




















4 CONSTRUCTION AND GRADUATION

all thefe by their refpeQive favourers and admirers®.
At firft, as is the fate of all other inventions,
Thermometers were but rude and 1mperfe& ma-
chines, and nof: eafily tobe applied to fo many pur-
pofes as came afterwards to be in ufe. They were
very clumfy ; and, as the various degvees of lLeat
were pointed by the different contraction or expan-
fion of air, they came afterwards to be found un-
certain, and fometimes deceiving meafures of heat;

; : as

" #* The invention is given' to Drebbel by his coun-
trymen Boerhaave (Chem. L 152, 156.) and Muf-
“{chenbroek (Tent. Exp, Acad. Cim. Add. p. 8. Efl.
de Phyf § 946). Fulgenzio (Life of Father Paul,
p- m. 158.) aferibes it to his mafter Father Paul Sarpi, |
that great oracle of the republic of Venice. But
there was an humour prevailed, in thofe days of fa-
thering almoft all the curicus difcoveries of the age
on that great ftatefman and virtuofo. Vincenzio Vi-
viani (Vit. Galil. p. 67. See too Oper. di Ga-
Ll Pref. p. 47 ) fpeaks of Galileo as the inventor of |
Thermometers:  But we knew how much and how
fondly he adored the memory of his great mafter..
{See Hift. Acad. des Scien. 1703, p: 169, 175, 1765/
182). Still all thefe are pofthumous claims, and they |
. oo imputed by others. But San&orio himfelf (Com.

in Galen. Art. Med. p. 736, 842. Com. in Avicen,
Can. Fen, I p. 22, 18, 219.) exprefsly affumes the in-
vention in queftion. And Borelli (de Mot. Animal.
11, Prop. 175.) and Malpighi (Oper. Pofth. p. 30 )"
afcribe it to him without referve. And thefe Floren-
tine academicians are nat to be fufpected of partxallt}!
in favour of one of the Patavmnn fehool.













8 CONSTRUCTION AND GRADUATION

- of fuch mportance on a thoufand occaﬁons in the ;
hlﬂ:ory and phllofophy of Nature.

6. The i —mgemous and acute’ Dr. Halley * was
likewife very fenfible of the bad effeéts of that in-
definite way of conftructing Thermometers ; and
withed to have them adjuftedto fome determined
points.” He, with Mr. Boyle, lays afide the freez-
ing of liquors, as being, in his opinion, points of
heat not fo juftly detcrminable but with a confider- |
able latitude. And what he fhews the greateft
fondnefs for, is the degree of femperature; fuch as
in places deep under ground, where the heat in the
fummer, or cold in winterhave been found to have

_no manner of influence. Thus in a cave cut ftrait
into the bottom of a clift fronting the fea to the
depth of 130 feet, with 8o feet of earth above it,
Mr. Boyle + found the fpirit in the Thermometer .
to be raifed to the fame height both in fummer and
vunter And Meflts. Mariotte, De la Hire, and
Maraldi affure us, that in the cave under the royat
o‘ci@rvatory at Paris, the heat continues. always the &
Tame, fcarcely altered by the moft {'ultry fummer
heats, or bittereft colds of that country. G

Bﬁt, with Dr. Halley’s leave, this degree of teni-
- perature I do not think a very convenierit term for,v':f‘
an univerfal conﬁru&wn of Thermometers. Everyv .

: body cannot go to Mr. Boyle’s grotto: and it is |
but

P AT e A
+ Mem. Hift, of the Air, Abr. IIL P 54-
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10 CONSTRUCTION AND GRADUATION

that has been kept in thé obfervatory above thefe |
threefcore years by-paft.

8. But a much more convenient term of heat,
though lefs infifted on by Dr. Halley, is that of i
boiling awater. "This he found * to be avery, fixed
and fettled degree of heat ; and which, when once
‘water has acquired it, cannot be increafed by any
longer continuance or length of time. And this
point of heat Sir Ifaac Newton and Mr. Amontons
were juftly very fond of in fettling the limits of
their refpeive Thermometers: wherein too they

have been imitated by all thofe that came after
them. . : -

9. Though I could fcarcely find any fenfible dif-
ference in various waters, differing confiderably
in weight, faltnefs, cleannefs, &z {0 as that Mr.
Taglini’s objeQtions + againft the fixednefs of this
point are of no force; yet truly this heat of doiling
water is not at all times and places fo abfolutely
fixed and invariable, as moft people are ready to
conclude from Dr. Halley’s and Mr. Amontons’s
obfervations. The fixednefs or volatility of water
depends very much not only on the cohefion of its
particles, but alfo on the preflure of the incumbent

-atmofphere :

* Phil. T;anf. Abr. IL. p. 34.  See, too, Amontons
in Mem. Acad.-Sc. 1699, p. 156. 1702, p. 210,

+ See Mem. Acad. Sc. 1730, D- 714.










