking 
long on the fiiow, was iyrpriz’d with 
fuch a Btrhrp‘a, takes notice, that 
thc chief cauk ofthe faintin was in 

his owti cxpcricncc, that that part 
was difcompos’d, convell’d, and pro- 
voVd to cafi. TO which he adds, 
(what makes much for m y  prcfent 
pur‘ ok) thar he now thinks thechief 

rain 

thc itomack: Arid that tic B ound by 

P C of the mlimia to confifi it] cer- 



tain hams,  that do peculiarly af&& 
the itomack, which they gnaw and 
difiend. And jufi before he ob- 
Lerves, that ftrainiiig to fetch deep 
coughs is a prcknt rcmedy in this dl- 
ficmpcr, by dikharging the fiomack 
and Lungs of' thtr'e h o w y  ipirits, 
which wcre eithcr atraQed it1 refpi- 
ration, or had fomc other way in& 
iiulrted tiicmfcives into thofe parts : 
So that lsefidcs die cold abltra&cdly 
confider'd, the fitomack may be pe- 
culiariy affe&.cd by other, cithcr at- 
tributes or concomitants, of the fri- 
gorifick C:orput'ctcs, that grow pol 
vycrful in b i k y  weather; with which 
it well agrces, that divers Iimc been 
obicrved to bc hbj& to Bdzh;as's in 
rhefc parts of the world, thougb in 
our warmer Climates iuch men en- 
dure nothing iicar fo great a cold, 
nor are io much iaconvenicnced by 
it, as multiwdcs of others, that in 
N ~ u a  Zembf,ln, and othcr gelid Regie 
ons never coniplain'd of having coni. 
tra&tedicven in the midk of Winter9 
any fuch d ih fe .  
2 5 .  Another argument that is fpcA 

cious enough, urg'd in favour o f ~ a p  
t ipcri(tafis, 



tipcripaJiS, is borrowcd from the prar 
du&ion of Hail, which is prelum’d to 
be generated in Summer only, not in 
Winter, and, according to Ar$otle 
and the Schools, i s  made in the low- 
e& Region of the Air, by the cold of 
thc falling drops of rain io highly in- 
tcndcctby thewarmth it meets with 
i n  the Air near the Earth, as to ~011- 
geal the water wherein ’tis harbour’d. 
But though1 freely confels to you, 
that I thiiik the generation of Wail d i 8  
ficult cnough to be folidly explica- 
ted! yet I Ccruplc not to reje&thc 
receiv’d doflrine about it, for feveral 
reafons, of which I will now name 
four. 

26. For in the firft place, %is not 
univerlally true, as is tuppos’d, and 
the Arifiotelian doArine rcquircs, 
that Hail falls not but in Summer, or 
vcr hot wcathcr. For I have my 
fel P obfcrv’d it within this twelve 
moncth, to Hail at thc latter end of 
November, and that, when fame fro- 
ity days have preceded, and when 
the coldncfs of chc weather was com- 
plain’d of. Nay, the longefi fhower 
of Hail, that either I, or Pome others 

remcrnbcr 
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tcmembcr our Pelves to have ever 
known, 1 obferv’d to fall about a 
week before the cnd of jTatdarary, on a 
night preceded by a very froity day, 
which is klf was preceded by a lliary 
f i t  of froity weather. Arid hcre l 
mua notpretcrmit chis circunltance, 
that whcn the tedious lhowcr was 
over, there came to tbc: houfe, 
where I thce was, a maid, that i s  kr- 
vant to one of my Domcfiicks, arid 
related to her Mafler, arid others, 
how the was for a good while mifled 
out ot-the beaten way, where the 
fiorm found her by an I g n i s f i ~ t ~ u ~ ,  
which ihc followed, till by itspaf- 
fiog over a place, where f i e  found an 
unpaflablc hedge, it both how’d her, 
that h e  was out of her way, and 
that it was no candle, though Ihc had 
fo confidently thought it one, that 
Ihecall’d out to thc party, flit prc- 
fum’d it to be carried by. I will 
leave $f;lcmijlius to unriddle, how the 
No&urnat Air couldkitldle a fiery 
Metcor by its coldnefs, and at the 
fame time congeal the falling drcjps 
of water into ice by its warmth, a ~ d  
ha l l  only add, that1 doubt not but 

, B b b  other 
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other obfcrvations of the like kiiid 
have bceti often made, though pefi 
haps Ieldom recorded. For withill 
the compals of a very few wecks of 
P ~ C  fiorm, Corne fwaiits of mille at- 
fitm”d thcrnlelvcs to haw obiervcd it 
to Hail two or threc timcs bclidcs 
that already mcntion’d. 

27. Next, if Ari//otlP have rightly 
aflign’d the cauk of Hail, ’tis fome- 
what itrangc it ihould not fall far 
more frcquenrly in Summer, and 
efppccially 111 hot Cl’mates, then it 

probability thc drops of rain fall cold 
out of tlic fccond Rcgion into the 
warm Air of the firfl. And more 
itrange it is, That cvcn in thofc parts 
of t,&,~yp~, whcre i t  rains frcqucntly 
criough arrd plcritifully ( for io Profper 
All, i~s,  that liv’d long there, affurcs 
us it docs ) tliough not about Grand 
Cairo, yct about Akxandrza and ~ r l w  
firm, it fiiould never Hail 110 more 
cticn Snow, as the fame lcarncd Phy- 
iician ( a  witncfs above cxceptiotr) 
afirms. &fides, whereas it is prcc 
tcibded, that Snow is generatcd in 

upper Kcgiori of thc Air, a d  
Hail 

docs, confidering i! ow often in all 
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Hail always in  thc lower, my own 
obfcrvatioii has agorded me maoy ill- 
ltances, that fccm to contradi6t the 
Tradition. For I have obfcrvcd in 
I know not how many grcat grains of 
Hail, that bcfides a hard traiifparent 
icy Ihell, thcrc was as ’twcre a Inowy 
Pith  of a ioit and whitc fibfiance, 
and this frrowy part was m o p  t u r n r n ~ ~ l y  
in the middlc of the icy, which 111ade 
nie call it  Pith, but j o m t t i m e s  other- 
wife. And laltly, wtlcrcns the f a -  
vourers of AntipriJildJ;s would have 
the Drops of rain in their d~fcciit, ro 
be .congeal’d apart in the ambient 
Air ; not to urge, how Iittlc the ir- 
regular aiid Aiigular figurcs wc often 
nicct with in Nail docs couiitctl311CC 
this dofirinc 5 Hail oftcn fills i u  
grains, too grcat by odds to bc fit  to 
comply with ~ r i $ b t l r s  conccit., For 
not to merttion tho grains of Wail I 
have obfervcd my fclt to be of a big- 
ncrs unluitablc to t h i g  o inion, divers 

me of their having obferv’d much 
greater then thofo I have done : aiid 
parricularly an eminent j ’ h i ~ o j i  of: 
unquefiioiiable credit, afirm’ci both 

B b b  2 to 
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to me atid to an Alfembly of f i r t ~ o f i ,  
that he had lome years ago at Lyoms 
in France obl'ctv"d a mower of Hail, 
many of whole grains were as big as 
ordinary Teunis-balls, and which did 
the Wiiidows and 'Tylcs a mifchief 
adwcrable to that unufual bulk. And 
Bartholirrus a&rms, that he himielf 
obferv'd, in another fhower of Hail, 
grains of a more unwonted Gze ; a 
iinglc grain weighing no lefs then a 
whole pound. But though this it felf 
is little in cornparifon o f  what I re- 
member I have iomcwlicrc met with 
in learned Authors, yet it may abun- 
dantly iufIicc to difprovc tlic vulgar 
conceit about the generation of Hail, 
GI1 we w e t  in thek Countries wich 
ihowcrs of'rait), wholc tingle drops 
prove to bc af luch a bigticis; which 
I prefunic thoie that afcribc Hail to 
A~tipuYafif will [lot d i l y  fhow us. 

28. I come now to confider tlic 
lalt and indecd thc chiefeft: example, 
chat is given of Anriyer*;ltaJ;Sg namely 
the coldricis of Ccllars, and other 
fubtcrraneal Vaults in Summer, and 
their k a t  iii Wiiitcr. And as the 
hgumcnr, W O J I ~  to bc drawn from 

hence 
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hencc, confifis of two parts, I will 
examine each ofthem by its Pelf: 

29. And firit, as to the refrefliing 
coldncls, that fubtcrrancal places arc 
wont to afford us in Summer, I both 
deny, that they are then colder than 
in Winter;  and I jay, that though 
they wcru, that coldnefs would not 
ncccffarily infcr an AtitipPriJtajis. 

30. Wc mufi confider thcn, that 
in Summer our Bodies having for 
many days, if not iome weeks, or 
perhaps months, been confiantly cnr 
viron'd with an Air, which,at that 
feafon of the year, is much hotter, 
then 'tis wont to be in Winter, or in 
other fcaiorts, our fenfes may eafily 
impofc upon us, arid wc may be 
much miifakcn, by concluding upon 
their Teltimony, that the iubterrag 
mal  Air wc then find fo cool, is re- 
ally colder, then it was in Winter, 
or at the Spring; as they that come 
out of hot Baths think rhc Air of the 
ad joyning rooms very f r eh  and cool, 
which they found to be very warm, 
when coming out ofthc open Air, 
they went through thok warm 
rooms to the Bath, and the drcpncfs 

B b b  3 and 
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and retiredtieis of thefe hbterraneal 
Caves kecp thc Air, they harbour'd, 
from bciug any thiog near io much 
afEe&ed with thc changcs of thc fca- 
ion, as the outward Air. that is ftecly 
ex os'd to thc Suns warming bcams, 
w R ich pierces with any Lcrifiblc force 
fo little a way into the ground, that 
Diggers arc ;lot wont to oblervc thc 
Earth to bc dried and difcolour'd by 
tlicm bcyond thc depth of a very Ccw 
feet. And I have found, that in vcry 
fiallow Mincs not cxcccding fix or 
fevcn yards in depth, though thc 
mouth were wide, arid the dcfcent 
pcrpcndicular cnough, thc Air was 
cool in the h a t  of Summer ; io that 
the ircc Air and our Bodies that 3xc: 
a!waps immcrs'd in it, bcirig tnuch 
warmer in Summer then at other 
times, arid thc iubrcrranoal Air by 
rcaIon of its rcmotenci's from thole 
cauks of alteration, continuing itill 
the hme, or but vcry little changd, 
it's rjo woiidcr, tlicrc lhould appear 
a diffcrcnce as to fcnk, when our 
bodies pals from one of them to a m  
$CP, 

'3, I .  A11d hppofing, but not yieId$ 
in& 
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jng, that the Air of Cellars and 
Vaults wcre really colder io Summer 
then in Winter, that is, wcre diko- 
vercd to haw a grcacer coldnefi, not 
oniy as to our fcdc of feeling, but as 
co Weather-glaflks j yet why h u l d  
wc for all chat have recourfe for thc 
folutiori of the difficulty to an Awiye- 
ribajis, which 'cis much harder to ui1- 
dcrftand, thcn to find out t l i i  caufe 
of the Ph~nomenot~, wliich iceins ia 
ihort to bc this, l'hat whercas 
( which I ilia11 loon have occaiion to 
manifelk 1 rhcrc are warm Exhalati- 

'008, that ill all fcafons arc plcritituily 
fcnt up by the fubtcrraneal hcat, from 
the lower to thc L'uperficial parts of 
the Earth, thek fieamsSthac in Wiit- 
tee are in great parr reprcls'd, or 
check'd ill ,their alceiit, by clic cold 
frolt or how, that conitipatcs the 
furfacc of thc Earth, aiid choaks up 
its pores, there Exhalatio~is, I lay, that 
being dctain'd in the ~ r o ~ n d  would 
temper the Nativc cddnefs of the 
Earth and Watcr, a d  ~ O n k q u c l ~ t l y  
that of Springs, and of the hbtCrra- 
neal Air, are by the heat char rcigris 
in dieoutward Air, call'd out at tiic 

B b b  4 marly 
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many pores and chinks, which that 
heat opcns on the furface of the 
ground, by which means the water 
ofdeep Springs and Wells, and the 
fubterraneal Air, beiing depr iv'd of 
that,which is wont to allay their Ma- 
tiveor wonted coldnefs, arc left to 
difclolc a higher dcgrec of it, and 
Ccem to have that quality incrcas"d, 
when indeed it is but freed from the 
mixture of its contrary that weaken- 
ed it. 

32. As for the heat, we find in 
Ccllarsand Vaults in  Winter, the 
folutions already given will be appli-' 
cable to that Pbaizornenon alfo, which 
by this way is yet more eafie to be ac- 
counted for then the other. For ha- 
ving firfi clucition'd the matter of fa&, 
'twillnot be difficult to bow,  that 
though it were truc, it,necd not be 
afcrib'd to Antiycri(i$s. 

33. I think then, that it may bc 
jufily queition'd, whether Cellars in 
general arc hotter in Winter then 
they arc in Summer. For as for the 
Tefiimony of our fenies, upon which 
alone men are wont to conclude the 
affirniarive, it may in this cafe eafily 

and 
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and much delude us, For thofe pia. 
ces being [ficlter’d froin the winds, 
and kept from a free communication 
with the outward Air, are much leis 
expos’d then others to the adionof 
thofc agents, whatever they be, that 
produce cold in the Air. So that 
our bodies being conitantly immcrs’d 
in  the Air refrigerated by the Win- 
ter, atid coniequently brought nearer 
to thc temper of that Air, when we 
bring thok bodics into Cellars thc 
rubterraneal air mult fecm warm to 
us, though in it Eclf it were really 
iiivaricd as to its temper. 

34. Now that many Ccllars arc 
indeed colder in the midft ot Winter, 

the heat of Summer, though 
efpe& of our icntcs, yet in res 

fpe&of other bodies that have not 
the famc predifpofitions,I am iiiduc’d 
to believe by Iome Experimwts of 
mine own, purpofcly made, And 
firit in a frofiy evening having hung 
Out in a Garden two feald Wcatherl 
glaffes, chat ohey might be reduc’d 
as near as could be to the temper of 
the ambient Air, I brought one of  
them into a Cellar, and it loon began 

rnanifeltl y 
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manifcfily to rite, and in two or 
three hours afccnded five or fix divi. 
fions, whileit the water in. another 
feal’d Weather-glafs, that continued 
fuCpended in the fame part of the 
Garden, did rather a little fubfide, 
thcri at all rile, which is agreeable to 
the firit part af what I was iaying j 
namcly, that thc Air, harbour’d in  
Cellars, is not To powcrfuily a&c&ted 
by the ordinary efliciciits of: cold, as 
the free and cxtcrnal air, And now 
astothc iecotld part oi whar 1 was 
hying, that the fubterrancal Air, 
though it bo lefs affcacd by the outr 
ward cold, may be fornewhat atiFc&- 
cd by it, iiifiead of growiiig hotter 
by Antiperifial;~ ; I hail  add 
early in the morning in frolty 
ther the liquor in the fame Weather- 
glafs appear’d more fubfidcd, thcn 
over-night, which fhows, that thc 
exrcrnal air did lerien, not( iticreafc 
the warmth of the air in the Ccliar. 
And having there plac’d a wide 
mouthd glafs of oyl, which in thaw 
ing weather rcmain’d all night fluid 
as before, thc fame liquor, the very 
next night, which was a bittcr frofh 

was 
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was So far frozen a i d  congctll'd, as to 
fink in other oyll and kccp its lurfacc 
cxaCrly, though thc @ais wcrc incli- 
ned and turned upfide down. A d  
prokcuting my Trial, I found, that 
in a Il-rarp trott, and grcat how, the 
liquor, that on thc Thurfday night 
was beneath tlic fourth knub OT mark 
ot divifioii, a iuddcn thaw cominq 
with a South wind, tlic ncxr mornii6 
in thc farnc Cellar thc liquor was ai- 
cetided to the cigtith iiir2Ck. And 
contiiiuiiig the Wcathcx-glal, in  the 
fame Cellar for a good while, to 
watch ~ K S  aItoratioiis evcry nig,lit a i d  
mozning, I rctncmbcr I iiict with, 
and regifired more obfcrvations, that 
cotifirm'd me in m y  opiuion, though 
'tis io long ago, that I t i a w  forgot 
the particular circumftaiiccs, And 
aCicr thefe Trials niecting wid) a 
learned Polander, 1 did wichour dc- 
clariilg my opinioii, iriquire of him, 
whether in his Couil try he had at any 
time obferv'd Becr to frccz in Cellars 
in frofty WCa,rhcr, to which hc an- 
fwer'd, that in thc coldelt: Wiiitcrs, 
ifthc Becr wcrc [mall, thc Barrels 
would oftelltimes be froa;cn, but nor 

if 
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if i t  were firong. But I nccd liot 

’ have recourre to forrain Tcitimony, 
liaving my [elf obfcrved here in E t g -  
land more thcii one Barrel of Bccr to 
be frozen in thc Ccllar in exceeding 
cold weather. rnfolrnuch that oneof 
the Barrels bcing full, and the liquor 
expanded by freezing, was forc’d 
out at certain chinks, which kern to 
have been made by that expanfivc 
force, and the liquor To ejeAed, ad- 
hered ina confiderable lump to the 
outfide of the voKe1; and yet this 
Cellar had its Windows carcfuliy 
fliuc, and not only was near a Kitch- 
in, where fire was confiantly kept, 
but, which was inore confiderablc, 
it  had tliispriiicipa1 mark of being a 
good Cellar, that in the heat of 
Summer it us’d to afford me drink 
fufficiciitly cool. And now to re- 
quite Eleuthcrius with the Tcitimony 
of that very PCT~OII, Phyfician to the 
‘&@ian Em pc ror, w hofe authority 
he lately alledg’d againit me, I h a l l  
confds, that as he Lul‘pe&s, I had 
conference with this DoCtor, and 
when I diligently enquired of him, 
whether their Cellars at Mtfco were 

really 
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rcally verycold in Summcr, he am 
iwcred me, that they were 1101, and 
that thcy had diitinn Cellars for 
Summer and for Winter, that their 
h a l l  Bccr would quickly grow b w r  
in tlxir Ccllars in Summer, if their 
vcflkls were not kept in Stiow, that 
thcrefote thcir way was to makc at 
the bottom of tlicir Sumrncr Cellars 
( to which btloiig’d a Well to receive 
the water dropping from the melted 
Snow) a dccp laycr of fiow, on 
which they afterwards cafi a corm- 
nicnt quantity of warcr, that the 
whok mais might he turn’d into a 
kind oficc. In this how thcy keep 
their Casks, making fonietimes a 
laycr of Siiow, and a layer of Cask, 
and digging out their vcilkls, as they 
had occatoa to ufc 111rrn.J By all 
which it may appear how gr0ur.d- 
k f l y  it’s tlr/ivevjizl!‘y aflirm’d of Cel- 
lars, that as they kern t o  the fifilt, PO 
they really are hotter in Wiatcr thcn 
in Summcr. 
35. But if kt fl~oulrl bayyrt~,(as iu iome 

places ’tis not impofiiblc, but that ir 
may) that Lome Vaults and Cellars 
are rcally wumcr ia Summer then in 

,Winter j 
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Wintcr 5 yet I ice not why this 
ihould reduce us to the acknowledg- 
ment of an Antiper$LZJ;s ; for neither 
could the cff& be made out by that, 
I I O ~  would there bc any ncccfity to 
have rccourk to it. 

36, Aid firlt I might co~~tent my 
ielfto rcpcat, what I have formerly 
Paid, to fiew the iiicongruity of Anti- 
p i \ b f i s  in gciicral to Natures ways 
of a&ing. And I might add, that to 
imagine with fome late peripateticks, 
( whom all their reverence to Arifiotfe 
has iiot Co far blinded, as not to let 
them fee the unreafonable~iefs @f his 
conceit) that in Winter thc warmth 
d t h c  ambient air rctrcars into Ccl- 
lars and Vaults to ihun its contrary, 
is to make rnrcr accidents, or at bcit 
inanimatc agents, a& with kt~ow- 
!edge a i d  dcfign. But I will rather 
repreleiit, that, though u4ntiper$+ 
wcrc intclligiblc, it  werc improper 
to allcdge it in our cafc. For to in- 
vigorate the warmth of the air by the 
Cold, the air mufiaccording to th'cm 
be ctwiron'd with othcr cold bodics, 
and thc heat muft rctirc it €elf as far 
ask can from them. And accord- 

ingly 
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ingly 'cis oblerv'd, that in Winter the 
&cpelt Cellars are warmcfi ; but in 
thc cak befurc. us thc fubrerraneal 
air, though above, it  have the cold 
that rcigris in W i t w r ;  yct bencath, 
thc lhbtersancpl lieat iriakcs the Earth 
very warm. This I h a l l  not WOII- 
der, if you look upo13, as iicw arid Paw 
radoxical. And thcrcforc I fliall 
apply my fell: to t l x  p rod  of it, arid 
toconvince you, I hal l  not imploy 
the obiorvations oi Chymifis aid Mi- 
neraliits, for fear you kould luCpeQ 
them of ignoraiice or defign, burl 
will ufc oiily the authority ofa learn- 
cd,phyGcian, i d ~ o  I think was alfo a 
profieflor of Mathcmaticks, mho in 
but too many points is a flout ' ~ t ~ j ~ a -  
teeick, and W ~ O  above all this profclfes 
Iiimidf to bc an eye-witncls of what 
he, relatcs, , This Author then iup 
forms m, chat about the ycar I 6 I 5. 
he liad a curiofity to viGt the Mines 
of Hungdry, a d  particularly to go 
down into tlie dccp Godcn Miiicar 
Crernnit,z, and that after lic had de- 
i'coidcd fourfcore or a hundred fa- 
thom, he found it excefivcly hot, 
though be l i d  but a 5iglit Xitiuca gar- 

nlcll t 
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ment on, and though he be a main. 
tainer of Antiyevijlqfis, yet he affirms 
that not only the Overiecr and work- 
menofthat Mine, but alfo thofc of 
divers other Mines unanimoufly affu- 
red him, That thar lowcr Region of' 
the Earth was all the year long vcry 
hoc, and as well in Wintcr as he 
found it in Summer j fo that it kerns 
in Winter the beat of the fubterranc- 
a2 parts lcfs remote from the fuperfi- 
cks, cannot be intended by the cold- 
nets of the more internal parts ot the 
Earth, thofe parts bcing thcmfelves 
not always cold, but always hot. 

3 7. Eleuthcri- 
as. But you may, - C ~ p h u r  in  bnnc fodiaarn per 

grndfu vafdc$ri&fos profunde ddtllo- 

d ~ m  defirnderc, per regionem cert? Carneader re- 
frigidifimnm, quam [ o h  veltibur member, that 
metallid opeYtuS, multo frigidiorem this vcry Author 

tells you, that 
he found the fupreme region of the 
Earth,, as he calls it, which is that 
next the air, exceedingly cold, both 
as hc went down into the Mine, and 
as he came up again, and that he af- 
cribcs that coldnefs to Ant~jw$~l;E. 

fit@, &c. y. m. 130. 

