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Be it known that I, Atpart L. PARCELLE, | such a pend ﬂﬂ m are not made in the same

of Boston, 1n the county of f&uﬁolh and State
of Mass dehuqettuj ab present residing in New
York, in the state of New York, haveinvented
a new and uselful Immuvemmt in Clocks, of
which the foliowing 1s o specification.

The objeect of mv invention s to 1tmprovethe
regularity and action ol pendulum-cloeks.

The invention 1,01131%_}, mumﬂ]\, stafed, in

the employment of & resilient weuduhmi

clamped at onc end. .f:iel’ tofore two kinds of
pendulums have beer

pivoted pendulum al 1 o straieht ){}nﬁulmn

suspended by a shiord 1 1 suspension spring.
My pendnlum is disting 1 cd from these by
the fact that 1b

19 101 mm of a resilient body
held firmly by its upper

under eondmou tl’lf‘l Hm n those of the ordi-
nary pendulum, as appedl 5 irom the foliow-
ing descrintion.

The invention also consists in a penduly
formed {}”;:1 continuous strin {}flflii]lflh male-
rial, so thot 1n vibrating it not only bends ab
or neaw Wa noint of msyemi{m? b ahm in its
length or bnﬁv and this fact elearly distin-
oulishes 1t {romn: {0 e ordinary penal lems above
mentioned.

The purpose of my invention is (o produce
a penduiom which will deseribe a perfect ov

approximately perfect eycloidal are, and wiil
therefore vibrate long and shovt ares in the
same time, and wiil h} reason of 1f8 resiliency
tend to continuein v flit‘: ation machlongerthan
the pendulims now in use

An incidental Iﬁill,ﬂlu of my 1nvention of

considerable importance i% its avtomatic com-
pensation ¢ described below.

In the accompanying 111 Wines, 1 g
a front clevation illustrating without
ration or detall a
cquipped with my improved reslilent pendu-
lum. Fig. 2isasideelevation of thesam , and
Fig, 518 & dlagram view iilas r;s.tuw mg 'g}::"zth
described by the end of a pendalam resilient
throughout i{s length.

A clock- :*;::ﬂdulv m which deseribes a seg-

oIS
m::z,bo-

h.‘.‘lL-b
ment of a cirele in swinging ig 111ﬂuenced en-
tirely by gravify, its veloelty being deter-

mined by the distance it falls in reaching its
lowest point or perpendicular position.

1618

wed—viz., a straight |

end, so that it vibr ates |

welght-driven eloeh-m A1 |
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- pet

- on account of variations of tempe

1t 15 nob 1sochrounous, except
nde*' certain *"‘Oildltlf} . which are very difii-
enlt to maintain, uid]ﬂﬂll]}-
of a cloek receives the impulses which main-
tain it in vibration from a weight or spring
acting through atrain of wheels, ‘f'he wheels
and pinions of the train, however carefully
thhey may be made, are not perfect either 1n
material or werkmanship., The oil used to
iubricate them becomes stifi, particles of
dust acenmulate on the wheels mﬂ their bear-
ings, and some of the parts are worn more
than others. The impulses imparted to the
dalum will therefore vary more or less
according to the condition of the train. If
o oweight is used as a driver, as theweight runs
of thﬁ emd 18 _L{idﬁd to the
&

L
nd hene
H

o 1*'lr E
down {he w ﬁ}f” t

of the ini-
pEERs d*ﬂmn de-
joned to ilas-
» 1o the pendn-
Lousequently
is not aniform and 1]1(%:
is nob isoehronous. A pendulum
§ a.iezaa:?zfi.;a‘fﬁ a cyeloidal are 1, however,
g Vr”i “rw e the variation,
leneth or ampll-
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31 represents an ordinary
}3- Al «.itmhh A,
’pema,,nt The pend-
mped ab 1ts upperend
ihe lever ¢ 18 connected
with the spindle of the pallet, and is earried
down and em Lr es the pendulum, as usual.
BLy improved pﬂndmum here illustrated
may bha formed of any suitable resillent ma-
terial. It maybe made, forinstance, of steel,
whalebone, woodj olass, bone, &c., orany other
resilient matert
terial as 18 not 11_1ﬂuem3&1 or subject to change
rature and
moisture. 1618 capable ol bending from end
to end, and it 1s preferably in ihe shape of a
flat thin bar of the general character shown
in the dm“*mg& A pendulum of this char-
acter is isochironous for all amplitudes of vi-
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‘ulam as that shown.

bration required in a cloek.