‘OF THERMOMETERS. 13

much by a- gwen heat, as air ftored thh watry

-particles ; which, by being turned into fleam, in-

creafe vaftly the feeming volume of the air. So
then as Mr. Amonton’s ‘Thermometer is affected
by all thefe and other inconveniences¥, it is no
wonder it was imitated by very few, and never

came to be of general ufe in the werld.

11. From thxs ‘one determmed point of the heat
of boiling water there may, however, be laid down a
general method of conftruting Thermometers all
in the fame way, {o as that they fhall correfpond

~ with one another in all the various degrees of heat.

It is, as Mr. Boyle  propofed long age, by mark-
ing the degree of expanfion or contraion of the
fluid of the Thermometers, as the heat’applied is
either greater or lefs thau that of foiling water.
Suppofing, for example, the whole volume of this
fluid to confift of 10,000 parts, itis tomark onthe
tube, where that volume is expanded by heat, or
contracted by cold, 1, 2, 3, 4, &c. of thefe parts.
All which may be done at any time by different
perfons and in different places, {o as that they fhall
anfwer precxfely to one another.,

12. Thisisa very plaufible method, and has been
aGually tried by fome, as we {hall afterwards have
B occafion

* See Mr. de Reamur in Mem Acad. Se. 1730
p- G54.

+ Exp. on Cold, Abr. L. p. 579.






OF THERMOMETERS. 15

Tngland by the dire&ions of the Royal Society ;
and Father Martini * talks of the frofts in the
province of Pekin in China as greater than its lati-
‘tude of 42 degrees would induce one to expedt, the
vivers being often frozen for two months together,
fo'c. And adds, thatit is furprifing the Europeans
" thould remain unaffeGted by this cold, and flight
it as unable to produce ice in their quarter of the
world. From all which one might be ready to con-
“clude, with Dr Derham ¢, Prof. Muflchenbroek f,
and others, that the farther north we go, it takes
the greater degree of cold to freeze water. And
what might firengthen fuch a fufpicion is, that I
found fome of the Dutch mercurial Thermometers
made at. Amfterdam, in which the freezing point
was marked at gr. 32, to be a degree or two lower
here when immerfed in thawing fnow or beaten
~ ice beginning to melt.

14. But Iam convinced all this feeming difference
" flows from the careleflnefs of obfervers, or errors
of the workmen. Or what if Dr Cyrilli kept his
weather-glafs fhut up and fheltered in a houfe while
it freezed abroad? AsIknow itis buttoo ordinary
with thofe who pretend to keep regifters of the wea-
ther. To fatisfy myfelf in this article, I tooka very
ity fair

* Atlas Sinenf. p. 27. See too, Boyle’s Exp. oni
Cold, Abr. L p. 577. Reaumur iz Mem. Ac Se.
1734, P= 233~ :

% Phil. Tranf. ibid. + Eff. de Phyf. § 913,

> ()






* : :
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confequcntly very fit to be one of the fixed limits
in ad_luﬂmg our Thermometers.

'15. The fixednefs then of the freezing point, I
think we may take for granted, and {ufficiently
-eftablithed by thefe obfervations, notwrthﬁandmg
what Profeffor Taglini may have faid to the con-
trary ; and the unneceffary conceffions Mr. De
Reaumur thought fit to make on that head *; and
the obfervations adduced by Dr. Muffchenbroek 1,
by which he would prove the freezing of water to
begin in various degrees of cold, depending on
~fome faline additional mixture from the air. All
which may be allowed to fhew, that in fome places
and circumftances water freezes more or lefs eafi-
ty, though the degree of cold in this at of natu-
ral freezing be, for any thing we can pe:cexve, in
all pretty nearly the fame.

