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5y (B RRAUDIRE) T T e v

("%-——szz(%ﬁg.’ﬁ;—l——Cco{.’;ﬁ) AN 2

nd .f 'gulo f"‘L %ﬂl&orurn tam “ariatio’ de {Fatu " natd

mprefl nafcitur. Tum vero Vi-

ipfoenim quoque: tempore; z

. Mlaarriprifinam ree

p ‘ T-EﬁBrmoncb ~ab-
wima Ahey

0" 3
folnife ceniétur, t&lpﬂ? ’Tbms* ibratiotis drit" =53 jc.,',,
ﬁnguilsque minuts” tot’v”]bmtmnes abfoluentur , quot iti-
dicat numerus Z{a“:‘ 5 cui ipfe fonts editus cenfetur
proporuonalls 'Ex.quo’ patet , pro armuhs ex' eadem

aterlf. mnfiﬁm fox%g‘qm ﬁﬁ'e dlreé‘ce vt annuli - latltl,l-w

-a:-'-

A

i . [ITE.
1 i b s i

gularlum orer fumendo =gy qho ﬁt fh__'.‘ﬁ,""i’ 8 et
'_? 2 (A{'n. +Cc0f'”)ﬁn. s’ccﬂfg +a(Bﬁn.
o ) o -—I—Dcof"")cof’ftVS
et celeritas puncti.y elaplo tempore .

_’f c""'(Aﬁn. _, ,+Cco ) cof, i{,ct’lfs—’f l""’(]?ufn""=e .
o SR +Dcof,“j“')ﬁn.’f"ﬂ/s.

@J

SINTLERETID €10 @ 1l rune, st o
Hic eigor calis orifit , B annulus 1ta pcrcutlatur R
- 1ni) =o. fuerlt :

quod

m‘r




CAMP AN ARV M 273

quod adhue ob A, B, C, D mbitrarizs infiniths mo-

dis fleri poteft. Tum sutem annulo ita percufio, i3,

clapfo tempore #:= ey iterom fn-flatumn  priftinum

reducitur, ficqua fiogulatum  vibritionum  tempus® etit
mad ‘

r—

==ZE2. . feu voo minuto fecundo tot edentur vibra-
tiones , quot hic numerns tLe¥ coptinet wnitates, cul
numero crgo hic fecundus fonus ab annulo editus exit
proportionalis, Hic igitur fonus ad principalem ratio-
pem tenet vt %4 ad 1, fn vt Vé6ix. Vode fi fo-
nus principalis conucniat cum fono mufico €, fecundus
fonus aliquinto gravior eft fono ¢, jta v internallum
parumper’ deficiat a decima maiore, |

15, Tertins cafis vibrationum regularium ,  ideo~
que tertins fonus fimplex ,  guem annulug pulfis  edere

valet, oritur ponendo 1= 4, ¢t a2 xs, vode fit:

y == a(Afn, 47— Ceof. %¥)fin. L0V 15 ~4-a(BOnT

U
mp- Dol F Yool 44V 15
ct celeritas : R S et
dyy ALEY ta0 ar PO T I S AT s
{ ,@; LE000 Afin 24 Coolh 4 yoofs 2y g 5= LT B 6.2
o - Deof. 42) fin. 457 V 14
qui motus oritr , i armilis ita.- percutiatur , vt motus
initio fherit : -
yzma(BAn = Deol 7)) et
d s "
Gy e 2L (A fin. 4F - Ceoll %))
qui ergo cafis ctiam infinitls modis produci poteft, tum
autem annulus ad fatum  priftinum redit elapfo  tem-
Tom, X, Noua, Comm,. I m pore
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pote i= g ita vt fingnlacum  vibrationumy  femm

pus fawam fie = ey min. fec, Singnlis ergo mi-
nutls fecundis tot edentur vibrationes, quot vnitares cor-
tinet ifte numers i'-%—;,‘-’;ﬁ‘ , eoi fimul ipfe fonws  eft
proportionalis, Quare fi fonus principalis, quem figno
mufico € refpondere ponamus, vaitate exprimawr ,
bic tertivs (oo erit =*LHz=a V5, feu tantilio mi-
mor quamn §; pavlisper igitur gravior erit fono 4 , oF
internallum valde parum deficit sb interusllo ex duplici
octaua et tono maivre compofitd

16. Quartns cafis vibrationnm regularivro , quate
tusque {onus fimpiex , quem .:umulus cdere valet 5 ori

tur ponendo =5 et n==iV 24, wnde fit
_..a(Aﬁn* L e Cooft ™2 )ﬁn..”"wm;,—!-—a(ﬁﬁn;f

| Dol ¥ ]t;af.‘;{‘erm
et celeritas

(%)= L2 A n. 52 4. C coft 45 ) cof. ’f"tVﬂq, ali'Ll”'“(Bﬁnl.“
—p~ D cof. 2y fin. Lf.f“ 24

qui motus Urxtur , i annulus it puulrmtur, L1 puﬁm
f—o fierit

....a(Bfn L2 -Decoll i) ot

(8= =802 (A fin 5 - Ceal 7).