To operate at |

383,539

the bending of a mere suspension-spring, for 3o

the same rate ornumber of beats as a gravity- by forming the pendulun: of resilient material

pendulum,1t may belonger orshorter than such
a pendulum. It 1is not governed by the same
laws that control an ordinary pendulum, but
1Isdependent upon two conditions—namely, its
length and thickness. Gravity does not pri-
marily control its action, as its own inherent
resilience serves to return it to the center of
vibration or perpendicular position.

My improved pendulumis preferably equip-

Tped with a bob, which may be a hollow cylin-

drical cupadapted for the reception of sand or
shot or any other suitable weighting material.
The bob may be adjusted for regulation in the
ordinary way by a thumb-nut on the screw-
rod extension of the pendulum.
may not be used. Its effect would be to add
steadiness; but it may be dispensed with or a

very light one used, according to the material

used for the pendulum. Where a bob is em-
ployed it will very slightly, according to its
welght, modify the are.

The peudulnm may be compensated by any
of the ordinary methods, but has the advan-
tage of being partially self-compensating. A
chzmge of temperature which would elongate
1t would also tend to increase its thickness.
This automatic compensation is sufficient for
ordinary clocks.

The diagram view, Fig. 3, illustrates the
character of the are described by such a pend-
x represents a base or
tangential line, ¥ the are described by an or-
dinary pendulum, and 2z the arc described by
my improved pendulum.

My invention is distinguished ﬁom ordinary
clock - pendulums having suspension - springs
formed separately or by drawing down the end
of awirependulum. Suchsuspension springs
serve merely as hinges upon which the penda-
lum—which 18 a gravity-pendulum—vibrates.
In myimproved device the pendulum proper
bends in 1ts length 1n vibrating, and when I
use the term ** bends or bendmg in its length??
I mean the rod, strip, or bar forming the pend-
ulum proper bends In vibrating to Such extent
as to give it the character of an elastic vibra-

tor, a3 herein set forth, as distinguished from |

| pendulums.

A bob may or |

and causing 1t to bend in vibrating, it is gov-
erned, at least in part, by the laws governing
elastm vibrators, and is to that extent differ-
ent from ordinary gravity spring-suspended 55
Preferably the spring-pendulum

is made to bend throughout its entire length,

as more perfect results are believed to be at-
tained thereby.

In an application for patent heretofore filed 60
by me,and patented A pril12, 1887, N0.360,903,

I h&VQ shown a pendulum of the character
herein described actuated electrically, and
have claimed 1t. I therefore disclaim herein
any subject-matter claimed 1n SELI(] patent. 65

I claim—

1. The combination, substantially as set -__
forth, of a driven train, a pendulum formed
of a bar or strip of 1es1llenb material rigidly
held at itsupper end and bending in itslength 70
as it vibrates, and a scapement interposed be-
tween the pendulum and the clock-train.

2. A pendulum substantially such as herein
described, formed of a flat elongated strip of
resilient material adapted to be rigidly held at 7;
one end in its support and capable of bending
in 1ts length.

3. A pendulum substantially such as  herein
illustrated, consisting of a bar or strip of re-
silient material of uniform or substantially 8o
uniform cross-section rigidly held at itsupper
end 1n 1ts sapport and bending in its ]ength
as 1t vibrates.

4. A pendulum substdntmlly such as herein
described, consisting of a bar or strip of re- 83
silient material rigidly held in ifs support at
its upper end, having a suitable bob, and ca-
pable of bending in its length as it vibrates.

5. The combination, substantially as set
forth, of a driven train, a pendulum formed of g»
a bar or strip of resilient material capable of
bending throughout its entire length as it vi-
brates, and a scapement interposed between
the pendulum and train.

- ALBERT 1. PARCELLE.
Witnesses:
T. F. HASCALL,
W. W. WHEELOCK.
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