Carnca- 



3 8. Cctmeades. 

may rcmembcr /iCCil]iitJdpc. p. m. 130: . 
too, that he re9 
laces, that 'twas in 3 4 ,  and io very 
hot weather, that he wciic down into 
the Mine, arid that to avoid fouling 
his cloches, he put them off, sild ex- 
chaiig'd diem for a light bote Litinen 
garment, iuch as thc Diggers worc, 
and this Iiimfelf niciitions, as that 
which much increafcd tlic coldnufs 
he felt : So that if bclidcs this, we 
confider, that he dclknded into a 
cooler pIacc, with a Body dread 
affc&:ed with the great heat, whic 
he clfewhcre takes notice, that that 
fealon had given the outward air, aiid 
perhaps much heated by riding or 
Walking to the Mine,! we fliall not 
Wonder, that he found the change 
very feiifible as he WCIX down; aiid 
vve fig11 lds  wooder, that lie found 
the upper Region ofthc Earth, as he 
calls it, mare cold when lie camc up 
again : fince bcfidcs the roil ofgoing 
to and ,fro, and afccndiiig through 
narrow, low, and difficult paffages, 
he came out of a place ex;ccliively 

C c s  hot j 

~ i @ , ~ ,  but you - I~lqaarn ddcefidi menfi j w o ,  qtio 
n nti i  tcttipqflar 11 rgchnr c&iiflirna9 

hy 



(7541 
hot ; injomuch that he tells us, that 
the Overfeer of the Mine would 110t 
goback with him the fame way he 

pdg.142, came, bur took afar fhorter, though 
6 143. it Were  a more dangerous way, cau- 

fing himklf to be drawn up in  a per- 
pendicular Groove, and rendring 
this r d h ,  tbat 'twas very unhealthy, 
when one comes out of a place where 
the Diggers work naked, and where 
one is even melting into iweat, to 
make any long itay in the hycrior 
Region of the Earth. So that be5 
fides that this Author, although he 
maintains Amyerz@l;s, yet he aI- 
lows this upper Region to be hot in 
Winter, as well as cold in Summer, 
and confequently, that in Winter ir 
has not a cold region beneath, as 
well as abovc it, which is enough KO 
vindicate the thing for which I firfi 
alledged his Tcitimony : Befides 
this, I iay, to me, who, though 1 
willingly thank him for his NarraO 
tivc, am much mote iway'd by whag 
he relates, then by what he zhinkfj 
tbc matter of fa& feems very favour6 
able to my opinion; for you 
that I caa jufify refer the cold he fdt 

neal 
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near thc furface of the Earth, to the 
deception ofhis fcnfe, but the heat 
he felt within the bowels of the Earth 
caiinot be referred to thc l a m  caufe, 
fitice he tells us, that at the top ot 
that great and perpendicular Groove, 
by whicli the Mine-maftcr was drawn 
up, there ofcended a plentiful rmoak, 
that was, even above the mouth of it, 
felt a&ually hot ; and. betides h i s P w  25, 

ow11 confcilion, that the dccp parts 
of the Mine, were more thcn i ecm 
ingly hot, I can draw furthcr proofs 
from thcfe two circumttanccs, tliat I: 
have elfewliere met with in his Nar- 
rative : The one, that on the fur- 
face of the Earth, it was tlicii cxcec- 
fively hot; aoother, that the imoak, 
which, notwith- 

appearcd hot , mitrltC d l h  firifihilitcr c d i d ' t  ipfd 

paired through rcc Jiro p g .  I 2 5 .  
four or five  PI- 
dred foot of a cold region of tlic 
Earth, whcrcby it may we11 be f u p  
pofcd, to have bceii much infrigida- 
ted. To thefc relations of the learn- 
qd Morinus, I will add, that the 

fianding !his ],rat I h h r i h f j O  no'c !CviOT 

bad in its afc-.nt 

i p f U . 1  putt?- 
urn &endit trt4*gflo irnpctif, in cjur fi1- 

aff,rte,/icc*t ( ; t l m r t m  tc.1 r& ~ t * g j n i t ~ ' t / l  
tuiw frigidrlli,nnm permclif. Pag.128, 

c c c  2 Arch- 





and now I come to fliow, that it  has 
bceu as unnrcelarily akrib'd to ~ n t i -  
peri/ia/is. For as the air oftiiolc pIau 
ces is protc&od from the greatelk 
part of tlic advcntitious Coldncfs that 
rcigns in the outward Air: io thc 
fubtcrrarieal air has a poiitivc caufc 
ofheat in Wintcr, that it has not in 
Summer. For as I fornicrly took 
notice, in Su;:iincr tile pores of tlic 
Earth, being dilated WJ oyoncd by 
heat, the warm cxhalations, that 
were wont to bc niiiiglcd with rrioifk 
vapours i n  the bowcls of the Earth, 
arc call'd our, and cx'hal'd away. 
For as in the VViritcr the iurkace of 
the Earth bcing hardncd by froit., or 
the pores of it choakd up, or at leaft 
much obltru&cd, die hot fiearns, 
that, as I lately prov'd by our French 
Authors Tefiimony ( to which I 
could add, that of eminent Chymifis 
and Mineralilts ) do continually, and 
copioufly enough atccnd from the 
warm Region, or lower parrsof' the 
Earth, are in grcat part detained arid 
irnpriloned in Ccllats, arid other 
fubterraneal cavities, where conk- 
quently they produce fuch a hw, as ccc 3 to 



to thok that come out of the caId 
air, may be very fenhble. And the 
rather, becauk w h i M  men, by the 
coIdneis of the featon, arc more 
then ordinarily caref‘ul, to itop up 
the paifagcs, at which the external 
air may gct in, they do, though de?: 
fignlcfly, itop up the vents, at which 
the fubterrancvus exhalations might 
gct out, And to ihcw you, that this 
lafi circurnfiaricc is noc imperciricntiy 
takeii notickof, I lhali tell you, that 
a very gravc Author having occafioa 
t.omencion Cellars, relates it, as z 
pra&ik in divers houies of a Town, 
where he had lecn, to keep vents in 
their dccp Ccilars, which in the Sum- 
mct. were from time to rime o- 
pcncd, partly to keep the places 
fweet and wholiom, and partly to 
lcr out the warm Exhalati~~is, that 
would clle hinder their liquors from 
keeping fo frcih, and well. And 
ohere fieams were affirm’d to hqvc 
been ieveral times taken notice of to 
afcend vifibly into the free air like a 
fmoak, which feveral Phdn mcna, 
and particularly what I former f y re- 
k e d  of thk hot fumes, that manifefi- 

fy 
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Iy afcended out of the great Groove 
in the Hungaria& Mine, may keep 
us from thinking imtedible. 

40. And now by what I have hi- 
therto difcours'd, I havc made way 
for the iolution of a Phanommon, that 
is WOIX to be much urg'd in favour of 
Antipcr$Pjis, namely, the Inioaking 
of water, that is drawn in frolty 
weaher, out of deep Wells and 
Springs. 

41. But f ir i t1  mufi advcrtife you, 
that 'tis improperly cnough, that 
fome urge for htiycri@jis, h c h  ex- 
amples as the firange Spring ticar the 
Temple of 3uy6tcr Ammon, which 
Lucreth and others havc obferved to 
have been exceeding cold in the day 
time, and as hot at night ; for, not 
now to examine, whether this itoty 
be not fabulous, or might not be at: 
crib'd to f ine crafty trick ofthe Ido- 
latrous Pricfis, that had a mind to 
impore upon AlexalJ6JPr, as well as 
others, alld yrocurc an admiration 
ta the place ; I confider, that this, 
and other the like cares, fuch 8s  are 
the Springs mentioaed in the Iflands 
of Maldgvid, by Pyrard ( a  French 

c c c  4 Author, 
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‘.&thor, that was fiipwrack‘d, and 
I@’dlong in thofe parts mufi bc KG 
fared to thc pcculiar Nature of the 
Springs, or iome othcr hidden cauk, 
fiiice, ifthe WIPLCI; of them were but 
ordinary, arid the Phnomelza WCKC 
the i.fl&s OT Akper;liaJis, ii might 
juitiy be cxpc&cd, tliat thc *like 
fhould happen in all Springs, or at: 
lcdk in vcty many, which, that ic 
docs not, common cxpcriencc fliows 
us. And I would fay, that this might 
bc the cafe of the Spring, you mcnc 
tion out of Captaia Fames’s Voyagc, 
but that brfides, that he docs not lay 

rdg*63’  exprcfly, that it was frozen in3dy, 
but only that then it afforded him no 
water, which might happen upoil 
divers other accou11ts : And b+h ,  
that ‘tis manifeit, that in far hottcr 
Countries, where the exccfive heat 
of thc Air might morc intend the Cub, 
terrancal cold, if Antiperqufis could 
do it, there is no talk of any iuch de- 
gree of cold in Summer, as to free% 
the Springs ; hffidts this, 1 fay, there 
fcems 40 Ibe, through fame mifiakc 
09 QthCr, a contradi6tion in the rela- 
p*km it  fdf, diwc in the fame Voyagc; 

ipcaklng 



fpeaking of the iamc month of ~ e 0  

cemb~r, lac exprcily fays, tlur. diccir 
Well was thcti frozcn upJ lo, t.tld~ d g  y,tg. s8. 
as deep d . ~  they codd, they COUM come b j  
no mater. And hc complairis 011 ahat 
occafioii, ot thc unwholioiii~iefs of 
mclced how-wart. r 7. is true, that 
lie ibon after FXL'~~LG.IS  a Spring, that. 
he f ~ u i d  U ~ C K  a hills fide, which 
did 110~ fo frccz, but that hc ~ o ~ l d ~ ~ ~ * ~ ~ *  
break theicc and cane to it, but by 
his vcry knidinrg far froin liis houie 
to that Spring, it  apycars to have 
bccn a Ccxi!equencc, and thcrdore 
a Proof, of the ufeleli~els of his Well 
in D ~ c ~ m b t r  j as his affirmation, that 
it coiitiriucd all the year io, as to bc 
ferviccable, when the icc was bro- 
kcn, fiiows, that tho A,hperiJZajs 
did not freez it up in Summer. And 
having cleared my {elf of iuch a Tc- 
Stimoiiy ofthis ingenious Navigator, 
ai would appear very illuftrious, it 
there had been no miflake about it, I 
,&all not fcruple to add, that chc late 
gubliihet ofthe Latin Udcription of 
Dearnark atid Norwy informs US, that 
inor near char dittlc Danifli Ifland 
Hueem, whcrcin the famous f y c h  

built 
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built his &“ani-Burgum, there is one 
Spring among many ordinary ones, 
that eve11 in the coldeit Winter is nc- 
ver frozen, which, fubjoyns my Au- 
thor, does in thcle regions exceeding 
rarely happen to be found. Olaus 

magnus alfo re- 
H d i i c p e  n#~KYJt t? ,~dcumjmi~em,  pro- 
p e  fiictraplrn Nidrofienfem negiii late~, thdt in 
Norvegid, hnbere cornperrum c/t., eo another part of 
pr,t-ril)uc Avgumentn, quod i n  mfdiis 
frigoribw iiunquam congelatm. L1b.2. the King of Ben- 

marks Domini- 
ons, namely, near Kidrofia, oneof 
the chicf Cities of Norwfiy, thcre is a 
Lake, that even in that Northern Reg 

gion ncvcr freezes. And the learned 
30ftpb~ ACO(~P mentions, that among $!$! a very gccat number of hot Springs 

w&zffd* to be mct with iii Peru, d t  the Baths, 
pag*174‘ wbicb tbeycal jbe ~ 4 t h ~  of Ingua, there 

is 4 cowj’e o j  water, which comes fortb all 
hot and boiling, and jojning unto it, 
thereis another, whose water & AS cold 
as ire. He adds, That the Ingua (or 
thc Peruvian Emperor ) was accuflollp- 
edto temper the one tpitb the other, and 
that it is a wonderful i bing t o  Jec Springs 
tffo corjtrarj qualities, SO near o m  to 
mother,  Thck relations as I was 
fayiag, I fcruple not to mention, 

though 
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though at firni fight they may k e r n  to 
disfavour my caule, For by thde 
and Pome others it may appcar, that 
Springs may obtaiii very p c d i w  and 
ftrange qualities from the nature ot 
the places whence they COLIIC, or 
through which they pals, or trom 
iomc other caufcs, that arc as hid- 
den from us, as the origirials ot thcic 
rare waters. And this being OIICC 
prov’d, who knows what inrereit, 
luch caufes, as we are itrangcrs to, 
may have in iomc PbanomPfia, that 
arc wont to be wholly afcrib’d to thc 
hcat and cold oi the fuperficial part 
of the ground, and what influence 
they havc upon many other Springs 
( beGJcs thole above nicntioricd ) 
fome ot which that arc very deep, 
may rife from the warm region of 
the Earth, where they may be affc&- 
cd by the place, as both thck and 
others may be by Mincral juices and 
fitcams ( fucb, perhaps, as we @ow 110- 

thing $1 though we well know, that 
fonle of them that are faline, with- 
out being at all LenGbly hot, will 1’0- 
werfullv refiit con elation. 

on 
42, Buthaving &h inted thus much 
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on this occalon, I hal l  now procced 
to confider, The frnoaking of warers 
drawn from clccp places in froity 
weather, and fiow, chat it does IIOK 
nccctlarily conclude,iuch water to be 
warmer in Winter, fincc that e@c& 
may proceed not from the greater 
warmth of the water in Cuch weather, 
but from the greater coldneis ofthc 
Air. For we may takc notice, that 
a mam breath in Summer, or iii mild 
Winter wcathcr, becomes very vi- 
fible, the cold ambient Air nimbly 
condcuGng the fuliginous Reams, 
which arc dilcliarg’d by thc Lungs, 
and which in warmer weather are 
readily diffus’d in imperccptiblc par9 
ticks through thc air. And Ihave 
obfervcd upon the opening of iKies 
in Come meusarms, that though no 
Emoakbe vifiblc in Summer, it will 
be very conlpicuous in exceeding 
fiarp weathcr, though mens arms, 
at leal3 the cxtcrnal parts of them, 
kern to liave lcls heat in froity wea- 
ther, then in Summer ; fincc in the 
former of thok feaions, they are 
wont to be manifcfily more flcndcr, 
the flclhy parts and juiccs being con- 

denled 
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denrid by the coldnefs of the Air, 
And thOUg’k the infenfiblc Tranfpiras 
tions, that ~.vn:inually cxhale from 
all the parts ot our bodies, areiiot 
wont to bc vifiblc hcrc, cvcn in 
Winter ; yet in cxtremcly cold 
Countries, as Noua ZemELu, or 
Chdctorr Jjland, thok  ESfluvin have 
been obfcrv’d, not oiily to be thick- 
ned, but to be t u r d  into ice it felf, 
Iometimes within the Sea-mens 
Chooes. And hcrc in Errglulpd, ha- 
ving imt long iirice impioycd a la- 
bouring man to dig a deep hole in ver; 
ry frotty weather, two Servants of 
mitie, that flood by to fee him work, 
didboth of them affurc me, when 
they return’d, char the itearns ofhis 
heatcd body, ww-e frozen upon chc 
outtide of his Waftcoat, which, one 
of them, whilefi the other was about 
to give me notice of it, inconfiderate- 
ly wip’d OR. 

43. And fiiice we fee how falt the 
water in Ponds and Ditchcs, waites 
and dccreafes in  Summer, there is no 
cauk to doubt, bur rhat it docs then 
continually emit Exhwlations as well, 
if not much morcph?tifully, tlieri iu 

Wit1 tcr, 
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Winter, which may be manifeftly 
confirmed by this, that in the Sum- 
mer, one hal l  often fee in the morn- 
ings o r  evenings, the facc of the wa- 
ter covcr'd with a mift or fmgak, that 
rifesout of it. And I have lome- 
times taken pleafurc tu fee this aggre- 
gate of Exhalarions, hover over thc 
warcr, andmakc, as it were, ano- 
ther River of a lighter liquor, that 
conform'd it fclf, for a confiderable 
way, to the breadth and windings of 
the Arcam, whence it proceeded. 
And I think it will be cafily granted, 
thatthcwater in Summer time isat 
leait as warm at noon, when fuch 
Exhalations arc not vifible, as in the 
morning when they arc, though the 
Air be colder at this part of the day, 
then at that; which obtervation 
gives us the true reafon of the Ph~eno- 
menotz, 

4.4. And though notwithltanding 
all this, it were made to appear, that 
i n  fome cafes, the irnoaking water of 
Springs may be realIy warmer in 
win te r  then in Summer ; yet a fufg 
ficient realon of the Phanomenon mag 
be fetch'd from what I have aIready 

deli.. 



delivtrcd about the detention of the 
warm fubterraneal vapours by thc 
froit, and how, and rain, that make 
the cart11 lcls yerlpirable in Win- 
ter. . 

45. And becauk I know Thew$% 
11s will look upon a thing to dilagrcc- 
ablc to the vulgar opinion, Of the 
Coldneis of thc wholc Elcmcnr of 
Earth, a5 3 Paradox; I will take 
this opportunity to add a further con# 
firmation, to what I have been fay-* 
ing. 

46. And firlt, that thcrc arife co. 
ious and warm itcams from the 

f&ver parts of the Earth, may be 
prov'd, ~ o t  only by what I have al- 
ready mentioned, touching the h a -  
gariar: Mincs, but by the common 
complaint of Diggers in moit,though 
not in all deep MIIICS, That they are 
oftentimes troubled, and lomerimes 
endangered by ridden damps, which, 
do frcqumtly fo fluff 11 and thicken 

it jiot only unfit for refpiration, but 
ablc to extinguih the Lamps and 
Candles, that the Miners ufe, to give 
rhem light to work by, And 1 re- 

member, 

the Cubterrarieal Air, t hp at they make 



member, that I have vifited Mines, 
wlierc having inquired of thr+ diggers, 
whcthcr thofe hot exba?IZc~t~om, that 
cornpoik their damp, did nor forne- 
times a&ually takc fin. widiiri tlrc bo- 
wels of thc Earth,, X was anfwered, 
that in Come of their Pits ( and parti- 
cularly in OW, that they how’d mc ) 
though not in all, they did, inibmuch 
that the cxhalation fuddenly kind- 
ling, wduld make a rcport at tlic 
mouth of the Pic like a Mufquct, or 
a fmall piccc of Ordiiiancc, and thc 
flame would aAually burla off the 
hair, and fcorch the skins of thofc 
W O ~ ~ M C I I ,  that did not fufonably 
gct out of the Pit, when tlic exhala-’ 
tion appcar’d to be near an afcwlion, 
or did not nimbly fall down tlat with 
their faces to thc ground, till the 
flame was gone out, And one of 
diefe workmcn that I ask‘d, afirm’d 
himfelf to have been ievcral times, 
to his no fmall trouble, fo burned, 
and that (if I much miircmmbcr 
n o t )  twicein one day, And it iceinrs 
to me as well as to M O Y ~ B M  very pro-’ 
bable, that thofe roar quamitics of 
rain and how, a11 itorms, and (pcr- 

haps 1 
c f  
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haps ) fame othcr Meteors, that are 
taken notice of in  Winter, may ra- 
ther con G i t  of thcfe fubtcsrancal 
iloams, then the vapours and ~ ~ h a l a -  
tions attra&ed by the Sun ( or at lcait 
hiay ae much cotifilk of the former, 
qs the latter.) For his heat is then 
b y  languid, and a& upon the 
ground but during thc day time, 
Which is very fliort < wlicreas thofe 
Meteors are generated indiEerently 
at all hours of the day and night and 
the sky is oftentimes,  OF niany days 
together, quite overcaft with clouds, 
atid the furface of the ground io con- 
fiipated with frolf, that i c  will Lomc- 
times frerz even iii thc Sun-fliinc : So 
that 'tis noti~ear 'io likely, that the 
heat of the Sun, in thc inidit of 811 
thcfc difadvantages, fliould bc able 
to elevate io grcar a plenty of exha- 
lations and vapours, as arc requifite 
to compok the rain, and how, and 
Qorms, that fomctimes latt almoft: 
all the Winter, as that they fliould 
be fuuppli'd by fibterratical fteams 
Cbpioufly tent up from the heat that: 
continually reigns in the lower parts 
QfthcEarth, and by traverfirlg the 

Ddd Sea, 
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Sea, and at othcr vents, get up into 
the Air. 

47. .To make out this, my form, 
~ . m . 1 3 6 .  crly quoted Frcnch Author relatcs 8 

very memorable thing, that was told 
him by thc Mailers of thole Mines in 
Hwgary ( which are at lcafi as deep 
as anyi that I rcmcmbcr I have fecn of 
rcad of;) riamcly, that thc Miners 
wercablc certainly to foretcl ioonef 
thcn any other mortals, the Tern peas 
and iuddcn [nutations, that were to 
happcn in the Air. For when the)’ 
perccivcd by thc burning blew of 
thcir Lights, and by othcr inanifcfi 
Ggns, that thcy could eaGIy take no* 
tice of in their Grooves, that itore of 
the Tcmpeituous Damp ( if I may CO 
call it j was afccnding from t h c  low 
cr parts of‘the Earth, though the sky 
above were clear, and the Air calm ; 
yet thcy cotild aifurcdly forctcl tiic 
approach of a ftorm, or romc other 
great alteration in thc Air, which 
would accordingly enfie withir. IIQ 

very long time aitcr. And IO COP 
firm this Narrative, I ha l f  add, 1101 
only that ’tis agreeable to what I latee 
ly told you was afhm’cl to me by 

Qrhcf 
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other Mine-men, but that having 
cnquir’d of a very ingenious Phylici- 
an, who liv’d many ycars in Corrr~ull, 
( a  Country you know famous for 
Tin-Mines, iomc of which are infa- 
mous for the damps that infeitr them) 
he told me, that divers of thccx e- 
ricnced Fihermcn aEur’d him, t t) lat 
oftcntimcs they did perceive fires hi- 
lling in the night, iomcrirnes in  one 
place, fometimcs i n  another, which 
\Nerc CuppoSld to be kindled by the 
fulphurous and othcr Cubtcrrancous 
exhalations, and that,when they per- 
ceiv’d thok fires, (etpccially if any 
number appcar’d in icveral places) 
thorc that were well acquainted with 
tlic coafi, would not continue lorig 
O u t  at Sea, but rathcr quit an opyor- 
tunity of catching E’ifh, then not 
makc fearonably to the Illore, having 
often obfervcd, and particularly this 
lait: year, that bold and uncxperierr- 
ccd Mariners, by flighting theic: 
forerunners ot fiorms, were in few 
hours ihipwrack’d by t l m ,  

48. TO this I hall  add, what hap; 
Pcned Come years fince, upon thc 
Jrifi coalt., near it firorig Fortrck, 

. D d d z  called 
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called Duncaimwz, where divers of 
the h ips  Royal of Eiglunu! lying BC 
anchor, in  a place where thl y q ~ p w -  
hetided no dan er from tbc wind, 

ofthe water, nor far from them, a 
black cloud, io Ehape and bigneb 
not much unlike a Barrel, which. 
mountingupwards, WBS not long af- 
ter follow’d, a5 the moil cxperiencd 
Pilot. foretold, fo hideous a fiorm, 
as forc’d pthofe hips to go to S e a  
again, arid had like to haw C a l i  thein 
away ill it, And this accouiit was 
both written by thc principal officers 
of the Squadron, to thcir fupcricxs 
in Englaad, and given foon aftet 3 
happened, by the chief of thofc cycl 
witneffi.6 ( and particularly by the Pi# 
lot) toawry near kbfrnan of‘ mine 
( well v d d  in Madtinc affairs ) that 
commandcd thc land forccs in tt1ofc 
parts, as a truth iio lcfs know11 tllen 
mcmorablc. 

