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Eﬂ'e&um gravitatis corporum terreftrium in fe

invicem , fi vel quantulo diftant intervallo,
ratione effectus illius gravitatis, qua terram petunt,
fere evanelcere {enfusque effugere notum eft. Illum
tamen ope bilancis exigui ponderis, non tantum ob-
fervari, verum etiam ad numerum abfolutum reduci
posfe, cura inprimis Cel. HEnr. CavENDISH, com-
pertum esfe teftatur Cel. GiLBERT in Annalen der
Phyfik 2. B. 1. 8. 1799. Huie confilio, bilanx le-
visfima 4B Fig.1. circiter 6. ped. paril. longa, e ligno
fabricata, e medio C horizontaliter filo tenuifimo
metallico in D fufpenfa, & globos plumbeos duo-
rum pollicum parifin. in extremitatibus fuis portans
inftruitur, totumque receptaculo ligneo, quo impe-
tus aéris abstineatur, obducitur.

In plano bilancis horizontali & in peripheria,
quam deferibit bilanx, duae Masfe ex, gr. plum-
bew, fpheericee, sequales, diam. 8. poll. E & F,
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ad vicinitatem globorum 4 & B, e partibus bilan-
cis oppofitis, admoveantur, quo fatto bilanx, e
priftino fuo ftatu quietis 4B turbata, masfas petit
plumbeas, motu quidem valde tardo, attamen tan-
to, ut vi inerti f{uze ofcillationes perficiat juxta
punéta, in quibus vis attractionis Masfarum £ &
F, vi torfionis fili metallici CD, huic contrarize,
sequipolleat, — Quod inventam, uti latisimum tam
Phyficee quam Chemiz allaturum videbatur ufum,
ita merito attentionem excitavit eruditorum foller-
tiorem. Sed quoniam Theoria motus hujus bilan-
cis, monente Cel GiLBeErT (), nondum veris ex
fontibus haufta eft, noftras quoque vires quales-

cumque in illa evolvenda periclitari voluimus.
2 : Duabus

(*) In Scediasmate [ubfequente I c. p. 68. Was fich bei
der vortrefitichen Abhandlung Cavendifh’s viellcicht
noch wiinfchen liesle, ift eine etwas andere Berechnungs
methode, Der Arm wird bei Cavendilh’s Verfuchen
nicht wie der Pendel von einer, fondern von zwei be-
fchleunigenden Kriften getrieben: der Kraft des Drahts,
die dem Windungswinkel proportional ift, und der An-
ziehung der Bleimaslen, die in umgekehrten Verhiiltnis-
ie der Quadrate der Entfernungen wichft. Die Theo.
ric der Bewegung eines Pendels auf der zwei fo ein-
fache belchleunigende Kirifte wiken, kann fchwerlich
fo fchwicrig feyn, dafs fie fich nicht in gefchmeidigen
Formeln unmittelbar follte darliellen lasfen - « < Es
thut mir leid, das meine Zecit es mir nicht erlaubt, jetzt
eine folche Theorie zu veifuchen, und nach ihr Caven-
difh’s Rechnungen zu wiedcrholen,
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Duabus follicitatur bilanx viribus: Altera, at-
trattione Masfarum plombearum £ & F, quanr,
cum fpheericee fint formae, dire@®am masfarum, (et
forfan, pro data materia & temperatura, cotflici-
entis infimul cujusdam conltantis,) inverfamque qua-
dratorum diftantiarum eentrorum fequi fupponere -
licebit rationem; altera, torfione fili metallici, quag;
fecundum perplurimia experimenta (7. Covromnu,,
pro eadem longitudine & crasfitie fili, rationem an-
gulorum torfionis quam accuratisfime fervat.

