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11, De Inventione Centri Ofcillationis. ®Per Brook
Taylor Armig. Regal. Societat. Sodal.

Definitio.

Eft Cemtrum Ofcillationis punitum quoddam in corpore pen-
dulo, cujus vibrationes fingule eodem modo atqy coden
tempore peraguntur, ac fi 1llud folum ad eandem diftan-

tiams a purite [ufpenfionis filo fujpenderetur,

I) ER fe vix fatis manifeftum eft in corpore aliquo dari

hujufmodi pun€tum : utpote cujus acceleratio de-
beat, (per hanc def.) in omnibus inclinationibus corporis
penduli ad Horizontem, perinde effe, ac fia proprid tan-
tum gravitate urgeatur ; reliquis particulis totius corpo-
tis ejus motum proprium haud perturbantibus. Itag; in
ordine ad inventionem hujus Centri, premittenda eft
una atq; altera propofitio, unde conftet tale pun&um

dari.

Prop. 1. Prob. 1

In corporis Ofcillantis daty qubvis inclinatione ad Hori-
zontem, invenire punlfum cujss acceleratio perinde fit,
v . A .
ac f¢ ab ipfius propria taniuwe gravitate urgedtur.

Sit A B D corporis propofiti {e&io in plano ad Hoti-
zontem perpendiculari, in quo movetur centrum gravi-
tatis G, ceniro {ufpenfionis exifiente C. Diflinguatur

corpus in elcmenta prifmatica plano A B D perpendi-
2 cularia,
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cularia, adcoque Horizonti
- 6 _ o 7 24 femper parallelas ut facile
~C) patebit ex motu centri gravi-
tatis G in plano illo A B D,
Atq; ob hujufmodi fitum,
tale elementum quodvis fpe-
(tari poteft tanquam punctum
Phyficum p in plano codem
ABD ad ponctum z loca-
tum. Reducatuor itaq; corpus
Propofitum in planum Phyfican A B D conftans ex hu-
infizodi particulis p.

In hoc plano ut inveniatur pun&tum O, cujus accele-
ratto propria non mutatur ab actionibus particalarum
reliquarum, attendendum cft ad vires particule cujofvis
fingularis p in punéto z fite. Nam ex hifce viribus con-
junétis oritur plani tetius motus abfolutus 5 cujus ope
datur motus pundti cojufvis propofiti 5 unde viciflim
nvenitur pun¢tum cojus motus eft datus.

At urgetur particula p a vi proprie gravitatis; quae i
partium cohafio diffolveretur, in dato tempore minimo,
datam produceret accelerationem motds in perpendicalari
ad Horzonterr zy. Ad Czducnormalem y x, & refol-
vetur acceleratio zy in partes zx & xy. ODb corporis
rigiditatem, tollitur vis z x per refiftentiam puntti C. At
vi reliqud x y trahitur fpatium ABD in gyrum circa
punctum C 5 & ducta: horizontali C o & perpendiculari

. €Cs T

z5, erit eaut = Nempe ob . gravitatis vim datam, &

fimilia triangula xy z & s Cz  Ergo. vis particulz pad
. Cs

movendum. {patium ABD eft ut co P

Ad has vires in unum colligendas, fit O pun&um in-
variabile, in lincéi ad libitum du&a & ad diftantiam ad-

hac ingognitam CQ. Tum erit vis particule p ad mo-
vendum
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m punctum O utC °
vendum p YUEES C co'P
Acceleratio autem, quam tribuit p e:dem pun&o O, eritut
€co Cs, Itaq, applicatd vi 1111 CO « p ad hanc ac-

Cz "Cz
lerati C O~ g t REAK :
celerationem—=— 5 erit quotiens = Oq x P particu-

—x p, hoc eft ut

la, que, fiin lpfo pun&o O fingatur moveri cum eddem

x Cs
acceleratlone (,7 —3 eundem omnino produceret

motum, quem in eodem punéo O producit particula p.
Hinc demum reducitur Problema ad motuum Thcorema

Cs
notiffimum: Applicati enim fumma virium co*P ad {um-

. Czq: . . .
mam particularum qu x p, erit quotiens acceleratio
q .