49, And on occafion of what t l ’  
was hying, about thk ctuprian othoc 
Aeams, itl fcveral phcs ofthe Ekth, 
I[ now call to mind iomahing W’E 
!rave met with it1 a vixy f!aII,&d 

curid 

there fecm’d Tu f denly to alcctid out 
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would much countenance what1 hove 
been lately raying : but rhough I pre- 
termit fcveral other initances, I can- 
not but take efpecial notice of on~,  
which ( together with what I lately 
mention'd to have happened ncar 
Dcmtanno~ may make it probable, 

drygrouiid, but in that part of the 
Terrcitrial Globc, that is covered 
with watery thcrc may arife itreams 
( and confequcntly Exhalations ) aaur 
ally, and that cotzfidevably, hot. For 

fhat  riot oil ! y undcr the furface of the 

in bile place he 
takes notice,that, 
not far from the 
well known Ci- 
ty of Bsrda, there 
is a hot Spring 
(which thcy call 
Purgatory ) which 
thc waters of'j[Sa$ 
n d i ~  it fclf arc 
notable to kccp 
from being hot ; 
nay, within the 
very Banks, be- 
twixt which that 
grcaiz River runs, 

there 





by S very ingenious Gentleman, who 
went purpofely to v i h  this place, 
and found it true, ‘That a lighted 
Candle, or fomc iuch a&ually burn- 
ing body bcirig hclJ wliere this Ex- 
halation iffucd out of the Earth, 
would kitidlc it, arid makc it aEtual- 
ly flamc for a good while, arid ( if 1 
mihnicmber riot) as long as OM 
plcas’d, And as this place was but 
few years finco taken notice of, io 
thcrc may be probably very many 
others, yct undilcovcred, thac may 
fupply thc Air with itorc of Miriural 
exhalations, proper to gciierate fiery 
Mctcors and Winds ; I remombcr, 
that having larcly ask’d an inquificivc 
Gcntlcrnan, that is a grcat iearchcr 
afccr Mincs, whcthcr he did not ob- 
ferve Come mctcors near thoie places, 
where 1ic is moit convcrlanr, he told 
me, tliae ’tis very dual in tome of 
thcm, to k c  ccrrain grcat fircsmo- 
ving in the Air, which in rhoic pla- 
ces, diggers, becaufcof fome rcfcrnr 
blaiicc ( real or imaginary ) are wont 
$0 call Draggons. r And tbc Kt$si- 
an Emperors Phyficiao, you werc 
fpaking of, i~iform’d me a while 

fiIICC, 
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Jidce, that he had, not long ago, ob- 
jirv’d in Wiritcr a Kivcr in Adujiovy, 
whcrc though thc rea of the iurface 
was frown, thcrc was a part oi it 
ncar a niilc long, that romain‘d um 
covered \Nit11 kc, which probably 
was kcyt froin being gcncraccd chcrc 
by chofc fubtcrraiieous Exhalations, 
fince hc fays lie Caw them aicciid UD 
all thc way like 
Ovcii. J And in 
fa& delivered by 
01aw N a q m s  be 
t r w ,  conccriiing 
thc itrange thaws 
that iometimcs 
happen, with ten 
rible noiics, in 
the great Lakc 
Ycter, thok won- 
derful Pherrome- 
ab, may not im- 

tho fmoak of 
catc thc matter of 

prbbabiy be a(- 
crib’d to the accent of great fiorc ot 
hot fubtcrrancal fieams, which fud- 
dcnly cracking the thick and iolid ice 
ia many placcs at orrce, produce thc 
bideouo Noiles, and the hafly Thaw 
!hat hc fFeaks of. Atld this [ufpici- 

011 
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on may be countcna~iced partly by 
this circumfiancc, that betore thefc 
fuddcn thaws, the Lake begins with 
great node to boil at the bottom, 
and partly by what is related by a 
more Authcntick writer, I meati,that 
learned Traveller the Jefuite M d -  
Hiu4, who witncifes, that at 'Peking, 
the royal City of China, 'tis very uh- 
al, that after the Rivers and Ponds 
have continued hard frozen over, du- 
ring the Winter, the Thaw is made 
in  one day 5 which, fince the freezing 
of the waters ( as he tells us) rcqui- 
redmany, makes it very probable, 
That the fudden thaw is effc&ed ( as 
he alfo inclincs to think ) by iubterra- 
neal Iteams, which I may well fup- 
pore to be exceeding copious, and to 
diffufe themtclvcs every way to a ve- 
ry great cxtent, fincc they are able To 
foon to thaw the Rivers and Ponds of 
a large Territory, and that (which 
makes mainly for my prefent purpofc) 
beginning contrary to vulgar thaws, 
from thc bottom upwards. 

5 0 ,  And having thus manifeaed, 
that the lower parts of the Earth do 
[end up great itorc of Exhalations 

and 
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and Vapours to the upper parts, ic 
will be obvious to conceive, that as 
in divers places of the Terreitrial 
Globe, thck fteams get into the Air, 
either by the advantage of finding 
vents, iuch as thofc 1 have already 
mentioned, or by growing copious 
criough to force tlwnielvcs a pairage: 
So in mofi other places, where the 
afccnding fitcams find no commodi- 
ous vents, or arc too faintly driven 
up to gain themfelves a paflagc, thcy 
nui t  be rcprets’d or detain’d beneath 
the furface of the Earth, which has 
its pores in Winter ulually choak’d 
upwith h o w  or rain, or its furface 
confiipated and hardencd with ice 
or froit, fo that tbefc exhalations be- 
ing pent up, and receiving frelh Tup 
plies, from time to time, from be- 
neath, ’twcrc no wondrr, if they 
fiould fomcwhat warm deep Cel- 
lars and Wclls, where they are thus 
dctain’d; and thereforc our Bus- 
bandmcn do dot fpeak altogether fo 
improperly, when they fay, that the 
h o w  keeps thcground warm. And 
I remember, that Dr. smirh, the 
learned Eaglih Ambaaador into 

i l4UfS0, 
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&z@, makes it  to be onc of the 
principal rtdons of the great fertilir 
ty,he jultiyakribes to the Country 
there abaut, that during alrnofi all 
the Winter, the ground is ta a great 
height covctcd with inow, which 
docs not only iiirich it by the fcrtili- 
zing Calt,. which thc Earth gains from 
the how, whcrl that C O ~ C S  to be 
melted, but docs alio conrributc to 
its irnprovcmcnt, by choaking up, or 
obfiru&ing the porcs, at whichthe 
~i t ro - f i i~phu~coW,  and other U k f d  
Corpfcles, that are lent up by the 
fubterrancal hear, would eafily get 
away. And lcait ( Gcntlemca ) you 
fiould think, that ’tisonly by the Ra- 
tiocination, that I conclude, that 
there is rcalIy great itore ofwarm 
itcams detain’d under grourid in the 
Winter : I ihall add this ienfiblc ob- 
lervation, rccciv’d from the x a f s i ~ ~  
Emperors Phyfician already often 
mention’d, by whom I have been at- 
Cured, chat about Ma@, where the 
furface of the ground is far more con- 
itipated in VViiitcr, this ’tis in thefe 
parts, and where they are wont to 
keep their Cellars much cider, 

thc 
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the fubtcrrancous Exhalations being 
hiadcr'd to Ily abroad, wild in time 
multiply io fait, that lie affures me3 
that upm t l x  uiwary opening ctf the. 
doors of Cdars,  that have been long 
kept hut, therze would [ally out a; 
warm ftriuakj 'and very chick, al- 
mofi like that of a furnmc, and 
ibmetinics the ficam that iffues out 
hill be to g d s  and plentiful, that it 
has brought nm into datiger d b e i q  
fbkfocared by it. 

5 I. And now, Gentlchzcti, having 
fliown, that though Expcri&icc be 
Lo confidently .appcal'd m,. by the. 
mairitarners of Afitiyerijhjir, yet fie 
has IIOC liitlrcrto afforded them any 
thing, rhat much favours Chdr Cauk, 
i t  ternailis, that I fnow,.. that ihc 
kars  witnchagaiiitt it, For bcfides 
that iomc pafiiges of my late Dif; 
courfes do really cohtsin phh.nomcm, 
&at not only: do not favmr Antiperi- 
PiaJis, .but may juitly be imploy'd as 
Iixperirnentd againfi it, . I fliall ex 
4 b u ~ h f i k i  6 8s they ipeak3). prefent 
you with i i i~bbing ,  whlchJ i ~ e f l i -  
tatcd Experienq to fupply mc with, 
that fecms exxprefly to ovathrow it; 

$2 ,I 
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52. I might urge againfi thofe: 

who,though they begin to be akam’d 
of the DoArinc of the Schools, 
would efiablifh an Antiperiflafir upon 
the account of what they call a f>gd 
CoMtrarii, that the very infiance they 
are wont to bring for their opinion, 
may be retorted upon them. For 
when they tell us, that in  Winter, 
the heat,to fly the cold of the external 
Air, retires it felf into the lower parts 
ofthc Earth, and there harbours in  
Ccllars and Wells, as may be 
prov’d by the fmoaking of water 
drawn from deep Wells, which ar- 
guesits heat, the vapours which fly 
away, being, as vapours, hot i n  com- 
parifon oftlne outward Air ; wc may 
cafily wfwer, by demanding, why, 
if the heat, that was harbour’d in a 
fmoaking Bucket of water, have the- 
wit or infitin8 to fly from its Contra,$ 
ry, it does not in the Bucket, as ’tis, 
faid to doin the Well,, retirc it fclf 
as far as it can from the furrounding 
cold of the ambient Air, but initcad, 
of retiring to the innermoil; parts of 
the water ( thofe beiirg remoteit from 
that ) it needlefly flies abroad, with 

the 



the vapours it excites, and does, as it 
were, ofits own accord caft it  felf in- 
to thc arms of the enemies it lkould 
fiun. And iidccd what I jurt now 
mciitioti’d to you, as related to me by 
t!ic great Dukc of M ~ f i o ~ i e i  Phyfici- :$E; 
an, does fuficicntly manifcfi, that 
the caufe, why the Corputclcs, that 
keep Cellars warm,abidc beaeath the 
Cudace of theEarth i n  Winter, is 
not that they Ny the cold as their ene- 
my, but that they arc pent up be- 
neath the ground, fince, when vent 
is given them, thcy iinmcdiately 
run1 into the open Air, without fear- 
irig the cold cvcn of Rafija in the very 
midit of Winter. 

5 3 .  But I hal l  prcfs this no fur- 
ther, but rather add, that the do- 
Ctrinc of Antiyeriflafis is as little be- 
holding to the followiiig Ex eri- 
ment, which I fometimes rri.%, in 
order to the diiabufing Lome Abet.. 
ters of fiemijius,  I took then an 
Iron-rod, of about the bignefs of it 
mans finger, having at one end of it 
a very broad and,thick iecc of Iron 
( hap’d almoA like a P patyle ) that 
the quantity ofthe matter, might up- 

on 



011 the ignition of the Iron, make the 
heat very confiderable : thee having 
caus'd this thick end to be made rcd 
Jiot in the fire, and having fuddcnly 
qucnch'd it in cold water, 1 could 
not perccive, that the other end of 
the rod, by which it was wont to bc 
held, did at all grow ienfibly hot, as 
a favourer of Antiyerijtufif would 
have expe&ed it fhould do to a vcky 
high degree, as prcfuming, that' the 
innumerable particles of hcat, that! 
€warmed ill the cornpa& body of the 
red hot part of the Iron, mull, to fly 
the cold of thc water, retire irt 
throngs towards the othct extreme of 
thc Iron, a id  make it cxcccdingly 
hot. * And lea& any precxiltcrirI 
warmth fiould hiiidcr inc from per-' 
wiving an increate of Lieat, in cafe 
any werc produc'd in the handled 
the Iran, 1 caus'd it the next time the 
Trial was made, to be kept in'rold 
Watcr, and yet even rhen the imrncird 
fion bf the broad and candent cnd in- 
io the cold water, brought as Jirtld 
of fdnfibleheat to the other end, thar 
I held in my band, as it Had done the 
tintlc before, and' having caus'd the 

Expe- 



Experiment to be tri’d by another, 
the account I recciv’d was, chat i r  
fucceedcd with him, as i t  had done 
with me. 

54. But this is not the main thing 
f Gentlemen ) that I intended to ac- 
quaint you with, thcre being an Ex- 
pcdicnt, that I purpofcly devifed to 
make one Experhent ,  more confider- 
able againft tAnriyeri/fafig, then are 
thclweral rnifiakeii obfervations of the 
Ptriyctaticks to eltablith ir. 

15. I rook then a good feal*d 
Weather-glafs, 12. or 14. inches 
long, futniflxd with good Cpiric of 
Wine, and having provided an open 
mouth’d glafs /<sf a coiivenieiit fliape 
and fizc, and fill’d it but to a due 
height ( that it might not afterwards 
run over) with coinmon water, If0 
ordered the matter, that the i t en  of 
the Thermofcope being Cupported by 
the cork, into which by a perforati- 
onor flit it was inferred, when rhe 
glafs was itopp‘d by the cork, the 
whole ball of the Thermometer was 
immers’d in the water, that fill’d the 
Wide mouth’d glals, and did no 
where touch either thc bottom or the 

E c e  Gdcs 
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fides ofthe glals, Lo that tlie ball 01 
bubble was every way iurrounded 
wiih watcr, The iniiruincnt t;ciag 
thus prcpar’d, wc obfcrv’d ar what 
itation thc ambicnt cold watcr haJ 
made the tin&kd ipirit rcit in thc 
item of the Tlicrmoicopc, and thco 
having provided a fit proportion of 
warm water in a’commodiouily h a -  
ped vcffcl, I rcrnov’d tlie iriitruincnt 
intoit, and plac’d it fO, as that the 
extcr~ial warm water rcach’d to a 
convcnictit height on thc outfidc of 
the opcii mouth’d gIaiS : But though 
1 carcfuIIy watch’d, whcthcr chc 
heat of thc cxtcrnal water, would 
iricrcafc or firikc i~iwards thc cold of 
that watcr, which did iiiimcdiaccly 
incornpats thc ball of chc Weather- 
glak j yet I perccivcd 110 fiuch~nat~ 
ter, the tiiiCtcd ipirit in the ftcm 
bccpii~g its fiatioii ( without finking 
bciioath ir) till thc hear, after a whilc, 
having by degrccs bccii diffus’d 
through tfic formcrly cold warcr, by 
~hei~ i t~‘rvcnrion oh that IIOW warmed, 
thc tiakkcd Cpirit in the Thcrmomc- 
eer bcgan to afccnd. 

56. And to reduce the otlicr part 
too:, 
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too, of the doarinc of A/ittjm$L.+$, 
to ctic Jctcrmination of an kixpcri- 
merit, thc iarnc ‘Slicriiiofcope was 
plac’d in tlic fame wicic moutlyd 
glafs juit nftcr the fornm r~~aniier, 
o a l y  iiiltead oftlic cold watcr, that, 
which immcdiatol y iurrounclcd the 
glals, was warm, arid, whcn tllc 
warnitli had i n i p l l ’ c l  up thc tiiiLrcd 
fpirit, r i l l  its aiicrit bcgaii to bc w r y  
flow, I imtncrs’cl thc i i i l truuic~it  to a 

conrain’d 11 ig t 11y rc f rigc r,i t cad w:i tc s, 
rriiiiglcd w i h  divers pic’ccs 01 icc. 
But notwititanJiiig illy watcblulncis, 
i r  did not appcac to ILIC, that thc 
warmth of the water, that did im- 
nicdiatcly cncorr~pafs the bnll of the 
Wcathcr-glafi, was at d l  jiicrcas’d 
or  inreidcd, by chat Liquors bcrng 
bciicgd by watcr cxcccctiuy: cold for 
thc languid motion of t!w ciiit3t‘d tpi- 
ric upwards, was not Iicrcby io mucb 
asJier$‘iCly accclcratcd (as  it nlui7; Iiavc 
bccii covrficle,.ah‘y, lftllc k a t  ot thc in- 
tcriial water had bccii fo augrnciircd, 
or firuck inwards by the cold of the 
cxtcrnal, as the ~chooIs* DoCtririe 
would havc inadc o w  cxpe& I but 
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rather thesfcent was by the chillir~g- 
d s  ofthe contiguous; water quickly 
cbeck'd, and the formerly alcending 
f'pirit was foon brought to Cublide 
again. And to give my felfthe ful- 
ler fatisfaeion about fome of the 
chief Pbmomena of this, and the for- 
mer Experiment, I had the curiofity 
to obkrve them more then once. 

POST- 



1' 0 S T S C R I P T. 

A Sceptical Conjderation uf the 
Heat of Cellars in Winter, 

and their Coldrrefi in 
SIC mmer . 

He foregoing Difcourfes of T Cavaeades iecm to have fufficip 
ently k a k r n  the Foundations of the 
Vulgar Doarine of Antiper;ltafis, fo 
far forth as "tis hperfktutted upon the 
Vulgar Obfervations and Pb~nomena, 
wheteon men arc wont to build it ; 
and it kerns to have alfo made it 
highly Probable, that in cafe ioiiilc of 
the Examples wont to be produc'd in 
favour of Adper$$, ihould prove 
Hillorically true, yet thok Ph4fiome~ 

more congruoufly, to the 
woiite proceedin s of Naturc, be 

rifick 
explicated by the ctention of calo- % na m7 
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rifick or frigorifick Corpufclcs, by 
the opcratiou of the cxternal cold or 
hcat, thcn KO a ccrain incxplicablc 
lclt iriv igoration, w i rich is commonly 
propos’d iri fuch n way as iiivcfrs in- 
aoimarc boilics with thc prcrogativcs 

cies his Ativdarics Lccrn riot to have 
vvcll made ow thc Hiitorical part of 
the' receiv’d 1)oCt;rine cor~ccrning 
colL1, yct upon 811 impartial furvcy 
of what has bccn allcdg’d 011 both 
fides, I frccly confcfi, that to 111c 
foinc of tlic mattcrs of fa& rhcin- 
fclvus fcem not yct fc, clearly dctcr- 
mined as I could wiflr : for as to the 
obvious PhmomPnn, that iiature docsS 
as it wc‘rc, of Iicr own accord prc- 
fcllt US: thcy ice111 to h a ~ c  been but 
pcrfun&ofily confidcrcd, and our 
Ccrii‘cs only bci1Jg tlic judge’; of thcm, 
wc inny &lily, ’as ~ m m w / r s  argues, 
be impos’d ripon by tlic uril~ccdcd 
prccllf‘pofitions of our Organs, A d  
as tor contriv’d aid  Artificial Expc- 
riniciits, thcre fcarce iccm to have 
btcri any madc f ie  to clear tlic difi- 
dtics,,  tliac irivite me EO fulpcnd my 
judgcmcot as tr) thc grand Qucltion 

c Qf 
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( of fa& ) whether Ccllars, and other 
fubccrraneous placcs be really hotter 
i n  Winter then in Summcr. 

’Tis true, that I have icarce mer, 
with ally point, wlacrcin thc modern 
Schoolmcn kern to havc ib riiucli 
conlulrcd Narurc, as in this of Anti- 
pn$%jis. For inquiring what has 
becn writrcn of that lubjcbk, that 
may citlicr coiifiriii or  oppolc what 
has in the prcccdcnt Dialoguc becn 
dclivcr’d about u4ntiiwiJffi/is j I 
found that the curioufnets and im- 
portaricc ot the iubjctl have made 
two or three of thole writcrs lefs iieg- 
ligciit rlicn I fuipc&cd. But though 
I have lnrely mer with in them an Ex- 
pcrimcnt or two, that kcin cogciitly 
to cviiicc, I do IIOC fay an Rntiprri\la- 

Jis in thc fciifc of the Schools, but, 
that iubtcrrancal places arc really 
hotter in Winter then in Summer, 
yet I: mutt: for a while loncgcr canti- 
iiue my tuipcnfion of jucfgcnictir, 
which, that evcii iuch perions as are 
circumfpcCt themlclvcs, rnay nor 
thirik unrcafoiiablc, I will briefly 
Cubjsyii the groutids of my Sccpticifm 
about this matter. 
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Firit thcn the learned Jduitc Zucr 

chiud, who is wont to be far more in, 
duitrious then other Ar$otelians (arid 
on Lome tubjet% is careful to propofe 
Experiments, though he br; not to 
clear and happy in cxprelfing his 
thoughts ) ail ures us iomewhere, 
that having kept a good kal’d Wca- 
ther-gIaIs, for three years together in 
agoodCellar, he found the water 
to riic by the Coldnck of the ambient 
Air in the Summer, and to be deprcfg 
Ped by the rarefaEtion of it in the win- 
ter ; which feems undeniably to in- 
fer, that whatever be the realonof 
it, the hear in fubterraneal places is 
indeed greater in Winter thcn in 
Summer. And another recent 
Schoolman, who, as I am told, is of 
the fame order, though the learned 
Man publilh’d his little Book undcr 
one of his Difciples Namcs, affirms, 
that hc found by a Weather- lab, 
that a Well at thc place where f e  li- 
ved, was coldcr in Summer and hot- 
ter in Winter, And thek agcrtions 
of Z u c c / ; i ~ ,  and the other Jefiite, 
do I confcts reitrain me for a while 
from ;yielding a full agent to what 
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cdrrtepdes hath delivered, as to 'the 
mattcr of lubterraaeal Cold and 
Heat. But on the other fide, Iam 
not hither to reduc'd by there Experi- 
ments, to declare with his Adverk- 
rics againfi him, bccaufe of the tolc 
lowing ictuples. 

Firik thcn I confider, that 'tis not 
univcrlally true, which is wont to be 
indefinitely afirm'd, and belicv'd, 
that Cellars and other tubrcrrancal 
places are hotter in Winter thcn in 
Summer. For the infiances produ- 
ced by Carncrtdes, fecm plainly 
enough to manifefi the contrary, and 
my own obfervatioris made in a Cel- 
lar with a Ceal'd Weather-glafs, do 
keep me from difknting from Carneap 
des as to that point. 1 would there- 
fore make a difiiuktion of fubterrane- 
a1 places ; for fomc are dcep, as the 
beit iort of Cellars, other dccper 
yet, as the Hungarian Mines, menti- 
on'd by Cmaeade~ Out of ~ ~ M o r i n u s ;  
and fomc again arc but illallow, as 
many ordiiisry Cellars and Vaults : 
of t ldc  three fortsof fubterranealPla- 
ces, the dcepefi of all do slot, as far 
as the Authority of MimraIilts above 

allcdg'd 



a1ledg”d may bc fcli’d son (for 1 ana‘ 
yct inquiriiig further ) grow hor and‘ 
cold, according to the icvcral fcnfoiis 
of the ycar, as thc vulgar do&riiic of 
Antiperijiajis requires, but arc contis 
nually hot : The ihaiiowcr fort of 
hbrcrraiical placcs, though by rca- 
fori of their bcing fciw’d from thc our- 
ward Air, they are nor ib fubjett to 
thc alccrarionsof it,whetlier ro heat or 
cold, as opcti places arc, yet by rcafon 
of rhcir vicinity to tlic furface ofthe 
Earth, they arc C o  far aEc&cd with 
rhe mutations, which thc outward 
Air is liable t o  in Icveral ieafo1is of 
tlic ycar, tliac i n  Wiiitcr, though 
rhcy bc war in in rcfpcB of tlic coldcr 
Airabroad, yet they are really ( a t  
h a i t  tome of thcm 1 ;is far as I have 
tri‘d, colder in very cold weather, 
arid le6 cold in warm weatlicr. Aiid 
in this opinion, I arn coiifirm’d by 
two tliiiigs the ow, that having 
purpofely inquir’d of the ~oloiiian 
Nobleman mentioncd by Cumpadrs, 
whcthcr he had obferv’d in  his Coun- 
try, thar in h 3 r p  ’Winters h a l l  Bccr 
would frecz in Ccllars, that were not 
very dccp, but would contiauc Hu\id 

in 



( 7 9 5  1 
in t \ d c  that wcrc, he aCCurcd nic \IC 
had takcii notice ot' it : 'l'hc otlicr 
thing is the Coiilcfliori 01 the Anony- 
mous J c ruite 1 ate1 y IN c n t ion'd, w 110 

acknowledgcs, that hc. tounci but 
lirtlc differcncc bctwec'n tho Temp 
rature of the water in the WclI hc 
examin'd in Sumrricr and in Winter, 
though it were a corifidcrablv Jeep 
oiic, and adds a wIiilc after, 'that at 
Florerict., whcrc the fubrcrrancal 
Vaults arc flidlowcr, thc Air is ob- 
iervd to bc colder in Wintcr tlicri i n  
Summer, though at ~ u n i r  in riicir 
dccp Ccllnrs thc contrary IKIS bccn 
found. Sothst  the Iowcr-rriofi lort 
of fubrcrrancal cavirics kwirrg, for 
ought appea-s, pcrpc'mdlly hot, $ad 
thc upp(.+r or fliallow)cr fort of t l i cn~,  
bcirig colder, iiot hoctcr i n  cold wca- 
thcr thcti 'ris in warm, 'tis about the 
Tempcratwo of rlic middle lorts of 
them, lUch as arc the d c q w  and bet- 
ter Cellars, t l m  thc qucition rc- 
mains to bc drtcrmjricd. A d  thus 
much of niy firfi confidcration. 

