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serial No. 232,141, (No model. s

To all whom it may concern:

Beit known that T, ALesirT I.. PARCELLE, of
BBoston, in the eounty of Suffolk, in the State
of I‘r[ﬂSSﬂﬁhtlSQttﬁ? alb present residing in New

5 York city, in the State of New York, have in-
vented certain new and useful Tmprovements
1 Blectrie Clocks, of which the following is «a
specification.

In the accompanying drawings, Figure 1 is
a partial front elevation with the pendulum
partly broken away; Tig. 2, a diagram show-
ing the cirenits and switch devices and the
actuating or motor magnet arranged in suit-
able relation to the hob in Iig. 1; Wig. 3, a side
clevation illustrating the same general matter
shown in Iig. 1; Tio. 4, a diagrammatic par-
tial front elevation of another form of the ap-
paratus; ifig, 5, a side view 1lastrating the
same general matter; Fig. 6, a view showing a
diagram of the cirenits in connection with an
ordinary rigid pendolum; Iig, 7, a detail view
of a rotary switch which may be used instead
oi the oscillating orsliding switches illustrated
in the other figures; and Tig. S is another viesy
showing a manner of locking the clock-frain.
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In the various figures it has not been thon oht

necessary to illuastraie the elock-train. The
tralo may be of the simplest character and bo
driven from a star or ratehet wheel actuated
by the vibrating pendulam, as presently ap-
pears. |

Referring to Tigs. 1, 3, and o, the pendulum
A, in vibrating, rocks a vertical iever, ¢, one
end of whieh is forked and embraces the pend-
ulum and the other is conneceted with a roek-
shatt, ’.  This rock-shaft is splib orslotted at
b and carries an arm, 2, eapable of being ad-
Justed endwise in the slot and clamped by a
set-serew, and the lower end of whieh cngages
a notched anchor-lever, B, having pallets thai
drive the wheel € and at the same time keep
it locked. Beforeone pallet has left the teeth
on one side the other pallet hag entered Dbe-
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tween the teeth on the opposite side, and the
hands cannot,therefore, beaceidentall ymoved.
the pallet-Tever is rocked a fixed distance
upon every vibration of the pendolum and arm
b, irrespective of the extent of vibration, the
arm 0" passing ont of engagement with the
50 moteh in the pallet-Tever when the pendulum |

45

has swang a given distanee from the center of
vibration. Ior instance, suppose that the
pendalum in swinging two and onc-half de-
grees carries one of the pallets to the bottom of
anotch in the star-wheel, then the intermediate g5
lever or arm, I, passes out of the noteh in the
anchor-lever, and the further movement of the
pendulum has no effect upon the train.

The pivoted oscillating switeh G is a sector
of a-circle of which the pivot ¢ is the center. 6o
Adjustable serews thereon embrace the pendu-
lum, and by their adjustment the extent of
movement of the switeh may be regulated.

In Fig. 2 three contacts are shown arranged
in the curved face of the switeh. The middle 6 5
one 1s connected through the coil of the motor-
magnet I with one pole of the battery B B,
while the outer ones are connected with the
same pole of the battery through a resistance,
Rh. A pivoted brush, H, preferably weighted vo
at onc end, 2, (or a spring may be used, if de-
sirved,) is connected with the opposite pole of
the battery, and bears against the enrved face

- of the switeh.

In Ifig. 1 the lever 3" is just passing oub of 75
cngagement with the anchor or pallet lever
and the armatare D is coming into the field of
the magnet I, whose eircuit has been com-
pleted by the movement of the pivoted switeh
(1, asindieated in Mig. 2. The continued move-
ment of the pendalum now under the attrac-
1ve influence of the motor-magnet moves the
switch to the right and transfers the brush I
from the middle eontact to the left-hand con-
tact, thas Dbreaking the circuit through the
maguceh 16 and short- circuiting the battery
through the resistance RA. Preferably the
conitact of the brush I with the curved face of
the switeh is such that this short eirenit is
completed before the cireuit through the mo-
tor-magnet 18 broken. The battery-cirenit is
thercfore never open—a material advantage in
working withsome formsofbattery. The pend-
ulum having reached the end of its vibration
and the motor-magnet being no longer ener-
gized, returns by itsown gravity and resilience
and completes its vibration on the opposite
side of the center of vibration,indicated by the
broken line in Iig. 1.