16. The cold -of water beginning fo freeze, or
which is the fame thing of ice beginning to melz,
is fuch a convenient fixed point, fuch a remarkable
period. of heat and cold; and' withal fo eafily de-
termined by emerging the bulb of the Thermome-
ter in thawing fhow or ice, that it is furprifing fo
few have taken it into the fcale of their Thermo-
meters, that theirs. might be the better compared

B 3 ; with

* Mem. Acad. Sc. 1730, p. 712,
+ Tent. Acad. Cim. Add. p. 184, 185 Efl.de
2hyf. § 913, &2

a
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it neceffary, at leaft convenient, to fix on two de-
termined periods of heat to make up an intelligible
feale of its various degrees. We haye likewife *
found water freezing and aater boiling to be in
twopoints of heat very convenient to fuch a pur-
pofe. And thefe are the very degrees of heat he
- pitched upon. The liquor he ufed was Lintfeed
Oil, a homogeneous fluid enough, and capable of
a confiderable rarefaction, and net havmg been ob-
ferved to freeze even in very great colds, and able
to bear a great heat without boiling. Suppofing
‘the bulb when immerged in #hswing fnow to con-
tain 10,000 parts, he found the oil expandcd by the
heat of the human bedy fo as to to take up % more
fpace, or 10,256 fuch parts: and by the heat of
water boiling ftrongly 10,725 5 and by the heat of
melting tin 11, 516, beyond which he did not carry
his oil Thermometer. So . that, reckoning the
freezing point as a common limit between heat and
cold, he began his fcale there, marking it gr. o5
and the heat of the human body he made gr. 12;
and confequently the heat of beiling water was ex-
prefled by gr. 34-7:2‘.‘_’ 3 and melting tin by

oy 1
8. I with the world would have reccived (this or
_ any other determined feale for-adjulting their Ther-

‘mometers. But I fuppofe they might be apprehen-
five

“" § 8’ 14.
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OF THERMOMETERS, 39

‘Peterfburgh, might have had a greater look of fim-
plicity. *In his the whole bulk of quickfilver,
when immerged in doiling wecter, is conceived to
be divided into 10000, or rather rcoooo parts
~2nd from this one fixed point the various degrees
of heat either above or below it are marked in thefe
parts ‘on the tube or {cale, by the yarious expanfion
or contraétion of the quickfilver in all the imagin-
able variety of heat. ¢ As pure mercury,” fays he,
$“is of the fame nature every where, nor is liable
¥ to any alteration from being inclofed in a tube;
¢ and as it is probable that, taking it equally puri-
“ fied, it will in different countries be fubjedt to
¢ the fame expanfion, if expofed to the fame de-
“gree of heat; for this reafon he is perfuaded
¢ thefe Thermometers may very well ferve to.
't compare the temperature of different coun-
" ¢ tries.”  And indeed fuch a conftre@ion bids
fair for being a very gocd flandard method for
graduatmg Thermometers all in the fame way ; and
is much lefs liable to uncertainties than that fimilar
one of Mr De Reaumur, whereof we have already
‘given an account 4. However, if Mr De Ilile
had plealed, I cannot but think it would have been
rather fomething better to have made the integer of
100000 parts, or fixed point, at freexing water, ;
and from thence to compute the dilatations or con-
» denfatmns :

* Phil, Tranf N. 441, pr 223

™ 3§ 10490, 21,









34 CONSTRUCTIQN ANR.GRADUATION, (I,

another. So uncertain and precarions would this
way of confiru&ing Thermometers feem to be,
From all which I humbly think. that it is beteey
and more convenient to drop this method altoge-
ther, and to fix on two points of heat at a confi
derable diftance the one from the other; and to
divide the intermediate fpace of the. tube fnto a
convenient number of equal parts or degrees: as
we juft now propofed * te be done in our imita-
tions of Roemer’s or Fahrenheit’s Thermometers. -

26. To enlarge our views of heat, and to enable
us to compare other Thermometers with thele,
(which after this I with were always to be. the
flandard), it would not be amifs to obferve a great
many remarkable periods of heat and cold that
have been: taken notice of by others, and to deter-
mine where they fall on Fahrenheit’s fcale. We
fhould: determine about what degrees on it the fe-
veral forts of weather are marked : the various de«
grees of animal heat ; what degrees of heat reduce
fuch and fuch confiftent bodies into a fluid flate;
the quantities of heat required to boil the fluids
we have occafion to try, &9%. But the comparing
the different Thermometers which have been in
ufe in the world, and the determination of the
various degrees of heat in bodies, make fruitful

nough fubjeéts for other curious and ufeful -
qumes.