ab{'oluta pun&i O. Dein du&i perpendiculari O o,
poﬁtﬁ hac. acceleratione zquali date accclerationi
o 1pf' ius puncti O,dabitur diftantia CO. Sit enim g(—)- d,
& (juxta methodum Flexionum)Cs x p.= M, & Czq:
« p= C. Tum ob CO invariabilem erit fumma om-

nium viriom Cs & {umma omeium- pari:
irin o) “P= o2 um ium- parti-
Czq: _ C . . .

cularum Coq: "P=G o Unde, applicata fumma

. M
momentorum ad fummam- corporum, erit ol CO=d

adeoq; CO = é—ME Inventis igitu: C & M, per Fluxio-

aum methodum inverfam, dabitur C 0. Q. E. I.

Cor. A centro gravxtatns G ad horizontalem €o duc

perpendicularem G g, & fit corpus ipfum A B C = A,
Tum
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Tum ex notiflim4 indole centri gravitatis erit M= Cg x A.
Unde et CO =

Cg"pﬁ.‘

Prop. 2. Theor. :.

Tildem vofitis. angratur vuniinm O in reilé C G tranfee



(15)
=CGq:+qu:+'2CGx Gf:
Elt ergo C = (aggregato om-
nium C 2 q: xp =) aggregato
ompiumCGQqQ: . P+ Gzq:x p
——ZCGxGFxp+2CGx
Gf .« p. At ob centrum gravita-
tis G, et aggregatum cmnium
2 CG * GF x p= aggregato
omnium 2 CG x Gf .. Quare
et C = aggregato omnium
CGq:»p+Gzq:,p=CGq:«x A+D. Atenim

C D
' I PCC = o——e — ®
per Theor.1.¢ (@) CGiAe ErgoCO=CG +C GiA
Q. E, D¢

Cor. Hinc datur parallelogrammum CG . GO. Eft
* Atdantur A & D, Quare datur

enim GozanA
D
A

€G+GO=

°

Prop. 4. Theor. 3.

Lifdens pofitis, [ in punito O conflituatur particula phyfica
g——c—%—--a qne propria gravitate agitata Ofcillet civca
punitum C 5 fpatij A B C motus perinde omnino erit,
ac fi agitaretur ab Ofcillatione ipfins corporis A.

Conftat tam ex Natura centri gravitatis, quam per Prob

. C Czq:»p
1. i S
Eft enim Coq:
C

=COq:

3‘——éa regatum omnium
GO #8sregatum omniu

Prop. §-
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Prop. 5. Prob. 2,
Datis corporis cujufvis magnitudine A, centro gravitatis
G, & punio fufpenfionis C. Invenmire ejufdem cen-
trum Ofcillationis O,

Fit per Theor 1. inveniendo quantitatem C; vel per
Theor. 2. quarendo quantitatem D.

cholium,
inftituendnm calenlum in cafa particulari, eligenda
Ad infltitc I g
eft quaatitas C vei D, prout (uggerit natera fguie pro-
ofitz. Oein dati earum al rA, awcera jrean dabiar
(it Ocin datd earum alterutrd, a ¢ tabi
per zquationem (Prop.3.) C=CLU G- » A+ D, Un-

de etiam dabitur pgr. CG < GO = N (Cor. Prep. 3.)

C .- . .
= — — CGq: Cujus ope, ex datis centro gravita-

A
tis & pundto {ufpenfionis, datur centrum Ofcillationis per
folam divifionem. Quare in quoiiber ¢xemplo {emper
commod {limum erit hoc parellclogrammum primum
eruere, vel per compurum ipfics D, vel per quantitarem
C, ex idoned affumprione centri fulperfionis,

Supereft, ut hxc exemplis aliquot

illultremus.
\ Ex. 1. Sit figura propefiz: Pyramis
>n A D C, cujusbafis elt pgrs AD, fircu:
, ' motus centri gravitatis in plano rranfoun-
A B te per verticem C & diametru  bafis
E F lateri A B paraliclam.

Ad calculum commodiflime inftitucn-
dum, fit ipfe vertex C cencrun fufpen-
fionis, Tum ad modum Prob. 1. redu-
catur fignra ad planum phyfi um tri-
anguli Ifofeelis CE F, inquo e paral-
lelaip(i EF repraefenrat lincam phyficam
ex particulis p compofitam. Sit CH ; a.

