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P iylicis ullius inftrumenti vix {reqventior eft ufus
i gvam Thermometri,qvod itagve qvomodo per-
fetum, qvantum fieri posler, conficeretur, plures
docuerant. Et qvidem omnes in ea re convenire
videntur, qvod ftatnant, illud esfe conficiendum e
vitro, qvod inter plura rigida corpora ab aufte ca-
lorico minimum diatari compertum eft, ut omnis
fere, qvee in en obfervetur pro diverfis caloris gra-
dibus variutio, a dilatatione materire praecipue flui-
dae vitro inclufie, non autem notabiliter ipfius vitri,
pendeat. In plerisqve iraqve obfervationibus ther-
mometricis parva adeo aslumitur dilatatio vitri, ut
qvali evanefcens relpedtu dilatationis fluidi inclufd
confideretur. Non antem omnino esfe in hac re negli-
gendam vitri expanfionem vel inde patet, qvod revera
exiftant phaenomena in Thermometro obfervata, qvae
a diverfa vitri et fluidi dilatatione derivantur. Sie
v. gr. delcenfus fluidi thermometrici initialis, qvan-
do repente frigelcit Thermometrum, ob dilatationem
vitri celeriorem qvam fluidi effici recte contenditur(¥*).
A

*) Cfr, GeorrroY in Mem. de PAe. R, des Sciencesde Paz
yis aun, 1700, p. 153, AMONTONs ibid. aun. 1705, p
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Ob negleftam qvoqve confiderationem dilatationis
vitri nondum omnem veritatem plurium Phyficorum
asfertioni: aqvam diftillatam circa gradum qvintum
fupra punétum congelationis aqvae in Thermometro
Celfiano maxime esle condesfatam, concedunt a-
li () Qvando autem hanc rem examinaturi com-
putare voluimus, qvanta pars oblervatarum varia-
tionum Thermometri dilatationi vieri et qvanta li-
qvidi tribuenda esfet, nullibi invenimus obfervatio-
nes in dilatationem vitri pro illis gradibus caloris
inftitutas, de qvibus praecipue erat gveeflio, cumqve
nullum nobis fueric Pyrometrum, qvo metiri posfe-
mus expanfionem vitri, ex qvibusdam aliorvm ob-
fervationibus, qvas accuratisfimas judicavimus, per
interpolationem inveniendas esfe putavimus dilata-
tiones pro gradibus Thermometri intermediis. Me-
thodum antem, qva ufi fumus ad inveniendam for-
mulam interpolationi infervientem, cujus ope dilata-

ti0~

—

100, Homserc ibid ann: 1710, p. 563, G. B, Burr-
FINGER in Commentar, Aead Scient. Imper, Petrop, T..
T ad ann. 1728, p 242. fpg. ] G LEoTMAN in Com-
ment. Petrop. T. IV, ad ann. 1729, p. 216 [77. ]. C,.
Wireke in Kongl. Fetenf, Acad, nya Handl. T, 111,
ar 1782, p. 83, 84

®) Nominatim Monce, ut videtur in Newe Architeltura:
bydiaulikta von Vroxy, aws dem Frapz. von K, Cur,
LANGSDORE, Erankf. am Main 1794, 1 7h.285 8. not.;
&' von Arwim in Ainalen der Phyfik, berausgegeben:
woz L, W. GiLoerr, Hajle 1800, 5 B, 1 8¢, 64,5,
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fiones vitri pro .caloris gradibus intra pun@a cons
gelationis et ebullitionis aquee computavimus, le®to-
ris eqvae cenlure jam fubmittimus.