The mxr i l k g  X illall offsr to be 
cobfidcr'd is this, 'I'hat *tis not fo ca- 
fie a matter, as cvcn Philol'ophcrs 

and 



and Mathematicians may think it, to 
make with the weather-glaffes hither- 
to in ule, an Expcrimcnt to our pres 
fent purpore, that hall not be liable 
to lome exccprion, cfpecially if the 
Cellars or Wells, where the obiern 
vations are to be made, be very deep. 
For the gravity of that thick and va- 
pid fubterraneal Air, and the great9 
er preffure, which the Air may there 
have, by reafon of its prefing, ac- 
cording to an Atmofpherical Pillar 
lengthened by the depth of the CeL 
lar or Well, may in very deep Ca- 
vities, as well alter the height of the 
warcr in common Weather-glares, 
asheat and co!d do, and io make it 
uncertain, when thc mutation is to 
be afcrib’d to the one, and when to 
the other, or at leaft very difficult to 
determine difiintlly, what iharc is 
due to the prclfuce, and what to the 
temperature of the Air. And this 
uncertainty may bc much increas’d 
by this more important ConGderati- 
on, that nor only in places whcrc ihc 
heights of the Armofphcrical Cylin- 
ders arc differing, the preirures of the 
Air upon the fiagnant water i n  the 
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Weather-glades may be to too, but 
even in the felf lame place the infiru- 
mcnt remaining Unrnov’J, the pr& 
fure of thc Attnofphere may, as 1 
have often obfcrv’d, haftily and cons 
fiderably alter, and that without any 
conitant and manifeit cauk (at lealt 
that 1 could hitherto dilcover,) Po 
that the erroneous efiirnate, that 
may be hereby hggeftcd of the terns 
pcrature of the Air can karce PO&- 
bly be avoided , without the help of 
a fcal’d Wcathcr-glais, where the 
included liquor is fubjeA to be 
wrought upon by the heat and cold, 
not prefi‘ure of the Air. S o  that to 
apply this to Zucchius his Experi- 
ment, unlefs hc had been aware of 
this, andunlefs I knew, that lie had 
divers rimes made his obfcrvations, 
with the afifiance of a feal’d Wca- 
ther-Flak, it may be PuTpe&ed, that 
he might accidentally find the watex 
in his common Weather-glars (for 
fuch a one it appears he us’d, as pro- 
bably knowing no other J to be high- 
er, when he look’d an it in Summer, 
then when he look’d or1 it in Winter, 
not becauk really the fubterraneul 

Air 



T-Pa I 
Air was colder in the formcr Icalon, 
then io the latter, but bccauk thc 
Atmolpherc ctianc'd then to be heab 
vier : and wheri I remember in how 
few hours I have lometimes, and that 
not long fince, obkrv'd the Quick9 
fiber, both in a good Barometer, 
and even i n  an unkal'd Wcathcr- 
glals furnilhcd with Quickfilver, to 
rife alinolt an inch perpendicularly, 
without any mauifefi Caufe proceed- 
ing from cold, I cannot think ik im- 
pofible, that in lorig Weathcr glaf- 
fcs furnilh'd ody with watcr, or 
fome fuch liquor, the undiicerned 

See the alterations of the Atmolphercs prei- 
/mi ld iure, may produce wry notable ones 
Pre"'ni- nary &[- in the height of the water in fuch in- 
courre,tbar firumcncs. But this is not all, that 

nrco'n~a- l l l e l  t k C  
a jcalous man might iul'pc&. For 

~ l f i o , . y  of ~uccbius  having, for ought appears, 
Cold. made his Oblcrvations but ia otic 

place, wc are iiot h e ,  but that may 
bc oncof thofc, whcreot there may 
be many, on which the Iubterrancal 
Exhalations have a peculiar, and 
not languid influence j as Cameades 
has towards thc clok of his Difcourk 
made probable, out of the Relations 

of 
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and ifrang Wine, that were uebcmentlyfioqcn, and tbc ojportu- 
nity t o  t a b  notice? that tbe liquor was  quite congeal’d through- 
out, and turned inte lolid ice, whence he rationally inftrred, 
tha t  tbefpirltuorcl part$ oftbe Wine  didnot in thefi Bo t t e s  (fir 
ought he ac4nowledg’d, that i n  greater ve$els, that mayfime- 
timcs hold true, which irfaid of theprodmttion of /piri t  of Wine 
by cengelation J retire to tbe Center, and rcmain rherc unfyo- 
Ten j and hir Lordflip ingenioupy pcrfued the Exjcritnent, and 
confirmed the conjetirtve, by caujng the ice tdm out of the bra- 
ken Bottles t o  be thawed b degrees intofcvcrnl veJJz.ls, by whicb 
means he folmd, thdt rbc IYiquor afforded b the exterior purrs of 

which was obtrined .from ,the internnl arts of thefame i ce ;  

tk not lrniver / d& but pdrticulrrr cafis, and therefire pro- 
babh  by nccrdent, or on pnrticulu~accownts, thnt the Co~rcea- 
trution of thc Ppirits oTLiguors ir confiquent upon being exjofidto 
Cold. 

the reJohed ice, war v c r y h t l e ,  if at a I’ 1 lU/sflrong, thcn t ha t  

from which Ob CTYdtlOn CiIrnCadeS wod B argrc, That nt leap 

Cold and Hot fpirits, is in my ap- 
prehcnfion to turn inanimate Bodics 
into intelligent and defigning Be- 
ingsj) yet he does juRly andrati- 
onally rej& with Cameades, thc vul- 
gar do&trine of &tiperi/fuj2s, and 
confirms his reje6tioti of it by two 
Experiments. For firft ,  he lays, 
that he found with a Thcrmomcter, 
that when ir, Winter a cold Norther- 
ly wind froze the water without 
doors, it was not Icfs cold in Wine- 
Cellars, then ’cwas at the Came fea- 
.Ton, and at thc fame hour of thc day 
in bis Study only the Paper-fliuts of 
his window, that ‘regarded likewifo 

the 
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ajite bat em uix gradurn SexrtdmfHpera- 
wit, ctzm t4rnen ad Se'enfum multo magis 
vigerrt f r i p  iftud celfiuum, 

Thus far this lcarned, as well as 
refolute Author, who kerning by 
the,Mathematical part of his PeYrpeBi- 
'ub Hordria, to be an accurate and in- 
duftrious maker of obfcrvations, we 
may oppolc his newly recited Ex per 
riment to that of' Zucchius, which it 
flatly contradi&s ; and therefore 
fincc the dcpth of the Ccllars is of 
great moment in Experiments of this 
Nature ; f i m e  aifo the particular Na- 
tureofthe place or foil, whcrc the 
Cellar or other Cavities happen to 
be, may in forne cafes not be incon. 
fiderable ; and $me lafitly, ncither 
Z#cchius nor Makfiafj iccm to have 
bcenawarc of the differing weights 
of the Atrnofphere, in the klf lame 
place, ( as not having ken the XVIII, 
of our P h  yficwnecharrzcal Experiments, 
before which I never faw nor heard 
of any thing publilh'd, or othcxwifc 
writtcri to that purpofe) I ho e I 
f ia l l  be excus'd, if I retain P ome 
fcruples about the Hifiorical Queflb 
on 1h;lve been confidering, till the 

EqFk 



Experiment have been carefully 
made, for a competent lpacc of time 
i n  Ccvcral places, and that not with 
common Weatherlglaifes ( l i l ~  rnofe 
us'd by m y  two lcariied Authors) 
whcrein the liquor may be made to 
rife and,fail by the differing gravities 
ofthe Air, but with fcai'd Thermo- 
kopes, whcrciii the alterations may 
more iafely be iupp'd to proceed 
only from its k a t  atid cold. 

And to caicliide, fincc Cameach  
has f'pccioully enough anfwered the 
other 1)Lfervations, that are woiit to 
be produc'd in favour of the AriJllote- 
Iiarr Antiyeritaps, if Maignanr relati- 
011 be bcttcr warranted by future Ex- 
pcriments, thcn that of Zrrcchircs, it 
will vcry much disfavour the whole 
X)o&rine it klf, which Cecming to 
have been devis'd, but to give an ac- 
count of chc Phcer2omena, to which 'tis 
woiit to be appli'd, confidering men 
will be but little invited to imbrace 
it, if the matter of f a 8  bc as little 
Certain as what is propos'd in the 
Hypothcbs is Intelligible. 
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E X A M E N  

hir- Hobs’s Dottrine, 
touching Gild, 

OE 

r. Hobs’s Theory concerning 
Cold, docs KO mo,I confcfs, 

appear io inconiideratcly picch’d up- 
on, and fo flightly made out, rhat 1 
ihould Ilor think, it merited, eipccis 
ally in an Hiikorical Treatif+ parti- 
cular or iollicitous Examination, but 
that in propofing ir, he kruplcs nor 
to talk r; his Rcaders of his Demon- 
firatic?!!? 5band the prcfcrrcnce, he is 
wonrto give himfolf above the EmL 
nentctfi, as wcll of Nodcrn as of An- 
cient Writers, has had no fmall ef- 
f& upon many, who not knowing 
haw iadulgcat fomc writers are wont 
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to be, to the -iffues of their own 
brain, as fuch arc apt to millake 
Confidence for Evidcnce, and may 
be modeit enough to t f m k ,  that their 
nor difccrning a clcarnefs in h i 5  EX- 
plications and Kcafonrngs, is rather 
the fault of their Llnderltandings, 
then of his Do&rinc. Mr. HOES de- 
livers his Thcory in the leven firfi Ar- 
ticks of thc 28. Chapter of the 
fourth part of his Elemcots. But be- 
caule the whole dikourle is too long 
to bc hcrc rranicrib'd, and becaule 
in thc 2, 3, and 4. Scfiions, that 
wIiich he treats of, is the generatioq 
of winds, and that which he handles 
i n  the fifth, is the notioil of a hard 
body j we may fafely leave out thofc 
four Scfiions, efpcciaily Gncc, though 
there be'in them divqs things about 
the motion of thc Sun, and other 
mattcrs, that are more firongly ai- 
fcrted then prov'd, yet his joArinc 
tending but to h e w  how !.winds 
@re generated , though it wkrc prants 
cd, would make but very litfie, if 
any thing at all, towards the evincing 
of his Theory about cold, 
? h i d  thai wc may not bc fufpe&d 

to 
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to injure his opinion or hisarguments, 
we will, though the Citatioii will bc 
Eomcwhar prolix, firit recite them 
as himlilf delivers them in thok three 
Setktions, that treat itnmcdiatcly of 
Cold, and thcn we will fibjoyn our 
Animadverfioos on thcm. 

3 .  Thcie things ( fays he) being Artit. 6. 
premis'd, I ha l l  fficw a pofiblc 
caufc, why there is greater cold w a r  
the Polcs of thc Earth, thcn further 
from them. The motion of the Sun 
between the Tropicks, driving the 
Air towards that part of the Earths 
fuperficies, whicb is perpendicular 
under it, makes i r  fyrcad it k i t  eve- 
ry way ; and the velocity of this cx- 
panfion ot the Air grows grcatcr and 
greater, as the iuperficies of the 
Earth comes more and more to be 
itraitned ; chat is to fay, as the Cirr 
cles which arc arallcl to thc & p d -  

fore this expanfive motion of rhe air, 
drives before it the parts of the air, 
which are in its way continually to- 
wards the Poles more and more 
itrongly, as its force comes to Le 
rnorc and more united, that is to 

tur come to be P cfs and l e k  Where- 
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fay, as the Circlcs which are parah 
le1 to the c/l~qua~or are 1cfs and lek 5 
chat is fo much the more, by how 
much they arc iicarcr to thc Polcs of 
die Earth. In thok places thcreforc 
wbicti arc liearm to tlw Volt's, there 
i s  g r c m  r cold, clicn it1 thuli: which 
aft: IIIUTC' wsriotc irom thcm, Now 
&ii$ cxpd io i r  01 tltc air upon tlic fu- 
ycrficics of tlic liarth f r o m  Ealt to 
'VVcIt, doth by rcalon oi tlic Suns 
pel;yc.tual acccffion to the places 
vyhich arc iuLcciiivcly undcr it, make 
it coldat the timc ol tlre Suns rifitig 
and ktting, but as the Sun COMCS to 
be more and iiiorc' pcrpuiiditular to 
tbofc cooled places, fb by theticat, 
which is gmcrated by the fupervcning 
fiiqple motioii of the SUI), thac cold 
is again rcmittcd, an cm iicvcr be 
gum, bccaulc the a (!i ion by which 
it was ppcratcd was not pcrrnaneiir. 
Wlicrefore I l w c  xeiidrcd a pofiiblc 
cade of cold in thole places, thac are 
k a r  the Pole, or whcrc tlw obli- 
quity of thc S,un is grcar. 

Artie. 7. 4. Mow water may be congealed by 
Cold, may bc explained in d,$s mane 
ncr, Let; A* (in the fir& f-e ) rc- 

prcknt: 
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prcfent the Sun, and B.  thc Earth; 
A.. will ttiereiorc be much greater 
tlicw B; Let E .  F. bc ia the plain of 
the dquii.lolfiaZ, to which ict G.H. 
I .  IC. aiid L. C. be parallel. Laitrly, 
let C. a i d  a. be the lb lc s  ofclic Earth. 
The air therclore by its at i ion  in 
thole parallcis will rake the ihpcrfici- 
cs of the Earth; arid that witti a mo- 
tion lo nwh tlw tkoiigcr, by how 
much the parsllul Circlcs towards 
the l’olcs grew lek and MS. €+on1 
wliciicc niult arilea wiiid which will 
force togcchcr tlic uppcrmoit: party 
of. the watcr, arid withal raik them 
a little, wcakcniiig their cidcavour 
towards the Ccuter of tlic Earth. 
Aid  from thcir eiidcavour tciwards 
the Ccntcr of thc Earth, joyncd \kith 
the cxldcavour of tlic {aid wind7 clic 
upperrnoili parts ot the water will1 be 
peb’d toguthcr and coagularcd, that 
is to fay, the top of the watcr will be 
skiuibdi over and hardened, @ad To 
agaip. the water next the ‘rop will be 
hiurd’eiied. in the fame rnaiii3ur:, tilt at 
lengthxhe ice be thick. And this ice 
bcing now compaBed of little hard 
Badies, mu& dk~ co~~tsia man? par- 

ticles 



ticlesof air receiv’d into it. As Ri- 
versand Seas, fo alfo in the like man- 
ner may the Clouds be frozen : For 
when by the afcending and difcend- 
ding of ieveral clouds at the fame 
time, the air intercepted between 
them is by comprefiion forced out, 
it rakes, and by little and lirtlc har- 
dens them. And though thofe (mall 
drops( which ufually make clouds ) 
be not yet united into greatcr bodies, 
yet the fame wind will be made, and 
by it, as water is congealed into ice, 
€0 will vapours in the fame manner 
be congealed into fnow. From the 
iame caule it is,that ice may be made 
by art, and that not far from the fire : 
for it is done by the mingling how 
and falt together, and by burying in 
it a {mall veflel full of water, Now 
when the how and falt ( which h a w  
in them a great deal of air are melt- 
ing, the air which is .pre R ed out eve- 
ry way in wind, rakes the fides of 
the vcffel; and as the wind by its 
motion rakes the vcffcl, To the veKel 
by the {ame motion and a&ion con- 
geals the water within it, 

5. w e  find by Exper ience,that cold 
iS 



isahvfiys morc remiis in places w k r e  
it rains, and where the wcatlier i s  
cloudy ( things being alike in all other 
refpeQs ) then where the air is clear, 
Aid this agrecth very well with what 
XEaid before; for in clear weather 
the cottrfc ot the wind, which ( as I 
faid even now ) rak'd thc hycrficies 
ofthc Earth, as it i s  free from all in- 
terruption, fo alib it i s  very ftrong. 
But when h a l l d r o p s  of watcr are 
cithcr rifing or falling, that wind is 
repelled, broken and difipated by 
thcm j and the Ids the wind is, the 
lcfi is the cold. 
6. We find alfo by expcrience,that 

in deep Wells the watcr frcczeth not 
io much, at it doth upon the iupcrfi- 
cics ofthc Earth, For the w i d  by 
which ice is made, cntriiig iiito the 
Earth ( by rcafon of the laxity of its 

arts ) more or le& lofcch Come of its PO~CC, though not much, So that if 
thewell be not deep, it  will. freez, 
whereas if it be So deep, as that the 
yvind, which c8ukth cold, cannot 
Sach it, it will not frecz, 
7.Wc find moreover by experience, 

phaf ice is lighter then water, the: 
cauk 
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caufe whereof i s  manifeft: from that 
which I havc alrcady kowi), namc- 
ly, that the air is receh’ci in, and 
mingled with tlic particles of the wa- 
tcr, whilcit it is congealitig. J 
8. To examine now Mr.Hobs s Thco- 

ry concerning Cold, wc may in the 
firh place take notice, that his vcry 
Notion of Cold is not ro accurately, 
nor warilydeliver’d, I will not here 
urge, that it may well be Queition’d, 
whether the rcndiiig outwards of tho 
fpirits and h i d  parts of the Bodies of 
animals, do neccffarily. proceed 
from, and argue hcat. Since in our 
Pneumatical Engitic, when the air is 
withdrawn from about ao includcd 
vipcr ( to rncnrion no orher Animals) 
thcrc is a grcar iiituindccncc, and 
confcqucntly a greater indeavour out- 
wards of the fluid p u t s  of thc body, 
thcn wc fcc made by any degree of 
hcat of the ambient Air, wont to bc 
produc’d by the Sun. This, I fay, I 
will not infiit on, bur rather takeno- 
tice, that though Mr. Hobs tells us, 
that to cool, is to make thc exterior 
parts of the body itpdeaour inwards : 
yot our Experiments tell us, that 

when 
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when a very hi$ degree of Cold is 
introdnc’d, not only inro water, but 
into Wine, and divcrs other partly 
Aqueous liquors, thcrc is n plain in- 
tumekcence, a i d  conti.c~ucntly indca- 
vour outwards oftlie parts of thc xc- 
frigcraccd Body. Arid ccrtairily 
Cold  liaving an operation upon a 
great multitude and varicty of bo- 
dies, as well as upon OW Scnforics, 
hc that would give a fatisfaaory de- 
fiiiition of it, ruult take into his con- 
fidcration divcrs otticr cRc&s, bc- 
fidcs tliofc it produces 011 humane 
bodies’. Aid cvcn in the[e, he will 
xiot eafily prove, that in every cafe 
ally fuch ificleauour inwards from the 
Ambient fitherial Cubiianoc, as his 
Dottritie kcms to fuppok, is riccelb 
lary to the perception ofcold, iince 
as thc mind pcrceivcs divcrs other 
qualitics, by various motions in the 
Nervous or Membranous parts of the 
fintictit j fo Cold may be percciv’d, 
either by tlic Decrement of thc agita- 
tion of thc parts sfthe: ObjeCt, in re- 
fcrcncc tO thok of- t h C  Scnfory j or 
elk by fomc differin impulie of the 

change 
knfirive parts occa ry; ion’d by fome 



change made in the motion of the 
blood or fpirits, upon the deadning 
of that motion; or by the turbulene 
motion of thofe excrementitious 
iteams, that arc wont, when the 
blood circulates as nimbly, and the 
porcsarekeptas open as before, to 
be difipated by infcnfiblc tranfpira- 
tioo. 
9. It may afford fomc illuitratiori to 

thismattcr to add, That having in- 
quir’d of fomc Hyficrical Women, 
who complain’d to me of their di- 
itempers, whether thcy did nor 
fomctimes find a very great coldnefs 
in fomc parts of their heads, dpeci- 
ally at the Top, I was anfwcred, 
thatthey did io, and one of them 
complain’d, that ihc felt in theup- 
perpart of her head iuch a Cold- 
ne& as if fome body were pouririg 
cold warcr upon it. And bavingh in- 
quired of a couple of eminent I? yri- 
clans, of great pra&ife, about this 
matter, they both affur’d me, that 
many of their Hyfierical patients had 
made complaints to thcm, of fuch 
greatColdnclj in  the u per partof 

Ycrtc- 
the head, and _- tome - a1 p o along thc 
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Vertebra’s of the Neck and Back. 
And one of there Expcrienc’dDoAors 
added, that this happen’d to iome 
of his Paticnts, when they fccm’d to 
him and to rhcmlclvcs to be other- 
wife Hoc. The noble * Arthen alfo 4Notcd 
fome where takes notice, that the by faul. 

Serpents ; (crcatures COO well known parpurB, 
in  rhc Hot Countries where hc liv’d) Cup.12* 
made thoic that were bitten by them, 
either become or think themklves ve- 
ry cold. Bur that will perhaps teem 
more remarkable, which I h a l l  fur- 
ther add, namely, that I know a 
Nobleman, who follow’d the Wars 
in fevcral Countries, and has Ggna- 
liz’d his Valour in them j and yet 
though his fiaturc be proportionate 
to his couragc ; yct when this perfon 
falls ( as trcqueiitly he has 
doiic ) a fit of thc fioiie, he 
feels anqanivcrLd cold over his whole 
body, jufi like that which begins the 
fitof an Ague. And though he af- 
Lures me, that the ftoncs, that tor- 
ment him, arid which he urially 
voids, arc but very Lmall; yet 
whilefi the fit continues, which of- 

tentimcs 

Newor. 
‘invenom’d Bicings of fome kinds of antz. De 
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tentihcs lanis many hours, IIC docs 
not only fee1 a11 oxtraordinary Cold- 
xicfs, but which is more itrange, and 
which I particularly inquir’d aftcr, 
cannot by clothcs, or alnic~fi any 
other moans, kccp himfelf warm. 

