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ri fFectum gravitatis corporum terreftrium in fe
-*—' invicem ,fi vel quantulo difiant intervallo,
ratione efFeclus illius gravitatis, qua terram petunt,
fere evanefcere fenfusque 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 tefiatur CeL Gilbert in Amalen der
Phijfik 2. B. i. St. 1299' Huic confilio, bilanx le-
visfima AB Fig.i. circiter 6. ped. parif. longa, e ligno
fabricata, e medio C horizontaliter filo tenuifimo
metallico in D fufpenfa , & globos plumbeos duo-
rum pollicum parifin. in extremitatibus fuis portans
inflruitur, totumque receptaculo ligneo,. quo impe-
tus aeris abstineatur, obducitur.

In plano bilancis horizontali & in peripheria,
quam defcribit bilanx, duae Masfe ex. gr. plum-
beae, fphsericae, aequales, diam. S- poll. F. &F>

ad
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ad vicinitatem globorum A ck Bf e partibus bilan-
cis oppofitis, admoveantur, quo facto bilanx, e
priftino fuo ftatu quietis AB turbata, masfas petit
plumbeas, motu quidem valde tardo, attamen tan-
to , ut vi inertiae fuae ofcillationes perficiat juxta
puncca', in quibus vis attractionis Masfarum E &
F, vi torfionis fili rnetallici CD, huic contrariae,
sequipolleat. — Quod inventnm, uti latisfimum tam
Phyficae quam Cbemiae allaturum videbatur ufum,
ita nierito attentionem excitavit eruditorum foller-
tiorem. Sed quoniam Theoria motus hujus bilan-
cis, monente Cel. Gilbert ('), nondum veris ex
fontibus haufta eft, noftras quoque vires quales-
cumque in illa evolvenda periclitari voluimus.

A 2 Duabus

(*) In Scsdiasmate fubfequente l. cp. 68. Was fich bei
der vortrefflichen Abhandlung Cavendifh's viellcicht
noch wiinfchen liesfe, ift eine etwas andere Berechnungs
methode. Der Arm wird bei Cavendiih^s Verfuchen
nicht wie der Pendel von eincr, fondern von zwei be-
fchleuntgenden Kriiften getrieben: der Kraft des Drahts,
die dem Windungswinkel proportional ift, und der An-
ziehung der Bleimasfen, die in umgekehrten Verhiiltnis-
ie der Quadrate der Entfernungen wacbft. Die Theo-
rie. der Bewegung eines Pendels auf der zwei fo ein-
fache befchleunigende Krafte wi.ken, kann fchwerlicli
fo fchwierig feyn, dafs fie fich nicht in gefchmeidigen
Formeln unmittelbar follte darftcljen lasfen - - - Es
thut mir leid, das meine Zeit es mir nicht erlaubt, jetzt
eine folche Theorie zu veifuchen, und nach ihr Caven-
djfh's Rechnungen zu wiedcrholen.
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Duabus follicitatur bilanx viribus: Aftera, at-
tracrione Masfarum plumbearum E & F, qiiamy
cum fpbaericEe fint formae, direcfam masfarum, (et
forfan, pro data materia & temperatura, coefTiei-
entis infimul cujusdam conftantis,) inverfamque qua-
cfratorum diftantiarum eentrorum feqxii fupponera
licebit rationem; altera, torfione fTIi metallici, quac?,
fecundum perplurima experimenta Cel. Coulomb,
pro eadem longitudine ck crasfitie fiii, rationem an~
gulorum torfionis quam accuratisfime fervat.

