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DE
"XPANSIONE HYDRARGYRI A CALORICO.
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Uﬁum Hydrargyri in Barometris & Thermometris o-
mnino efle vulgarem conftat, in illis nempe ob pon-
dus fuum {pecificum , pondere reliquorum liquidorum
majus, in his autem cum ideo, quod calori corporum
proxime proportionalis obfervata elt dilatatio ejus,tum
etiam, quod murationes caloris celerius indicat, & non
nifi majori calori (fupra -~ 315° Thermometri centefi-
malis feu Crwsir, quod folum in experimentis & calculo
bic afferendis adhibuimus) expoficum in vapores mutas
tur (*). lia autem ipfa dilatatio facit, uc correctione ali-
qua egeant oblervationes barometrice; cognoverunt enim
Phyfici, ad majorem alitudinem in Barometro aflurgere
Hydrargyrum calidius quam frigidivs, etiamf{i invariata

A ma-

™ J- A DE Luc unter[uchungen tiber die Atmofphiires wnd
die mu obmeifung threr verdnderungen dienlichen werbzeus
s. Aus d. Franz. iiberf. Leipzig 1776. Erfter Theil, S.

555 &, 495 &e. 502 &, 504 &



¥ )2 ( ¥

maneat presfio aéris. Dilatationis ejus invefligationem
neceflariam itaque duxerunc, ucaltitudines Barometrorum
ad normalem aliquem calorem reducerent, Diverfam
autem hujus dilatationis quantitatem intra temperacuras
aqux conglaciantis & ebullientis invenerunt diverfi ejus
{crucatores, quod quidem ex fequentibus apparet, ubi nu-
meri, fuis quique inventoribus appuﬁri, augmentum vo-
luminis hydrargyri, quod in calore o elt == 1, indicant:

CAavALLO = 0,0162000 (&)

LecHE = 0,0166020 (/3)
Roy == 0,0170567 ()
ROSENTHAL == 0,0571605 (J)
SirROMiR == 0,0174000 (#)
Luz == 0,0174074 ¢)

Scuuck-

() Philofophical Transaftions of the R(;J"f Society of Lone
don, Vol. LXXI, for the year 1781 , Part. I, p. 520 &c.

(B) Kongl. Vetenft, Academions Handl. fir ér 1758, fid. 46.

() Philof. Transations, Vol. LXVII, for the year 1777,
Part. 11, p. 682.

(&) Beytrige zur verfertigunz, kenninils und gebrauch me-
teorologifcher werkzeuge, Gotha 1782, 1724,

Ce) Kongl. Vetenfh. dead. Handl. for ar 1745, fid. 166.

(&) Voliftindige befchreibung vom ailen Barometern, von _]on.
Frieor. Lvz, Nanberg und Leivzie 173%, §. 78.
libro {uo: wollftindige anw:ifung di T crmomster su verfor-

tigen, Nuarnberg 173t, §. 273, deferibit experimenta
ceum Hydrargyro, tubo & globulo vitreo thermometrico
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SHUCKBURGH == 0,0182420 ()
p= Lue — 00185185 1.2)

Cum eadém plane dilatatio Hydrargyri puori & aliis
metallis mixti obfervara {it (1), diverfitacem allararum di.
Jatacionis quanticatum non quidem diverie naturz ipfius
Hydrargyri, fed methodis illas decerminandi pracipue
tribuendam efle judicamus. Cavarro, Lecue, StrOMER &
SuucksuicH dilatationis Hydrargyri quantitatem joblervata
ejus variatione incra temperaturas o® & -~ 100? in tubo
thermometrico, vitreo globo inftructo, determinarunt,
quoram folus SnuckpurGH correctionem, ob dilatationem
ipfius vitri neceflariam, inftituic, Roy autem, Lvz & pe
Luc in tubo barometrico expanfiones Hydrargyri obfer-
varunt, & inter illos etiam Roy dilacationem wvitri in cal-
culo non neglexit. Palam omnino eft, methodum illam,
fi corredio expanfionis vitri rite inftituitur, hac efle cer-
tiorem, cum, in Thermometro fenfibiliores quam in Ba.

A2 rome-

inclufo, inflituta, unde concludit, dilatationem Hydrargy-
ri intra temperaturas aquee congelantis & ebullientis effe
0,0156. Methodum autem hanc pracipue ob dilatatio-
nem vitri, cujus correftionem inftituere nequivit, rejecit.

(n) Philof. Transad. Vol, LXVII, for the year 1777,
Part. 1T, p. 567.

(9) Unterfuch. #ber die Atmo[phiire, I Th. §§. 364, 369.

() Lvz in dnwetfung die Thermomeier zu verfertigen, §.
280.

