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DE

EXPANSfONE HYDRARGYRt A CALORICO.

Ufum Hydrargyri in Barometris & Thermometris o-
mnino efie vulgarem conflat, in illis nempe ob pon-

dus .uum fpecificum , pondere reliquorum liquidorum
majus, in his autem cum ideo, quod calori corporurn
proxime proportionalis oblervata efl: dilatatio ejus,tura
etiam, quod murationes caloris celerius indicat, & non
nifi majori calori (lupra -j- 315° Thermometri centefi-
malis (eu Cels.i, quod lolum in experimencis & calculo
bic afferendis adhibuimus) expofitum in vapores muta-
tur (*)" Iha autem ipfa dilatatio facit, ut corre&ione ali-
qua egeant obfervationes barometric_e; cognoverunt enim
Phyfici, ad majorem altitudinem in Barometro afTurgere
Hydrargyrum calidius guam frigidius, eciamfi invariata

A ma-

(**) T. A. de Luc mterfuchungen Über die Atmofphare9 und
die zu abmesfung ihrer veranderungen dienlichen werkzeu-
ae Aus d. Franz. iiberf. Leipzig 1776. Erfter Theil, S.
435 &c. 493 &c. 502 &c. 504 &c.
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maneat presfio aeris. Dilatationis ejus invcfiig-*tionem
necefi-riam itaque duxerunt, vt altitudines Barometrorum
ad normalem aliquem calorem reducerent. Diverfam
autern hujus dilatationis qu-.nc_.atem inrra temperaturas
aqua? conglaciantis & ebullientis invenerunt diverfi ejus
fcrutatores, quod quidem ex fequentibus apparet, übi nu-
meri, fuis quique inventoribus appofiti, augmentum vo-
luminis hydiargyri, quod in calore o° eft =i, indicanc;

Cavallo ss 0,0162000 («)
LtxnE = 0,0166000 (/3)
Roy = 0,0170567 (7)
rosknthal =0,0171605 (s)
Sjromlk = 0,0174000 (*)
Luz = 0,0174074 £)

SCHUCK-

(«) Philofophical Transaßions of the Royal Society of Lon-
don, Vol. LXXI, for the year 1731, Part. 11, p. 520 &c.

C/3) Kongl. Vetenjk. Acadsmiens Handl. for ar 1758, fid. 46.
Cy) Pliilof. TransadJions, Fol. LXVII, for the year 1777,

Part. 11, p. 682.
CJ) Reytrage zur verfertigung , kenntnifs und gebrauch me-

teorologifcher werkzeuge, Gotha 1732, 1784.
C.) Kongl. Vetenjk. Acad. Handl. fbr dr 1745, fid. 166.
(£) Volljlandige befchreibung von ailen Rarometern, von Joh.Friedr. Luz, NUrnberg und Leipz;g 1784, §. 73. In

libro fuo: volljlandige anweifung ditTlerrmmeterzu verfer-tigen, Niimbcrg 178t, §. 278, deicribit experinienta
cum Hydrargyro, tubo & globulo vitreo thermometrico
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Shuckburgh = 0,0182400 (*-<)
d>. Luc =00185185 l^)

Cum eadem plane diiuatio Hydrargyri puri & aliis
n.etallis mix.ti obfervata fic ('_), diverfitatem alfatarum di-
latacionis quantitatum non quidem diverfa. naturre ipfius
Hydrargyri, led methodis illas determinandi pra.cipue
tribuendam efie judicamus. Cavali.o , Leche, Str6mer|&
Shuckbu,;gh dilatationis Hydrargyri quantitatem,obfervata
ejus variatione intra temperaturas o° & -f- 100 0 in tubo
thermomerrico, vitreo globo inflrudlo, determinarunt,
quorum folus Shuckburgh correctionem, ob dilatationern
ipfius vitri neceflariam, infrituit. Roy autern, Luz &de
Luc in tubo barometrico expanfiones Hydrargyri obfer-
varunt, & inter illos etiam Ro_ dilatationern vitri in cal-
culo non neglexit. Palarn omnino eft, methodum illam,
fi correclio expanfionis vitri rite infiituitur, hac efie cer-
tiorem, curn in Thermometro fenfibiiiores quam in Ba.

A 2 rome-

inclufo, inftituta, unde concludit, dilatationern Hydrargy-
ri intra temperaturas aquae congelantis & ebullientis effe
0,0156. Methodum autern hanc praecipue ob dilatatio-
nern vitri, cujus correc_ionem inftituere nequivit, rejecit.

C»j) Philof. Transaa. Vol, LXVII, for the year 1777,
Part. 11, p. 567.

