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OF THE S'I‘ANDARD

T HERMOMETER

¥ §1 have but ﬂlghtly touched upon the Nature
M oA g: ahd Ufe of the THERMOMETER in the Trea-
AR tife on the BAROMETER, it may be proper

here to give a further Account of an Inftru-
ment fo generally ufeful, in 1tfelf fo very cutious, and
which has arrived to 1t’s greateft Perfection only within
twelve Years paft, by the fingular and am4zing Invention.
of Mr. J. A. Braun1us, of the Jmperial AcApEMY OF
BcrencEs at PETERSBURGH ; of which the followng 15
an Abftrad, tranflated from hls own Dxﬂ'ettauon on the
Subjedt ( b
The Thermometer he u(ed for the Purpofes of exploring
the moft wonderful Extremes of Heat and Cold was that
of De L’IsLE, which was dwided from the Point indica-
ting the Heat of borling Water 10660 Degrees, above and
below ; and n fome he mentions mors than ,’800 to the
B
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Bulb, which was, in hlS, of a pberical Form, But as
Fabr:r.bnt s Scale s thatin common Ufe, I have placed 1t
by D L’Me’s on one Stde, and that of Sir Isaac Newtod
(as i gencrally fuppofed) on the other, : as 'you obferve in*
the Copper-plate of the Graud Thermometer abnexed.

Mr. Bravxius - obﬁ.n'es, that” newther - Fabrenbet,
R gurvry  Mafehontroels norany other Perfon before
himfeli, had been able to produce anartificial Cold which
would caufe the 3 to defcend more than 40 Degrecs be-
Jow the Cypher (0} 13 Fabrenbere's Scale, which was 110
in his ownj; but that taking the Advantage of ‘2 very
cold Air ‘at Peterfbargh (Dec 14, 17 59), the & ﬁandmo
at 203, he made a freézing Mixture ‘with’ pounded lce
ard dqua Fortis, which, upon immerging the Bulb of
the Thermomcter, funk the Mcrcury to 134 Dcorces ;
which was 24 Dcwree; !ower than had ever. been feen
before.

Fluthed with this Succels, he refolved to try what
might be done with a Mixture of Snow and Agua Foris,
and accordmfﬂy made one, 1n which,’ placmg his Ther-
mometer, the ¥ funk to 260, thh a very few Drops of
Agqua Firlis, and by puttmg in a hitdle morc, xt funk to
380 tmmed:ately B

Mr. BRaua1us bad ready by bim another Glafs filled
with Snow, and taking the’ Tbermomexer out of the
former, befo-e 1t ot much of its Cold, he placed it 1n this
fecond Mixture; and was agreeably {umnfcd to obferve‘
the Mercury defcend 570 Degrees - '

‘He fayc (ucha ftup=ndfous Defcentof ¥ mduced him
to think, ot fi. &, thet 1t could not be owing to cold, but to

a FraBure of the Bulb of his Theérmometer, .vhlch, when
he'had taken out, he” was re_]uued to ﬁnd Was enurc

2nd unhurt. '
Hc now obfent ed for the firft Txme, that the 3 was

50 longer mmeable m the Tubc, but remamcd W|thout
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Motion 2 Mmutes an the open Arr, cold to the De- -
gree 203, and being carried- into a Room 125 warm, -
after a few Mmutes, the Q recovered 1ts Flmdxty, and
began to afcend , : .
He now. began to couﬁder what mxght he done wnth
other Sorts of Fluids in the. Produ&ian of artificial Cold ; -
with this View he tried vanious frigorific Mixtures, made
with the followmv Liquors, and obferved the Degrees
through which ‘the ¥ defcended by each, as the,
Table below '

,Common Wmés -u ; - - - 6, 7, 8 o

~ Spinitof al. Ammonac . -. - 10.
 SpuitofSulphur - -~ 0. -
Spwitof Hars Homn -~ -~ - - 10, .-