Ad fitum ergo prifinum annuhus reducitar elapl tem.

pore #z= 3t ynde fingularum  vibrationum  tem-

pus ert mmofee min fec, ita vt fogulis  minutis

fecundis tor edantur vibrationes , quot  vnitates  couti-
nee
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et hic numerns LY, cui ipfe fonus eﬁ proportiona-

lis. - Quare fi fonus principalis connéniat comd fone” C,

qui ‘vnitate exponatur, hic fonus quartus erit "-j'f,‘;"s'}/z,'

ideoque tantillum fitperat . Cum nunc 6 fit fobus g%
nofter fonus paulisper acutior eft quam 4/, et inters
vallum a principali parurmpet excedit mtcmallum €x
duplict oftaua ct fexta maiore compoﬁtum

7. Soni ergo fimplices, quos in eodem annulo

" excitare licet , Tiquidem  principalis vndtate exponatur ,

fequenti modo fohabehuat: -
:--[' _e e o T ;'
I,II. RN 3. F Lo d-"""

v, .. s ....V 505"“ 4, 09107 « . b—
V.o ot =V 105 =10, 24695 . . P
{VI.. . tfy —y 19627 14, 00000 v _f-'-
VIL . ._',"56,' —V 836 =18, 33024. I E—{;N

Hi. ergo- i continuo. fiunt sacutiores; . interuallis antem

_ igrafionalibus dlﬂmgunntur , fecusyac Mit in cordis , ' ita

vt hi foni maxime fint dlﬁ'oru, plunmumque ab bar-
monid ab‘hmreant.’f Arqu@ ﬁngulos hos fonos idém an-
nuolos, fi certo modo percutlatur , fingulatim ‘edere pot-
eft , fin avem percuﬂm nof ita filerit comparara, Vi
plemmque vfr venire debet, annulus non fimpkcem

edet fonum , &d mixtm ex binis plunbusue {implici-

bus , 1de0que inter fe diffonis; ex quo pnnmpmm Ce]
Je Rameau finditus evertitor, - - - - CvloiE
v M m 2 ‘ I'S-
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18, Operae pretigm erir innefligare ,  quomodo

impulﬁ:mcm priticm comparatam  Clle oporety vt
quisque {anoram fimpliciom pusss edatary W quod cla~
riffime inde perlpicietnr, i definiamus, i quot pundtis
figura annuli difforta vavgralun dnterlecet, few viu fiar
y==0; in totidem caim pynctis quoque y i now i
dem , celeritas imprefls (*H) eugnelecers debet.  Cum
enim pro {law isicall fit in . genere

t o d .
% = Blin.F 4= Deol.') o (a{Jx“(’Aﬁ“"f”*'cmf‘""{r)

totidem locis tam y, quam ( 57), euancfeie,, pifi forte
vel y vhique vel ednm eclerims foent nulla Pundta
ergo, guibes fic fiue roT o, fe (%7} = o huinmodi
gequatione  tang. 5T == Copft. derermizaniie vide i
Conft. == tang, §, vslores smguli 3§ funt 9, -0,
amAd, 340, 4m--0 eic vode angull AGxz7
valores fint : o

, ,-.. )
L \ -;L“..,;_'_' ﬂl‘m I,.:rmk‘« .as‘%ql‘m ﬁa .,ﬂ,l :‘:hm

e Ty Ty TR
quorim nunerns ¢t 27, Pro quols ergo numero i
tam oumerus interfe@ionum ; quan locotum, vbi gele.
ritas ¢t nulla, et duple wmior == 2 4

xp. Vo igitur amuls taam priacipaleny purtim
edat o impulfio ia debet elfe  comparata ,  vi figura
impref figuram nawralem in quatuor  puachs ac)uis
diftantibus interfoeet, et vt celerias in fimilibus quatuor
punis fit nuil,  Sin autem figura impeefla figueram
naturalera vel in fex , vel odto, vel decom e, pundlis
interfecer, in totidemque Jocis celenty fucsis nulla,
suouius
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anmulus cdur fonum ,  vel fecundum ,  vel tertiom, ol
guulnn o, Bxoquo inclligtor, rarifime id obtineri
pofli , vt vius horum fonorum purus edawr, ac km-
per fere eucniet, vt quomodocungue annulus percutiatur,