I have found ir practice that it is unneces- 100
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sary to have a magnet on each side of the cen- ]

ter of vibration, although two magnets may be
used, if desired. |

In Figs. 1,2,and 31 have indicated the pend- |

5 ulum as made of a bar resilient throughout
its length, its upper end being clamped in a
split post, A’, mounted on a back board, A’
which board may also carry the switch and
driving devices and clock-train,

At in all the figures indicates a bob, which
may be a eylindrical cup to receive shot, sand,
or other suitable material, whereby the weight
of the pendulum may be regulated with the
utmost nicety. '

In Figs. 4and 5 I have shown a flexible non-
resilient pendulum suspended from a post, A’
and carrying a sunitable bob or weighted eyl-
inder. The pendulum may be made of any
flexible material—such as webbing woven
from various substances—or it may be of
leather. At the top it is shown as suspended
by two sbort suspension-springs, , clamped in

the post A’ and attached to a metal piece on
the upper end of the pendulum. A plate, ¥,
of metal or other suitable material, may be
placed on each side of the flexible pendulum
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at the points where it comesin contact with the

switch devices and driving mechanism. The
bob A! should be of proper weight to keep
30 the webbing straightand give it sufficient ri-
oidity to perform its work. Anordinary bob—
such asis used for aseconds-pendulum—is suffi-
cient for this purpose. A pendulum of this
- character will not b2 materially affected by
35 heat or cold, and no means of compensating
for changes in temperature are necessary. If
desired,theflexible material could be prepared
so as not to beaffected by dampness or changes
of temperature. The form of switch shown in
these two figures is the same as that above de-
seribed, except that there are but two contacts
in its curved face. With this arrangement
the circuit will part of the time be broken and
part of the time short-circuited.

10

pendulum. The magnet E, instead of acting
upon an armature on the end of the pendu-
lam, has a pivoted armature, ¢, carrying a
light spring-finger that is drawn against the
bob at the proper time to give it a return 1m-
pulse. Tor instance, suppose the pendulum
is moving to the right, as seen in the figure.
- 'When it has reached the full extent of its
swing, it will have moved the switch and com-

zc pleted the circuit of the magnet I through the
brush and left-hand contact, and the spring
will be drawn against the pendulum, thus
oiving it a return impulse. The circuif re-
mains closed until the movement of the
pendulum to the left operates the switch and
opens the circuit, when the armature falls
back. The two positions of the spring are
indicated by the full and dotted lines. Uni-
form impulses of vibration are therefore im-
parted to the pendulum irrespective of the
power of the battery. The spring I8 pretera-
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bly long and light, and in practice I havefound |

I have shown another manner of driving the

a piece of wateh-spring sufficient for the pur-
pose of giving impulses to a heavy seconds-
pendulum. The magnet,its armature, and the 7o
spring are adjusted for, say, one-half the
power of the battery, and as the battery 18
only used to pull the spring up against the
pendulum the force of the impulses 18 uni-
form, depending, as it does,upon the resilience 75
of the spring, and not upon the strength of
battery. If preferred, a spring on each side
of the pendulum could be used; buf in prac-
tice I have found one sufficient. The circuit-
connections are such in Figs. 2 and 4 that 8o -
when the pendulum is at rest the circuit of
the battery is closed through the resistance
Rh and one of the contaets of theswitch. The
bob A* may be raised and lowered by means
of an adjusting-nut, as usual, and the stop
against which the armature of the magnet E
works may be covered with felt or cork to
prevent noise.

