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In dimetienda quantitate dilatationis corporom a ca-
lorico ita inprimis experimenta [ua inflituisfe in-
venimus Phyficos antiquiores, ut illam pro majore
caloris differentia determinarent, plerumque lu} no=-
nentes, cuivis gradui Thermometri alicujus, tempe-
raturam quandam intermediam indicantis, proportio-
nalem esle dilatationem. Maximam fcilicet, quam
aslequi posfent, ineequalitatem temperaturarum in ex-
perimentis queefiverunt,ut expanfiones majores inveni-
rent, atque ut errores, qui evitari negvirent, minimi
esfent momenti. [Hine accidit, ut adhue paucorum
corporum certe cognofcamus dilatationem pro quo-
vis gradu caloris in Thermometro dato. Exceptis
enim legibus expanfioris aéris atmofpheerici alisrum-
que aéris [pecierum, vaporum aquae vure & [piri
tus vini ), nec non dilatationis vitri %), nullam in-
A veni-

®) Leges hxe expanfionis inveniuntur in Newe Architektura
éyrh aulika vor Hrn. PrRONY, ans dem Franz. von KArL

CHRISTIAN LANGSDORF, frarzlf am Main 1801, awei-
ter Theil, S, 136 &,

*°) Vide: Dislert, de iwterpolatione pro determinanda vitri
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venimus in feriptis Phyficorum formulam, cujus ope
aliorum corporum expanfionem in data aliqua tem-
peratura determinare posfemus. Sic quoque ad de-
terminandum volumen aquae puree in diverfis tempe-
raturis omni caremus regula cerra, etiamfi cognitio
hac utiiis omnino esfet. Secundum oblervationes
quidem D:ni Norrer contendunt Phyfici, volumina
aqua conglaciantis & ebullientis esfe in proportione
1:1,04 7); inde autem eo minus de gradu dilatatio-
nis in temperaturis aliis mediis concludere licet, quo
certius ex recentiorum experimentis apparere videa-
tur, expanfionem aquae pro gradibus punéto conge-
lationis propioribus minorem, pro gradibus vero pro-
pe ebullitionis punétum fitis majorem esfe.

Qui preeterea Thermometris aqueis experimen-
ta de dilatatione aquee inftituerunt, nec non qui gra-
vitatem aquae fpecificam corpora folida in illa pon-
derando determinarunt, conrendunt volumen aquee
cirea temperaturam # 5% in Thermometro Cersit mi-
nimum esfe, quibus tamen alii jure objecerunt, con-

fiderationem. dilatationis. inftrumentorum fuorum il-
los

dilatatione- a calorice, Prefide G. G. HiLrsTroM &
Refp: Perro. CHRIST, SNELLMAN, cdit. Abox 1§01, pag.

g & 9,
*) Vide: Prony' 1, ¢, © Th, 280 I,
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los neglexisfe, adeoque nihil certi ex eorum experi-
mentis concludi posle *).

Cum inventam habeamus regulam, cujus ope
determinari queat pro data caloris temperatura vitri
dilatatio "), cumque etiam computare poslimus, qua-
lem effetum dilatatio heee inftrumentorum vitreo-
rum in experimentis circa aquee expanfionem faltis
exlerat ***); veram hujus expanfionis legem, de qua in
temperatura congelationis calori propiore praccipue
inter Phyficos difputatur, jam inveniri posfe conten-
dimus, & quidem noltra de determinanda dilatatio-
ne intra punéta 0o° & + 20° in Thermometro cente-
fimali conamina paginis fequentibus venia lectoris
candidi publici juris facimus.

Satis quidem fuisfet commodum, experimenta

in hac disquiflitione necesfaria infticuere cum aqua in-
A 2 clu-

-

%) Cfr. Dislert, de methodis inveniendi dilatationes Ij;gm'-
dorum a calorico, Pref. G. G, HALLsTrOM & Refp,
L. Pu. Paranper, edic, Aboxe 1801, p. 2. {qq,

*°) In Dislert, de interpolatione pro determinanda vitri di-
latatione a calorico, Abowx 1801,

oc) Vid, Dislert, de metbodis inveniendi dilatationes ligui-
dovum a calorico, Abowr 1801,
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elufa in tubo, qui globo infiru®us esfet; cnm autem
metueremus, ne evaporatioo aquee,. cujus menfuram
facere non posfemus, dimenfiones altitudinis in tubor
erroneas redderer, cumque etiam determinationem
radiorum tubi & globi fatis exaftam, quee in caleulor
necesfaria fuisfet, inltituere nequiremus; corpus vi-
treum in agua ponderando hujus dilatationem in di-
verfis temperaturis invenire conati fumus. Ul fumus:
bilance hydroftatica, a celebri Anglie mechanico
Hurrer affabre facta, cui pilo humano appendimus
vitrum album, & hujus pondus in aére atque in a-
gua dcftillata exadtisfime, ut potuimus, obfervavi-
uwius.  [Differentia horum ponderum diminutionem
ponderis in aqua nobis pracbuit, quae in temperatu-
ra congelationis fit == p, in calore antem graduum m
in Thermometro Cevsit == p’.  Si nulla vitri dilata-
tio fieret, volumen aqua:, quod in temperatura o©

ponitur — 1, in calore m graduam esfet — 2; fadto
I
autem vero aqua volumine — » in hac temperatura,
SO {32 2m om? po .
habetur g = (1 4 1325 F 27 27 P9y qua sequatio-
62500000 P

ne, poltquam inventwmn erat pondus vitri in adre —
01718, ad inveniendum valorem 7 in lequente Tabula
ufi [nmus.