IO. I ellcwhcrc takc notice of ionic 
other Obicrvations agreeable to 
thcfe, by fomc of which wc may be 
perfwadcd, that thcrc may be 0 t h  
ways, befidcs thofc already mcnri- 
oii’d, of perceiving cold, though the 
outward parrs of our bodics were iiot 
preft inwards. Arid whcreas Mr, 
H o b 5  infers, that ~ I P ,  who would 
know the caufc of cold, Inuit fitid by 
whar motion or morioiis the exterior 
parrs of any body indcavour to retire 
iwwwds, that fecms bur an incoi)fidc- 
rate dirrfiion, For io cornpef i io~ is ,  
that arc mado by, f‘uwo,~diqq bocl’k~s, 
thcrc is p r o d u d  at) itidcavour in- 
ward of the parts of the corytc l t  bo9 
dy, tlioiigh no Cold, but iornctimcs 
rather Heat be thcrcby gcncraccd. 
And I hopc Mr, .Hob will not obj,jc&, 
that i n  Ellis cafe ttic parts do not rpcire, 
but are thrulf inwards, firicc accord9 
ing to him RO body at all can bc mo- 

ved, 
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vcd, but by a body contiguous and 
mlov'd. But what I have hithcrro tas 
krn notice OfJ being chiefly dcfign'd 

nerd is not lo obvious athing robe 
riglitIy pitch'd upon, as inany think, 
and char therefore it iiceds bc 110 
woiidcr,thatit iiath notbccn accurate:, 
Iy and warily props'd by Mr. I I h :  
1 fliall iiotany furthcr profecute that 
difcourfc, but proceed to what re- 
mains. Next thcn, thc Caufc he aG 
figns, why a man can blow hot or 
cold with the fame brcatli, is very 
queiaionablc ; partly bccaufc lie fup- 
poles in part of the brcath iuch a /;m- 
ple motion, as iic calls ir, of the fiiiall 
particlcs of the Panic brcath, as he 
will not eafily Provc,and as *emincnry. n,,rfo,, s, 
Aitronomcrs arid Mathcmaricians w.tkct 
have Rcjcetcd ; and partly b c c m k  i,t:&"Jc 
that without the fufpc&ed fuyyofiti- ijifick 
on, I could (by puttinq toqcthcr t ' t i e ~ ~ ~ 1 ~ l  J 

Illlit I,, . 1 .  Conje&urcs of two I c a k f  Writcry,. wdllis 
and what I 11avc clfewhcre added of ( f / ~ ~ + ~ ~ / ~ -  

Count ofthe Ptianornenon, if I had notb n / ~ ( v o -  

fomc fcruplcs. about the rnattcr of 
it ielf: wliich 1nl.l clauk 1 add, 

to hew, that the notion of' cuidiTd geg 

C ~ L ~ ~ V I / / -  
my own ) give a more pobablc a o  nrr I ' , O f : j :  

GgLS bccavf C )  
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becaulc, though I am iiot fire, that 
furdicr Trials may not fatisfic me, 
That the W i d  or Breacli, that is 
blown out at the nJiddle oj t l x  corn- 
prcfs’d Lips, has in iu fncfi a real 
coldneis, as M C ~ I  haw gciwally a(- 
crib’d to it ; yct  hithcrto lomc Trials, 
that my jcaloufic led mc to make, ins  
cline mc to fufpc&t, thcre may bc a 
miltake about this niatter, and that, 

’ in cfiiinatirig the Tcmpcr of thc pro- 
duc’d Wind,  our h i e s  inay impolc 
upoiius. For, having taken a vcry 
good and tcndct Ical’d Wcathcr- 
glais, and blown upon it through a 
glafs.Pipc ( of about half a yard 
long ) that was cholca ilender, to bc 
Pure that my brcath ihould iiiuc OUT 
in  a finall ftrcam ; by this wind 
beating upon the ball of the Wear  
thcr-glafs, I could ziot niakc thcim 
cludcd fpirit of Wiric fubfidc, bur 
ma i i i fc fl I y , d ioug h not niuc h,a Ccell d, 
chough thc Wind, that 1 prcfcntly 
t l c w  through thc fame Pipe, tccm’d 
icnfibIy cold, both to the hand of by* 
ftandcrs, and ro my 0 ~ 1 . 1 ,  and yet 
mirac was tliefi iiiorc thcn ordinarily 
cold, So that havirig no great cn- 

courage- 





hard frofis, not only continued, but 
ofrentimes begm, when the Air is 
calm and frce from winds, and high 
and boificrous Southcrly winds arc 
not here wont to be near fo cold as 
far weaker winds, that blow from 
the North-calk 

I 2. Ncxt, if Mr. Hobs tcach us,that 
’tis the dire& motion of theitream 
of breath, thar is more itrongly 
blown out, that makes US fccl Cold, 
he is obliged to render a reafon, why 
i n  an fiolipilc with a long neck, thc 
fircam that iikes out, though often9 
times far Itroriger then that, which is 
wont to be made by comprefing the 
Lr s, at a pretty diitancc from the 

hot. 
I 3. Thirdly Mr. Not% eli‘cwhere 

teaches, that when in our Enqine the 
pump has been long imploy’d to 
hauit (as we fay) the Receiver, there 
muft be a vehement wind produc’d 
in that Rcceivcr, and yct by oneof 
our other Experiments, it appear’d, 
that for all this in a good Ceal’d W e m  
thcr-glafi plac’d therc, before the in.‘ 
cluded Air begins to be (as we fay) 

empti: 

ho P e, it iffues out of, is nor cold, but 



emptied, tlicre appcar'd no fig11 of 
any intcnk degree of cold produc'd 
by this fuppos'd wind, io that either 
the wind is but imaginary, or elfie 
Mr. N o h  atcribcs to winds as Cuch, an 
infriqidating cficacy, that docs not 
beloiig to thcm. 

s~.Fourthly,wc f i d  by experience, 
that in hard froits watcr will froc'z, 
#lot only though thcrc be 110 wind itir- 
ring in the ambient Air, but though 
the liquor bo kept iri a clok room, 
where, though the wind were high 
abroad, it could riot get admittance; 
and fome of our Expcrimciits care- 
fully made haw affurcd us, that wa- 
tcr feaI'd up in onc glals, and that 
glds kept fufpciidcd in wother glds 
carefully ftopt, to lrecp out not only 
all wind, but all Adventitious Air, 
may 1icvcrthclePs bc not only much 
cool'd, but turn'd inco ice. 
1 T.Fifthly,we found by othcr Expc- - w l i j c  ' 

riments, that a frozen Egg, tliougt. ",, fbt. 

fufpended in, and pctfcaedly fur. 1ll/ iojJ of 
rounded with watcr, whcrc 1 1 0  wind c'L1~* 
can come at it, will bc cvcrv way 
crufied over with ice, in which cafe 

v 1. ,si.fl;- 

!here is no probability, that the icc 
Ggg 3 fiould 



fiould be gciieratcd accordirig to thc 
way propos’d by Mr. Eloh. For hc 
will icarcc prow3 m r  is thcrc any 
likelihood, that a wind picrc’d the 
fie11 and clofcr coats of thc Egg to 
gcr iiico the contain’d liquors, and 
frccz them j and a more unlikcly a& 
jlrrtion it would bc, to prctcnd, ( as 
he that maintains Mr. Hobs’s do- 
arinc, muit.) that lo very little Air, 
ifrhcre be any, as is miiiglcd wirh the 
juices of the Egg, is, by the Cold, 
which is nor wont to exparid Air (nor 
water, till it be ready to make it 
ircez) trurn’d into a iifind fiibrilc 
enough, f k l y  to peiictratc the fld 
and coats of the Egg, and great 
enough to diffule it fclf cvcry way, 
and turn on every fide the ncighbour- 
ing watcr into ice ; and all this mt.. 
wirhltanding, that not onIy it ap- 
pcar’d not by bubblcs brcaking 
through thc watcr, that there is any 
‘Advciititious Air, that coma out of 
the Egg at a11 ; but that alio, fuppo~ 
iiiig t Iwrc wcrc fornc fuch contain’d 
in tlic Egg, yc t  what ihadow ofres- 
lo11 is tlicrc to conceive, that the Air 
pdiich was engag’d in, and - furi-ouudc 

e4 
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‘ ed with the fubfiasices of the white; 

arid thc yelk of thc Egg, iiiuit necds 
be a wind, tiiiccJ according to Mr, 
H o b s ,  t h t  rcquires a ccuitiilcrablc 
motion of nioit of tlic parrs of chc 
mov’d Air tlic farue way, and ac, 
cording to hiru alib a body caiiiior be 
put irito motion, but by aiiochcr body 
cotitiguous and mov’d. 

16. SixtIy, Mr.HuCs docs iii&c.J af- 
firm, that all wind cools, but is I o  
far from proving, that the h$v/t ck- 
p e t s  of Cold muft ricods procccd 
from wind, that lic does JlOt wcll 
cviiicc, char all wirids refrigerate. 
Nor arc wc bou~d  to bclicvc it with- 
out proof, h c e  wiud bciiig, accord- 
ing to him, buc Air nrov’d iii a COI& 
dcrablc quantity, citlicr in a dircb 
or uadulating niotioif, it docs not ap- 
pear how Motion fliould, rathcr 
thclJ Rcit,makc Air grow cold* For 
though i t  be true, that ufual$ winds 
deem Cold to US j yet (in thc firit 

lacc i t  is not unheifally true, fiiice 
Pome, that have travelled itm hot 
Countxics, and particularly the 

Ggg 4 learned 





even thok that arciiot throng’d, find 
i t  cxcccdiilg hot, and I havc ikvcral 
timcs obfcrv’d a hot wind EO come 
from thok tlirongs, aird beas upor1 
my face:) arid the iiiorc iiiward 
parts of our bodics tiiemlclvcs, bciiig 
very much Iiottcr then the ambicnt 
Air, efpccially that which is I I O ~  yct 
full of warm ikcanis ; the fanlo tau- 
res that turn the Air into a wind, put 
it into a inotio~i, that both difplaccs 
the more neighbouring and mose 
heated Air, a i d  alfo m<akcs it  picrcc ~ ~ ~ * ~ 7 . ~ ~ l ; ~  

drjfi r l l t y  far deeper inro the yarcs of tlic skiti, ), , , l ,ts/, lr, ,c- 

whcrcby coming to bc LcnfibIc to [Y ~ ~ ~ r r r ~ / h  
t\mlc parts, that arc ro~~cwi ln t  morc :,:f;;i!a 
inward t h  tllc C&dt, 
morc hot, the Air turn’d ioto witid C O I ~ ~ ~ ~ * -  

kerns to us more cold, thcn the TC- 
ita nant Air ( i f  I may ib ipcak,) up- 

on which, if a man has onc of l i s  
hands hot, and anotlm imt, tbc 
fame body that will appcar lukc- 
warm to this, will a pcm cold to 

body be the fame, yet the Organs of 
feeling arc diffcritigl y dilpos’d. Aid 
to confirm this doCltrinc by an Expc- 

rirnctit 

and far tJrlrJg A+ 

on ! uch another accounc, as tiuh up- 

the Gther; bccaufe, t 1 ough ttic fd t  
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Finleiit (which has fLiccccded Often 
c~iough, and nccd riot iuccccd AI- 
ways to icrvc our prcfcnt purpofc, ) 
wc will add, that though Air t;lown 
through a pair ot Ecliows upon ones 
hand, whcn 'tis in a moderate tciii- 
pet, vsill fecm vcty cold ; ycc, that 
the arnbiciit Air by being thus turn'd 
into wind, docs iridccd acquire a re- 
lativc coldncfs, Co as to fccni cold to 
our f & k S ,  but yet without acqui- 
ring fuch a cold as is pretunid, may 
appcat by this, t l m  by blowing the 
lamc air with the tame Bcllows up- 
on Weather-glatles, though made 
more then ordinarily long, arid by 
an ArtiO; cminent at making thcm, 
wc could not o b h e ,  that this winds 
beating u on them did Pctifibly refri- 

Though 'tis not impofiblc, but that 
inforne caks thc wind may cool even 
inanimate bodies, by driving away 
a parcel of arnbiciit air, impregnated 
with exhalations Icfs cold, then thc 
air that compoies tho wind. Rut 
this is nou'much, if at all,- more then 
would be cEc&cd, if, without a 
wind, fomc othcr body lhould preci- 

pitate 

geratceit R cr the Air or thc liquor. 
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pitacc out of the air iiear the We&- 
thcr-glafs, the warmer EJjYrlvia wc 
have bccri tncntioning, cfpccially if 
thc Prccipitating Body mrroducc in 
the room of the ditjiaced Particles, 
fuch as may in a Lafi hife be tcrm’d 
FrigariJirk. 

17. Scvcnthly, Nor can we admit 
witiiour a favciurable conitru&ion, 
Mr. J h b s  h i s  way of cxprcfing him- 
kif; wlirrc hc lays, a$ wc l x ~ v o  latc- 
ly Jim, that A I  tvii-/d~ools or dtrmim/L- 
esfirmw /&AI. For if we take hcat in 
the mofi COIIII~’IOII lorik, wlicrcin the 
word is ukd,  not only by otlicr wri- 
ters, but alfo by Philofopllcrs, to 
make wiud tlic adcquatc cade of 
cold, it mufi  in many caks do more 
thcu diminifli former hcar. For wag 
tcr, for initancc, that is ready to 
frecz, is already a h a l l y  cold in a 
high dcgrcc, arid yct rhe wind ( i f  
Mr. HoCs will iiccds have that to be 
the efficient of frcczirig ) mufi make 
this not hot, but already very cold li- 
quorJ morc cold ycr, before it tan 
quire turn it into ice. 
x8,Thefc things rhus efiabliht,it will 
U O ~  be difficult to difpatch the rc- 

ma in in g 
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mainiag part of Mr. Hobs his Theory 
of Cold ; for to proceed to his fixth 
ScEtion, we f ia l l  pars by what a 
CoTmographer would pcthnps cxceplc 
again& in his do&rine, about the ge- 
neration and motion of the wind up- 
on the iutface of the Earth, and 
fiall only take uotice in the remain- 
ing part of that Se&ion of thus much ; 
That the moft: of what Mr, Hobs herc 
fiews us, i s  but, that there is an ex* 
panfioii of thc air, or a wind genera9 
Ked by the mQtion and a&ion of the 
Sun j but why this wind thus geocra- 
ted mdE. produce cold, I do aiot fee 
rhat he thews; nor does hisaffirm- 
ing, that i t  moves towards the Poles, 
help the matter, for beGdcs that we 
have fhcwii, that wind as Cuch, is 
not fufficicnc to produce far leis de9 
grecs of cold, then thofc that are felt 
in many Northern Regions, there 
mnfi be fomc other caufe, then the 
motion of the air or Beams driven 
away by the Sun, to make bodies 
not in themfelves cold, (for Po they 
were lirppos!d iiot to be, when the 
Sun began to put them in motion J 
+come vehemently cold in their ai: 

' I  , &e* 
- .  
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rage. For Mr. Huh cannot, as other 
Naturalifis, derive the coldnets of 
freezing winds from the cold ficams 
they mcct with, and carry along 
with them in their paflagc through 
cold Regions, firice then thofe itcams 
rather thcn die witid would be thc 
caufe ofthat vehcmcnt coldncfs ; and 
Po it might juttly be demanded, 
whence die coldnefs of thotc cold 
cxhalations procccds. Bcfides tliat, 
’tis vcry precarious arid uricoi~fonatlt 
ro obiervation, to iniagiric fucli a 
wind, as lie talks of, to blowJ whcn- 
ever grcac froits happcn, fmc, as we 
noted bcfcsrc, very vclicment glacja- 
rioiis may be obfcrv’d, cfpccially in 
Northcrn Kegioiis, when the air is 
calm and free from winds, 
19, Thc accouiit he givcs in his 

ievcnth Sehion of ruriiing water into 
ice, is the moa  unfatisfaC?cory I have 
ever yet met with : tor agood part 
of that Sc&ion is io written, as if lie 
were affear’d to bc underflood: 
But whereas he hppofCsJ that by the 
hdeavour of thc wind to Yaik the 
partsof the water, joyn’d wirh thd 
iadcavour of the parts of the water 

towards 



towards the Center of the Earth, the 
uppermofk parts of tbc water will be 
prefi togctticr and coagulated, fie 
fays that, which is very f d r  from fatis# 
faaory, For firit,ice is ofrcii produ- 
ced, where no wind can come to b e s  
upon the uppermoit parts of the war 
tcr, and to raite thcni : and in veffLls 
Hcrmctically feal'd, which cxa&ly 
kecpoutair and w i d ,  icc may be 
generated, as many of our Expcril 
ments cvince. And this alone were 
a iuficient antwcr, firm the wholc 
explication is built up011 the a&ioii of 
thc wind, But this is not all we have 
to object ; for not to urge, that hc 
fhould have prov'd, that the uppcr- 
molE parts of the water mu& bc rai- 
fed in  congelation, clpccially fince 
oyl and divers othcr liquors are con- 
traaed by ir, not to urge this, I fay, 
what h e w  of probability is thcrc, 
that by the bare indoavour of the 
wind, and chc gravity of the fupcrfi- 
ciatc parrs of the warcr, there lhouid 
be any fuch forcible compreflion 
made, w he i s  plras'd to rake for 
granted, And yet this i t  fclfis lcfs 
improbable, the11 char fuuppohg the 

upor: 



- J U  J 
uprrmoit parts of the watcr to 
prcfkd together, that prcff urc is 
iuficietit to coagulate, as hc ipcaks, 
or rathcr coiigeal thcnl into icc. Sb 
bold and unliIrcly an aflcrtioii kould 
at leait have been cousitcnaticcd by 
ibmc plaufiblc rcafon, or an cxarnyle 
in lomc aicafurc parallcl, For I rc- 
mcmbcr riot any om initancc, wlicrc, 
in any degrcc ol'compreifioti, that has 
becn ImpIoy'd, much 1 4 s  to flight a 
one as this mult- be, coalidcring the 
caufcs whcncc 'tis faid to procccd, 
can hardcn any liquor iota icc, or 
any other hard body, And it] the t,,c n c r ~  
Experiment, we haw clfcwhcre inepic E q e r i -  
tioncd of filling a Pewter vcffel with m r w  

r o u c h g  water, and whcn 'tis cxa6ily clos'd, rlrc, Sprir,g 
comprcfing it by tlic Irnoclrs of a o j h  Air. 

Hammer, t i l l  the watt'r be rcduc'd 
to penetrate the w r y  1)cwter, we 
found not that fo violcnt a cornprcfi- 
on did give the water the lcait difpo- 
fition to turii a hard bod$ And as 
for the way Mr. Hobs afigns of In- 
creating the thicknds of ice, 'tis very 
difficult to conceive, how a cake of 
ice on the top of thc warcr bcirig hard 
frozen to the fides of the coritaitiiiig 

vera, 
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v&l, and thereby .‘fever ing 
the induded water and the 
air; the wind that cannot come to 
touch the water, bccaute of the intcr- 
pofition of the hard and rigid ice, 
fhould yet be able, fomctimes at  the 
depth of ninc or  tcn foot, or much 
further, to beat upon thc fubjacent 
water, and turn it into ice, And it 
i s  yet morc difficult to conceive, how 
thc wind multdo all this, when, as 
was lard noted, the water does ve- 
ry often r r e a  morc and morc down# 
wards, to a great depth, in placcs 
where thc wind cannot come to beat 
upon it at  all, And as to what Mr. 
Hobs furthcr teachcs, that the ice 
muit contain many particles of air re- 

.We the 
P ~ . ~ ~ ~ ~  ceiv’d into it, wc haw elfewhere oc- 
o f t h e  ui- cafion to how, how crroneouffy he 
parY Cold. Of 

dikourfes about thofe Icy Bubbles. 
20, The rcafon he afigns of the 

frcezing of water with Snow and Salt, 
does as little fatisfie as the rea of his 
Theory of Cold, For not to men- 
tion, that he affirms without proving 
ir, that Snow and Salt have in them 
a great dcalof air ; it is vcry prccario 
011s to affcrt, that this air muff be 

preit 



prca aut every way in WilzJ, wtlicf3 
mufk rake the litlcs oi' thc veilcl, for 
'tis ftmngi:, that lar  IEOTC diligcrlg 
bbfcrvers t l i ~ ~ i  Mr. . U d s  fhould take 
no notice of any fuch w i d ,  i f  any 
fuch wind tlicrc were but this i s  ycg 
lo& ftrange,thcn that which follows 3 
hamely, that this wind rnufi to rake 
the fides of tho vcflscl, zs to  makc the 
,vcffel by the iamo motion and aAiora 
congeal the watcr wirhiii ir, For 
What affinity is thcre bctwccn a wind, 
pafing along the outfidc of  a glafs, 
altogether impervious to it, and the 
turning a h i d  body, incIuded in that 
glafs,into a hard and brittlc body, 
The wind indeed may perhaps, ifr it. 
be firon? a little fliakc or agitate 
the partic es that colllpofc tbc glafs, 
and thole may communicare fomc of 
their morion to thc contigums parts 
of the watcr ; but why all this mu& 
!mount to the turning of that watcr 
;Into ice, is more, I coiikfs, by far 
then I can appreheiid, Efpccially 
teeing, that though you long blow 
bpon a glafs of water with a pair od 
~cl lows,  where there i s  not an Ima- 
ginary wind, as Mr. Hubs's3 but a w hhi RcaE. 



Real and manitcit; onc ; yct the warn 
ter will be lo far from bcirig frozen, 
thar our formcrly mcntioiicd E x p  
ritnents (of blowing upon Tliermo- 
meters ) make it yrobablc, chat ir 
will fcarcc bc cool d. And if Sea- 
falt do contain fo much ais, by ver0 
tue of which, it, as well as tlic Siiow, 
produces fo iiitenfe a degree of Cold, 
how chance that being relolv’d in a 
littlc water without Snow, i t  does’ 
not produce at lcalt a far reater de- 
gree of cold then we fin s it to do? 
Befides, in thc Experiment wc made 

Iv. Selti- (and elicwlxxc meritior~ ) of freczin 
e n o f t h e  warcr ical’d up ia Bubbles, thoug gp Of thc Bubbles were fufpended in other 

glaKes, wliofc fidcs no wlicre touch) 
ed them, and the remaining part of 
whoie cavities were fill’d iome with 
air, and forne with urifrcczing li. 
quors ; what likelihood is there, that 
Mr. Hobs’s infenfiblc Wid kould bc 
able to occafion fo many ficccfiivc 
Bakiiigs through differirig Bodies, as 
there muft be, to propagate the COP 
gelativc motion ( if 1 may To call it  ), 
of the wind, through the firfi 
go the inclydcd -- - Air ~. or Liquor, and 

througb 

a 
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tbgorrgli that new mi.n’imr to the 
glali containing immcdiatcl y the wa+. 
ter, and through that to ttic inner- 
ma& parts of the fcal’d watcr. 
Aiid it might be furrbcr objcCtcd, if 
i t  wcrc worth whiic, that Mr. H o d s  
does m t  fo much as offer at a rcalon, 
why fpirit of Wino, Aqua fortis, or 
even Brine, if ir he of thc ftrongcit: 
iort,arc iiot either by this mixrurc, or 
( h e  in E i ~ g l ~ d )  by the Wind in tlic 
opcn Air turn’cl iiiro ICC, as welt 
as rnariy other Liquors arc. 

2 I. ‘rhc rcafon why Cold is wont 
to be moic r m i f s  in raiiiy or cloudy 
weather, shcn in that which is morc 
clcal, is iiot bctrer given by Mr. Hubs; 
then by bmcathtrs char havc written 
bcforc him : for not to n1ciition, char 
lr IUVC fccn grcat froits, atid lafiing 
enougb in cloudy, and fomctimes 
very dark weather ; that which hc 
talks of tlie winds being nlore firong 
inclear wcathcr, then in cloudy, is 
of110 great irnportancc, fince com- 
men Expericncc flicws, that in clear 
weather thc Air may be vcrycold, 
and the frofi vcry grc% wlmcno 
wind is felt to rake, as !IC would 

H h h  z have 
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!-rave it, thc Iupcrficies of tlic Earth. 
 or docs cxpcriencc bcar witncis to 
what Iic not warily cnough pronoun- 
ces, that the ie[s h e  w i d  u, the 1~pS  is 
tb(, CW. 'l'hcre are bur two Ph&tm- 
mem more, which iii this SeCltiotl 
Mr. Hobs prctcnds to explicate ; Tlic 
OJIO i,, that in decy Wclls the watcr 
docs iioc lrccz fo niuch, as it docs 
upon thc iuycrficies of the Earth. 
But the rcaton of this we elfewhcrc 
take occafion to confider,& therefore 
in thrs place we iiccd only note, that 
Mr. IloCs has not rightly afiigiicd it by 
alcribing it to the winds eiitriiig more 
or lcfs into t i c  Earth, by rcalon of 
the laxity of its parts ; fitice betides 
that it is very iniprobable, that the 
wiiid hould i-tot,as hc fays it docmot, 
lole much of its force by cntrirlg into 
tho Earth at its pores, and ocher lef- 
k r  cavities (for that fecms to bc his 
Itr.lcaniiig by the laxity of: the Earths 
parts ) to io great a depth as water 
lies in icvcral Wells hbje& to frcez- 
itig : befidos this, I fay, Expericnccl 
6r.achc.s us, that Wells may bcirszen, 
t11ougI1 their Orificcs be well covere 
cd, ind the wind be thereby kcpf 

,m ~ { J C  

~ f c r ~ l s .  