Brandy - - PR ¢ T
Spurit of Wine Camph. - - 15
Alchohol .~ -~ - - . - . 20,

_iSwect Spmt ofVunol e = 20,

Spint of Sea Salt -~ -30
. Sumple Spint oletre < - R
; _HoffmansAnodync quuor e 32

Ol of Vitriol - ERR T 2
“AquaForus . - . - 40
Fuming SpmtofN:tre e 88

By thefe Experiments he - was convmced there was
only one Liquor left for him to try, viz. the Fumvzg)
Sputt of Nitre, and this he did_next ufe with amazing
Succefs 3 for having provnded feveral Glafles filled with
‘ Snow, on December 25, he poured the Spmt oletre in
one, and the ¥ fubfided to 53073 1t there became monon-.
Yefs, and broke the bulb of the Thermometer. ‘He noW
firit oblerved the ¥ folid, though not totally.fo, for 2
fmall Quannity 1n.the Middle of the Ball remained flud.
The external Surface of the mercurial Globe was conti-
auous, polite; and hard; fo that being pust into 2 Mor-

B2 tar,
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tar, it was beaten flat with the Peftle, 2nd appeared like.
Lead, euuttwg.the fzme found when ftruck ; beingre~ .
 duced to thin Plates;’ they ‘were cut with a Knife, and
sefembled the Brightnefs of the pureft Silver, but 1
about twelve Minutes they began to melt, and foon re-
covered the ufual Fluidity, .

On December 26, the natural Cold of the Air excged-

ing auy before, being at 212, Mr. Braun took the Op-

portumity of repeating his Jaft Experiment 1n two Ther-
mometers, and with fuch Succefs, that he obferved the

¥ to fink down to 650, and examinung the Bulbs, found

they were both cracked in feveral Parts, but yet adhered

to the.-Mercury, :which he obferved was now juft

thoroughly congealed; and therefore he makes - this

Degree: 650, the Term of Cold ﬁr the Cmg:larzm or
foamg of @ into o fohd Mutal.

By repeating thele Experiments undcr various Cll‘-
cumftances, he was at length able to produce Defcents of
the ¥ to 680 and 700 Degrees »-and at laft to 8oo, ard
beyond. - In this prodigious Degree of Cold, the Bulb
‘broke to Pieces, the 3 fell from the Height of three Feet
to the Pavement, in Form of z folid Mafs, or Globe of
Mercurial Metal, 1t was flacted by the Fall ; 1n fhort 1t

* was perfely folid, duéile, malleable, &c In all refpe&s
lxkc a Globe of Lead, Tin, or Silver. .
+Thus all Degrees of Cold ta that which congea]s and
‘ confol:dats fluid Quickfilver into a hard Metal, have
. been explored and difcovered by Experiment; and are ex.
prefs’d m all the three Scales affixed to this GRAND
_ THEMOMETER, as.you fee n the Plate, - g
-+ The upper Part of this Thermometer expreﬂ‘es all
,-, Degmes of Heat to that with which Bodies appear glw-
- aagin Twilight, . Mr. Braun has found by. his Experi~
-ments the Degrees of Heat with which Tin, Lead, Bife
mnth, &c. will melt, and Mercury bal; and thefe,
o with
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with the Heat of Melung Wax, Bolng Water, Sum..
mer Heat, &c are likewife marked on the Plate, . co