TH% y

* § 24,25,26. ¢















DIFFERENT THERMOMETERS.

2,

g

arbitrary and indefinite way, and without any rule
at all. This is an imputation. to which they are
lefs liable than many others that came after them.
They made them of feveral forts, fome with great-
er and fome with lefs accuracy. But in the con-
flru@ing of thofe- in which they could moft con-
fide *, they tell us exprefsly at what degree the -
fpirit ftood in the ordmary cold of ﬁmple ice or
fnow. Which, as their experiments were done
within doors in Italy, I take commonly to have

‘been in a thawing ftate, and confequently to point
out to us the degree of fx‘f’:ezing water, which we
found 1 to be a very fixed period of heat and cold,

_ coinciding, we know 3, with our gr. 32. Thus, in
their 1ft fort, this point of heat fell at gr. 20 §;
and in their 2d to about gr. 13% ||. .

So then we have one fixed and intelligible point
‘of heat in their Thermometers, which is more than
~we have in thole of many others. But from one
point we cannot judge of the reft of the numbers :
and it muft be confeffed their highelt degree of
heat is not defined in a way we could have wifhed,
"They tell us that in their firft or léng ‘Thermome-

ter the fpiric, when expofed to the great midfum-
mer heats in their country, rofe to where they

1) 5. marked

% Tent Exp. Acad Cim p iy
JE O :
B Ibidgou. . :
§: Tent. Exp."Acad. Cimen oz " %
K Ibid I By 1201
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DIFFERENT THERMOMETERS, 47

¢rials made with fome Thermometers Lha;; had been
adjufted pretty exactly with the ftandard one in the

. Society-houfe, I found that the fpirit fell to about

gr. 78 or 79 in thawing fnow; near 14 degrees

f »wer than what had hitherto been reckoned ; and
' this increafes the wonder ftill more, how Dr Cy-

rilli * should have found the freezing point at Nu-

ples fo high as gr. 55, if his Thermometer was
truly adjufled to the ftandard.

But, to compare this Thermometer with thofc
of other people, it is neceffary to find out where
they correfpond in fome other period of heat. What
is marked Aoz or temperate, &% on it, is indeed
very equivocal. But, to put an end to the uncer-
tainty, I tried and found by experience, that gr,
341 anlwered to gr. 64 in ours: from whence
their agreement is eafily determined for all the reft

|t of the fcale asin the table, at No. I, XI.

11. Sir Ifaac Newton + faw very well how vague

‘§ and uncertain all the Thermometers in common

ufe were ; and therefore he contrived a new one,
‘which I am furpriled has gained fo little ground in
the world, as it is fo fimple and fo eafily imitated.
You but begin your [cale at freezing, and the dif-
tance from that to the heat of boiling water you
divide into 34 equal parts or degrees, which, as
‘they are large, may be fubdivided at pleafure.
How fuch a Thermometer anfwers to Fahrenheit’s
is feen at No. I, and XII.

12. There

~ * Phil Traof. N. 424 p. 336adieads. p- 407
T Ibid. No. 270, p. 824.

9
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| COOLING OF BobIEs.. 7t

 “yaret in ratione dlamem, propterea quod: fuper-
- “ficies (ad cujus menfuram per contaftum aeris
- ¥ ambientis refrigeratur) in illa ratione minor eft
$pro quantitate-materie fuz calide inclufe.—
L« Sufpicor tamen quod duratio caloris, ob caufas
% Jatenres augeaﬁn‘ in minore rationé quam ea dias

¢ metri: & optarim rationem veram per experis
Smenta mveﬁxgan« : :

lg. To fatxsfy ;hls great man’s wifhes, I began
to make fome experiments of this fort, which I
propofed to have carried on farther if I had had
leifure enough: "However, from the trials I made,
1 think we have good reafon to conclude his fpe-~
eulation of the faculties to preferve heat being
. proportional to the diameters of fimilar bodies, to
' be very juft; and that his {fulpicion of that facul-
ty in the greater bodies, not being fully in fuch a
high propertion as the d:ameters, is without fuf-
; ﬁcxent gr@und :