Fxniirrrr of 
Ani r p r z  - 

from 



ftom approaching the included bra- 
cer by divers yards j arid vcry many 
Wells, that arc iubjdt  to irccz, 
when Northerly and Ealtwardly 
winds reign, will likewire be frozcn 
in very cold Winters, whctlicr any 
wirid blows, or not. 

22. ‘The other and laIt P \ J R ~ o ~ P -  
non, Mr.Mols attempts to cxplicatc,is, 
That ice is lighter clicn watc‘r ; thc 
cauk whercof, fays hc, is rnanitidt 
from what I Iiavc alrc.:iJy il1ctvi); 
nanleiy, That air i s  rccciv’d in, and 
mingled with thc partiolcs E ~ C  
watcr wbileik it is in corlgealiiig, 13ut 
that this is iiot the true tcafon, may 
be argued from hcricr, thnc i t  :I cons 
veriierrtly flupld glafs-vciii4 bc f i l l ’d  
top full with water, arid cxpos’d ci- 
ther unieal’d or M ’ d  to congelation, 
the ice will have iiorc d bubbles, 
which, at leaff in the fcalsd vetGI, 
cannot by Mr. Hobs, who will not 
affirm glafs to bc pcrvious t o  the Air, 
be prctcndcd. to proccci\ froin 
bubbles, that got from without into ,,,. ,!,,. 
the water, whileit it was in congral. IX. 7lrii. 

ing. Arid we havc iotnctirtics h a J  o f  r h ~ s  /to1 y occafion to rnaoifeft by particular C(,(,/ 

1-1 h 11 3 Expc- 
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gxperiments purpolcly madc, how 
little of &ir there is evcti in thole 
bubbles that arc gcncratcd in ice, 
xnadc in  vefilkls, whcrc tbc Air was 
not kept froin k ing  coatiguous to 
the watcr. 

23. And thus havc we gbnc 
tlirougli Mr. Hobs's Thcory of Cold, 
Iri his Propodirrg of which, wc wiih'd 
he had in Thvcrs places becn snore 
clear 5 and iri our curfory Examina- 
tiw of which, wc havc ken that moll 
of the particulars are cithcr precariw4 
or erroneous, arid wcrc they neither, 
yet the whole Thcory would, I fear, 
povc vcry infafficieizt. Since ati at- 
tetitivc licadcr camot but have mark- 
cd,that thislrartiedAuthor has pafi by 
far thc greatefi part evch of the morc 
obvious Phknorncna of Cold, without 
attcmpting to Explicate then, or fo 
much as Cbcwing in s gcrierai way, 
thathc hadconfider'd 111cm,& thought 
them explicable by his Hypothe@ : By 
which he that will fairly cxplain all 
thePbknomena rccired in the Notcs; we 
havc bccn drawing togcthcr, arid 
which ycr contain but a Beginning of 
$1~2 JIiJfory o f ~ a l d ,  hal l  give me a vc- 
$7 gaol! opinion of his Sagacity. A 



Hough the hait, I amobliged to T comply with, kccp me from 
anncxiiig the Hittorical Papcrs, 
whcrewith I had thoughts to Con5 
cludc this Book, coaccniing Cold ; 
yet h c c  the Naturc of the pall Exa- 
men gave mc but lirtlc Opportunity to 
teach thc Keadcr ariy tliiiig inore con- 
fiderablc, tlicrx that Mr. Hubr's Do- 
&riric is E ~ K O ~ C O U S  5 l am very in- 
cliriablc KO make him here fome fuch 
littIe, amerds, as the Tiiz-re will per- 
mit, for that Paucity ot Expcri- 
rncnts, Aad therefore fincc in the 
lait Se6tiori of thc foregoing Hifiory,Png.673. 
upon occaGon of an Experiment very 
Jmpcrfc&ly, and not ii~telligibly de- 
livcr'd by Rcrigardrrr, I intimate my 
having clfcwlicrc Plaiilly fct $ 0 ~ 1 1 ,  
eithcr the famc lie mcant, or otic of 
that Nature j and that with confide- 
rablc W~anorncnrr unmcntion'd by 
him : I chuferather to borrow fame 
Account of it  from onothcr Treariie, 

H h h  4 to 
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and powder thG 
care to avoid the 





'$t&Vial, or any a k c r  conveniciit 
vcifel, let them infufe over hot Em- 
bers, orin lome confiderably warm' 
place for.twoor three hours morcar 
ieis, till the liquor have acquir'd a 
very iweet talk, 

All thiogs being thus prcpar'd, 
take a IICW, or at leait a clcan Pen, 
and write with it fomc iuch thing, as 
you either defire or tiecd not fear to 
have read, between ( if you ylcafc ) org 

which is lafcr, 

tcd or filtred, will 

* Ouer tlie Lines, 
which contain 
your Lecret, and 
whicli are to be 
trac'd with the 
folutioti of M~UL 
urn; for this Li- 
quor, if it be ei- 
ther well dccan- 
be fo clear, that 

what is written with it by a iicw Pen, 
will not be Cccn u p  thc'Papcr when 
it  is dry. 

Laitly, when you would h o w  &e 
Experiment, dip a h a l l  pica of 
Sponge, or a Litinen-rag (or fora 
geed, a little paper wreath'd ) it1 the 

water, 



hat was made with Lime 
and Awipigmcwt.um, and with this li- 
quor, which, rhough it ~fmcll ill, 
will look limpid arid clear, wiping 
over the Paper, it will prcfently at 
once, both wipc out or obliterate 
what was written with thc black Ink, 
and make all thatwas written with 
the invifible Ink, thou& perhaps it4 
the felf-fame Lines, appear black, io 
a$ to be very eaiily and plainly le- 
giblc. 

This is the way, to which inany 
years ago my TkiaIs Icd me, of ma- 
‘king this odd Eupcrimctit. For the 
performing whercof, if any can pro- 
pofe a moreEafie and Bcttrr way 

I (for I find by an Inquifitivc * Tra- 
veller, that there arc ways Thnt Icnriifd Gcntlwran Mr. N. 

Oldcnhurg, Sccrcrary T O  the Royal 
then one ) I h a l l  Society. 
willingly learn it. 
I n  the meail rime the Reader may 
perccivc, that I did not cauflcily in- 
timate, That the learned Sevigama’M, 
though he would linanifei.lt a great 
tliing in Fhilofopkty by this Expcri- 
mcnt, did ycr cithcr not Undcrftatrd 
bimfclf that parrot it, hc prcrcnds to 

l ’caoi l~ 
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,Teach,or has omitted otic of chernqiu 
Ingredients of the water ~ f 0 r p i r n ~ 1 p  
he fpeaks of. For I did not find3 
that even by a long fnfufion, iior by 
fome Dccotlion of the Orpirncnc 
alone ( without the Quick-limc 1 
there would be produc'd a Liquor, 
either obvioufly rotid, or that would 
perform fo much as aLek rnaccer,thqi 
what that, which he mciitions, 
fliould. Arid whcreas he fecms tQ 
commend this way ( though bvt be9 
tween Lilies writeea with common 
Itik) for thc wrieiiig of thitigs one 
*odd not have to be dilcovorcd, asid 
though I have yet met with no body,, 
that having fecn tlic Expcrimcnt, is 
riot OF his mind ; yet I rctnember, 
that, whcn many years ago,I was ma- 
king Trials concerning the fcvcral 
ways of making invifiblc Inks, my 
Conjc&ures led me to ditcovcr, that 
X could very readily bring, what was 
written with a folution of Mi"icim, 
PO be Lcgiblc, by the help of the fires 
as well as I could alto dcte& by tlic 
fame way Icvcral invifible Inks, 
which are bclicv'd to require appro- 
priated Liquors to make thcm Con6 

fcls 
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fit's tbcir Pccrcts. ' But I mufi rcferve 
the Rcflcliions, atid 0 t h  particu- 
lars that relate xo this Experiment, 
for the Treatilc to which it  bclong'd. 
Only I tviii now add, That befidcs 
die above-fpccified motives to corn# 
municatc what I have at prcfent 
witren of it, I was thc 'rather induc'd 
ro do fo, bccaule I had mentioi&, but 
not tau'@ this Experiment, in the 
Bijory of whitenels and Blac~+gg ; and 
becaulc alIo BerigmdtzS is slot thc only 
Author of Notc I have mer with, that 
haviiig made particular mention of 
the Expcriment, has given the Curi- 
owbut a Lame and unfitisfattory 
Account of it, 



that ' ~ ~ r ~ ~ e  con- Pliilofophical Writings 
t e r n  nity bclang Divi- already publifli'd by 

this Author. not to th is  
Catalogite, 

Ew Experhmts Phyfico-m!cba- N nical, touching the Air, 1660. 
pubZipd a bout M idium me r. 

Certain Pbyfiotogical Elays,  Writteta OB 
feueral occapoas, I 66 I ,  in March. 

%he scepical Chymijl, I 661 . in  Aur 

A dt@ace of the Doarinr touclhg the 
Spring and Weight of the Air, aiai$ 
the ObjeBiois of' Francifcus Lihus, 
I 66 2. in the Spring. 

The #?gulnfi of EXpert'mmtalPhdo- 
pphy, 1663. in June. 

Experiments and CoKIJiderations touch- 
i ~ g  Colours, I 664. i v  May. 

gun. 





AN 
A D V E R T I S E M E N T  

TO THE 

R E A D E R S  
OF 

The following Experic 
ments, bythe Author 

of the foregoing 
Hifiory. 

T the fume 
tihe, that 
the Royal 

S O C ~ C ~  yepired 
A This is pointed at in the third 

Page of the following Account, 
whcrc menrion is made of an Ho- 
norable Perfon, &c. 

aa  of 



of me an d c c o u n t  of' what z had 
olfervecl or tried, conceraigg Cold, 
thy recommended the making of 
Trials, abottt that Jubjdl, to the 
Learned Dr. C .  M c n ~ t ,  who b,+ 
sing d@at died what LIP intem'ed, mach 
edrlier then I could briYzg in my far more 
YolGmino4S P>apers, be 1oag ago pfent- 
en' H L  to that ~ ~ h 4 / h - Z O f 4 S  Company : 
and (ime That, bas thought fit i o  let 
them ifidear my Treat@, t!y their b~ing 
Annexed to i t ,  anclconapofing a part of 
It andthat Sucb apart, as rnicsh rnigbt 
be/aidoJ it, zjafier I have itaforrn'dth 
Reader orits Laving obtaimcd the Thpnks e 

$a Society, that ~ too mtccC3 accupomed 
t o  receive and produce ExceUcnt things? 
t o  l e  fijhefled of valuin Tr;fdes,, I 

tkofc Tapers any ottier Elogium. And 
it f a l h g  out {orrunate4 eGougb, That 
the ~ o 8 o r  and 1! (being at fome r n i l c ~  
d$ance> did not tommunicat 
figns to  one another ; 
of what he bad been doi~& , 
itpublick) readat Grcfharii 
when f ar the great$ parr of 

couldthi~k it naea'fd an c f  proper togive 

as r knew 





of the fo l lbwhg Sheets, ( AJ t h y  were 
fime hours @ate brought 
Prels; the Additrons 
make it appear necflary t0l;ryfbmerhing 
further t o  t h e + W d e r ,  I mu& iaform 
him thin,  that about the middle of 
this Winrer, and tabout the end of&- 
cembet 1664. 1 yreiented to theRoy- 
ai Society feveral Books, containaQg 
each oftbem Eighteen or qitaeteen of 
the Twenty One ?ides , whereof' my 
Hitory conJifts; that the Virtuofi 
migbt have tl& Qpyortunitg oftbe,Cbld 
( which tben began to  be fo prong I 1s 

p,,bl$er~s to keep tba Prep from .dil)atchilag the 
 advert^- r$ $ the Book t o  examine my Expa& 
ment to rnents and dddto them; and 
der. tbefe being delivercd to  the DoBar 

the likrliejj PerpH tq make z@' of it, 
together witb an Order to the S t a t i k r ,  
t o  Lrt him h a w  theremaimhg $beets of: 
tbe Book, 6.1 .faJ CM they fhould from time 
to time be Printed j he bad the Curio- 
J;t9 as to Enlarge fame of tbe thin$$ 
he had alreatly tried and bropght t p  
himself;  ( as i~ intimated i~ thc 
Sixth Pc"$e ) Co t o  mi4c Trial of fotlle 

parti- 

See the 
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the f twedes  are Gery d$fer;.S , the 
Repder wil l  be excited to make further 
Trials himlelS, and will Le thereby 
enabled to judie,  which Trials have 
been die mop canfhly made, andthe 
mofl ,watih delivered. d f i d ,  though 
i thirk it ht4t P NeceJary f'rofifiiorr 
for me to fay 08 this occafion , '7 bat 
l a m  p e t y  Confident of Lming 
yeTf4rpd my Dlrty , as to the. H$o- 
.rkal y m t  ; yet this geed 'not binder, 
but that mop of the difering fucceJeJ, 
we are jjeaking o/, may prove but 
Inffrtnces of the +Truth of whar I long 
fiwev':m'pxwifird the Read& ( ia my 
Prilacc,) ThaC there are a m p q  the 
Exyerime f i ts  of cold, divers that 
are ,liable to Contt'pgencics : SO that, 
as Z would no& have the 'Pafirvs of 
I h &  ' t eamed  Map cornyreherrded itr 
what ~ I .  / a i d ,  pf the yejunt[sm of the 
~ r i / c r s  I had vie1 with who treat of' 
cold in a Prefhe wri t ten,  whm 1 
wdS not / h e  the foh'owiq Papers zporrld 
bemade p u b h k  j I PO 1 bope6the Recep 

' tibn these PapeyS of thid ' fngenious 
Person wiU be [id, as may inv i t e  

b h 3  
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bim to hapea the PuCIicatiorr of thof;: 
fruits of his Learaing and ljzduffry on The 
anotbrr Sabje8 , 
Virtuofi do not more &xyeR, thenry. 
De&?, to  bnve communicated t o  
them. 

which divers g’ the ofi>ortc.. 



An Account of Freezing 133~dc in 
13eccmber and January, 

1662, 

Incc thc buiincfs of Freezing is obA s I I O X ~ ~ ~ U S  to many various cor~tin- 
gcncies, I nmlt ncxcfiirily prc~nilc 
r hcf e fol1 ow i 11 g c i TL LI in it a 11 c c ~ ,  t I at  
th& cxpcrimcnts wcrc inadc in w r y  
hard WcathtrJ yct with Come alter- 
nate rclaxations, tlic frolt continuing 
abovc iix wccks, And tlic place 1 
cholc was in ikor~c. W~IIC~C)WS, expo- 
fed to the North, and North-caafi 
winds, and lomc upoii thc ground, 
$he vcKels were Glal's-cancs of fevc- 
tal bores, carthcn and pewter, fmall 
pans arid porrirtgcrs. 113ooiis of pcw- 
ter, andfilvcr, glaifcs of various fi.. 
gum,  as Vials, Cylindrical, round, 
and fquarc, tlarc]ucs, rccipicnts, bolcs- 
heads and fbme Conical oncs. Moft: 
whereofby the divcrfxry of their fi- 
gurc, thcir openads or clofcncls pro- 

Aa dum 
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ducc virious e&& in freezing, as thc 
forlowing obfervatjons will hew. 
The qumriity alfo of the liquor cxpw 
fed is to he confidered, for what will 
fiew a fmall thin plate of‘ ice in  a 
h a l l  p a r d  of fane liquors, will 
h e w  none in a grearcr, 

The method 1 ha l l  follow in dcli- 
veriiig my obfcrvatioiis ha l l  be, firfi 
to rua ovcr the various liquors or bo- 
dies, wlictber fluid or confifleric, 
iimylc or compouiid, v c .  uicd i11 
this work, Secondly, what figurcs 
obfcrvable in thoiif ices. Thirdly, 
fomc cffceCs arifirig thcncc. Fourth- 
ly ,  ioine propertics and qualities. 
Fifthly, fomc lets or helps both to 
freezing and thawing, Sixthly, Come 
ulks of ice, 

In puriuance of which particulars, 
I had rccourtc to thok ingcnious 
Qbgries of Mo, I~P,/~JIZIP, rcgii.trcd in 
YOUr Cimelin, and then to ~ U T t / J d h #  

his late Book Be Wiue, arid to my 
ow11 colIcCtcd ilotcs from various 
Authors, sdding whatfocvcr trials I 
thought meet. And in aU rhek 1, 
haw barely k r  down mattcr of fa& 
rieithcr nlcritioiiing thc Authors nor 

thcif 
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rhcir crrors, which would have bccu 
both riauleous arid ccdious, nor IliaJP 
I endeavour co reiidcr a rcdori ok the: 
Garious pzrv6peva ( whidi Cannot be 
doire wrclrouc a volume) but &alls 
lcavc that proviiicc to ail Honourable 
ycrlori of' chis Socicty, who Iinth had 
~iiucli expcricncc a i d  rci-ldiions 013 
this fubjcbk. AI1d JlOW tO Illy task, 
As to iii  / firlh Iicad ot things &xi, I 
niaH begin w i t ~ i  coinmoil water, 
wliich I cxpokd in it triple itrztc, iu. 
like qumit ics ,  and iii op~m pans, 
vis, firfi cold, Ikcoridly, boiiiiig hot, 
thirdly, an q u a l  mixture of both the 
forincr. The cEc& was this, thc 
cold was frozcii in OIIO hour, rhc boil- 
iiig hot in cwo hours, and tlic niixt ia 
hour 1 and t ; but with  this differ- 
ciicc, that thecold did frccz f ir f i  at 
tlie top, arid iidcs, aid  had 'a large 
thick crufi before thcrc was any fliew 
Ofice in thc boiling hot j but the mixt 
and boiling hoc began to frccz fir(\ ar 
ctic bottom of the veircls, and when 
the toy was cold thcn it frreezed there 
alfo, Jeavitig betwixt thc bottom 
and top of thc veifcl a cavity for the 
ivater, which in time was wholiy 

Aa 2 coI1vertL: d 



( 4 )  
coflvertad to ice. The came fuccccdr 
ed mofi nsariifefily in thefe waecrs 
powred on a iniooth table, where 
the cold watcr was prcfently frozcii 
before the boiling; hot water could 
become cold at the bottom. 

Water exhaufied of air in 
Mr. Boyh engine was frozen almofk 
as loon as a like quantity expos'd in an 
open pan. The ice whcrcof appcar- 
cd white, and to confifi purely of 
bubbles. The glafs ufed was atout 
ounce round vial, and a fmall Tubc 
one foot long half filled with waccr. 

Fair water wherein Arfkic$ had 
been iofukd eight moiieths, congeal- 
ed much fooncr thcii a like quantity 
of water, into very white ice. 

Solutions ofall the forts ok ~Ariols 
frcezcd footlcr in pans and 'Pubes, 
then water or any other folution of 
the other falts by much, though that 
of Alume came very little kort of it. 
The ice kept both colour and tafie up- 
ontheleait touch of the tongue, in 
all of them. 

A folution of Alume did frccz into 
an ice whiter then milk, and fiuck fo 
'clofeto the iides of the pan, thatit 

could 
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could hardly be feparated from it: 
chis was thc firmelt ice offered to me 
in  all my trials, next to which in both 
thefe quaiitics were the yitriols, efpc- 
cially ciie R O ~ R Y L ,  

S a d e v e r  quickly freczeth, Frit 
fooncr then it, arid Kelp then them 
both, all of rhcni into lumps very 
white, and cotdequently Rot Diapha- 

Sal Armoniac ficwcd lome variety 
in point of timc, for in the fame pan, 
quantity, and place with the other 
ialted waters 'twould for the mofi 
part freez long after the former, 
though oiicc it did frecz before tlicm, 

Coinmoil falt two drachms diffol- 
ved in four ounces of common water 
( for that proportion Iobfervcd in all 
my folutious ) did in 30. hours fpace 
in the hardeit LeaCon turn to pretty 
hard and whitc ice, whereas the for- 
mer folutions became lo in two or 
thrcc hours a t  the cnofi, 

A beer-glafs was filled with Itink- 
ing Sca-water fin11 of falt, which 
within 26. hours acquired at the top 
a pIate of icc of the chickneis of an i 
3 Crown piecc, with few bubbles in 

' A a 3  1 it, 

IlOUS. 
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it. This t aRA Calt and itinking as 
bdorc, but k i n g  difiolved at the fire, 
or thaw'd of its Cclf, the itinking 
taAc was goitc, but rho LaItijIj con- 
ti~lued. 'i'iie rcfidue in the glats 
within four (fays (ttic fcaton contitiug 
in%) and platcs taken off ( once in 
24+ [lours 3 was frozcii throughout, 
but that at rjie bottom of the glals 
Cccm'd to h v c  a rriucli bristtcr raite 
tlicn char at the top, iicithcr was it f0 
firm and ftiablcas that. I triccl atioi 
thcr beer glah wich the fame warerj 
which frozc molt. part d it, hut  th6 
feaioii continued iiot lo conltanrly 
r'barplolowg togctlicr, as in thc fori 
mer cxperitnc.rlt, and rhcrelorc I 
could coiicludc norhiag . thcrcirom. 
But in finall broad earthen-pans fct in 
ice in 3 6 .  laours tlic fame watcr bc- 
carbe ice throughout, atid$ with the 
addition of a parcel of: ice or fiiow 
much iooncr. 

Some water was jmprcgoatcd with 
as much bay-hilt, iomc with as much 
SakPctre, fomc with os much sal 
durnohiac as  thc warer was capable 
to receive, and neither of theie did 
Foageal ' with the highefi dcgrce 

of 





m 
though the pan w a s h  in falt and 
inow, could not all that time be 
brought to congelation : an oddcx- 
perimcnr. Phlegm of Vitriol did frecz 
Looner then the lolutions before men- 
rioiied. 

Oyl of Vitriol begins congelation 
(or coagulation rather j mar as 
foon as fair water. A pretty largc 
Tube was fill’d f full wtth this oyl, 
andabout rhcrcof was frozen, the 
re& remaining at the bottom uncon- 
gealed. This Tube was broken in the 
prefcncc, and by the command of 
this Honourable focicty, the coagu- 
lated part whereot was taitcd by ma- 
ny thcn prefctir, and concluded by 
all thole, that it was a firong Vitrio- 
larc tafie, This coagulated part was 
of a paler colour thcn the other, and 
boththefe mixed and powrcd into a 
vial-glafs heated it fo hot, that none 
‘there could hold it. This coagula- 
ted part kept to in the ai!: a week after 
a11 my other liquors had been thaw’d, 
and would in probability .have conti- 
buc.d,-fo much 1ongc.t. had not the glafs 
bcen broken. X cxpofed another lei- 
%ctTube with the laqe oyl, which 

became 
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became frozen throughout, and $e: 
quired very much relaxation in thc 
air to return to its former fluidity, 

I had let a mark on there Tubes ( as 
on all the reit, to obferve their leveral 
rilings ) and the oyl of FPitriof, whet1 
coagulated, funk more then halfan 
inch below it, and being diflolved at 
the fire returned to its firfi itation, as 
you alfo taw, And this parvSpsvov is 

eculiar to this oyl alone, all other 
Kquors rifing higher thcn the mark. 

1 expofed at the lame time a flask 
of Cmall Beer, and another of itrong 
Ale, the former whereof was frozen 
throughout in 38. hours, but three 
pints of the Ale continued unfrozeri 
after fix days contiiwaiice of ver 

pored to tbawin , I broke die flask, 

excellent mornings draught at four iq 
the morning. This Alc in colcur, 
firength, and quickneis Ccc med to mc 
and theother three taficrs that late 
up with me, much better then when 
%was firit put into the flask, and by 

cornpa: 

hard weather. And the air then di i 
and with the un P rozcn liquor made an 





iri five days, whcn my own Ale did in 
a like glals, both !Xing k t  QUt toge- 
ther. Now tlie talk and oolour ap- 
peared thc fame, or at lealt had no 
ieiikblc diKcrcncc, wlicn they had 
bccn thawed of tbcmiclvcs, and 
whcii firlt cxpofcd. Hull Alc hath a 
brackifli tafic. 

