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To all whom i[‘ ey cmwzrn‘

Be it known that I. ALBERT L. PARCELLE,
of Boston, in the county of Saffolk and State

of Mass mlmqettu, ab present residing in New
York, in the State of New York, haveinvented
a new and nsefnl Improvement in Clocks, of
which the following is o specification.

The object of my Tnvention is to improvethe
regularity and action of pendulum-cloeks,

The invention \,onsmu, generally stated, in
the employment of & vesilient pendulam
clamped at onc end. Herctofore
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pivoted pendulum and a straight pendulum
suspended by a short thin suspension spring.
My pendnlum is distingnished from lhese by
the fact that it is formed of a resilient body
held firmly by its upper end, so that it vibr ates
under conditions other than those of the ordi-
nary pendulam, as app from the follow-
ing description,

The invention
formed ,”-' comn
rial, so that in vibra
or mear its ﬂomt 0[
length or bm“'
omshe% it from the
mentloneu,

The purpose of my
a pendnmnn which will deseril
approximately perfect aye cloidal
therefore vibrate lo’w_:' and 51;0

same time, and will by reason of i
tend to continuein Vii.,xah_c,n mue
the pendulums now in use.

An inecidental featurs o” i
considerable importance is
pensation described nelo,,.

In the accompanying drawings, Figure 1 is
a front clevation ilustrating withont n‘“bo-
ration or detail a weight driven elock-train
equipped with my improved resilient penda-
foum. I‘ig > isaside elv"tmnoﬁhehame, and
Fig. 3 is a diagram view illastrating the path
deseribed by the end of a 1, endulam resilient
throughout its length.

A clock-pendalum which deseribes a seg-
ment of a circle in swinging is 1nﬂuopced en-
tirely by graviby, its velocity being det
mined by the distance it falls in reaching its
lowest point or perpendicular position, Tt is

20

ears

,—~ &3 L

01
141

inv 0 produce
porfect ov
", and will
ares in the
resiliency

)1gel'uzmll

30

(o8]

invention of
its automatic com-

1Y
iy

40

-

two kinds of
pendulums have been used—viz., a straight |

that the long aad short arcs of

well known
such a pendaluny are not made in the same
time, and hence it is nob isochronous, except

inder certain conditions, which are very diffi-
calt to maintain, Ordinarily the pendulum
of a clock receives the impulses which main-
tain it in vibration from a weiglit or spring
acting through atrain of wheels. The wheels
and pinions of the train, however carefully
they may be made, are not perfect either in
material or workmanship. The oil used to
lubricate them becowmes stiff, particles of
dust cn’m‘h te¢ on the wheels and their bear-

tac

ings, and some of the parts are worn more
than Oihch The lmpnlscs imparted to the

pendnlw n will therefore vary more or less
aceording to the co ndmou of the train. If
& weight is used asa driver, as theweight runs
dov'n the weight of the cord is added to the
] pring be used as a driver
is still more variable, be-
&k coilstim ree of the im-
v it to the pendulam de-
;‘-'n's are mentioned to illus-
»f Tmaparting to the penda-
{n"xu nower Lonqoquently
1 is not antform and the
vehronons. A pendnlmn
'Cluid 11 are is, however,
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aw
“pemmt The pend-
amped at its upperend
ina S]ﬂlu “Obt ihe lever ¢ is connected
with the splm e o{’ the pallet, and is carried
down and embraces the pendalum, as usual.
My improved pendulum here illustrated
may he formed of any suitable resilient ma-
terial. It may be made, forinstance, of steel,
whalebone \'-'ood7 class, bone, &e., orany other
resilient mate rinl, and preferably of such ma-
terial as is not influenced or subject to change
on account of variations of temperature and
moistu It is capable of bending from end
to end, and it is preferably in the shape of a
flat thin bar of the general character shown
in the drawings. A pendnlum of this char-
acter is isochironous for all amplitudes of vi-
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bration required in a clock. To operate at
the same rate ornumber of beats as a gravity-
pendulum,it may belonger orshorter than such
a pendulum. It is not governed by the same
laws that control an ordinary pendulum, but
isdependent 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.

Myimproved pendulumis preferably equip-
ped with a bob, which may be a hollow eylin-
drical cup adapted 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. A bobmay or
may not be used. Its effect would be to add
steadiness; bub 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
weight, modify the arc.

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

The diagram view, Fig. 3, illustrates the
character of the are deseribed by such a pend-
ulam as that shown. 2 represents a base or
tangential line, y the arc described by an or-
dinary pendulum, and # the are deseribed by
my improved pendulum.

Myinvention is distinguished from ordinary
clock - pendulums having suspension - springs
formed separately or by drawing down the end
ofawirependulum. Suchsuspension springs
serve merely as hinges upon which the penda-
lum—ywhich is a gravity-pendulum—rvibrates.
In myimproved device the pendulum proper
bends in its length in vibrating, and when I
use the term ** bends or bending 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

383,539

the bending of a mere suspension-spring, for
by forming the pendulum of resilient material
and causing it to bend in vibrating, it is gov-
erned, at least in part, by the laws governing
elastic vibrators, and is to that extent differ-
ent from ordinary gravity spring-suspended
pendulums. Preferably the spring-pendulum
is made to bend throughoubt its entire length,
as more perfect resunlts are believed to be at-
tained thereby.

In an application for patent heretofore filed
by me,and patented A pril12, 1887, No.360,903,
I have shown a pendulum of the character
herein described actuated electrically, and
have claimed it. I therefore disclaim herein
any subject-matter claimed in said patent.

I claim—

1. The combination, substantially as set
forth, of a driven train, a pendulum formed
of a bar or strip of resilient material rigidly
held at itsupperend and bending in itslength
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
one end in its support and capable of bending
in its length.

3. A pendulum substantially such as herein
illustrated, consisting of a bar or strip of re-
silient material of uniform or substantially
uniform cross-section rigidly held at itsupper
end in its support and bending in its length
as it vibrates. .

4. A pendulum substantially such asherein
described, consisting of a bar or strip of re-
silient material rigidly held in its 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
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forth, of a driven train, a pendulnm 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 L. PARCELLE.
Witnesses:
T. F. HASCALL,
W. W. WHEELOCK.