Sit ftatus bilancis, a gravitate fola in terram
follicitatae, quielcentis GO, (Fig. 2.) & admoveatur
masfa plumbea £ ita, ut centrum ejus in piano bilan=
cis horizontali eandem ac centrum globi (& deferibat

eripheriam circuli. Vi attraétiva hujus masfe fol-
Ecirata-,. bilanx,. nifi refifteret vis torfionis fili, motu
accelerato masfam /£ attingeret, Lo punéto aurem
quodam A, vis torfionis usque adeo: accrelcere pot-
eft, ut vim masfie ¥ plene tollerg valeat. Ob' ve-
loeitatem vero, quam fub motu fuo e G ad .4 ob-
tinuerit bilanx, in A4 quiefcere non poteft, verum
tanquam ivers ultro illud punftum usque ad D
vacillare’ cogitur, inde vero rurlus revertitur ad 5,
& fic olcitlationes circa punétum A perficeret innu-
meras, nifi refiftentia aéris & elafticitas fili imper-
feéta eas continuo minnerent, donec tandem in A4
guietem recuperaverit bilanx.

Sit
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.Sit angulus ACF= 2 a, ACG= 2 ¢, ACB=2 @, ACD

=2/ ficus bilancis ofcillantis in linea CP, & dicatur
ACP = 2 x5 fic porro Maslfa #, (& quee forfan re-
liqua infimul fuerit causfa coéfliciens,) = m, & coéf-
fickens, qua vis torfionis fili metallici multiplicabi-
tur = b, erit :r% = vi, qua follicitatur bilanx ad
Fin dire&ione PF, & b. PG = vi, qua refiftic fi-
lunr in directione tangentis P Refolvatur vis
?% in vires laterales diretiones tangentis PT, &
radii bilancis PC (=r) fequentes. Hine, eum fit
PCFE = 2 (a + x), erit dimidium ejus PCQ = a + x,
& (Rad=) I: Sin (a-t x) ::r: PQ=1Sin (a-tx),
unde PF = 2r Sin (a4 x). Ob zequalitatem au-
tem angulorum PCQ, FPF, e¢ PQC, PTF, erit
rr Cos (a -+ x) & & wis in diretlione PF ( =
- .yz._..sﬁn._"('f{l:l—.-—" = ): wim in diretione PT =
. ,CN_E(’ L x)-', qua bilanx ab A4 ad B mota re-
4 r> Sim (a -} x)3
tardatur. Reliquna vis in diretione normali PN,
ab oppofita parte bilancis tollitur. Vis vero tor-
fionis, cum angulorum torfionis fili fequatur ratio-
nem, erit in eodem punéto P = 2 br (¢— %), mo-
tumgue bilancis ab 4 ad B accelerabit; quare vis
reflidua, qua ad pun&umt B tendit bilanx, erit

2 br (60— x)— —2= C?;,’—w xa ")

47 Sin (a + x)*

Duéo
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Dufto autem differentiali arcus AP= 2 rdx in vim
inventam, habebitur differentiale alcitudinis » velo-
citati in 2 debite, ( Llem. Mechan.), h. e.

Cos (a + x)dx
dv=4br (e-x) dx — ——.
i 4 ( ) ‘4’.4 SII?I (d-f*:\.‘)l’
quo integrato enalcitur

v=20r(2e-%)x -+ 4

2r Sin (a % x)

-+ Conft.

In punéto vero B, unde revertitur bilanx, esle
debet v = o, quare, fafto x = @, erit

LN s L § 3 m
Confl = — 2br*(2¢-¢) @ TSR D)

integrale corr®€tum:

e (Sm @t x) Sin (,, T e ))— 2br* (26 -0-x)(@-x)-

Temporis autem, arcui /P delcribendo impen-
fi=t, fluxio, (denotante g altitudinem, unde gra-
via in fuperficie telluris primo minuto fecundo de-

labantur,) erit = ——+, (Elein. Mechan,), five in-

2Vgv
fertis valoribus

di= rdo: V(g( (Sm (a + x)
-_2br ze—fp-x)((P-x))).

b 4
T Sinar @

)

Hae
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Hzc formula, cum non nifi per approxima-
tionem integrari posfit, in feriem convergentem re-
folvetur; quapropter exiftente Sin (a *+ x) =