Sifc ffatus bflaneis, a gravitate fola in fcerrara
fbHTcitatae, quiefcentis GC, (Fig. 2.} & admoveatur
masfa plumbea F ita, ut centrum ejus iu plano bilan--
cis horizontali eandem ac centrum globi G defcribat
peripheriam circulL. Vi attracliva hujus masfa? fcl-
licitata,. bilanx,. nifi refifteret vis. torfionis fili, motu
accelerato masfam F atbingeret. I,n puncro autem
quodam A, vis torfionis usqwe adeo< accrefcere pot-
eft, ut vim masfbe F plene tollere^ valeat. Ob' ve-
loeitatem vero, quam fub motu fuo e G ad A ob-
tinuerk bilanx, in A quiefeere non poteft, verum
tanquam iners ultro illud punccum usq.ue ad D
vacillare; cogitur,. inde vero rurfus revertitur ad B v
& fic ofcillationes circa punclum A perficeret innu-
meras, nifi refrftentia aeris & elafticitas fili imper-
fefta eas continuo minuerent, donec tandem in d
qnietem recuperaverit, bilanx.
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. Sit angulusACF- 2 af ACG^ 2 e, ACB-2 (p, ACD
X2f, fkus bilancis ofcillantis in linea 67P, & dicatur
ACP = 2 x-; fit porro Masfa F, (&. q.uae forfan re-
liqua infimul fuerit causfa coefficiens,) = m, & coef-
fieiens, qua vis torfionis- fiJi metallici multip.licabi-
tur =b, erit —-^ = vi, q.ua follicitatur bilanx ad
F in direcYione PF, & b. PG = vi, qua refiftit fi-
lum in direccione tangenfcis P'M. Refolvatur vis

-— in vires laterales directiones tangentis PT, &
radii bilancis PC (= r) fequentes* Hinc, eum fit
PCF = 2 (a -\r x), erit dimidium ejus PCQ - a + <v,
& (Rdd^ ) !'" Sin (#-f- #) ;: r; PQ - f Sin (a-^-x),
unde P_F =2 r Sin (a -f- #). Ob asqualitatem au-
tem angulorum PCQ, FPT, et PQC, PTFr erit
2'; Cor (a +"») ; ; 2;« m direStione PF (-*_ — j: 5y/OT /w dire&ione PT ~4. p 2 «SW. (/z -|- jy)z

J!i—os ±a y x'-. qua Bilanx ab Aad B mota re-i
4 »»* oV?^ (,tf -f- .r) 3

tardatur. Reliqua vis in directione normali PN,
aB oppofita parte bilancis tollitur. Vis vero tor-
fionis, cum angulorum torfionis fili fequatur ratio-
nem, erit in eodem puncto P = 2 br (e — X), mo-
turnque bilancis ab A ad B aceeferabitf; quare vis
lefidua, qua ad" punccum B tendit bilanx, erit

f � . m Cos (a -f- x)
2 br (e —x) — o~,—^r——, ""y

4ra s"w (/2 4- x) z

Ducto
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Ducro autem difFerentiali arcus AP- 2 rdx in vini
inventam, babebitur differentiale altitudinis v velo-
citati in P debitas, (Elem. Mechan,), h. e.

t f , , s j 2 f»r Cos (a +x) dxdv - 4br (e -x)dx— ~ — ,r K y
4r2 Sin (a + *)**

quo integrato enafcitur
v - 2br* (J2t - x)x + —m- -f- Confl.2 r Sin (a + x ) J

In puncto vero B , unde revertitur bilanx, esfe
debet v = o, quare, facco x = (p, erit
Cok/? =— j 6 r 2(^ « - <P) V — ~~- , &y 21 Sm C* *f)
integrale corrfcftum:
v~ — (^-—- t -2r\Strt(.a*x) Sin (a * <p)/ v * y

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

d, AP
labantur,) erit = \ (Elem, Mechan.), five in-

zYgv
fertis valoribus
dt= rdx: V(g(Z-C - 1 r.~ ),\ 2^.57» (a *x) Stn (a * <py— sbr* (2e-<p-x)(<p- x))).
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Hsec formula, cum non nifi per approxima-
tionem integrari posfit, in feriem convergentem re-
folvetur; quapropter exiftente Sin (a +x) =
Sm a Cos x + Cofa Sin x,. Sin x = x — — -f- . . -
& Cos x = i — - -f . . . , erit, ob parvitatem ar-
eus x, quam proxime Sin (a * x) = Sin a X
/ x Cofa xz x3 Cofa\ Z" , . i i{ i * -~- -_ —-7-^- }& hmc —— __ -tct—\ otn a 2 6 Stn a/ Sin(a>i-x) oitt a
/ _ xCofa x 1 i4- Cofa* x^ (5 * Co/i 2) Co/i\
\ Sin a 2 Sin a2 6 Sitt a? /
quo adhibito valore habebitur— _— ■ »