CS) Unterfnch. Hber die Atmofphare, I Th. §§. 364, 369.
(,) Luz in Anweifung die Thermometer zu verfertigen. §.

280.



t) 4( *rometro erTedlus producat dilatatio. In majores inprimis
ha.c inducit errores, fi, vt fecerunt Luz & de Luc, pro
minoribus tantum differentiis temperaturarum ob.ervan-
tur dilatationes, & inde pro majoribus calculo determi-
nantur. Cum itaque allatas determinationes dilatationis
obje_lionibus obnoxiee fint, earum nericulum etiam nos
fecimus, idque eo fimul confilio egimu?, vt invenire-
mus, fi, quod vulgo credebatur, dilatatio Hydrargyri
gradibus Thermometri proportiotialis eflet, ve! fi potius,
quod fufpicati fumus, dilatatio inter temperaturas -[- 900

& -|- ioo° major inveniretur quam intra o° & -{- io°, &c.

Thermometro vulgari mercuriaii ad inveniendjm di-
latationern hydrargyri ufi fumiis, & quidem ita calculum
inftituere voluimus, vt rationern quoque dilafationis vi-
tri baberemus. In temperatura aquae congelantis feu o°
& n graduum metiti fumus altirudines correfpondentes
" &at hydrargyri in Thermometro (menfuras numeran-
do a puncfro i)lo, übi tubus cum globo eft connexus),
atqne pofuimus tubi thermometri radium =r, globi au-
tern ejus fpharrici =-. Sunt vero longitudines vitri in
temperatura o° & -" graduum uti : i -\- v3254--") w

62500000
& fiant in his caloris gradibus volumina hydrargyri vt

1: 1 -j- x

C. Vide DifTertat. de interpolatione pro detrrmhanda vitri
dilatatione a calorico, Prcef. G. G. Hallstrom & Refp. P.
Snellman, edit. Aboce 1801, pag. 9.
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i: i+ .v refpedive. Fad_a jam »""==_ i + ;£-____£_!____, e-
-62500000

rit 1+x = 4f'C-+»0, + 3r»a'fi+«')» (+-)? ftu fada
4f 3 + 3^fl

>"' = ____, 1+ x = r'(,+._M»+^(i+.^)»; Utve .
3 k r> + a

ro determinaremr quantitas r', experimenta cum ther-
mometro noftro inftituenda erant. Ufi fumus egregia Bi-
lance hydroflatica, a Mechanico AngHae Hortkr facra,
cujus tequdibrium a pondere 0,01 grani tolli potuit. Hac
determinavinuis pondus =;. hydrargyri, quod in tem-
peratura aquse congelantis implevit globum thermometri
& tubum ad longitudinem = b, nee non, poftquam e
thermometro aiiquantum hydrargyri expulfum erat, pon-
dus =/■' refidui, quod globum & tubum ad longitudi-
ntm b in eodem calore o° occupavit. His cognitis, in-
notefcit etsam pondus = p — p' hydiargyri in tubo lon.
gitudinis =b— b, cujus volumen, exprimente 1: tt ra-
tionern diametri ad peripheriam circuli, erit =71r2-(b -b).

Ulterius habemus _> — _': _:: /. - p': -IL~—J = ponderi
b—b> r

hydrargyri in tubo iongitudinis _*, quare invenitur pon-
dus

(*■**) Cfr Differtat. de methodis invenimdi dilatcionc liqitido-
ram a caiorico, Prcef. G. G. Hallstrom & Refp. L. P.
PALANDER, edit, Aboas 1801, pag. 10.
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dus hydrargyri in globo confenti =p — _ki J'._ =_-

/,nl ' I ,
J. _, cuius volumen eft ==±7.?'*. Ac quum finc

b—b T's

pondera corporum homogeneorum in eadem temperatu-
ra voluminibus diredle proportionalia, erit

/, ,jl /,' ,J
p— p' : J .: -.7T^(b — -'):^f', unde invenitur

b — _■'

UL =r* = ./J ~ ?. Hoc autern valore fubftituto, &
3" P — P'
terminis in p —p> du&is, habetür valor qua.fitus i + .v —
f2+ »') (bP > - b'P ) + _' (/. -/7'A �

V bp-bp + aip-p') J K Tl "
Omnes quidem, quas potuimus, in obfervationi-

bus adhibuimus cautiones ; quum autern minores erro-
res in menfuris tarnen non potuerint non irrepere, cum
fex diverfis thermometris experimenta inftituimus, vt
media inter omnes dilatationes, ope a.quationis inventa.
determinatas, vera. proxima haberi poflet. Sequens au-
tern tabella tarn menfuras & pondera obfervata quam di-
latationes computatas complectitur.