In Fig. 6 I have shown an ordinary rigid
pendulum provided with a bob and armature
suspended from the post A"by a short spring,
as is usual. The pendulum works between
the adjustable screws of asliding switch, hav-
ing three contacts connected in the manner
shown in Fig. 2. - The brush, however, is of 95
a different character from that shown in Iig.
9. Tt is made to slide endwise in a suitable
supporting-block, z, and is moved by a screw
for the purpose of adjusting it accurately with
reference to the switeh-contacts. As in Kig.
1, the arrangement here is for the purpose of
keeping the battery-cireunit closed, and the
ficure merely illustrates such an arrangement
of switch-contacts and battery with an ordi-
nary pendulum. |

Fig. 7 shows a rotary switch on the same
arbor as the ratchet-wheel. Itconsists of a hub
having alternate conducting-strips to be con-
nected to the battery and intervening insulated
spaces. A weighted brush, such as shown in
Fig. 2, may bear upon the hub and make and
break the cirenit as the pendunlum vibrates.
In this arrangement a eross-arm, T, is secured
on the end of the rock-shaft ', and upon each
end of the arm is carried a gravity-pawl, p,
that engages in the teeth of the ratchet-wheel
. The movement of the pendulum on either
side of the central line causes one or the other
of the pawls to engage the ratchet-wheel and
drive it forward one step. In this figure the
driving-lever «, instead of being forked, enters .
an aperture, #, in the pendulum, an ordinary
bar-pendulum—such as that illustrated in Iig.
6—Dbeing shown, |

In order that the gravity-pawls may only
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 drive the ratchet-wheel a fixed distance at each

swing of the pendulum, irrespective of its
amplitude, the pawls may be thrown out of
engagement with the teeth by stops or pins,
against which they strike, as described in my
prior patent of April 12, 1837, Fig. 3, or an
intermediate arm or lever, b’y asin Fig. 1, may
be employed. |

130

In Fig. 8, in conuection with driving grav-
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iwy-pawls, I have shown ariaiigement for |

locking the train. Ordinarily wlien g ratehet-
wheel is emiployed to drive a cloek-train the
hands may by accident be moved forward,and
In case of a tower-clock some arrangement
for preventing this is desirable, as the snow
and wind are liable to movethe hands. On the
same arbor with the ratchet-wheel Cis fixed
another wheel, 8, having a number of teeth or
pns, s, projecting from its face. These teeth
may, however, project from the side of the
ratchet-wheel G, if desired. Onthesame arbor
carrying the cross-arm T, on which the pawls
are mounted, 18 placed a pallet-lever whose
teeth are adapted to pass in and out between
the teeth or pins s on the locking-wheel. 1In
operation the palletsare gradually introduced
and withdrawn from between the teeth of the
wheel without interfering in the least with its

rotation; but at no time is the train free to |

move except in vesponse to the vibrations of
the pendulam.

In Fig. §, instead of having the arm T di-
rectly npon the spindle or rock-shaft a', anin-
termediate driving-arm, ¥, may be employed,
as 1n Jfg. 1; also, instead of employing a
wheel, S, having pins or teeth projecting lat-
erally from its sides, a star-wheel may be used,
and the locking pallets eaunsed to pass in and
out of the notches in the wheel. Other de-
vices may doubtless be constructed to loelk
the frain against aceidental movement of the
hands, and at the same time leave it enti rely
free to be driven by the driver or pendualuns,
without departing from my invention.

In my improved clock the pendulum is de-
tached or disconneeted from the train when
the train has been driven a given distance ir-
respective of the battery or propelling-power,
and the rnnning of the train is therefore uni-
forn. |

By driviug the pendulum with a power in
excess of that requisite for operating the train
and giving itan amplitudeof vibration oreater
than required important results are obtained.
for instance, should the battery fail from any
cause, the pendalum will continue to move the
train for some time before its amplitude Dbe-
comes $0o small.  The pendulum does all its
work during the eentral part of its swing, when
1t 1s moving with the most vigor, and as it ap-

tached from the train and has no work to per-
form. Practically the pendnlam is a free vi-
brator, what little work it has to do being
done by 1t al the most advantageons point in
1ts vibration. |

Thedepending pivoted oscillating switeh re-
duees the frietion and resistancetoa minimum.

The contacts on its curved face, rubbing con-
stantly againstthe brush H, arekept bright and
clean, and as the eurved face is at the bo'tom

of the switch there is no tendeney for dust or |

dirt to aceumulate thereon. The movement
of the swifch at the point of suspension is very
small, and since the arcs described by the
swifch and that part of the pendulum whieh

proaches the limit of its movement it is de- |
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actnates ity as well as that of the lever ¢ and
that part of the pendulum which drives it, all
colneide or have the same direction, the entire
mechanism runs smoothly and regularly.