Gra-

*) Clr, Dislert. nuperr, cit, p, 14,
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L Cmidus Pondus, Dimin.

_'Il;.: : aqia. i)!tll {):[)I J J—1
, o] 5 32327 35}.}.31 I,OODOGOQ 1,C0C0C004 Q, 00000001
| & 1|5322138497[0 0,999844210,9958592
| F 21332 ?535501 0,999740210,9997727
+ 35321538703 0,9996884 owua*’o
F453213,5 383504)5 ©19996494!0,999712
+ 5153213 38505(0.9996365(0,9997 (82| — 0,0002818
b+ 6153213 38505 09996 65(0,9997324 !
+ 7153214 3850410,999662410,9957764
4 8l532105/38503]0,9996884 ©19998210
| + 9/53216]38502/0,9997144 0,9998620
T 10153218 38500]0=999?t’6° 0.9999314| — ©,0000585
+ 119322038498 0,9998182|1,0000012
12 532:2]33496 £,9998702| 1,0000720
- 13153224)5[38493/5,©,9999349| 1,0001539
|+ 14/53228(384990 1,0000260|1.0002450 .
4 15'53230'384881,0000780(1,0003330; ++ 0,0003330
+ 16 §3233 38435*1 0001560} 1,0004287 i
+.17 §3236 38482/1,0002339|1,0005282
b 18 53239,5 38478/5(1,0003244 | 1,0006370 !
+ 19 §3243 38475]1,0004160|1,0007462
+ 20 §3247'38471|1,0005200 ,0002\717 ¥+ o.onof717

Ex hac tabula apparet, {i nulla dilatationis vitri
ratio habetur, in temperatura + 5° & # 6° maximam
videri aquae denficatem, ficut illam quoque alii diver-
fis modis invenerunt. Si vero in aucta temperatura
vitrum dilatatum confideratur, atque calculus obfer-
vata hac expunfione inflitvitur, propior quidem tem-

A 3 pera-
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peratura congelatmms invenitur calor lllo, in quo E
qu,L denfitas eft maxima, non autem hoc in ipfa con-
gelatione accidit, ut putare videntur D:ni von Ar-
~niv °) & Monge ©°). Nam circa quartum vel in-
tra quartum & quintum caloris gradum minimum es-
fe volumen aquwe apparet. Praeterea notabilem in
hisce O\]’i(‘llm{ll[l‘} eflicit mutationem dilatatio vitri,
Non enim mrvr, adeoque nec negligenda, eft diffe-

rentia inter 2 & y, quae etiam in majore calore ma-
a
jor elt,

Ut appareat lex expanfionis aquee in diverlis
temperaturis, asflumamus @quationem, quae pro da-
to aliquo caloris gradu x dabit dilatationem y — 1
voluminis ejus, esfe hanc: y — 1= Ma™ + N3™ 4 y,
in qua quantitates conftantes 47, IV, a, 3, 7', ope quan-
titatum in tabula precedente datarum determinabun-
tur. Brevitatis caufa ponamus

gradibus Thermometri ¥ == 03 5; 10; 15; 20;

relpondere valores y — 1 =03 a; b; ¢; d;
ut,

“y Vid. Annalen der Plhyfik, berausgegeben von Lupw,
Wirn, Gieeerr, Hale 1800, § B, 1 5t, 65 f,

o) Clr, Neue Architektura bydraulica, von Proxy, 1 Th,
ag8o |,
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ut, fubfiicutis his fucceslive in'sequatione generali,
habeantur [equentes equationes:

o==M + N + LTS

a == Me* + NB° + vy,

b = M«'° + NB*° % 9,

¢ == Mz"* ¥ NB'* 3 9/,

d = Max*° 3 NB2° + 9.

Subtrahendo quamcunque harum pofteriorem a
priore exterminatur|y’, & inveniuntur fequentes:

=M (1 —a')+N (r—p3%)
— b =Mz (1 — ) & NB* (1 — 3*)

a

b — ¢ == Ma* (1 - a®) &+ NB*° (1 - 3%)

¢ =—d=Mxz'% (x -a*) + NB'* (z - 35)

Si ulterius ab antecedentibus, in &' dutis fub-
trahuntur [equentes, eruuntur

—ax* —atr b =N (& —f°)(1— B%);

(@—© af —bdc=NB* (af -f%) (1 —f3°);
(b—c)a —cdd==NB*" («° - £°) (1 — B ).