Claret very itrong cxpoiiid in a 
fpooti in 3 5 ,  hours hard freezing bc- 
came an ice all of ir, i t  was loft, kcpt 
its former colour and t;lfZe, ioon dif- 

knew not.whencc it was, its nature; 
quality aiid%rind. 

Canary ar rhc iainc time in a ipoon 
cxpofid in 38. hours acquired on its 
fiirfacc an cxcccdirig thin plate of icc 
as thiii as the fiiidt papdr,l arid p m  
cccded uo farther iu fopr days fob 
lowing. 

Nci thcr Cklrctdor&.&sry wmid 
ficw the leait fig" of. crsngclatim in 
'9;ube~, . Much lek in Botth: 

Two &ncd of tlictjCif: +it 
Wine elxpdeda in tila-ddrcl-rcacpqo did 
a11 cvapmitcj iii Jkfs 'then. p 2. iioun, 
6ur the famc quantity of Zkan&s iifr 
@ar a fpwnfblsf infi$idj&~.uictmut 

any 

COVCrilJg tO titC tOlJgUe Oh OllC Who 
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any tafie of the fpirit, which caft in: 
to the fire flamed not at all. I could 
ditccrn no bubbles in this phlcgma- 
tick ike, but having interpoled i t  be- 
twixt mine eye and a candle, it mag 

nit'cltcd many bubbles by its hadows. 
guare, whether this may not turn to 
profit in colder Countries in re6tifyP 
ing fpirits of Wine. 

We now come to confiitent bo- 
dies, and ha l l  begin with animals and 
their parts. 

Two eyes, the one of an Ox, the 
other ofa Sheep in otic night were 
both totally frozen, the three huj 
mors very hard, not icparable one 
from another, neither of them Diar 
phanous, as naturally they are, and 
the Chryfiallinc was as white as that 
of a whitings boil'd. The Tunicles, 
Fat and MuIcles were alio frozen, 
as appeared by their fkifnefs, and by 
puttingthcm into cold water. The 
ice of rhc waterifn and glaffy humors 
Picmed to bernadc of flakes. 

A pint af Sheeps blood did frcez 
at:the top, and all the fides of thc 
dilh wherein 'cwas put, and was nos 
thing elre but thefirurn of the blood. 

This 
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This ice being icperated from the 
blood, and thaw'd at the fire, a i d  
then again expofed congealed into a 
ieerning membranous fubitancc, and 
was taken for iuch by Pome that faw 
it, and io continued in a warm feafon, 
and appeared in all refpc&s a mem- 
brane. This alfo was fecn and regi- 
fired in the Journal. The blood re- 
maining gave me no figtis tbar frolt 
had taken it, 

I ditTeAed a Dog and a Car, ha- 
ving lain dead in the open air, and 
found their entrails, nay the very 
heart itiff, and fomc little ice in the 
Ventricles of their hcarts, and their 
Vena Cava. 
Milk foon frcezeth into moit white 

flakes of ice, retainin the proper 

and manifefi not many bubbles. 
Several Ea; s were cxpofed, and 

both yolk an! white in one night 
were hard frozen. They require a 
longer time to freez then Apples do. 
Thebeitway to thaw them both is 
to lay them on Nemcal)Zc-coal, or in a 
deep Cellar. Whether Eggs once 
frozen will produce Chicken or no, 

I 

tafite of Milk: thcfe a akes arc fofr 
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 cannot fay, but liavc been told by 
good houLWivcs thcy will. Some 
afirm that Eggs aiid Apples put iiito 
watcr, the ice will be tliawcd wittiin 
them, aiid the ice apycar 011 the 1ziell 
and skin. 'Tis true, if you holdci- 
ther of thcm JJcar the iurfacc of the 
water, they will 1bon gathcr n very 
thick crult; upon their outfides, but 
if you then break thc 0110 or cut the 
other, you h a l l  Cce them full of ice, 
and the Eggs then poclicd will tafie 
very tough. So that this Ice fccms 
to be gathered from without, and riot 
to come from within. And bcfidcs if 
it  did lo, they mulk ticcds lok their 
weight, thc contrary whereof will 
anon appear. Bur for the more 
furety 1 proceeded to this farther ex- 
pcriment. 1 imincrtcd in m y  Ci? 
iicrn an Egg and an Applc two foot 
deep itito water, arid clicrc fufpond- 
cd them with firings tied about them. 
to keep them from iinking for the 
fpacc of 34. hours, arid thca took 
them out and opetied them, I could 
never oblervc in that time, though I 
often lpoked at them,aiiy ice on their 
outfidcs, and tlic 'oiie bcing broken, 

and 
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and the other cut, were found both 
of them full withiii of ice. 

The next ordcr fliall be Ve#& 
tables, and of them a fbw inftances, 
cipccially of thofe which are of a 
'bici~ig or fowre rafitc. Now for #c 
firfi  1 crnpioyed the rwts of /iode- 
raddifh arid Orlions ( for othq c- 
diblr roots arid p h t s  every o i l ~  
knows will lreez) which Ihc*wcd the 
froik ilad takcii them by their take, 
arid icc was found bctwixt each of rltg 
skins of the Oriioiis rcraining the tfiftc 
of the root ; yet I have obkrvcd Bcer 
wlicreio Horle-raddifli and garden, 
Scurvigrafs have bcen inlulcd, will 
not frctz {O ioori as otlicr fironget 
Beer without them. 

Oranqes and Limons fxozcn havea 
tough aid hard rind, their icy juices 
loic + much of thcir genuine t a k  5 
they were both frozen hard in 26. 
hours or a little more, having a thick 
riiidc. They as other fruits, when 
tliawcd, ibon become rotell, * and 
tlicrt.fore the Fruicercrs keeps alxm 
under ground in low Cellgrs, stid 
cover tlmn with h a w ,  as t lyy do 
ahcir Appics. 

\W 1 ii ch 
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Which did expofed in o m  night 

freez throughout. If you cut OIIC of 
them through the middle, 'twill have 
on both the plains a moit pure thin 
ice hardly diiiernablc by the eye, 
but eafily by the touch, ot. by h a ,  
ping it offwith a knife. The cores of 
thele Apples ioon turn brown, and 
begin their corru tion there. 

fifiency of butter mcltcd and cool'd 
again; but in Caves and Cellars I 
could never fie it more then candy. 

Strong White-winel Vinegrc did 
all foon treez in a Tube, and without 
any apparent bubbles. 

And to conclude without mentir 
oniiig Nuts, Bread, Butter, Cheek, 
Soap, and many other things which 
cameundcr my trial, 'tis moa ceri 
tain, that whatfoevcr hath any wate- 
r i b  humidity in it, is capable of con- 
gelation : what are not you have in 
the next Paragra h. 

freez, I hall  briefly recount fome 
chin s whereon the cold hath no iuch 

We mentioned before f'rit of 
Wine, 

Oyl expofed 1 id acquire the con- 

Having now B one with what will 

eEe B . 
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Wine, add to i t  fuch firong waters * 

as.are ma&. of it, wiz. Aim marice, 
C~lc jGs ,  t k ~ .  and Canary Wines in. 
larger -vciIkis, Secandly, ~ l i c  itrong 
Lees of Soapboylers, arid orhers 
made of other falts, to which refer 
the-fpirits, extra6ied from Jalt ; 'yi- 
wid; Salt Pctrc, cApufortz3, and 
fpirit of Su!phur, which lalt *prccipi- 
tai,ed to the bottom of rhea Tube, R 
final1 quantity of powder very like in 
&lout. to S d p h w  Vivum; which be- I 
ing feparatcd from the ipirit (for 
nothing of that evaporated ) cracked 
betwccti my tccth, and taited like 
Brinihone, and being put iut5 water, 
made it as white as Lac Sulyhuyis 
doth, but 'twould not flame; perhaps 
becaufe rowmuch of its 'itrong itcid 
ipirit was mixed with it. Spiritof 
Soot afforded alfo a prccipitcttion of: 

at the bottom of the Tube of a ycll 
loivik colour, but much bitteter 
then the fpirit &sfelf, and inhnAb1e- 
alfo, I 

k id tivould not fieez alorrc, 
yet? tnixourc 'of -'abdut IZ;, 

Bb parts 

'&e ipiric not congedlin 

" But hegc 'cisto b;r Obfervod thatithe. 
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arts of water, or IelS of ice, or 
%ow, did frqez throughout ; exccpt 
the fpirits, of Salt, of Nitre, and 
Aqara fortis, which would not freez 
with thofe quantities of water, ice, 
and how. I intended to have tried 
thetfi with a greater quantity of the 
faid ingredients, but the weather 
failed me. 

Whether the ialt water freez in 
the Sea, I cannot gxpcriqcntally de- 
termine, but f ia l l  add what was told 
me by one that faid hc had Jifolvcd 
ice i s  the Northem Scas, and foutid 
i t  very fa1 t. 

The ntxc propoied was the figure 
of liquors frozen; wherein I fig11 
obfervc in  gcneral, that niofi of the 
liquors dificred one from anothcr in 
their figures, and being permitted to 
freez, and thaw often, they frill res 
turtled to the fame figure, mQfi 
whereof wcre branched, Alume 
appcsred iu lumps, Salt Petrc, Tar@ 
tar,miUr, Ale, Wine, a i d  sal AT@ 
moniac in plates, and other liquors 
mentio~icd. so freez into a very [oft 
ice, fecming to bc made up of finall 
grCbuli adhering cach to 9 t h ~ ;  Fair 

water 
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water kelp and the frits refembled alp 
oaken leaf, the lcafic parts being tas 
kcnaway, and the fibres on1 y re- 
maiaitig, thcifittvf/irh being fill d up 
with Lmoothcr ice. Thc middle rib 
( if '  I may io fay)  as in plants was 
much bigger then the lateral OIICS, d l  
which teemed but diffcrcnt f)iuk:, 
whofc points extcidcd towards. the 
outfidc of the vcifcl containing the 
water, aid madc acute angles with 
the middle rib towards the lcflcr end 
of the faid leaf. 

Conccrning the figures of frozen 
Urine I ha l l  fay nothing, the accu- 
rate dcfcription of curious Mr. ~ o o k  
having fo fuIIy and truly performed 
that part of my task, 

N o w  as t o  the famous experimenr 
of Qpmrm, and affirmed by many 
other Chymik, I made ex eriments 

maty, Rue, Scurvigrafi, Mints, and ' 
Plantanc, wherewith 1 thus proceed. 
ed, 1 mixed with I 8 pint of their 
dilt:illed waters or of an ounce of 
their own falts, the Rofemary and 
'~j,& 'wire cglcincd, and. their falts 
kgra&k!dwith rheir own waters, and 

Bb 2 then 

in  theic following Vcgctab f cs, R o b  
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tlien were added to their kits their 
Own dikill’d waters ia the above 
mentioned proportiohs. The glaifes 
wherein the Rue and Plaiitaiic were 
put,bcing feal’d with Hcrmes fcal, and 
the other glaffcs left open. The ef- 
fc& was, that licither of thcm hew- . 
cd the lea& refcmblancc of thc plants, 
from which they wcre extratled, nci- 
tlici figure nor flicw of roots, italks, 
branches iior lcavcs, ( but only a 
lump or heap of fmal’l globdi)  much 
l d s  of flour or ked, Bcfidcs the 
kelp frozcn hath many fibres, which 
is made the moit of it ofAgct Marina, 
whofe leaf is Iong and f‘mooth with- 
out fibres in it. This o~ie thing I 
cannot pretermit, that the iciited wag 
ters feemed upon their thawing to 
have acquired, and advanced much 
in their Cents, and efpecially thc 
Rofemary, whofc l‘alt hath no fmell, 
and its water but little ; yet thawed, 
they fmclt as ffrong almofi as frcfh 
leaves rubb’d and fmclt too, 

A large recipient was fill’d with 
water, which being frozen through- 
out, arid the upper cruit ofthc ice 
brokenJ therc appeared ia the middle 

of 



of it a'multitude of thin lami#& of ice,' 
fome more fome leis widc, from 
which proceeded (tiria, or teeth 
pointing inwards, and Ccr art pretty 
equal ditiaiices, To that the lanaince 
and pirid reicmbled very much ib 
many coinbs placed in no order,lomc 
lying direfily, othcrs obliquely, 
hone tranfverfly, having intervals 
betwixt cadi ofthem ; betwixt fome 
ofthcm I could put my firigor with- 
out breaking the points of the pirla! : 
thek combs were placed round about 
a cavity in the middle of the receiver, 
fufificicnt to receive cwo of my fin- 
gers. 
* . In a flask filled competently with 
water, when 'cwas frozeii thcre ap- 
peared throughout the ice infinite fil- 
wcr-coloured bubbles, very Iikc unto 
tailed hail-Aiot of+ ieveral iizes, the 
largefi about + of an inch long, whcre ' 
thick&, of the bignefs of a great 
pins-head, others much leis in all di- 
menfions. Thc points of them all 
looked outwards, and the bigger 
part inwards towards the Centre, 
where alio were the largeif, For 
there they wouldpcafily admit a little 

B b  3 pita 
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in into all their cavity, without thc 

&sit reliftencc, The figures of them 
were pretty regular, firfi a Cmail 
ohrcad, and then a hcad as big as a 
hot, and therm gradually ended ia 
a poior, Sonic of thck  wcre firaight, 
moit a little crookcd. There was a 
cavity in- the centre of thisicc fillcd 
wirh unfrozcn water, from which I 
could fmd mulritudcs of cavities of 
bubblcs, not fully formed. And in 
the more folid parts od thc ice cut, 
you ma diiccrn thein by a black fpoc 

All the famc T/Jd?nomenp appeared in 
a kcond trial, but that thc bubblcs 
were ihorter and larger, and not fo 
dharp pointed. The like I alfo ob- 
fcrved 111 a Conical lafs feal’d up. 

the efFe&s of freezing, vk,  the cx- 
panfion of liquors’ f rom, and confer 
quently tliereui~to the breaking of 
bodies whcrcin they arc inclofed, 
All the liquors tried did fenfibly in 

la& Tubes Zifc beyond m mark, be0 
fare the li uors could fen F ibly bc diC- 

w h t  hi$hcr with freezing, The 
height 

where t i e hoIc enters iiito thc cavity. 

The next thing to % c treated of, is 

ccrned to 4 reez, and after rok f i m e  
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height bf ebe rifiiig I hail h 
a few experiments, irjitcbd of many 
made having troubled gdrur patience, 
too long in the former, Paragraphs.) 
in ieverd proteges. Vin'egre and 
Urine rok-about half an inch, and 
Lees made with talts of Roiernary 
kelp thc frirs'about ; of an inch. So- 
lutions of A l u m  and Coppcras 
fornewhat lefs, and in gciieral the fa- 
line liquors lcrs then watct, which 
role a full inch, and h a l l  beer in a 
very narrow Tubc'four inches, but 
water in t l x  €hall capillary Tubes 
could not be perccived, either ro ex- 
pand its felf, and certainly not to 
free2 at aII, Oy! of Yitriol alone ( as 
hath been faid )finks below the mark. 
Hot water put into a Tube firfi fink- 
eth till 'tis cold, and then rikth be- 
%re it frccz. 

0pcn:mouth'd glaCTes, fuch as 
Ber-glaffes, &c. fill'd with water 
up to the brim, when frozen, the ice 
will manifeitly rice above rbc fuper- 
ficies, and dake a folid trim le 
there, But narrow necked gla 1 es 
more lainlyfiew this rihg, ]In 8 
fiask (led with water four itichcs be# 

Bb 4 low 
R 



c 241 
hcmqutl;, the’icc rofe abovc the 

mouth, and: hung two ,inches I wi th? 
out ir. And Q I ~ C C  iif a sbltiiead rhc 
iccrolc f ive inches gbovc $he water- 
mark. And here I h a l l  briefly add 

s, firit, that if glaffes b~ 
t $ full thcy fcldom break, 

but if mprc they will for thc moil 
k.. Sccondly, that round 

r iphcrical eglaflis for the 
break in an uniform map- 
Il’d a Boltflead full to the 

qeck, and itopt i t  at the top, which 
was J 2, inchcs diflant iron] the body, 
witha p i k  o f q d t c d  iandle: The 
icc r o k  above ciirce inches in the 
neck, arid tlic glahbrakc in the thing 
‘liefk part’ of the bbdy, ‘from thc point 
o f  brcaking, as from a pyle,thc cracks 
run as fp, many meridians, but un- 
equally diitanc each horn other, and 
~ o n k ~ ~ n t l ~ c o n c u r r c d  Iiot it] ail p p  
dofitc bole 011 thc otliir fide, bcGdes 
tbcrc was grcat diffcrencc in thc 
length of tliok cracksJ IIOIYC whereof 
went round the g l a h  In a flask 
thus crackt, in many places the cracks 
wdre very irregular in all the places, 
fqs‘ forncofthem ran from !heir centres 

upwards, 
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upwards, others downwards, fomc 
iQmewhat parallcl, but * moit: obli- 
quely, and few of them *ere confi- 
dcrably firaight, Glafs-6ottles, ail4 
crpccially itoiie J u g  keep very lictlc, 
’and the I i f t  no mcthodsin tlicir break- 
ing ; the fame aiio brfals’fquarc gIaL 
fcs: woods follow tlicir grain, and 
metals no ordcr at a1,L 

And now 1 come to ’&pc rema& 
proccediog ( a s  1 faid ) from this ex- 
panfion,. y!:;;. die brcakirig of the 
vcffcls, or force of freezing, w h e w  
in d o  y p ’may :rake notice of that 9 co!;l, mcntiopcd by the gz::y ;“etri$i/e j+ig*s, pierciqg 
wbere li bt c v c s  IIOL 
.Two. 8 vaiBoxes, the, ODC of Box, 

the otllcrr of Maplc”(’,b~rh firm 
woods ) containihg each above two 
pvnces-of water, were “fill’d full, a i d  
with kr&s .‘dofed ver;y , . fan, both 
thck Boies’, were reqdcd frorfl tile 
bottom to th9’top in one @ght,’. wid) 
gaps bigs ,ct)qugh I to receivq a barb 

but little#, snd therefoh breakmwi 
fusel>;, ‘and .:+ith I larger rcnts t491 
hfccr wood *ill do, 

Secoii dl y ; 

corn inta the& j @lek -WQOds arete t I 



Secondly, a Pepper 3dx of Laton 
made of Iron, covered with Tin, had 
the neck broken off, and holes made 
in the top near the neck; and the 
bottom, wherc 'twas fouldred, was 
io diffevcrcd that water would eafily 
run out there. 

Leaden pipes h i d  above gkound 
were broken i n  many places. One I 
jaw 20. yards *long broke11 in fevcii 
places, and another in my Cellar fix 
yards long broken in two placcs. I 
favv likewilc in many places of this 
City Leaden 'pipes, above a foot 
deep undcr ground, broken in feve:. 
ral parts. 

Cocks of C ificrns,-and+ther brais 
Cocks, and a l h  the barrels in pumps 
madc of brafs or lead, uiually break 
with the froi). 
A I expofed a Cop cr BOX of a pear 
faihion, which did E ear three fcveral 

3nd therein I could perceive neither 
crack; 
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crack, nor dilatation of 
tic's, I intended to have 
fmall bottle, but the 
me. 1 cxpoied alfo a rout'$ lilver 
ball of the bigncfs of a large Nut, the 
iilver became very fcnfibly extended 
toa larger fuperficies, but did nor 
fuuffer any iolution of its continuity, 

Tobacco-pipes, and all earthell 
ware taking any frofi in their drying 
( before they are burnt ) become very 
brittle, and beit% put intoa firong 
fire will certainly brcak into many 
pieces. Tylcs of houfes, and hard 
itones in buildings, fcalc and break 
off upon thawing, and thence 'tis that 
&lie Northern fides of ftone-buildings 
f i ~ f t .  decay, and moulder away, as 

is moit manifeft: in ancient magni.. 
cent firu&ures, 

Alablafier and Marble having any 
chinks in them, frequently break 
with fro& and the Statuaries tell me, 
they never jaw any felid Marble 
break : as for Flints, Pavingitones, 
precious itones, and fuch BS will reei 
ceive a polifli, the bitumens, as Am- 
ber, f i n n e l g d ,  6 ' ~  I could never 
fee any effe& on them, 

The 
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The next cffeeC h a l l  be that of ad- 

hxfion, concerning which take the 
following experiments. 

A imooth piece of ice was laid on B 
frnooth Table, and common fait 
throwcd upon it, the cffea was, that 
theice f h c k  io firmly to it, that it 
could not be kvered from the table, 
withbut brcaking the' ice into many 
fmall pieces; Sr: 'twill continuein this 
clofc cohzfion till the falt hath cor- 
roded through the ice to thc v@ry 
table ( making many holes in the icc 
and hath rpclted it to the very bot- 
tom, But if you lay falt .firft upoh 
the table, and ice upon it, then tho 
ice fticketh not, but thaweth. Thcfe 
following talts applied ,Gas before 
cymmon falt was) cai\k adhzfio 
to the table, but not fo firm as it, 
viz. Ke$, sandever, Sal Idus ,  Gem, 
Prune//& and Arwroiziac, and Fotlafies, 
but not.Alumc or yitriol, - 
.' ,The next ex crimcnt of adhdon  

!ips in  the open air a very little [pace, 
$hich fiuck fo firmly to them, that 1 
k h l d  not pull it thence without diffi: 

.rulty and pain. 
Another 

i a s  this j I hc P d a nail betwixt my 
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Aiiother effca is conccntratioii of 

fpirlts and colours. Concerning the 
formcr you have already as much as1 
knowJ ecpecially in the Paragraph 
of freezing Beer and Ale. Coiiccra~ 
ing the Iattcr take rhefe following 
trials. Cochaiielc was boilcd io 
water to a very high tindture, and 
frozen, and to twice four ouncesof 
this deco&ion was added in one glari 
a little Cpoonlul of fpirir of. Wine, 
and in another as much Sca ialt-wq, 
ter. All thefc werc frozcii through: 
Out, and every part of this icc fccm- 
ed to me of an equal colour , tliougb 
the cdgcs, as thinncr and nearer the 
light appeared of a brighter coloug 
( ai they do unfrozen ) but thc glaffis- 
being broken, kcwed 110 dilccrnable. 
difference in any of: them, ncith& as, 
to colour nor taltc. The like trials, 
were made with Mad& wecd an$ 
Zndico, aad the fuccefs was tha fame, 

Secondly, I expofed a.  pint Par-? 
ringer full of the decoAioti of foot,. 
which (the sir relaxing) did only. 
free2 an inch thick, this continued; 
above a week confifimt ( in a thawdr 
ing Ceaibn) and very folid. SorsCZ,~ 

that 



that faw it judged it to be brown SLI~ 
gar Candy, the tafie whereof was 
near, if not altogether as itrong as 
the uncongealed liquor remaining at 
the bottoni. And in another trial, 
when the whole was frozen, no coli- 
centration was ken, Bur though ir 
was not my hap to find this e@&, my 
trials having been made in Vials, 
fquare, Cylindrical or round, yet 
Mr. Hauk a worthy fellow of this So- 
ciety happily lighted on it, as you 
may perceive by his relation, and 
Schemes of his Glafles hereunto an- 
nexed. 

Some affirm as au effeb of freet- 
ing, an addition of weight made in 
the bodies frozen, but this affirmati- 
on anfwers not my trials. 'For'in 
four Eggs and four A ples fully fro- 

fame when frozen, and thawed, i s  
ghey'had More they were cxpofedj 
each of the Eggs and Apples being 
weighed in this triple fiate both few- 
rally and joyntly, with the' particu- 
lar weights I ha11 not trouble you.,' 
Bdides that keezing' qdds no Weighi, 
:cis apparent in fealed Glaifes, from 

whence 

Zen, Ifound the weig R t of them the 
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whence nothing can expire, and by 
ex& ponderation of them, I could 
not perccivc aay the leait difference 
in weight in the iaid triple fiate. This 
I tried feveral times with &s much ex- 
a&nefs as poflibly I could, and Gill 
found the fame event. 