16. I took two China bowls pretty nearly of the
. fame fhape but of very different fizes, the large
" one being about twice as broad, and fo of the ether
longitudinal dimenfions, as the other, and confe=
quently holding eight times more liquor. Intothe
big one A, I put two quarts, and into the other B
two gills of water, which in both was brought to
the temperature of gr. 112. by very nice Thermo-
meters placed in each, and immediately removed
: ‘ into
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COOLING OF BODIES. 73

The Thermometer in the little bowl was fome-
what above gr. 112 in the begianing, which was
the caufe of the times of the falling to fuch and
fuch degrees of heat to be always about a minute
longer than the theory required. There was fome-
thing, though lefs of this too, in the foregoing ex-

| periment : and, making a due allowance for thefe

fmall and truly inconfiderable variations, the theo-
1y coincides furprifingly with obfervation ; nearer
indeed than we could well expe& in {uch experi-
ments, wherein the inftruments muft be allowed
not to come up to a mathematical exaltnefs. A
very fmall and infenfible error in the conftruion
of the Thermometers, or a very inconfiderable

| miftake, as of about a quarter or half a degree in

making the obfervation, would feemingly occafion

{ 2 very fenfible difference between the time atual-
'} 1y obferved and that which the theory required.

To try it in bodies differing ftill more in bulk
from one another, the heat of the air being g7. 48,
there were two veflels filled, the one with one gill
and the other with 27 gills of water, their relpec-
tive diameters thus being 1 and 3 ; and the refri-
gerations came out in this order. .

e

& gﬁ.&k RERFGA/; Bg>
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COOLIRG OF BODIES. Y

« id diutiffime calidum manebit quod ponderofiffi-
« mum, id citiffime friget quod leve. Quoufque
« qutem haCtenus per experimenta procedere datur,
¢ regula fere generalis haec habetur 3 vacuum Tor-
% ricellianum calorem in eo genitum uno momento
o ammittit, Aer calefalus in olla, citiffimi calorem
« conceptum perdit,  Alcohol lentiore gradu. A«
% qua diutius quam Alcohol. Argentum Vivum tar-

# dius vero eodem calore refrigeratur. Ita inter

“ folida quoque, lignum, faxum, metalla, iterum,
@ equaliter calefaita, retinent quefitum calorem

& exatte tanto ferius.”’ This fcheme of bodies hav-

ing a faculty of preferving their temperature in pro-
portion to their refpective denfities, is illuftrated
from fundry confiderations by Dr. Mufichen-
broek®, who reckons them up in this order +, air,
alcohol, petroleum, oil of turpentine, rape-feed
oil, diftilled vinegar, water, falt water, aqua fortis,
oil of vitriol, fpirit of nitre, quickfilver.

- 18, I know no ftronger inftance than this of the
weaknefs, or, if I may venture to fay fo, of the
prefumptuoufnefs of the human underftanding, in
pronouncing too haftily concerning the nature of
things from fome general preconceived theories.
That rule of bodies acquiring given degrees of heat
or cold, eateris paribus, in times juft reciprocally

G3 propor-

* Efl. de Phyf. § g69.
1 Ibid. § 944.















































































































bl 4 YARIOUS DEGREES

gr- 80 or go at moft, reckoning fuch hot air would
foon be deftruftive of the life of animals. But
fometimes, even in thefe temperate climates, the
weather has been found much hotter. I find ob-
{ervations recorded of the weather at Utrecht, Pa-
vis, Padua, &% having fometimes been obferved fo
hot, as that the mercury in our Thermonieter
would have been raifed to above 9o degrees. In
Penfylvania, no intemperate ¢limate neither, the
heat in fuinmer 1732 eame once to be gr. 96 or
97 * And Mr. de Reaumur t promifes us obfer-
vations of heats that people were obliged to fuffer, -
though they reached to gr. 38 in his Thermometer,
or mear gr. 104 in ours.. Even in the more nor-
therly countries, where the fun haslefs influence,
we can by art contrive a method of giving unde-
niable evidence of animals being able to bear a fill
greater warmnefs of air. In the outer bagnio at
Edinburgh the heat ufed to raife our Thermometer
to gr. go. where, though at your firft entry it
feemed indeed a great deal too hot, and fomething
difagreeable, yet foon it became fo very tolerable, -
that one might without any uneafinefs have con-
tinued in it aslong as he had thought fts ¥ea;
one could ftay fome hours in the inner bagnio,
though the heat there ufed to be about gr. 100.
- 18. From

» A&. Berolin, Cont. Iv. p: 231.
1 Mem. Acad. des Sc. 1736, p. 486, 48g.





