I prefer to employ a weighted brush, be-
cause a uniform pressure on the switeh is ob-
tained thereby.  With a spring the pressure
would be liable to vary more or less. |

Any suitable device for hiolding the pallet-
lever steady after the infermediate arm or le-
ver, ', has passed out of engacement with it
may be employed. ¥or instance, an arrange-
ment similar to that shown in my Patent No.
045,721, July 20, 1886, Fig. -4, could be availed
cf, shonld anything be required.

The various features of my invention have
been iltustrated in several figures of drawings
showing different constructions, in order to
Hlnstrate in part how they may be adapted to
varying structures, In practice I should of
course combine them in one elock, as I think
the best results may be obtained thereby.

I claim as my invention—

1. The combination, in an eleetrie clock, of
an electrically-driven pendulum, the driving-
magnet which operates said pendulum, its bat-
tery and eireuit, the moving switeh actuated by
the driven pendulum, the electrical contacts
thercon, and eircuit-connections whereby the
driving magnet is intermittently energized to
vibrate the pendulam without opening the
battery-eireuit. |
2. Thecombination oftheeleetrieally-driven
pendulum, the driving-magnet, its battery and
circuit, switch deviees actuated by the pendau-
lum in its vibration, a brush and contacts on
the switen, and a branch or short cireuit
through whieh the battery is short-cirenited
when the pendulum is at and near the limit
of its gwing, substantially as set forth.

o. Thecombinationofthecleetrically-driven
pendulum, the driving-magnet, its battery and
circuit, switch devices actnated by the pendu-
lum, three switch-contacts, the middle one be-
ing connected through the magnet with one
pole of the battery and the other two connected
with the same pole of the batiery outside of
the magnet, and the switeh-brash connected
with the opposite pole of the battery.

4. Thecombinationoftheclectrically-driven
pendutum, switch devices intermittently op-
erated by the pendulum, the driving-magnet
and 1its battery and cirenit, and a weighted or
gravity brush which bears on the switel.

b, Thecombinationoftheclectrically-driven
pendulum, electric - switeh devices actuaterd
thercby, clectric contacts on the under or hot-
tom face of the switeh, and o brush whieh
bears on the contaets.

6. Thecombinationoftheelectrieally-driven
pendulum, the pendent pivoted switch, the
contact or contacts on its curved bhottom face,
and a brush bearing thereon.

7. Thecombination of an electrie-clock pend-
utum formed of a strip of flexible non-resili-
ent material, electro-magnetic devices for driv-
Ing 1t, and mechanism actuated thereby.
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8. A clock-pendulum formed of a flat tape
or web of flexible non- resilient material
adapted to be suspended at one end and
weighted at the other. | |

9. In an electric clock, the combination of
a pendulnm, switch devices actuated thereby,

a driving - magnet which is intermittently

ciergized by the action of the switch devices,
and a spring intermittently drawn against the
pendulam by the magnet to impart impulses
of vibration thereto.

10. The combination,with a vibrating pend-
ulum, of aspring intermittently drawn against

the pendulum to impart impulses of vibration |

thereto. _ |
11. The combination of anon-resilient pend-
ulum, 2 spring intermittently drawn against

the pendulam to impart impulses of vibration

thereto, and electro - magnetic devices con-
trolled by the pendulum for operating the
spring.

12. The combination of a pendulum com-
posed of non-resilient flexible material,aspring

384,271

intermittently operated to impart impulses of
vibration thereto, and electro-magnetic de- 25
vices controlled by the pendulum for operat-
ing the spring. |

13. The combination,in an electrieal clock,
of a pendulum, electro-magnetic devices for
driving if, a clock-train driving-wheel, C,
driving devices by which the wheel is driven

30

' by the pendulum, and independent locking de-

vices which prevent the movement of the train-

| driving wheel except by the action of the pend-

ulum. 35

14. The combination of the notched driving
or pallet lever B, the rock-shaft ¢, actuated
by the pendulum, the arm or lever &', and the
set-serew or similar device for eclamping the
arm b’ in or on the rock-shaft.

In testimony whereof I have hereunto sub-

secribed my name.
ALBERT L. PARCELLE.
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Witnesses:
T. K. HASCALL,
H. W. VANDER POEL.
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