Vgi - (_-_ —- "N - 2br*(2t-<p-x)(<p-x))
v2r a*x) Sin(_a*(p\,J v yv V

- V(g(—~o- F7TI 2br2(2e-<P)<P +T \ otn a 2rSm (a >h <py v '. , a m Cofa , 2 m(i*Cofa 2). ,c*4r e-ryy>x-<2hr -~irsifyx -
x'\. Fi.t

i2f Siiia 4 J
Jmm 1 1 fA - —cr ——— — 2brz (2e-<p)<p,irStna ar Stn (a* <p) v r/T|

r> » 2 vi CofaB = 4br e — 1— ,
2 r Sin a 2-

n , . ntd-hCofa 2) sC= 2br- — ■ -~- &
4r Swa*

n _ OTCj * Co/./ z) Co/sr
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Vi vero tangentiali in punclo qme eoefficientei?: 5 r exprimitur, ex-iflente = o, erit quoq-ue B = o.Hine
dt= rdx:\ i/g(A- Cx z ~ Dx')= ---(dx*^x2dx

V^g 2A
__{ x%dx +...), cuius formulae intesraie

2 A °rr- c , Dt=——(x * - -. .v 3 * -X" *... A ,
VAg V 6^ %A J

ciim poJ.to :v —- 0, eua.nefc.it, nulla c-got correclione,
Totum ergq tempus, quo bilanx ab A ad _// per-.
venit, polito x _= £, emergit ==
ylg <d 8 /

Quod fi bilanx In altera p.arte arcus ofcillatio-
nis fuae AD in fitu quocumque Cp verfaretur, et
arcus ACp fuerjt == 2 z, fimili ac fupra evincitur
calculo, esfe vim attractionis masfse F in dfreftio-

m Cos- (V? -z) ,r ■ ,
he tangentis pt = - -„ — _-, ( lublato, ut ante.

4r2 _Sz« (<?- s)2

efieftu Vis normalis in direclione pn per onpofitam
bilaneis partem), & vim torfionis fili in contraria
direclione pm agens == 2 b-r (e -j- z). Mutatis
porro ia antecedentibus X in — £& <p in — /, invenitur
altitudo velocitati in p debita == ——2r6/;;(d-s)

2br*
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__■— 2bf~* (.21 * z)Z r: + 2bf* (-?.* f)f,
irSin {t~ -f) J J

& tempus arcni ./fZ) defcribendo impenfum _=

_--— fi * — /"2 ~ —f3

"*" "" Ar exiftente

«, =_= *_ _- _^L_ + s _>r 2 («* */)/ SedirStaa 2rStn(a~f) JJJ

quoniam ol eandem ac A altitndinem velocitati in
punclo A deb-itam indicat, ipfi A aequalis esfe debet

Ex his ergo Golligitur, esfe tempus nnius ofcil*
lationis BD
lyTJfV±£lfi * __- (,<?* -<P/*/ 2) * _W-? S/*

VAg v 6 A Bil

Comparatls praeterea valoribus A& a, reperitur
11.) (D -f= 2e — f « >r J 4^r3 (o+f)^Sin(a-f) Sin(a+ <p)J

Valor denique ipfius B evanefcentis prsebefc
TTJ \ m CofaIIJ. ) e=_ . . _.—--7 8^»-' Smax

Cognofcentur porro ex obfervationibus
IV) 2 (e~h f)==n
V) 2 ( (p + /)== p &
VI.) 2(a+ e)== q.
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Poflremo, fi,. fublatis masfis follicitantibus, bi-
lanx ex A libere ofcillare inceperit, ejusque fitus
fuerit in CP, erit, di_to GCP -= 2 y, vis torfionis
fili in punclo P verfus G follicitans == — 2bry,
qua in 2rdtj ( = _*. GCP) dufta, invenitur altitudo
velocitati in P debita = Conft — f4b r z ij dij --
abr2 (e z — y 2, )r integrali ita correcfo, ut, facro
y== e, evanefcat. Hinc tempus defcribendo arcui
GP impenfum =

/» 2r dy 1 pdy
2\/g.2brz{ez-yz~j \/2 bg J y. 2 -~~i . y— -__:— Arc Sin ~t'

~~V-*_ / .unde, f-Ctd ?/ == -, exfurgit tempus, quo arcum AG
abfolverit bilanx
VII) 0--—.-r^--2 Sjzgb

Ex his VII. aequationibus incognitae m, b, (p, fr
ti, e & g inveniri posfunt.
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