Another propcrty of freezing is to 
render manybbodics more friable and 
brittle, as moft woods, as a110 Jron 
and Steel, as every one knoweth that 
hath uled Crosbows in frofiy feafons, 
and Co likewife thc bones of animals, 
and 'cis commooly oblervcd by Chis 
rurgions, that more men break their 
legs and arms in fuch feaCons, then at 
any other time of the year, cfpecially 
fuch who have becri tainted with the 
Lues wenerea, as Hiltfanus fotnewherc 
notes, 

I hal l  now conclude the effects of 
freezing by ranging them iato good 
and bad. The good are the long 
preferving bodies moa iubjett to pu- 
uifaC;tion, healtliineis, and confirm 
ing the tow of all animals, and thick- 
ning the hairs and furs Of fuch 8~ have 
cb~m,fattea fomc. Befidcs it exceed- 
iqgly clears h a i r ,  and othetbodich 

as 
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as2tis rnanifeit by the itinking ~eia- '  
ralt#water before mcntioncd, as alfo 
by this that follows, aamely, I took, 
f ix of the rnolk mufiy fione-Bottles I 
could procurc, and corn etently fill'd 

irig and thawing again, became as 
fwcct as ever they werc bedbre. 

Bad eEe@s are the kiliing aud'de- 
itroying animals, and vegetables *by 
congcaiing and itoppiirg their vital 
and nouriihing juices, reridking them 
totally immovable. 'Tis obfcrvablc 
that in GrPedand and Nova 2Jembla 
nothing but grafs grows, as all+ 
what was told me by Dr..Col(ins the 
prefent Phyfician of the Emperor of 
&$wk, that no thoriiy plant iior 
rhiitlcs grow in that Countrey, And 
this preleiit year moa of the Roiema-. 
ry and Sage abour Londoiiwas wholly 
defiroyed, bcfidcs moit. of therprr;ore 
tender Plants. 
My fourth propofal was the pro- 

perties and qualities of ice, iome 
whereof my cask ciigagedi me t9 ern-- 
mcrate only, fuche arc its Bipperinefs, 
fmoothnafs, hardnsk, .whereby and, 
by itsbulksand'motionk breaks d 

bridges, 

them with water, whic K after frccz- 
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bridge, &c. its fitmncfs and firength 
to bear carriages, and burdens3 ies 
diaphaneity, which is much leis then 
the liquor of which 'tis made, For 1 
could nevcr dilcern any objee2 
though but confuledly, a foot beyond 
the cleareit piece of ice, by rcafoll of 
the many bubbles and luminous parts 
voltthin it. w h i c h  bubblcs ilww on4 
ly (hadows, but the ice its ftlf inter- 
pokd betwht your eye and a candle, 
appears in many round circles, from 
which proceeds many rays of light, 
four 01 five or more, in the form of 
a Star of about a ;$of an inch in dis- 
meter, which Co glafc y a r  eyes, you 
can fcarcety lee any thing, but brighc 
Iight and Ehadow. 
As for its penetration and thick 

nefs fornctfiing hath been faid above, 
tw.which I h a l l  add, that I haye 
reen ohe Thmes ice of the thicknels of 
eight inches, or more iiear the middle 
of the River, and the fides much 
more, knct in Garden walks #be 
earth frogen near ~ W O  foot deep 
whereas 6n the fides ok the Came 
w&tb mu richer mould, the frofi 
did m- reach much above cliic fom 

CC and 
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i, andPipes’*of Le 
ken above a foot u 

face of the ground. I fiat1 not mcn- 
tion the’ huge mountains of ice fotund 
in the moil Northerly Seas, but pro- 
ceed to its weight, 

’Tis generally known, that ice 
iwimsupon the water, But I have 
feen ihow-balls moifitdbed only with 
water, and then compreifed with a 
firong force, and aftervrrtrrds frozen, 
to fink’: betides the congealed oyl of 
Vitriol dcfccnds in water, and corn- 
mon ice is frequently obferved under 
water ; whether the iolutions of faits 
frozenwill fink, was by me forgot# 
ten to obkrvc, and whethcr coagu- 
lated oyl will fink in unfrozen, as 
Bartholine affirms. Some affirm that 
how-balls hard preired, withflur: ad- 
dition of water, will fink, but expe- 
riericc teacheth me the contrary. 

As for its raCtiIe qualitics, every 
one knows ’tis colder then water, 
which you may increak by adding 
61t  unto it, or rather how, 

Smelf it hath none, but it binds up 
that qualityin all, but moil fpiritu- 
ous bodies, which it all0 in lome del 
grccs refrat% in them, La&# 



by thc ingenious way of making cu s 

perron. , 
. Ads hereunto, that warcr falling 
gr thrown upon ice or how, foon 
kccomes congealed. A mixture aKQ 
0i.e bcatcn into powder, and mixm 
ed wish commori $ca-<falt ( which i s  
kfi )or with xcCl,p, Alume, Vitri- 
ol or Nitre. Atid hcre note, that 

fill'd with water, aod feet 
mixtures, begin their freeu 

ing at the bot4om of the liquor) and 
co& up& are iwt  fo fvbjjctl to be 
br&& .as rhofe are which arc: nor 

,of ice, invcutcd by at1 incomparab P e 

( Z C l  ~ .+ " EeF 
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k t  in there mixwxes, and that tlie 
water rifeth higher with, then with- 
out thcm. I find alto, that oyl of 
Vitriol alone, mixed with how or 
ice bave the tame effctk, though not 
io powerful, 

Orie affirms, that Sair-peter dif- 
folved in water, and 
head, atid long agit 
cools the hand exceedingly ( which 
is very true ) but alib converts it to 
ice, yea, in the very Summer 
month, which anfwercth n0K my tri- 
al, though kept a whole hour in that 
agitation in the hardcfi fcafon. 

This fallowing Experiment a l h  I 
add, propoicd to me. 

I fill'd a Bolt-head containing a 
quart of water, and tet it in an Iron 
pan, furrounding it on ever 
with fiiow, which covered alib part 
ofthd neck, and then ict the KettIe 
over the fire, and took now and then 
the Bok-head from the fire, wliloit 
the iiiotv was thawing, but x~ot the 
le&  fig^ of freezing appeared. in the 
~ a u c r  puttinto the Boltihead. 

As for the helps o€ thawi~ig~ .r& 
this Experiment. 1. Lt irjthwlagme 

Cellar 
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Ctlksrt~ throe pans i d1  of ice, one an 
NewcaJkcoal, a iecond on {and, a 
third on thc earthen floor, thcy t!i;lw- 
ed in  thc iame order they arc: menti- 
oned, which was thrice repeated, 
and,once that placcd on the coal did 
thaw, when the otber continued 
their ice, Scal'd glaillks k e r n  ncb 
thkr to pror#btc or hinder this a& af 
freezing. The famc iucccis 1 had 
with Eggs and Apples 111 my Cellar, 

Thelait thing Ifliall fpcak to is 
the uk of ice, you may therewith 
niake a fiphon, being fathioiiod and 
appIicd as ufualiy tiphoris arc, and 
this wilI happen, whochcr you make 
it  one continued piece d i c e ,  or two 
mntiguous ones, for in both the wa- 
tcr will ruri 'exceeding f i l t ,  and this 
fiphon Poon empties all the water 

A fecond u k  is for rcfraaion, 
.whereof Mr, Hook hath given you ab 
ready a learned demoultration, hud 
5 having formed Pome jmooch ise in- 
to various figures, like meit of thore 
mentioned by the Dioptrick writers, 
the garub+gwa were the very fame as 
ia the like figured g l a k  j bur how cc 3 D:s,.] 
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tcs ma& Diopt 

it  I know not, elpccially t 
QT: them : and laltly you may make 'a 
fpetubm of it, cfpccially if a piece of 
blacked paper be placed behind It, 
and if ou hold a caiidlc at a conveni- 

many Syeculums to your eye, accord- 
ing to the number of thhubbles con- 
gained in tjie icc, But I' could not 
obfcrvc any heat proceed from ice, 
ehough cut in ahc t r w  figure for burn- 
ing-glaflcs, arid expoi'ed in naked ice, 
but f r o m  in fphcrical glaffes 
'twill hear a little. 

ent di P lance, there will appear very 

' I ha l l  here iubjoyn iomc propofl- 
tions of learned Bartbolilvus, taken 
from his book D e  *xive, bcPdg 
to the former Argument, who af9 

firms. 
1, That the mor6 fubtile difiilled 

rpirits ain a clear fplendor and cle- 

I 
2, That tho rays from how new- 

Py fallen glitter, and excel ina kihd 
Qf fplendor wherewith the eyes arc 
gkuled, 8 I .  Both thfe aye .I - trqe; dnd b d i e  

bat 

gancy tg rom fnow placed about them, 

) , I '  ' 









1: 
a pail filled patcr, )I bmg 
over it ~ t ~ i r ,  M$, mi a piece oflqfte- 
mary, now the mmical  vdpours f.i&vg 
from the water, fixiiag them@ves OYC $he 
NoJS, Hair1 and Kvfetnary, became on 
them a yPrle8 boar f7$. The like is 
dsyly ken on the Beards and Hair of 
menand horles, travelling in cold 
Winter nights or mornings, pro- 
ceeding from their breaths, fieams 
of their bodies, or rnoiit atoms of the 
Air. 1 triedayo t o  make bled with drops 
tftpater, but could noc hit ora't, for they 
would fieuer become wbitc : whence 'ttS 
manife-, that bail is not drops ofkain 
fifering glaciation in tbe falling, as the 
received opinion of Philofophcxs 
afkrts. 

IO, Snow abounds with fat. ?%if 
. I rcr;lderJand not. 

I I, snow with ice Cwirns on wa- 
ter. This is a clear confquence 
from the leventh affertion. 

I 2. Snow-water boils meat boner, 
and makes the f l eh  whiter a I tried 
tbisi#flelb and /iP, b#t codd find, zo 
rnlLnifclt ciiference, eitber to theirPo&5 
boiling OT whitemrs, 

13. Snoy newly fallen hath 
taM, 
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Ufic,' Nit lyingrong bn .the rouhdr 
orftozed, firnewhat bites th P ortgue. 
My t,$e mdf not lo acure, ds EO dip#- 
suip thr biting of wefrom the other. 
?I$$ tmt indeed, that fnow frozen doth 
*ore &FEE' tk t tonpe  pith k g  toldrrefs, 
then [nom dam, 
* 14, Worms are tometimes found 
in fnow, Th!s neitbermy owa obfeyvcc.. 
'tion, 'nor relation from others cdm 
O).ct. 

I 5.  Erom Glow b y k  ptsculiar arb 
alt of wonderful itrcngth is drawn. 

He fdrb  not this of' bis on% obfewatioa, 
aor'teacbkth the zvaj t o  txtraR it, 
' 16. After much h o w  plentydf 
Nuts, This frequently hits with the 
Country- mans obfervation, but nib- 
ny times faits, iuch years alto corn9 
moldy produce plcnty of Wheat, 
cK'Erer feafons concurring. 

1 (hall here alfo iniert two FC- 
marks out of the fame Authors con- 
cerning freezing. The' OIIC is, that 
thegreat Duke of Tuftmy dilti1li.d 
f int from .Wine, only by {putting 
& j ~  upon the Alcmbidc, without 
helpof fire, The iccond, that the 
Duke of Mmtm had 4 powder which 

foon 

i 



Loon kongesled water into ice 
in the emmer,  

And to corlclude, take thck genes 
ral obfervatiais made by the cornr 
rnslnd of the, Royal Society 
Weather-gkffes fram'd afrer the Iiap 
&an mode, and fill'd in' patt with 
tinged fpikit of Wine. Which I 
flnall deliver briefly and in grofs, and 
mr each days alteration apart; I 
took then two of the faid glares of 
equal dimenfions, as tiear as might 
be, and fill'd them with the fame 
,fpirit of wine; ohe of them 1 placed 
in my Study-window, ' itanding 
Norrh-mi+, the othet in Mr, ad-  
lqnr Wsrehdufc undet St. Paul$- 
Church, and chore there a frnall re- 
ccfs or romi which was mofi res 
more from the entxatlce, arid tk 
warmeA in the whole Warehoufe,; 
bothrhe glaifes were fitled ifitheir 
itations the r g .  of 0 8 h r  ~ 6 6 3 .  the 
C kit in both havio bhcaltirude of 

my Study was dcprefgd, by  the eal,d, 
an inch, I went and obfegrred t.hat.5 
the Watehoufc to have &kived PO 
manifeft change in, its itation. Arrd 

' at 

* t E ree inches $.~fi. d h a ! t h c  glais k~ 



two inches. And during the 1o~~g 
concinuanc~ of all that hard Winter, 
it never deCcendcd above 4 of ab inch, 
and never was higher there thcn three 
inches and io a mild Cealo~ in ~ p i l  
following, by which time tbc papers 
fixed to the glak, and whercon were 
fixed the degrees, was quite rotten, 
and the' chara&ers f'arcely legible. 
a d  at the iame oimq that in my 
Study was raiied to four inches $. By 
which it appears, that the iaid 
War&oufc was in the caldcfi fesfon 
as warm as ia a mild March, far at 
that fiation the' gla& in m y  Study 
flood, commonly betwixt two inch- 
es and 2. and -1. And Ib indeed this 
p laq  aypearcd to oiic that went into 
i t  aclrbc cokicfl ieaian. And to this 
purpofe I fevcral times fent in ac night 
my hardeit frozen liquors, which 
were conitantly thawed in the morn- 

cd exceeding hard 

Study, after two 
nk funk bc)ovk 
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my marks, ;into *thec very,riba1kpb 
that I could make no farther obfer- 
vations concerning the cold aboqe 
ground. 
From the former obfervations) 

that p,opular error is manifefily, te-  
futed, vizi that Cellars and Subter- 
raiieous places are hotter in the Win- 
ter then in the Summer, which 
though they appear lo to us, becauie 
they warm us in the Wioter,, and 
cool us in the Sumnicr, *yet they axe 
not fo in themfelvcs, for it appears 
by the former Expcriment, .+bat ip 
the cold& Ciahi  the Epirit was de- 
prened to twO inches and +, and role 
in  April" to 3 f, and 110 doubt would 
have rikn about a of an inch higher3 
had it continued therc till the hotrelIt 
fcsfon of the year, 

One thing more I abferved, vis, 
that the tinged fpirit of Wiw had.ui 
this iubtcrraneous Vault totally Jofk 
its colour, whereas that in my Study 
( t w o  years after ) fill rctaiw i t s  
former tinhre. 

Since the printing of the .foregoing 
Papers, Ivix. 1664. (therc being 00 
froits in &figland r663, ) I made 

thcfs ---. . . 



ofsd ~ c m ,  Train-oyl, and the Oyl 
o f F w 8 ~  mu[&, and on the fourth of 
thefamc month, the night being the 
coldefi and harpeft that I ever felt, 
(which all I ipakc with the next day 
confirmed) the wind then blowing 
hardar South-weft, I tound in the 
morning all the liquors frozen, ex- 
cept the Sal Gem expoied in an earths 
en pan, dhich ficwed itt the bottom 
ofthe diih tome feemingly Cryftal- 
lizedq falt, the 0y1 of the laid fruit; 
became very friable, and of a milky 
white colour, but rhe Train-oyl only 
loftitsfluidity, and became of the 
confiltrence of bfc greek. And the 
fame night a bottle of the Rhcnifh 
Wine, called Backrag, and another 
of lufiy White-wine, flanding in a 
rooma itory high, expofed to the 
faid wind, had moll of the Wine 
frozen in tHem, the ices whereof be- 
ing taken out, t d k d  lomewhat 
yeaker then I the *wine it felf, All 

the 
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thefame things happened the fixth 
night of the fame month. It is to be 
obierved, .that the pint of Claret, 
and the Sack in thc tube, were both 
t r a m  throughout thde two nights, 
and after t lx ir  double freezing and 
thawing, they loit nothing ot their 
fpirit, colour, and taite; nay, the 
Claret being a firon Burgundy 
Wine, though it often iu 8- ered glacis 
ationand thawing for three weekg 
together, yet in all that time fufhed 
no manifeft alteration, but appear; 
cd the fame to fence, as wheir it was 
expofed, in colour , taite, and 
fttength. 

A5 to the concentration of colotjr- 
ed liquors, Mr. Wduk ihcwcd hhe ail 
Oval glafs, having at one endfat fiarn 
row Caiie above an bch lobgi &&@ ' 
filled with water, tinged with Co- 
chinccl, frozen throughout, the ice 
round about, towards the fides of the 
glafi, fiewed wholly colourlc6, bur 
that in the midi  was of an exdeeding 
highdye, but the ice char was Yaifed 
to theneck of the glafs, was 'lightly 
tin ed wirh afcarlet hue. I €keppH 

iii to 
on a avingfomc flask9 by me, E pug 



Intoone 8 firong decoaion of COY; 
chineel, and into another a like de* 
coAion of Soot, which being expw 
fed to the air, and incompatlkd i n 2  
veirel with inow and Calr, they did 
freez to the thitkneh of an inch or 
more, and the air then beginiiing to 
relax, I broke thc flasks, ahd the drl. 
folved ice yieIded a water totally C O ~  

lourle fs., I made alib an Experii 
merit with a very itrong decoaion 06 
Gentian roots, which being expofed 
in a four ounce vial, the ice tllercof 
had a far deeper colour, and'bictercc 
tLRe in the middle, and towards the: 
bottom, then towards the outfides 
of it, 

And whereas Barday relates, that 
King jrdrnes being in Denmark to fetch 
his Queen thence, in  the winter fca- 
Ton had his nofe and ears in danger of 
Gangrecning, which being timely 
perceived by forne of the King of 
Denmarks Nobility, they CauPed the 
parts to be rubbed with fnow, and fa 
the dange'r was avoided j the fame 
travellers, affirm, that in  the Nor-' 
thern parts, whcrc men become itiff 
with cold, and a l ~ ~ o f i  frozen ta 

Dd death, 
*- . 
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death, that they rub the frozen parts 
with how, or elk cait the whole bo- 
dyinto water, by which means the 
whole body is crulted o v a  with ice, 
as Eggs and Apples are, as if the 
freezing Atoms did pais from the bo- 
dy frozen into the water ot: how,; 
and this way of curing Gangreens 
from cold, SennertM doth prcfcribe. 
T o  make iome Experiment hereof, I 
expoled f leh and fib, and found, 
thar by immcrfing them into water, 
they foon becamenose limber and 
flexible, and more caiiIy yieIding to 
the knife, and compafkd with td 
crult of ice of the thicknefs of about 
half a crown, manifcfi tokens of 
their thawing, and being cut, they 
diicovcred nothing of ice in t h e w  
This for more certainty, I often rei- 
terated, a5 alto in Eggs and Apples, 
above a dozen times, atid iicver fail- 
edof unthawing them by this way. 
'Tis to be noted, if you irnmerfedx 
fieill, filh, cggs,ar apples dcepin- 
to the water, no ice will appcaron 
their outfides, but only when you 
hold them neer the fiuxfacc of the w;c* 

As 
, acr. 
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As to the Perpaan Experimcrrt‘meo-” 

tioiied by OZearim, ot making huge 
heaps of icc to be preikrved for cool- 
ing of their dritiks, I obl~cved, that 
by pouring water into an opcii Pan, 
or fnto a Flask gradually, lorn ar 
oiic time, fome at anothcr, I could 

uickly frccz by this way ;1, whole 
~lasktul l ,  whcii near haif of a Flask 
filled a t  one, tlioUgh helped by art, 
was unfrozea. I obfcrved a b  that 
the ditches betwixt S o d ~ m i k  and 
Reda’mifl: had acquired an cxcccding 
thicknefs of ice, cauicd by the flow- 
ing of the water in thcm at full Tidc, 
for new water bciiig brought in by 
the Tide, was there congcal‘d fO thc 
tbickncfs of iomc inches evcry ebbing 
and flowing. I obferved all0 the ice 
on the banks of Thames abovc two 
yards thick ; the inhabitants told me 
they had ken it three or four yards 
thick, which thus came to pars; the 
Tide flowing in, and nicering with 
great flakes of ice, drove them to rhc 
banks, and lodged them on the ice 
there frozen, which flakes uniting 
there with the former ice, raifed ir: 
to that exccfive height or thickncfs, 

a d 2  Bcfides 
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““%fides every one “nay obrerve in 

London Streets, and clicwhere, iil 
Ghanels where no coldtatit current 
is,  that water coming from the hou- . 
L a ,  Eoon fill the Chanels with thick 
ice, for runniiq but a little at a t b e ,  
i t  freezethalm& as fati as it comcth 
thither. Nay, 1 have ken ice of 
fome yards thickncfs in fuch places, 
where a fmall rill or itream ot water 
gently falls on the fide ofa hill. 
. Among& thdc things that will 
frecz, Mortar and F l a i k r  of Paris 
were omitted, arid thence ’tis that 
Plaifiercrs aiid Bricklayers play all- 
the Winter, 
My ’Lord Yerulam in his natural 

Hiltrory (and fome from him have 
affirmed to m e )  that Apples and 
Eggscovered with a wet doathJ will 
not frecz, but I find no diffcrcncc in  
tholc that arc thus covered, and them 
that ate not. 

Add to thok that fink upon con- 
gelation, all oyls from Animals, and 
from Vegctables, that are cxtraAcd 

( ‘  by exprefion or boiling. 
Add to thofe that frccz not water 

and Sugar boiIcd to the confificnce gf 
a 
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a Syrup, and aICo all other Syrups, 
none whereof I could ever takeno- 
tice, or learn by others, that they 
wouldfrcez, 'Tis true, that water 
having an equal quarttity of Sugar 
diffolvedin it will frecz, but with 
B little more mixed therewith, frcez- 
eth not, 

To tcy the &e& ok cold upon 
Zbadfiones, I cxpofrd fevetal% of 
them in the open Air, and dfo with- 
in rooms i n  the mofi revere weather, 
the ricedle being kcpr in 2 warm 
place. At other rimes I expofed the 
needle to the cold air, keeping the 
itones warm, at orhcr times both 
were expofed, but in J I O ~ I ~  of my Ex- 
periments could I conclude any thing 
certain to their atrra&ive facufty, for 
the fpllcre of their ahivity was found 
to be lometimes greater, and fome- 
timcs lds, to a coniidcrable differ- 
ence, in teii ievcral g ~ o d  itoncs im- 
ployed fok this yurpok. 

I d a y c d  alfo to find QUt a fiandard 
of cold, whcrcby to fit the tin cd 
fpitir of Wine for theweather-g ! ai- 
fes, .and to that elid made uTe of 
Conduit water, and the difiillcd war 

Dd 3 tw 



ten of PJanrane, Poppies, Black- 
Cherry, Nightfhade, Scurvigrafs, 
and HorCe-raddifh ; all which were 
firfi placed in the Catne room where 
a fire was kept, and?:then removed, , 

and meahcd out into fpoons in equal 
quantities, and alfo a drop of them 
dropt 01'1 the fame bcnch, but though 
this was often tried, I could not 
make any €we infercnce from them, 
only I obfervcd that the black-Cherry 
water did for the mofi part freez 
fire, but theother with very great 
uncertainty. The Hork-raddih and 
Scurvigrais waters wsrc for the mofi 
part froze lafi. The beit: way to di€- 
cover the very beginning of freezing 
ofliquors, is to move a Pin or Needle 
through the liquors, whereby the ice 
will be raited, and become difccrdr 
able, when the nakcdeye candifco- 
ver none at all. 