Diverfam Phyiici invenerunt abfolutam vitri di-
latationem qvando augetur hujus ccalor a temperatu-
Ta aqvae conglaciuntis ad temperaturam ebullicionis,
cujus rei cavfam esle multiplicem judicamus, Pri-
mo machine, qvibus menlurate (ust dilatationes,
omnibus eqve exaétee certe non fuernnt. Omnis
enim inventionis machinarum hiltoria teftatur, infiru-
menta primum inventa in plures induxisfe -errores,
qvi uln quotidiano funt detedti et machinis perficis
endis occafionem prabuerunt. Deinde qvoqve a di-
latatione pro parva wutatione temperaturse, experi-
mento inventa, computarunt dilatationem pro majo-
ri differentia caloris, [upponentes, gradibus Thermo-
metri proportionalem esfe ubique dilatationem virri,
in qva re eos falli patet ex experimentis recentio-
ram. Ulterius non indicarunt, qvanta esfet tempo-
re oblervationis presfio aéris atmolphaerici, qvare,
qvando in aqva ebulliente eft dimenfa dilatatio, ni-
fi Thermometro eflt obfervatus calor, temperatura
aqvee et vitri [atis exafte non innotvit. Notum e-
nim eft, premente fortius atre atmofphaerico, calo-
rem aqvee ebullientis majorem esfe qvam in aére
rariore vel miors elaftico, etiamfi qvidem mon ma-
goa fit delferentia temperaturarum. Has res per-

(o]
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pendentes recentiores, qvibus etiam inprimis eonti-

it exactioribus uti inftrumentis, accuratiora certe
inftituisle credimus experimenta, qvare maximam fi-
dem deberi putamus obfervationibus, qvas de hac re
inftituerunt D:ni SmeaTON (°) et vox Hersery (59).
Pofita longitudine vitri in aqvee conglaciantis calo-
re == 1, invenit ille in ebullientis temperatura aug-
mentum longitudinis () esfe == o,00c83, hic ve=
ro = 0,00086. Si horum numerorum medium fu-
mimUs arithmeticum, habebimus proxime o,00084,.
qvam fatis exalte determinatam esfe putamus dila-
tationis vitri gvantitatem.

Si caloris gradibus, qvos oftendit Thermome-
trum, proportionalis esfet expanfio vitri, pro” qvo-
vis fupra punftum congelationis gradu e. gr. im
Thermometro Celfiano esfet dilatatio vitrizo,0000084,,
et pro m gradibus = o,0coc008yn. Oblervavit au-
tem D:nus peE Luvc (7°%), celerius dilatari vitrum,
gvam fecundumy indicium Thermometri crefcit ca-

lor,,

—— —

©) Vide: Pbilofopbical Transaltious, Vol, XLFIII, Part
11, for the year 1754. p. 612,

*) Cir. Difs. de igne, Wienn. 1773. 8.

*2) Non voluminis; ut habet Gren in Grundrifs der Na-
turlebre, g:te ausgabe, Halle 1801, §. 555.

RecYVide: Philof. Transall, Fol. LXV 111 Forthe year 1773

. Part. 1. p. 478,
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for, ut pro qvovis intervallo decem gradaum in Ther-
mometro Reaumuriano a 10" ad -f-70° dilatatio-
nes esfent proportionales numeris 19, 22, 24, 20,
29, 3t. Immobiliter nimirum machinze cuidam ad-
fixit extremitatem unam lamine vitree, et Micro-
fecopium inftruétum Micrometro, qvod ex filis pa-
rallelis conftirit, ita prope laminam pofuit, ut va-
riationes longitudinis vitri in altera ejus extremita-
te ebfervare posfet. Cochlea Micrometri femel cir-
cumacta filom in foco lentis Microfcopii percurrere
invenit fpativm == ;-5 pedis Anglici, et gvum va-
riastionem decimaliom hujus rotationis partium anim-
advertere poslet, obfervare ei licnit varjationem
longitndinis vitri == (1. pedis Anglici. Adeo ita-
gve exactas cenfemus menfuras has Dimni pe Luc, ue
emnem illis fidem tribuendam esfe judicemus, qva-
re iis in invenienda regula interpolationis uti nos
debere putamus.