L ]



* )4 ¥

- +

rometro effetus producat dilatatio. Tn majores inprimis
hzc inducic errores, fi, ut fecerunt Luz & pe Lue, pro
minoribus tantum differentiis temperaturarum oblervan-
tur dilataciones, & inde pro majoribus calculo determi-
nantur. Cum itaque allate determinationes dilatationis
objectionibus obnoxiz fint, earum periculum etiam nos
fecimus, idque eo fimul confilioc egimus, ut invenire-
mus, [i, quod valgo credebarur, dilatatio Hydrargyri
gradibus Thermometri proportionalis eller, ve! fi potius,
quod fufpicati [umus, dilatatio inter temperaturas 4 9o°
& -- 100° major inveniretur quam intra o° & -4~ 10° , &c,

Thermometro vulzari mercuriali ad inveniendam di-
latationem hydrargyri ufi fumus, & quidem ira calculum
inftituere voluimus, ue rationem quoque dilarationis vi-
tri haberemus. [In (emperatura aqua congelantis fea o°
& » graduum metiti fumus alticudines correfpondentes
6 & &, hydrargyri in Thermometro (menluras numeran-
~do 2 pundto illo, ubi tubus cum globo eft connexus),
arque pofuimus tubi chermometri radiom =r, globi au-
tem ejus {phzrici == ¢. Sunt vero longitudines vitri in

temperatura 0° & » graduum ver : 1 - (325 4 2%)n o

62§00000
& fiant in his caloris gradibus volumina hydrargyri ut
11 x

(" Vide Differtat. de smterpolatione pro determinanda vitri
dilatatione a caloricoy Przf. G. G. HiLLetrom & Kefp. P.
SNELLMAN, edit. Aboa 1201, pag. 9.
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111k refpetive. Fa&a jam n'==1+f (3=s+zr;)u’ .
62500000

Tit ¥ - v = 40’ (1 -} )’ —-3rial(x ~-n1)? (**), feu facta

4¢° + 377a
e 1'._(3:. I+x=;"(1—[—:1’11:{-::'(1—}-5')‘. Ut ve-
3 3 L

ro determinarecur quantitas #!, experimenta cum ther-
mometro softro infticuenda erant,  Ufi fumus egregia Bi-
lance bydroftatica, a Mechanico Angli® Hurter facta,
cujus zqulibrium a pondere o,0t grani tolli potuit, Hac
determinavimus pondus ==p hydrargyri, quod in- tem-
peratura aqua congelantis implevit globum thermometri
& tubum ad longicudinem ==/, nec non, poftquam e
thermometro aliquancam hydrargyri expulium erat, pon-
dus =’ refidui, quod globum & tubum ad longitudi-
nem /' in eodem calore o occupavit, His cognitis, in-
notefcit etiam pondus == p — p’ hydrargyri in wbo lon.
gitudinis = b— 0/, cujus volumen, exprimente 1:7 ra-
tionem diametri ad peripheriam circuli, erit == 7 r* (6-5),

. bip—1p' .

Ulterius habemus b —b':6:1p=p': __Lﬁ_.z-.._) = ponderi
b— b

hydrargyri in tubo iongitudinis b, quare invenitur pon-

dus

") Cfr, Differtat. de methodis inveniend; dilatcione' liquido-
yim  Q calorico, Prccf. G. G. Hivisrrom & R{[}r‘. ) ()
PALANDER ; edit, Abom 1801, pag. 0.
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dus hydrargyri in globo contenti == p — el 1 [l
N . " — B
3‘,‘01 — My 2
i cujus volumen eft == § w¢'.  Ac quum fint
==/ :

pondera corporum homogeneorum in eadem temperatu-
ra voluminibus diredte proportionalia, erit
!-'.!’ hn

p—p 6..__?__: t et (b==10'): $7e®, unde invenitur

45’1 = 7' == bpt—Y%., Hoe autem valore {ubftituto, &
3 p—7
terminis in p— p’ dudtis, habcmr valor quafitus 1~} v==

( 1) (bt — ) - (p — p') ) (i
.) ~
bp' -——b’p-{-a(_p-_j)')

Omnes quidem, quas potuimus, in obfervationi-
bus adhibuimus cautiones ; quum autem minores erro-
res in menfuris tamen non potuerint non irrepere, cum
fex diverfis thermometris experimenta inftituimus, ut
media inter omnes dilatationes, ope =zquationis inventa
determinatas, vera proxima haberi poflet. Sequens au-
t¢m tabella tam menforas & pondera obfervata quam di-
latationes computatas complectitur,