- By Mr. Braun’s Expenments st further Appears that,

thofe very Liquors which produced fuch remarkable De-
~ grees of Cold by ther Mixture with Snow, will at the
fame time create confiderable Degrees of Heat if mixed
with Water, even the Water of diffolved Snow. This
Paradox 1n Philofophy requires too prolix a Solution for
the Prefent, 1f 2t will admit of any at all, e
- Msr, Broun's Thermometer contains 1064 Dlvxﬁons
between boiling Mercury 414, and the Cold which con-
geals it to a Solid 650 ; and therefore the Bulk' of the
Mercury 1n 1ts boiling State; bemng made equal to Y0000
fuch Parts or Divifions, 1t1s evident, thatits Bulk in.a
State of Solidity will be 8936 of thofe Parts; and - there.
fore it's Diminution in Bulk-will be ;155%, or ngaxly %5
of the Whole ; and of - courfe 1t’s Weight,- or Specific
Gravity, will be fo much increafed. . But from 2 Tem-
perate State of the Aur to the Term of Congelation, there
are butabout 520 Divifions therefore 1ts Contraction 1
Bulk when bolid, will be only 329 or about 7% of 1ts
ordinary Bulkina flusd State, It's Specific Gravity 1s now
14, but when made folid by Cold, 1t wtll be 147, and
i 1ts Borling State, 1t-will'be 13,3.
Dr. Gearge Martine, i i Treatife on the Thermome-
.ger, has gaven us a Plate of no lefs than 16 different Scales
- of :Degrees or. Duifions for making: Obfervations with
. this Inftrument, ufed by different Perfons and Societies §
among thefe only two begin the Scale at the Freezing

Point, and Sir Jfage. Newiton was:the firft of thefe,
- and no wonder, fince this great Man could do Nothing
. bat what was confonant to the higheft Reafon; which
. undoubtedly points out that Degree of Temperature in
the Air, by which the ‘moft common Fluids: begin ta
fmy or congealy as the proper Term of Comparsfon for

- Heat
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Haat and C:ld, in 2ll Degrees above or below it ;- if thcrc
bezcy Reafon m tne Dmﬂons of the other Scales {par-
ticularly that of Farerbe £’ 1n common Ufe) I confcfs [

amata Lof to find 1t ; .
By the Deamz! Divifins of - the Armmarz Sca]e all

Comparifons of Hear and: Cold are greatly facilitated 5

thus 1f 12 reprefent the Heat of the Humane Body, ‘then

24 the Heat of meltirz Waz s twlce as great, “and the E

Heat whreh'n 2ty ['m being 72 appears tobe 6 T imes - ol

g‘eat, and, afly, the Hcat of ‘talng M:rury.ls~126 .
whchis 1ct Times that of Blood, Milk, Lnne, &c. -
Ch the other Hanl, the Cold of a common freezang Mix~
ture, ‘here at- Londin, 15 alfo 12', and the Cold producm:r
te utroft Conaenfation of \Iercury bemg 1.1.6, 15 more

than 12 Tres that of the Mixeure,’ v e
But Tr-msset.re, 3s they are commonly madc, are
little esfe-than. mere Therm: cspesy that 1s, thev rather
Se.w or a1 drcate the fame relauve Degrees of Heat and -
Co‘d than mea,ure them, as the Word Thermometer 1=
"Now 1 Orer.that they may be conftruded to
mcafur° 2n} Degrees mn the Qualities of Heat:and .Cold,
it muft be confidered _that equal Degrees of Heat can only
be meafurea: by equal Expnnﬁons of the Fluid, and:

theresore the feverel Degrees on the beales of Thermo~ .
m:ters cught to be fuch as will adcquately. correfpond to,°

and neafure the equal Differences of thofe .Expanfions of

the Fluzd anove or below fome given Point; and that mn

the moit imms d.a:* and facile Manner,

To this Lnd, 1t will be neccﬁ'm to fix on fome Pomt, .
ac a Term or Brurdary between Heat and Celd , And as

Sir Isaac T-FWTJ\ has chcicn thls Term. Whlch
exprt'h.s :hat 1 empcrament of the’ Alr m w‘m.h Ilral:r

Fezos ts fr. ze,or Sk gins tstlaw, 1t wou'u be prefump-

ticn tomm.. oi an) other for the BEGINM NG OF THE

SCALA i
The

-
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The Principle which Sir {faac Newten and De L’Ife go
upon 15 undoubtedly the beft , but as Ox’'and Sprrip
are far from being proper Fluids for an univerfal Standard
Thermomete'r, theirs could not be ufed in fuch a charac-~
ter 5 nar.can any Fluid be found for this Purpnfe but the
pureft MERCURY, asappears from whathas been fa:d above. :