1F

J

C
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HF =b, & Ch = x, Tum ex naturi figure erit
eh= —l-)a—x, & particula p fita ad punftum z erit ut x ; vel

Potius, fatc hz = v, erit v x elementi prifmatici bafis,
&peritut v xx. Undeerit C=Czq:xvxX=1yxx}
+xv v2x Ideoqs fumma omnitm Cz q: « pinlined
X X v3 -

5 & In iined e f (pro v po-

6bazt+2b3 .
————— x x %% Unde

hzerit vgx3 +

bx )
nendo - erit fumma illa ;
a

iterum capiendo fluentem, & pro x fciibendo a, eris
6baz-+ 2b3

C= T x a%, Eft autem pyramis ipla A
=2 bg 22, & diftantia centri gravitatis G a vertice C
e CG =i—a. Undeg——CGq: :%:CGKGO
_ 3@t a6

T 8o

Ex. 2. Sit figura propofita Conus rectus defCriptus ro-
tatione trianguli ifofcelis ECF circa perpendiculom
CH.

Hic iterum {pmpto vertice C pro centro fufpenfionis,
& fatisCH =a, HE =b, Ch=x, hz=v, ut

bb

fupras eritp = 2 x {”“/axx-—-vvs unde C = 2vx

bb . )
v — —VV. omentum cir-
XX VUV R Vaaxx vv. Sit B feg cir

culi diametro ¢ f defcripti, quod adjacet Abfcifle hz = v,
D & Or.
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. bb . :
& Ordimat® v— xx — vv; tum erit fumma omnium
aa

. 424 b .
Czq:xpinrc&ﬁhz:Zxx4 4:2_ X*B—ixv

—2 .
* — X% e vz’ * Et gqrando v = eh, erit hec fumma

a2 o

4 b? .
— x2 2 3 cujus duplam XX B elt

pars ipfius Cin red e f. E{t zutem area B ut x>3 fit
N . 4 a2 + b2
ergo B =cx?; atq pars illaipfius Cerit —

[ bz
42 +”“‘ % € a3,

= ¢ x x¢ Unde capiendo fluentem erit C=

5
Eft autem conus ipfe A =% ¢c a3, & CG =2a. Unde
C _D_32°+ 12b?
A—CCai= = 8

Atqs ad hune modum procedit calculus in alijs figuris,
udl rationes Chadhe, & hzad p funt magis com-
pofitz..

Ex. 3. Ut pateat ratio calculi quantitatis D, fit figura
propofita parallelepipedon,

A b n  Cujus facics Horizonti per-
pendicularis, & paralicla pla-
E g Do motds centri gravitatis ek
& ABD. Ducdiametros EF

. & HI, & fit altitudo ele-
o L C mentorum p,:: & fictr pa-
rallela Hl; & GF = a,

GH=Db, Gs=x,&sz=v. TumeritD =v x xx
+x v vv. Unde ipfius D parsin re@it r erit2 b x x*
*+ *bax :atq, itcrum fumendo fluentis duplum, erit
LB




(19)

4ba -t 4bsa

D= 3 . Atq&i ey A = 4a b; unde et
D aad4bb 1

— =" " = — DB quad.

A 3 12

Ex. 4. Situldmum exemplum in Spbeerd, cujus circulp
maximus Btr, diameter A B, &
centrum G. Tum dullis lineis utin +
Schemate fatis patent,erit D= Gsq: 4 - .
«x P+Gmq:.p At fumma om- /”‘T‘“z Y

nium Gsq: « pinretta tr et B 7&

G sq : du¢tum in aream circuli dia-
metro tr defcripti.  Item {umma
omniumG M q: « pinredtd kief S

G m q: « aream circuli diametro k i

defcriptiUnde (tatim conftat efie D = quater fluentiipfius
Gsq: in aream circuli cujas diameter cft e 1. Sit ergo
c area circuli cujus radij quadratum eft 1, & fitG A = a,
&Gs= % TumerithD = 4xXX x €238 —CXX
= 4¢Ca*x X2 — 4cx x4 Uade {fumendo flucntem, &

: . 8
faciendo x = a, eritD = s c a’ Eltautem A= g’-—c al,

Unde ,%)” = g— aa.
Ob affinitatem folutionis libet his {ubjungere Prob-
lema de inventione Centri Percuflionis.