OF HEAT IN BODIES. 121

mometer that water was boiled by a heat {even

times greater than the heat of the fummer fun;

‘which then in this reckoning fhould be only at
{ gr. (324+'3°=) 8. But this expreflion of #le

heat of the fummer’s fun muft be greatly modified to
| be confiftent with the true flate’of things. - He muft

| not only have meant it folely of the degrees above

‘ fmezmg water (as was then the fafhion of thinking

] | and fpeaking) but alfo inftead of fummer fun, he

muft really have underftood the ordinary ﬁmded air

in [ummer, or the fummer beat of the airy as Dr.

| Pitcairn * (who I fuppofe had his obfervatmns of

this matter from Sir Ifaac) expreﬁ'es it. Though I

muft confefs that this could be but very improperly
| compared to the folar heat'at Mercury; except we
fuppofe that he likewife meant the heat in the fhade
at Mercury too. ‘And farther, it will be reckoned
Lo mcongruous way of judging of the heat of the
| fun, by taking our meafures from its impaired ac-
tum on the anr fcreened from 1ts dxrec”c rays.

k ~22. The dire& fummer mid-dai heat is vafily
greater than fuch a low allowance; it having been
' found, even in thele northern climates, able to di-
late the fluid in the Thermometer much more than
4 of the dflatatxon caufed by boiling warer. Dr.
- Boerhaave is the loweft in his reckoning of any
that pretended to take an eftimate of it, faying 4,

L : that

* Elem, Med. 11 1. § 26.
+ Chem. L p. 213.



















OE HEAT IN BODIES, 127

,nature of the low parts of the atmofphexc may not
 alittle contribute.

.;; 27 So then there are other circumftances be-
ﬁde the vicinity to the fun that may influence and
1 determme its heating virtue, Thus rcckomng the
| force of heat to be ceteris paribus as the denfity
ofxts rays, or reciprocally as the fquares of its dif-
 tances from the central fire, the planet Mercury is
fo much rﬁarer the fun than the earth, that its
| heat from him, by caleulation of their refpe@ive
dlﬁances, comes out feven times greater than
{ ours *. And fo would an inhabitant there feel it,
| if they have the furface of Mercury difpofed like
| that of our earth, and an atmofphere hanging over
| their heads fo like ours, as to qualify the fun’s rays
in the fame manner. DBut if they have little or no

‘ atmofphere (which feems to be the cafe of our

moon) or an atmolphere fo difpofed as only to af- -

| felt the rays of heat in the manner that the upper
 parts of our atmofphere do, then it is poffible the
- folar heat at Mercury may be as tolerable as on
" our earth. And, on the other hand, though we
commonly reckon + that our waters {hould be fro-
2en up, and we ourfelves be chilled to death in
 the far-off planets, Jupiter and Saturn, they may,
fcr ought we know, have their atmofpheres and

: furfaces

% See Newton. Princip. IIT. Prop. 8. Cof. 4: p.
406. 7 e

t See Newton, ibid. p. 405.




































OF HEAT IN BODIES. 139

' and lifelefs mafles of matter, are endowed with any
yital heat beyond the temperature of the ambient
| air, to be diflinguithed by the niceft Thermome-
ters. As the air is a thin body, eafily heated and
cooled, o indeed when it is in a cooling flate, as
| chiefly in the evenings and night feafon, it is cold-
er than the plants in it. But, on the other hand.
for the fame reafon, through moft part of the day

it appears, and really becomes warm fooner and

| more fenfibly than they can do. But, when all are
kept in an equable flate, there is no difference of
heat to be obferved; the heat always correfpond-
ing exactly to the temperature of the ambient me-
dium. ¢In vegetabilibus & plantis nullus reperitur

¢ caloris gradus ad taCtum, neque in lachrymis ip-

 {orum, neque in medullis recenter apertis *.”

38. Nay the animals of low life have but very

little additional heat beyond that of the air or wa-
| ter. The infec tribe greatly difappoint our expec-
- tations, feeming to be the moft tender and delicate

of all animals, and yet being thofe that can un-
hurt bear the greateft colds. They are preferved

‘in the coldeft feafons with little other fhelter than
| the leaves and ragged barks of fhrubs and trees,
holes of the walls, or a very flight cover of earth ;
~ and fome expofe themfelves quite naked and open,

+ Even in the bitter winters of 170 and_ 1725 the
- infeét

| * Bacon Nov. Orig. IL. rz.