-

Apparet, laminam vitream, qvee in temperatu-
ra-—10° Reaumurii 1§ pollices Angl. longa erat, au-
éto ‘calore aqvae, in qva infpiciebatur, ita dilatatany
esle, ut in oblervando facta fic

rotatio Cochleae

inter micrometricae
o
10° & 20 Reaum. —  — it=095
- 20 — 30 — — == 33 == 100
30 — 40 = — =2 Fo =120
i

A€ 40
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40 — 50 — — — s =1,30
50 — (00 — — — =145
6o — 70 —_— —_ — =155

unde ductis numeris rotationum in 3%=s, invenitur
dilatationis qvantitas

inter in ped. Ang'.
10" & 20” Reaum. — — 0,001 875
20 — 30 —_ — — 0,00013750
30 — 40 - L) — 0,00015000
40 — 50 = — — 0,00010250
50 — 6o - =2 — 0,00018125
bo — 7 = = — 0,00019375.

Hinc vero, in fummam redatis omnibus pree-
cedentibus dilatationis qvantitatibus, habetur vitri
18 poll. feu 1,5 ped. Angl. longi ad gradum

Therm. Reaum. dilatatio
in ped. Angl.
10 = = = 0,00000000
20 - — — 0,00011875
30 e = = 0,000250625
'40 - ~ —! 0,00040025
o9 o i = 0,00056875
60 o= —- — 0,00075000
i == = = ©,00094375.

PO;
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Pofita vero longitudine vitri — rad-F ro® Reaum.;
erit fatis aceurate

ad gradum

Thermometri dilatatio
+ 10 — = — 0,00000

20 any - - 0,00008 == 1+ A%5
30 — -— ©,00017 == Frrrt
40 e T - 0,00007 = }shre
50 B — ] 0,00038 == 1

o - — —  0,00050 — §%td
70 — —_— - 0,00073 < f_.‘“\:?;-_‘.;

Jam vero animadvertitur, qvantitatis dilatatio-
nem exprimentis partem priorem ita a gradu Ther-
mometri, cui refpondet, pendere, ut pofito hoc gra-

SRR 0 :
du == x, dilatationis pars haee fit = — ———. Nu.
meratores autem fradtionum, qvee poflteriorem par<
tem dilatationis conftitnunt, funt pumeri triangula-
ers, qvi ita a gradua x Termometri derivari debe-
re videntur, ut ordinem eorum exprimat gvantitas
.4 % — 2, adeoqve magnitudinem qvantitas
(y5 & —2) (Fz 2 —1) . .

- - (%) Habetur itaqve gradui ca-
el

loris:

*) Clr. Elemens & Algebre par L, Evirr, traduits de Ak
lemand, a Lyon 1774, I'IL p. 344, § 428.
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foris == x refpondens vitri dilatatio =
Bl Fed —1)FE (3, ¥ —2)(Fo 8~ 1) = (* —10) (2 T140),

10200C0 - 20°00C00
qvee formula omnibus allatis D:ni nr Luce obler-
vationibus fatisfacic, et fupponic, longitudinem vitri
in calore # 10" Reavm, esle == 1, adeogve ejus di-
latationem tum == o.

Ut aptem formulam noftram ita comodiorem
conftitvamus, ut in calore aqvae congelantis (it lon-
gitudo vitri == 1, adeoqve pro x == ¢ fiat dilatatio
= 0; obfervandum eft, maxime probabile videri,
vitrum a temperatura + 10° ad ©° fecundum ean-
dem legem ac a + 70° ad 4 10’ condenfari, ut fine
metu erroris asfumi qveat, usqve ad temperatoram
aqvae congelantis noftram fele extendere fermulam,
Pro unitate itaqve illa nuperrime difta fumatur di-

. (x—10)(x7140)
latatio = a * 20000000 ?qV® pro x==o da-

10. 140 ,

—— —_——

- —

e =
20000000 150000
Hac qvantitate fubftituta, atqve reducta in aliam
fimpliciorem formula invenitur, pro obfervatis calo-
ris gradibus x in Thermometro Reaumuriano, vitri
(130fta)x

20000000 *

bit dilatationem =0 =a -

diatatio 7, Eft nempe y =

Ejx-
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Exprimat inThermometro Cersit u,in FAHRER-
HEITII 26, et in DE L’[sLer — 2 eandem caloris tem pera-
turam, qvam & in Reaumuriano indicat, ob x == : 4