Expe-
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Experi-, a I a' b b p P' \ x

ment, I pro pro
= f 100 !#= +100

I hY\ 4>^7 S^S i,57 202, 8 199,39 0,017467
II r,8o; 5,84 15-642,01 92,6 91,35 0,017753

111 2,33: 7,47 4,23 2,26 116,04 j. 15,38 0,017464
IV* s,4J &2 5 ,4,192,38220 218,990,017324
V ",63; $s 8 4,60 1,58 J4°>^2 138,770,017633
VI i,4s| 2,68 5,29 i,45 6o>1 57,37 0,017775

1 1 l

Si omnium horum valonim medium furnitur arith-
meticum, habstur .v == 0017583, quem proxime verura
valorem dilatationis hydrargyri intra calores o° &4" Ioo°>
facto ejus volumine in temperatura o°= 1, efle puta-
mus. Uc autern in quacunque alia temperatura etiam in-
veni.itur nrque verus valor dilatationis & voluminis hy-
drargyri, fiat />/.*' — bp =1, nee non p — /"' = 1, &
a= o. His pofnis, pro n -~-~ joo erit i,0i7583 ~
(1.00084)" (1 00084-f- a'), unde invenitur «'=0,0150354,
adeoque in temperatura n, a'— oocoi 50354, & i-\-x ==
! _}_ n 'Y (1 -\- ri, -{- o 000150354«) =
(x _f [3 25 + -<\j V(_ + (32y + a»)f +\ 625C0000 J \ 62500000
0,000150354«) Hujus aequationis ope fequentes fun*
computati valores.

Calor
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Calor j Volumen Diffcrentia Diffcrentia

I hydrargyri prima iecuncla
—40 0,993 518
—30 0,995109°'°°;5^!0,0000i9

—201,003359',^0 0000019+30.,005068
7
°?o,oooo l8+40' 1,006795 „''-Q O.COOOJIi

Yh>°°^YTYf7 °°°°°><>-j-60 1,010310' JJJ 0,000020
-70! °'°°--80,1,013905'°/°°°*o,oooo2l
+90,1,015734 'YliaZ 0,000020+ joo 1,017583 °'°01^, I

Formula', ad determinandos valores i -\- x inventa,
operofiorem requirit calculum, quare aiiam fimpliciorem
e valoribus jam computatis deducere conabimur. Appa-
ret in tabula proxime praecedente, dirFerentias fecundas
omnes aequales refpici polle, adeoque dnferentias pri-
mas pro ferie haberi arithmetica, übi difFerencia termino-
rum comaiunis eft = o 0000198-J, quae inveuitur qua*ren-
do medium arithmeticum inter omnes differentias i-ecun-
das inventas Sint inventa
Volumina hydrargyri == A, ; A%\ A,\ *- - A^.

difterentije primse = AA; AA^; - - - i\Am
_

z .

communis diffcrentia fecunda= a. -
u(



% )9' ( *«£ fit A/-_ = A- — A_
_\/t. == .4, — j
C\A, = 44 - /-,
Ak,. M . = /^,,, — Am

_
r

adeoque _\A_ + AA_ = A, — A_ s
AA_ + Ad_ + AA3 == A4 — A..

A.7. + kA* -f. £&, H - A4„ - i — Am~ZAt

nee non Am *-Az -\*£mAx -j-A^a +A^3 -f- - - - - „,
In fene autern arithmetica A__, + A4. *-f C-.dm ~
ultimus terminus numero m — i eft A4« ■- i =A^'+i
AA. +(m-2)„,adeoque ejus fumm a t. (t\At

2

+ (_m —2) a), Hoc valore fubftituto erit

Am = A_ + (m -i) (A/-t + ? 4
2

Cum hie fignificent A_, A^, A,, &c. Volumina hy-
drargyri pro quovis gradu tl.ermometri decimo, fafto
A_ == i in calore graduum n =o, erit

m == i pro n = o
m == 2 n = 10
;;■ ==3 n "— 2°
tn == 4 « == 30

&C &c.

adeoque « = io(w — i), m = __L + i, w— x = iL, &
10 10

B w—-a
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"—- = n — 10 , Sed pro n=o, feu A_ = i eft qua-
-2 20

que A^, =0,001669, nee non a = 0,00001984. His
itaque omnibus valoribus fubftitutis, invenitur volumen
bydrargyri in temperatura n graduum

1 1 n 1 ss r ti — IO \I+ AT = I +— (0,001669 + 0,00001984 1,
10 20 /

feu i+a-= 1 +0,000165908« +0,0000000992 *-?*-,cujus
xquationis ope pro quocunque calore n facile inveniiur
volumen hydrargyri.
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