plures foni fowl exavdiantar, qui watam abefl, vt per
feftam harmoniam referant , vt potins fernathy maxi.
me diffime conftiant,  Inter bos auem ducrfos o
nos mendo i alilgne emincbant o prow frpulfiy ad
yatietiat wunispun onn finplivis proping aceeflerit, In
genere anlem vibrationes frcquentions, quibus foni acy-
grores relpondent, a refifteatss citlus extioguentur, prag-
cipue G per fe fucrint debiliores , at fonus  principalis
gragiffnus  dimiffime  dursbit,  reliquisque plenmgue
multurn anteceller.  Vix autern enenlre  poterit , vt
idem amalns Lacpins impuifin candem plane fonosua
mixturan cxlubeat.

an. Hline consmedi fpos campamie seddant
godaninde vallizere hoet, sguandosundent menie cam-
panis in huinsmodi’ sooulos relolutas concipimug, A€
primo guidem intelligicur, fi omnes iftl susull fueriot

iﬁgﬁxfa sequales , ¥t forma prodeat cruflae cyHpdricae ,
pindemn fonomm ratonem  effe  fiumm ,  quaecungue
fuerit campanae altitudo, propreres quod fuguli anuali
ad pates vibradones funt inftrul,  Vewm idem. qure
que eucnire deber, ficet annuli ratione amplinnhinis ud=
fersot , dommendn Batitude fngolorum aeadeato radi
iploram fuerit proportionalis,  Sclicet § pohio e
que annult mdio =5F, eins Dinade fores s 50, fue
guli anuull ad pares fonos cdenloy ot aCoihitedatiy
Mm o3 ficque
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Tah, 1V,
¥ig, 5

ficque tota campasa cosdem forios, fine fimplices, fue
mixtos , reddere poterit, qui farmula Myl jdie
cantur ; % gy fonus principalis erit = ML Quods
fi plures campanae huivsmodi e fe fimiles  habeans
tur , erunt foni principales ab iis editi reciproce, ve las
tera homologa , fen diametdd amnphiudioum , vl quod
eodem redit , in ratione reciprocs fuberiplicats ponde-
pam.  Qumre, ¥t duge gampanse fonos edant rationem
m o tencntes, carom  diametr ratiopem #:m, pofi-
dera actem pationem 2" :m', tenere debent , fiquidem
inter fe fuorint fioiles , quam regulam ctiam experien-
fin comprolut,  Verum hine probe noterur,  Vim-
Quyngque campanim paae er losm prinvipalem plerum-
que plars alioy fonws (mud edere ,  feeundim fuiorusila
fupra indicata , qui 3 ver harmonis maxime abhog-

Feangy |
gx. At ‘Theoria camponaram non mediocritee
perfich  videtur , i campanat nop per {fefiones horf-
zontales in sonulos plenos , fed potits per {ectiane, A
carnm  thpertiviem poemabo i annolus conicos fucari
intelliganur ,  quonten peian endos oy lepremees
campanae  fiwdn |, pegee et bmbas repraciontart
otcft.  Sit igitvr AU v oo, cifed QUM
Bgurs Ag Ss I paara cospin canpanac gigmt  Poo
natue pro hac fignra AQ T p . USg, nomnals ad
carmam SRo—r, ot ctliics o S onrmaluer capta
Sezmsy et QR = 4 oo rroo BN Hine
fi clementam curwae SEz o0, quead i Sz, et
infiper cireuli radio Q8:= ¢ deferipti peripheriam 2 mg
dudium
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dnGum dat foliditatem elementi -campahae = 2 mpsdp,

ynde tota campanse foliditas erit —z mfridp, fi fili-

cet hoc integrale per totam. figuram extendatur. Cae.
terum hic aequatio inter «cootdinatas: p-et g, neque: ad

ad lineam quandam mediam pertinere eft cenfenda.

s, Nune ergo elusmodi annulum contemplemur,

qui ex rotatione clementi S¢= o circa axem AC ge-
peretur , et cuins figurd croftam coni truncati refexet. T

Hune annolum  cono vertice R et latere RS circum-

plicatum  concipiamus , cuius autem tantom guafi me-
imps., in, qua.