9 (

4 (» —32)

N =TT et =80 — % 2, erit dilatatio vitri
g (3251200, __ Usarfam) (w—32)

62500000 202500000 >

_ (1575 —4%) (150 — %)
281250000 T

Secundum formulas has inventas facile compua
tatur pro qvovis inter puncta congelationis et ebul-
litionis aqvee gradu dilatatio vitri. Fadta enim in
temperatura aqvee conglaciantis ejus longitudine==1,
habetor pro gradibus caloris in Thermometro Celli-
ano oblervatis feqvens tabula:

Gradus|Longitudo Gradus, Longitudo|Gradus| Longitudy
Lberm.| wvitri |Therm.| wvitri |Therm.| vitri

O |1,000000| s 1,000027| 10 |1,0000%%

I 1,000005% 6 1,000032| 11 |I1,000061

2 1,000011 b4 1,000038] 12 |1,000067

3 1,000016 S 1,0000447 13 1,000073

1 4 1,000021 9 1,000049| 14 [1,000079

B Gra-
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16
17
18
19
20"
21
22
23
24
25
26
27
28
29
30
3t
32
33
34
35
36
37
385
39
40
41
43
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Gradus' Longitudo Gradus Longitudo Gradus Longitudo,
witri | Thevm.| watri  \Therm,| wvitri
1,000085.| 44 |I,00029L | 73 |1,000550
1,000091 | 45 |1,000299| 74 |1s000560
1,000098 | 46 |[1,000307| 75 [1:000570
I,000104{ 47 1(1,000315; 76 [1,0600580;,
1.coo110| 48 [1,000323| 77 |[1,0005y0
1,000I17 | 49 [1,000332] 78 |1,0006C0
1,000123 §0 |1.0C0340 79 1,000611 |,
1,000130| §t |1,000348| 80 |¥00062rx
1,000137! §2 I1,000357] 81 |I,000631
1,000143| §3 !1,000368| 82 [1,c00642
1,000150| 354 |1.000374| 83 [1,000652
1,000157| §5 [1,000383| 84 |I,000663
1,000164! §6 (1,000392| 85 1,000673
1,00017¢| §7 [1,000400| 86 |1,000684
1,000178¢ §8 |[1,000409, 87 [I,00009%
1,0co0185| §9 |(1,000418| 88 |I,00070§
1,000192| 60 |[1,000427| 89 I1,000716
1,coo0199| 61 |1,000436| 90 |1,000727})
1,000206| 62 |r,000445| 91 [1,000738.|]
1,c00214!| 63 |I,co0455! 92 I1,000749
|1,c00221 | 64 !vocop54! 93 11,000760
1,000229| 65 [r,000473| 9% |[1,000772
1,c00236| 66 [1,000483| 95 [1,000783 [,
1,000244| 67 |1,000492| 96 |1,000794
1;,000251¢ 68 |1ocoojo2]| 97 |[1,000805.
1;000259 69 |1;ocos51n]| 98 11,000817
1,000257| 79 |1,000521| 99 [I,000828.
1,00027% 71 1,000531 | 100. |[I,000840
1,000283 72 11,0005-40
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Qvam late extra terminos, intra qvos conti
nentur experitaenta Dini pe Luc, fine notabili er-
rore extendi qveant formulee noftre inventse, defi-
cientibus ulterioribus experimentis certo determina-
re non posfumus. Id tamen hic obfervasfe juvabit,
corpora prope illam tantum temperaturam, in qva
forma eorum aggregationis mutatur, ab ea lege di-
latationis vel condenfationis difcedere folere, qvam
alias feqvuntur, et qve pro eadem forma corpo-
rom immutata esfe invenitur. Qvum itagve calo-
ris gradus omnes, qvos Thermometris vulgaribus:
oblervamus, a temperatura ligvelcentis vitri mul-
tum diftent, probabile nobis videtur, inventas re-
gulas interpolationis adhiberi posfe in omni tempe~
vatura, qvam indicat Thermometrum mercuriale.
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