‘The moft convenient. Form -for. the Bulb 15:by no
means a Globe, as the Heat or Cold cannot  fo' readlly and .
mﬂantly penetrate thro® - fiich aBody, it ‘ought' to be/
therefore of a long and’ flatted. Figure nearly l;]ce that in
the Plate," and the Tube having a proper Lquth and
Size of the Bore, 1s firlt to be’ mce]y weigh'd 1 a moft -
exa& Ballance ; and then to be filled with Mercury to ‘
the.Top, as it fands - thawmg Snow or [ce. ,

Secondly s The Bulb 15’ then to be immerfed into -
lat7xng Water, the Heat of which will expel 2 ‘ertaia-
Qxantlty of ¥ from the Tube, which muft be carefully :
colleded, and 1ts Weight taken'in Grains, -~ - -~

Thirdly ; The length of the Bore left Vacant by the |
Expulﬁon of the faid § muﬁ be exa&ly meafured n Imlm ,
zoodth Pars, - :

Fourth‘y, This bemg dnne, the Bulb of the Ther-
mometer 15 to be held over the Flame of 2 Sp;nt-Lamp ult
it has driven out” fo-much g, that the remander may -
~ ftand about the middle of the Stem when the ‘Bulb i3
again ‘put 1nto melting Snow, and thus you will have the
Fi cezing Paint afce:tamed, to be marked with a File,

Fifihly, ‘From thn Point you fet off the before meaa
fured Diftance of Length of ¥ expell d by boiling Water,
and that w:ll dﬁ'{,n the Punvt gf Ba:!mg If’atcr m the
Scale. ‘

Suxthly , The Thcrmometcr as now fixed to the frce-
zing Pom 15 to be very exally \\etghcd and from this
Weight dedud® that of "the cmpty Tube, and the Re-
mamdu wxll be the We wht of the contamed Mercury '

' Seventhly,
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Seventhly ; “Then fay, As this whole Weight of Q
to the freezing Point is to the Welght of that driven out
by boiling Waxer, fo 13 10000 to a fourth Number A ; '
this Number A will thcrcfore cxprcl's how many of the
rocoodth Parts of the whole § are contained 1n the Mer-
cury between the Pomts of Freezing and Bmllng Water, -
Eughtly ; Then fay, As the Numbcr A 1s to the whale
Diftance between thefe two Points, o is 100 to the
Length of the Bore occupied by 1ooth Part of the wholc o
Bulk of § =10000,
Nuuhly ; This Dlﬁznce or Meafure of 100 Parts is
carefully to be fet off from the Freezing Point above to-
wards the Top of the Tube, and below towards the Bulb
and each of ‘thefe 100drs being divided 1nto 10 equal
Parts, they will adequately thew the Expanﬁon of the =
Mercury in 10c0dth Parts of the Whole And thus the N
Scale 1s compleatly fimfhed for Ule.
In all that has been hutherto faid, it 1s fuppofed that the
Bore of this Standard Thermometer-Tube 1s evety where
equal whlch ought to bc exammed at firft by lemng a

fmall Quanuty of ¥ movethro® the whole Length of the
Tubc, and chen obfemng if 1t has. the fame Length m.,,' .
every Part; if fo, it is fit for the Purpofe, otherml's
Rot.
The Number A aboVé-mcnuoncd T have found m'fevc‘ .
ral Trials to fall between 150 and 155 ; and partlcularly ‘
in two Tubes with fat Bulbs it came out 153to the Sth
Part of 2 Gram. I'have therefore given 153 Parts of
16000 to the Diftance between the Freezing Point, and
that of Bmlmg Wat:r, in the Staua'ard ‘Ibmmmmr of the
annéxed Plate.
Whoever will confult Dr.G MARTINE'S. Eﬂ'ays on
thefe Subjc&s ‘'will be fatlsﬁcd that none of the numerous- -
Con&tu&mns of this Inﬁmment which he has exhibted,
are fitted for a Standard in this Kind, He bas, with great