T~ -

dium circolom SEX# in fignra exprim

curnam  interiorem ASB, neque exteriorem «sB, fed -

b, 1V,
Fig. G-

propterea etit SQ==Q: et R #E<r; atque -

s denotar- iic’ Litittdinemy dnniili , quae fapra- filerat ¢
dum radius, qui fupra erat @ , hic eft 4. Jlam huius
annuli vibrationes ira fierl concipiarous , vt s perpetuo
in fuperficie hujus coni maneat ; peraenerit .ergo annu-
lus ex faty nawrali BXa in fatum Yy, pro quo
popamns  arens EX =X et Ex—uw, fpatiola vero

XY =Y et xy==y, quic fint minima. -Quatedus er--

go - eurnatars -anpuli- i # rpalor minorue eft, quam if

Gatn - Batrali , catenus elafticitas in y virism momen.:

3 , e . dd
tum inuoluit, quod, vt fipfa, - aeftimari debet == Bé s

ybi & craffitiem avouli denotat , quae autern  deinceps
ex calculo emanefcit.  Manifetum hoc fie, fi fuperfi-
clem conicam in planum explicemus; tum enim quae-
ftio ad f{uperiorem cafamn fponte reducitur. Momen-
tom  ergo 5. quod elafticitas exerit ad curuaturam mi-
nuendam, eft ._.—-.:‘*—Ebﬁﬂ-g%,_quod non modo ad pon-;

| - étum
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L]

Gom y, fed axem ibi ad fuperﬁéiem coni mnormalem

Jz eft referendurm.

23, Ratiocipfum vt fopra inftituturl , fit vis cle-
mentum annuli in y {ecundum yx vrgens = pdx, erit-
que vt ibi: (G5 =&, (pectemus autem punétum g
vt fixum, In Y autem vis ref pondens P4dX contrariec appli-
cata concipiatur, quae ergo. fccundum RX 'trahens, refoluatur
fecundnm directiones R'T et RV, quarum illa pro dxe g,
vtpote in eodem plfmo nullom momentum, haec vero mo-

"mentum RV, Ry =visRV.7. At ex X ad Sx de-

T':b V.
Fig. 5.

mictatur  perpendicularis X T | cui RV eft parallels ot
aequalis, et ob Xw—x—2X, eﬁ XT=gfin.(} ff) N

hincque vis RX (P4X) : vim RV.,._RX(f) gim. (53
vnde fit

vis RV="2E%(fin.% 2 cof.% = cof 20.F) et fumma
omuium momeﬂtorum

gfin.% [P 4 cof. E—gcof 2 PaxfmE -
quod ad y vsque extenfum praebet

qﬁn.,f-fpzlxcof.-- - gcof. “J])fia-ﬁz 5 g j?‘
hincque vt fupra colligitar

p=Ebs )
ac pofito 7 22— erit pro motu annuli
° —-'j‘fl::(ﬁ;l’iy) (dac’) (ﬁl’z)
24, Hiec eft endem plane scquatio (UAC Pros

diiffet , fi campanam per fe@iones horizontales ju an-
nulos [ecmﬁ”cmus Verum. 5 veram craffiticm campanse

in
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% quouls loco S denotat, vhi imprimis notandurn cft,

normalem SR==y ex calevlo excefiffe.  Casternm vis
dentur coropanse pulfie hane potins legem  Vibratice
vure fequi , quamy eam , gqoae fedtionibus horizontalibuy
conuenit.  Quare, vt opmes annuli ad pares fonos
edendos  difponantur , -neceffe et , in fngulis loris 5
cralitiemn Ssz=s quadmro radii Q5= g clle propor
tionalen.  Hine campanae inferne, vbi ampliuan cft
maxima , maximam craflitiern tribui cobuenivt , fanis
mara fuperac cirea A, ¥bi clauditur, s lege ue-
gle@ta, vibrationes fingulorum a reliquis turbabuntur,
indeque fonus, vel minus fortis, vel raucys, .edetor, In-
texim. tamen. nondofh Geis conflar ,  niw chies Tex. 6d
“zonflructionem campatartin #bfohite fit neceffaria, quan-
doquider longe alia ratione treaorem concipere poteft,
atque hic fuppudirimus, Defideratur {cilicer adline me-
thodos, motan rregnulum corporuin furmue culnsenninus
dufiniendi ; methodi wim adhue  vitate fantum ad
certa corpurmm genera ot reflndla , coimemodi  fing
cordac, vel laminae tenuiffmac , quate his , quee in
ifs differtatione ‘expofbi, phn tribui noo ofiofter, quain
per hypothefes exprefe fubilitas lcet. C

Tom,X. Nou. Comm. Nn OBSER.-