1 Boerh. Chem, I. p. 287, 415.









































































































174 VARIOUS DEGREES

the fun in fummer is not a very definite thing,
efpecially asthen underflood. So that we are not
quite fure what Dr Keill really reckoned to be
the heat of red-hot iron. Though I fuppofe he
had fome view to what he found in Sir Ifaac New-
ton on that fubje&. ’

Very early had this great man been x;xaking) ex- |
periments on the various degrees of heat in bodies.
And it was from thefe his firft trials he had what
he fays of them inhis Principia, reckoning the heat i
of red-hot iron to be three or four times greater |

than that of boiling water * : almoft as Dr Pitcairn

foon after gave out the matter inhis colleges at Ley-
den t, to whom I am ready to think Sir Ifaac had
~ communicated this obfervation, that ¢ by the heat

¢ heat of red-hot iron to thrice that number,” or

¢ of our fummer air, the oil is raifed in the Ther-
¢ mometer 7% degrees; by the heat of our fkin to
“ gr- 17 ; by boiling water to gr. 50 or 52 ; by the

to gr. (180%34-32=)572 in our {fcale.
- But upon what grounds Sir Ifaac reckoned red-
hot iron (ferrum candens) to be but three or four

times hotter than boiling water, I cannot well tell.

Nor how either he or Dr Pitcairn could determine
the dilatation of lintfeed oil by the direct application
of the heat of red-hot iron, can I conceive any
way pofiible; for it boils by a much lefs heat than

that. =

* Princip. p. 508.
+ Elem, Med. IL 1. § 26.
















s |are firong felutions of volatilized acid faltsin wa-
ter, bear this great or a greater degree of heat.
Spirit of nitre comes to gr. 242 *; and I fuppofe
aqua fortis, {pirit of falt, & are fufceptible of
much the fame. But oil of vitriol, that ftrongeft
2l of all the acjd fpirits, (and oil of fulphur per cam-
| panam is much akin to it), goes to a vafily greater
Jheat, wiz. to gr. 546 T.
] But the common true oi/s require fiill 2 much
.| greater heat to bring them to a boiling. It is true
| alcobol boils with the loweft degree of heat of any
| liquor, <o wit, at gr. 174.0r 175§, and brandy at
| about gr. 190, asI have experienced: and alcohol
i}is but a thin oil; but then, by the procefles of
| fermentation and dxfbllanon, it is fo much fubtili-
_§ zed and attenuated, as to become thinner, more
| volatile, and eafier boiled than water itfelf, as
“§ Lord Verulam too, long ago, obferved |-
§ Thole oils that have any lentor in them have a
_{ much ftronger cohefion of parts, and can bear a
{ much greater heat. ¢ Majorem calorem defiderat
1% ad hoc ut bulliat oleum, quam aqua; & tar-
“f e dius multo bullire incipit,” fays the fame Lord
; Verulam

OF HEAT IN BODIES, 179

* Phil. Tranf. Abr. VI 20 p, 18
by 4 Ibia

b 1 Ibid. and Boerh. Chem I p- 168, 745, 746,
- 749-

H Hik. Denf. &c. p. 46.
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p P E N D I X

Containing TAasLEs of ScaLzs of HEAT.

Deg, of
Fahrenheit

10350

834
752

635
€00

560
546
540
460
408
334
283

242
218

212

Tron as hot as a common fire could make it.

Tron red in the twilight.

Iron red in the dark.

Lowetft ignition of iron in the dark.

Qil of linfeed and other exprefled oils boil.
“Alfo quickfilver boils.

Oil of turpentine boils.

Vitriolic acid boils.

Lead melts.

Bifmuth melts. Alfo a mixture of 4 parts of

lead, and one part of tin.

Tin melts.

A mixture of 3 parts of tin and 2 of lead
melts. Alfo a mixture of 2 parts of tin
and 1 of bifmuth.

A mixture of equal parts of tin and b fmuth
melts.

Nitrous acid boils.

Saturated folutions of falts boil. N. B. Some
air is expelled before 212.

‘Water boils: A mixture-of 5 parts of bil-

7 Q.2 muth
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