. . . X
Sin @ Cos x *+ Cofa Sin %, Sin x =x — TR

X > :
& Cos x =1 — = 4 . ..,erit, ob parvitatem ar-

cus x, quam proxime Sin (a * x) = S;'rx a X

xCofa x* x*Cofa I
(I i Sina — =z ﬁ:ﬂ)& .S'm(a-l- ) Sina
" e x Coufa o qua x’ (5 + C'oﬁi‘) Cofa
( Sin a 2 Simat & Sin @ ) :
quo adhibito valore habebitur ;
m I
‘] I{ 2 2 oy, -
sm a+x3 Sm’a+¢} ) 2br(2e-P2)(¢ x))
i 2z A p=-
\f(g Grsme— TS ir gy S GE R+
) m Cofa = (1 Cofa*), .
Eplnis ;;Sma)x (267" T 4rSima’ )x g
w5+ C'o/"? ,:'Ccyiz x,)' Fiat
12r Sina®
- 1 L 3 12 3 3
i rSina  2rSin(a¥@) 2br* (2¢-9)9,

v 41)!’ i mCofa

orSina’

— op s W Cofa?)
C=2br* — “ar Sinat &
n= " (5% Cofa* JC'cy“a
' T yarSinat

Vi
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Vi vero tangentiali in pun@o 4, quee cotfficiente
115;._-21- exprimitur, exiftente = 0, erit quoque B = o,
Jine

dt=ydx: yg(Ad- Cx* - Dx’):-'—t;—('dx+£.x’dx

B Ygg . ad
f—p x'dx = .. .7, cujus formule integrale
) c
t = ——‘—r: x'*’— ‘--3‘1'1“-—‘?"-95'"'}‘-..),
I’Jq 6 A R A

cum palito ¥ == 0, euanelcat, nulla eget corredtione.
Totum erge tempus, quo bilanx ab 4 ad & pers
venit, polito ¥ == O, emergit ==

ro c 2 D 3
o 1+ £ Q" F - @ | n N,

Quod fi bilanx in altera parte arcus ofcillatio-
nis [uee AD in fitu quocumque Cp verfaretur, et
arcus ACp fuerit == 2 z, fimili ac fupra evincitur
calculo, esfe vim attractionis masfe £ in direftio-

m Cos (a =
At ’i_, (fublato, ut ante,

he tangentis pl == av? Sin (a0

effedtu vis normalis in direftione pn per oppofitam

bilancis partem), & vim torfionis fili in contraria

direftione pm agens == 2067 (e 4 =z). Mutatis

porro in antecedentibus ¥ in — 2 & @ in — £, invenitur
"2

altitudo velocitati in p debita = —7——
' 2rSin(a-2)

— 2h1?
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f)—l—zbr*( e+

arSuz (@ -
& tempus arcm A’D defcribendo impenfum ==

"f +I;_f - _f 3 .),- exiftente
Vg “

m m

=y i e R obr® (2¢ % Sed
a2y Sina  2rSin(a- f)+ ( N

quoniam x eandem ac A altitudinem velocitati in

punéto 4 debitam indicat, ipfi 4 aequalis esfe debet.

- 2br* (204 2)2 —

Ex his ergo eolligitur, esfe tempus unius ofeil-
lationis 530

DT"C2D (15 O @ -0 f 1 L) x (0707
Vg

OF =) v )k

Comparatis praeterea valoribus 4 & a, reperitur

1I.) @ f“-t’ 45,-3 (@.}.f) (Smta-f) Sm(a’}'@))

Valor denique ipfius B evanefcentis praebes

m Cofa
II]') brss 8o» Sina*

Cognofcentur porro ex obfervationibus
)2+ f)=mn
V)2(@+ f)==

V1) 2(a+¢)=gq. -
o=

AT
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Poftremo, fi, fublatis masfis follicitantibus, bi-
lanx ex A libere ofcillare inceperit, ejusque fitus
fuerit in CP, erit, difto GCP == 2 y, vis torfionis
fili in punfto P verlus G follicitans = — 267y,
qua in 2rdy (==d. GCP) dua, invenitur altitudo

velocitati in P debita = Conff — '/;1 br* ydy ==

2br* (¢ —y* ), integrali ita correto, ut, facto
y == ¢, evanefcat.  Hinc tempus defcribendo arcui
GP impenlum =

2 rd? ' 1 ‘/\ (iy
N Ve w o) vigd yeEog
I T

g/ Ao Sil
~Valg | .
unde, 'IHC}O‘E/ = e, exﬁ]l’glt tempus, quo arcum AG
abfolverit bilanx
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Vil) § == ——»

Ex his VII. 2quationibus incognite m, &, @, f
a4, ¢ & g inveniri posfunt.
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