Judgment
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Judgment, fhewn, that the faid Nuymber A which -
Fabrenbeit makes 180, De L’Iﬂe 150 and Reaumur 80,

gannot be deycnded ypon for Exaé}nefs » but we have

gven them a Place here, as they ferve to commumcate
and compare Obfcrvattons made 1n. dlﬂ‘erent Pattg,_,of ‘
the Werld; as that of Reaimus 1 n Frame, De L’{/I;s at

Peterﬂurgb apd Fabrenbert's all over the Globe,

But a5 no Thermometer has yet heen made to that -

Extent of Scalé, as' Natyre and Ufe require,” 1. have .

thought 1t might he ncceptable to the curious and ph:lo-

fophic Part of the Public to-have this firft Exemplar of

fuch a wonderful Conftrution.  Dr. MARTINB was
aﬁom(hcd at a Degrec of Cold which caufed a Defcent
of the ¥ to 27 5 below (o) m De L’Iﬁes Thermometcr
atPeterﬁurgb he could fcarce think 1t credible, "but

what' would he have thought, or fad, on hearmg that m.
the Year 17601t fell to 7 or 800 Degrees ! and congealed .
the 3 ,whlchtheDr haddemed to be poffible! Butwhathll B

not Time produce ! We make fuch. Thermometers now

{for fuch as are willing to repeat thofe amazing Expen- .
ments in very cold Chmatcs) w1th thc utmoft Eafe, and

though that Extreme Qf Cold cannot be cxhtblted hcre,‘

yet nothing 1s eafier than to fhew the other Extreme of o

Heat for botling § 1n the STANDARD THERMOMETER.

And, by feveral Expenments, I have found 1t to he very“‘

near the fame thh that of Mr Bt azm, as here marked m -

the Scales.

Phxlofophers have propofed a Mcthod of mveﬂwatnw_u
a1

Degrees of Heat much greater than that of ¥, when it
bails, even ta that of glowing, ot red hat ﬂleta/:, and, of

courfe, to explore itwhereno Fhermometer can be applied.
They go upon this’ Suppofition,’ that the Degrm of Heat
Ioft by Bodics in equal Tumes, are as the remawnng Degrees of
Heat in thofe Bodues at the Ends of tlmﬁ: cqual Intervals of.

Tmz:, and 1f thts wcrc the %u‘e, then the f.ud Degrces o‘{
o lo
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Joft and remaining Heat would be in gesmetrical Proportion;
while the Intervals of Time were in arstbmetical Propor-
timr; and granting this, nothing could be eafier, than,
{by obferving theTime 1n which theHeat of red hot Metal
becaine equal to that which the Thermometer could bear
when applied toit, and afterwards the Time (in Minutes)
in which the § fubfided to the Temperature of the
ambient Air,) to find the Degree of Heat in the glowing
Metal when firft taken from the Fire ; for, by this Means,
the bgaritbmetic CorvE might be eafily drawn to axprefs
all the Degrees of Heat an the Mercury and in the Metol
correfponding to every Minute of Time during the Ob-
fervation, in the Manner dire&ed in my New and Compen-
dizus SYsTEM of LoGARITHMS.

But the Virtuofo has little Reafon to hope for much
Satisfation in this Affair, forthat the loft Degrees of Heat
are as the Remainders in equal Times, 1s an affumed Pofit1on,
rather than a real Truth ; befides, were it altually Fa&,
the Heat of the ¥ could never become equal to that of
the common Air, as 15 evident from the Nature of the
before-mentioned Curve and it’s Alymptote ; nor fhould
Thave troubled the Reader with fuch an Hypothefs, had
1t not been afcnibed to Sir Isaac Newrox, and fo
Jargely treated of by Dr. G. MarTINE,

FINTIS