—

Harum equationum membra pofteriora efliciunt
feriem geometricam, cujus exponens eft 87, quare
membra priora has dant 2quationes:

a —byas — b3 e;
\b'——-“/ “i -— ¢ (1,_,'

unde

(— aa® — a3 b B

(@ —10) a* —bxc)p

I i
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unde exterminando (5 eruitur
(@ — b o® ~b F¢c (b — )’ —c#xd
—aw® —a+tb T e =D e

& evolutis teriminis atque pofitis

(@a-0y* v alb-eY==A, ta-b) (b-e) % a’¢-d — B,
&K (b—=rc) —(a—10b)(ec —d)==0C, erit
Aa'? = Bu® + C == o.

Hujus vero equationis radicem quadratam quae-
rendo invenitur

g B3 VB* — 44C.

&° ; adeoque
2.4
el (B + VB — 4/!0)!:5.
2.4

Inventa fic 2, determinatur 3% ope sequationis

ﬁs:(ﬂ—l’) et "-l_’i'}'t':b’-— vV B* — 44C,
s DS vl B 2.4 !

unde innotelcunt
ﬁ=((d—&)u’-—-5+c Vs __ (B-yB -4 AC 1:5
—au’ —a¥b 2.4 ’
N — —aa —arlb
(#° — B%) (1 — f8°)’
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M——08—N(—=8°) _ af3s ¥ a—0

1 — (¢ = 3%) (1 — &*)

& = — M — N.

Si jam fubftituuntur valores experimentis inven-
1, feilicet

2 >= — 0,0002818} b =— — 0.00%0685 ¢

¢ ==  0,0003330; d = 0,00087:7;
inveniuntur

M = o0,001008357. Log, M — o,c036145 — 3.
N == 0,000715207. Log. V = 0,8544320 — 4.
a = 1,048353714. Log. &« == 0.0205076.

B == 0,74566831, Log. 8 = 0,8725456 — 1.

1+ ¢ = y == 0,9982765.

His itaque adhibitis valoribus habetur pro aque
volumine # in temperatura x graduum, in Thermo-
metro centelimali intra o & + 20° oblervatorum,
determinando heec aequatio:

y = Ma" + NB* % 7.

~ Ope hujus 2equationis fequentem computavimus
tabulam:

B Gra~
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Optime
calculus ope

A I Wi e N OO i T R

Gradus
Therm.

Volumen a-
gue  caleulo
C inventuam.

Diilecentininter vo-
lumina qu experi-

mentis & culeulo
inveniuntur.

1,0000000
0,99986%9
0,9997824
3 0.9997349
4 © 9957156
§(0.9997182
6/0,9997381
7'0.9997715
8 0.9998161
9 0,9998598
10.0,99993 14

)DMO'

11|0,9999995
12/1,0000747
13 1,0001553,
141;000241 3
1§,1,0003328]
16 5,0C04295
17'1,0005347
18!1,0006392
19(1,0007§ 2.4
20,1,0008713"

0,0003000
0,0000077
0,0000097
0,0000012
0,0000034
0,0000000
— 0,00000§6
7+ 0,0000049
4 0.00C0049
— 0,0000078

0,0002000
+ 0,00000113
— 0,0000027

T

— 0,0000014
+ ©,0000037
4+ 0.0000C032
— 0,0000008
— ©,0000035
— 0,0000022
— ocococ62
— 0,0002C04}

itaque experimentis convenire videtur

sequationis ¥ == Ma™ + AB" + y infticu-
tus, & quidem exaltislime, fi quinque primas notas
decimales confideraveris; parte enim voluminis cen-

ties
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ties millefima minor obvenit differentia inter volumi-
na, qua experimentis & calculo inveniuntur.

Ut exacta inveniatur temperatura &, in qua vo-
lumen aquie ¥ minimum evadat, differentictur equa-
tio y — Ma" + N3* * y, ut, denotante 7 Logarith-
mum hyperbolicum, habeatur dy == .Ux'\'f:".-‘ La #

Np%dx . Lp, adeoque pro cafu minimi 7, 7_ R
a.x

Mo . Lo+ Np*. Lp =o. Hinc erit Na*Lo =
— NB’Lp, atque

@\ NLj3 NIg d
- — e R YYP denotante / Loga-
(@) ML Ml 8
rithmum vulgarem; adeoque invenitur -
# (o — I8y = IN — IM & I( — I8) — I (Ix),
& w o IV = IM 5 1(—1B) — Iia)

lee — I3

Cumque fit — /3 quanritas pofitiva, ut etiam o-
mnes reliquae quanticates affirmativee, erit quoque x
realis. Eft autem in cafu preefenti

= I



— 1B = 0,1274544%, adeoque / (— /f3) = — 08946452
la = 0,0205076 — /] (la) == + 1,6880852

fa-183 = 0,1479620 + .0 7934400
— IM == + 2 9953853
+ 3.789825§
IN = — 3,1455680
T ©0,6442573
1. 0,6442575 == ©,8090594 — I.
L 0,1479620 == 0,1701443 — 1.

lx = 0,6389151,
adeoque x == + 4,35427;

in qua temperatura minimum eft aquae volumen .
Ut vero hoc volumen innotefcat, fiat valoris 4,35427
{ubftitutio pro x in wquatione y == Ma™ + N3" + y,
quo facto invenitur minimum volumen
Y= 9,9997143
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