Prop. 6. Prob. 3.

Corporis cujufvis circadatum punGum rotati, invenive Cen-
trum Percyffionis ; penGum [cilicet tale, ut Corprs in
#lud impingens, & eidewm operd folutuin a puniio [uf-
penfionis, neque buc meque illuc inclines;

Primim conftat hoc pun&um quzii debere in plano
motus centri gravitatis.  Si enim corpus refolvatur in e
D2 lementa



lementa pri‘matica
plano iltinormalia,
ferentur ea iota
fibi parailels 5 une
de momenta ex @-
trags parte iftias
plani crunt zqua-
liagadecqs per refi-
fitentiam fadtam in
hoc plano, corpo.
ris punctum nullum
de eo pelletur. Sit
ergo planum illud
A.B, ad quod re~
ducetur corpus per contradtionem elemeutorum prifma-.
ticorum in particulas p ad pundta z fitas, ut in Prob. 1.
In hoc pisne fic C centrum rorationis 5 auc faltem ejus.
projectio f2&a per lineam perjendicularem in hoc pla-
num demifl:m ; & fit Q pun®um quaficem. Per C duc
ad libitum C £, in qud fume puncta duo z & ¢, ita ut
duttis z Q & ¢ Q, fir angulus G 2 Q obtufus, & angulus
€CEQ acutus: arque in puntis z & £ fint particulae
p& 7 Tum ad € &ductis normalibus z r & €7, qua
fist ad invicem ut C z ad C &, ijs repraefentabuntur
vel citates abfoiute particularum p & 7. At harum
velocitatum partes que fuat in direCionibus z Q & £ Q,
tolluntur per refitentiam pun®tiQ. Ad Q 'z & Q3é
duc normales TD & C d, & ob angulos zqualeS
zCD =rz2Q, & §Cd = r£& Q, velocitatum partes re”
liqua, in dircQi-nibus ipfis Qz & Q & perpendiculari-
bus, erunt utz D & £4d.  Unde habita ratione ditantia-
um Qz & QE; erunt vires pardcolarom p & # ad mo-
vendum fparium A B in partes conirarias, ut Dzxz Q x p,
& dE~8Q x p. At per conditiones Problematis devent
fummz hvjulmodi contrariarum virivm efle inter f& -

quales,
' Ob
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Obangulosad D & d re&os, funt pur&a D & d ad
circumterentiam circuli diametro C Q deferipti.  Sitiftius
circili centrom E. Tum ductis E z & E & circulo occur-
rentibusin F& LE& 1, erit Bz 2Q =Fzxz1 =
Efq:—Ezq: _EQq —Ezq8dé .« EQ=EEq:
—EQq: Quare erit fumma omnsium B Qq:ixp—
Ezq: « p=‘ummzomniom Ezq:« = — EQQqixms
& terminis tranfpofitis, fimmz cmnium E Q qixp -+ 7 :
= fuinme omoium Ezq:x p + E&q :x 7, hecelt, fi
P ponatur tam pro particuid p intrs circal: am, quam pro
particula  cXtra circulum, erit furnma omnium £ Q q:
*» p =f{umme omnium Ez q: xp. Ad C Qduc
normalem zs. Tum erit Ezq = Czq:+ECq:
— Q C x Cs  Quo valere ipfius Ezq: i fub-
ftituto, & @quatione debité traé‘carak tandem inve-
ates fummam omnuum CQ , Cs . p= fummz om
nium C z q : « p. Unde ¢ft CQ

fummwe omnium Czq:xp At enim cft famma

~ fumm: omnium CSs P
omnium C z q:x P ipfa quantitas C in calculo centri
Ofcillationis : - & fi centrum gravitatis fit G, & ad C Q.
ducatur normalis Gg, & corpus ipfum dicatur A, erit
fumma omnium Csxp=C gxA. Unde ¢t CQ

C . e
—s Sit centrum Ofcillationis O3 tum per

~ CgrA
Theor. 1. eritCO:Cs;K- Unde ct Cg:CG::

CO:C Q. Quare per O du&a ad C O perpendicularis
tranfibit per punéum Q. Q. E. L.

113 Epifiola