Expe-



iExperi-| a a’ b | b P p! x
ment, | pro pro
n=%* 100 n=1 100

— —————

[ 646 467 |5:25 1,57]202, 8 199,39 0,017467
I |u8o) 584 (5:64201 92, 6 9135 0,017753
Il 12,33 7,47 '4.23 2,26 116,04 115,38/ 0,017454
IV |2,25 825 [4,19 2,38 220 218,99 0.017324
V11,63 558 4,60 1,58 140,62(138,77 0,017633
VI |45 2,68 5,29 5,45 60,1 57,37 0,017775

Si omnium horum valorum mediom fumitur arith-
meticum, habzeur ¥ == c017§83, quem proxime verum
valorem dilatationis hydrargyri intra calores 0® & -~ 100°,
fato ejus volumine in temperatuta o° == 1, efle puta-
mus, Uc autem in quacunque alia' temperatura etiam in-
veniatur @que verus valor dilatationis & voluminis hy-
drargyri, fiat bp" — bp == 1, nec non p — p'==1, &
a == o, His pofitis, proe n == 100 erit 1,017§83 ==
(1.00084)* (1.00084 — 2’), unde invenitur a'==0,0150354,

——

adeoque in temperatum n, a'== 0,001 503541, & 1-|-x ==

1 + ";)a + n + o o-‘“01503!4“) =
(32 .J_..‘~) ( (325+ws)ﬂ+
( + 62500000 + 62500000

0,0001503547)  Hujus =zquationis ope fequentes funt
computati valores.

Calor
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Caler l Volumen  Differentia | Differentia
hydrargyri  prima fecunda

m— - — e ——

—40 0,99351 T
) D293 § 0.001591 | |
=30 0,995 109 10,000019
“iaoloiongre Q001610 25"
20/0,996719 0.000021|
| C;001631 !
—10 0 998450 '~ , 0,000019
.- oc01b50 |
0] 1.000000| e 0.000019
0.c01669 -
—}-10 "001669'0001690 © 000021
20/1.003359 oroar"oy 0 000019 |
30, 1,005068 .. 0,00C018
2=1) 0,00172 .
401 1,000795 0,001748 0,000021 |
sol1,008543 " 72 0.00001!
o l,.:noam'.a"m)l "8; 0.000020
70!1,012097 ° 7 0.000021

80| 1,01390558’22:2?3 0,00002 1
'1,01 4 " 20,
90,1,015734 0,0018.}9?’0000 o*

1100 1,017583,

Formula', ad dererminandos valores 1 -}- x inventa,
operofiorem requirit calculum, quare aiiam fimpliciorem
e valoribus jam computatis deducere conabimur, Appa-
ret in tabula proxime precedente, differentias fecundas
omnes mquales refpici pofle, adeoque differentias pri-
mas pro ferie haberi arithmetica, ubi differencia termino-
rum communis elt = 0.coc01684, qua invenitur quaren-
do medium aritchmeticum inter omnes differentias fecun-
das inventas. Sint inventa
volumina hydrargyri == 4,5 4.5 4,5 - - - 4,

differentiz prime == Ad.; A== =By .

communis differentia fecunda= a

ut
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ae fit A4, = 4, — A,

A, = A4, — 4,

Ad; = 4, — 4,

a‘/}? [ T = '/}f" — m. = I
adeoque A4, 4 Ad, = 4, — 4,

od, 4~ aAad, 4+ ad, == 4, — 4,

A, + Ad, ‘"i‘ A, + =Dy -y —dy—=A,
mec non 4, =d, - Ad, +Aad, 04, - -~ -Ady = 4,
In ferie autem arithmetica A4, - A4, F---+ A4,
ultimus terminus numero m — 1 eft A, _ ; ==Ad'-}

5

LA, ;- (m -2)s,adeoque ejus flumma = T (a4,

2
-}~ (m — 2)a), Hoc valore (ubftituto erit

A, == 4, - (m — 1) (ady 4 Z= 2 a),

Cum hic fignificent 4,, 7,, 4,, &c. volumina hy-
drargyri pro quovis gradu thermometri decimo, facto
d,==1 in calore graduum # ==o, erit

M= 1pron —o
m== 2 == 10
m= 3 n == 20
m = 4 n —= 30
& &e.
adeoque n==10 (" — 1), t = + I, memr=" &

10
B me— 2
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s L, pr
ok P 10 Sed pro n==o0, feu 4, =1 eft quo-
2 20
que A4, = 0,001669, nec non & =-0,00001984. His
itaque omnibus valoribus fubftitutis, invenitur velumen

bydrargyri in temperatura # graduum

1-}x =14 Z (0,001669 4 000001984 T —_1° ),
10 2

feu 1 - x == 1 - 0,000165908 7 -}- 0,0000000992 %2, cujus

®quationis ope pro quocunque calore # facile invenitur

volumen hydrargyri.
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