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10 all whom it may conceri: tureenter as elements, and not with the specinl
- Beitknownthat I, Juriax E. CAREY, a citi- | constructions of such devices.
zen of the United States, and aresident of New | In the accompanying drawings, Tigure 1 is 53
York, in the county of New York and State of | an elevationof a normally-operated clock that
5 New York, haveinvented certain new and use | I prefer to employ. Tig. 2 is an edge view of
ful Electric Clocks, of which the following is a | the same. Fig. 3shows in elevation and side
specification. | view the connection between the pendulum
The object of my invention is to furnish a | and theescapement-lever. TFig. 4 is a dlagram 0o
simple and convenient arrangement of circuits | illustrating my present mventmn
ro and devices whereby a number of electric A indicates the main wheel of aclock-move-
clocks may bie conveniently maintained in op- | ment, from which wheel the power of a main-
eratlon and kept in synchronism with a main | spring, a weight, or other source is imparted
or controlling clock atthe central or timc-keep- | to a clock-train of any nsnal or desired de- 62
1ng station. scription, provided with a regulating or con-
15 The invention herein deseribed and claimed trolling device, such as a pendulum or bal-
was originally contained in an application,No. | ance- wheel
136,044, for patent, filed by me June 26, 1884, K indicates the albor of the escapement-
and the present application is a division of | wheel for the clock- movement. 70
the prior one. With the escapement-wheel engages an or-
20 My invention consists in the arrangements | dinary escapement connected bya cruteh wire
of circuitsand apparatusthat will be described | or rod, K, Fig. 3, and pin m,projecting there-
in connection with the accompanying draw- | from, Wlth the pendulum [ in the Grdm"uy
ings, and then more particularly specified in | way, as indicated in Fig. 4; and to said pend- 75
the claims. ulum or such other 1‘60'1111131110 device as may
25 My invention has reference more particu- be employed to take it phce areapplied con-
larly to systems in whichthe secondary clock, | trolling or synchronizing devices, as will be
placed upon & circunit with the main or con- presently described throun*h which regularly-
trolling clock, 1S what,for convenience,I term | reeurring electric lmpulses may be sent to So
‘a ‘“‘normally-operated’’ clock—that is, one | assist in Leepm@ the pendulum in motion to
30 which has a constant driving power, Such as | maintain 1{s movements or vibrations isochro-
a spring or weight. nous with those of a primary or controlling
My invention relates to arr angements of cir- | time-piece.
cuits and devices whereby such normally-op- Tor the sake of simplicity, I have herein 8s
erated clock, which is controlled or kept in | illustrated my invention as applied to an
35 synchronism over a circuit connected with a | ordinary spring-driven clock, but do not wish
prime clock, may have its driving-power— | to be understood as limiting myself to such
such as a sprmﬂ or weight wou nd—-and where- | driving-power.
by also additional clocks on a sub-circuit may Leaving out the electric Synchrouumn de- go
be kept in time with a main or primary cloek. | vices,the pqrts as thus far described constitute
40 1 bhave herein illustrated my invention as | one form of what I term a nornnll} operated
carriedd out in connection with a secondary | clock.”
clock ot a construction forming the subject of | B indicates a winding-wheel, connected to
the priorapplication filed by me June 26, 1884; | the spring or other motor device in any de- 03
but 1t 18 to be understood that normally-oper- | sirable way, so that by turning the wheel the
45 ated clocks of other construetions might be | spring or weight may be wound up or put into
employed. action. Wheel B is connected through a train
I have shown herein one only of the con- | of wheels, C ¢, with a wheel, D, in obvious
structions of winding devices and operating- | manner, whlch tlam Serves as areducmﬂ train 100
magnet for actuatmw sald winding device that | for permltbmg a comparatively small power
so may be employed in praectice. applied to wheel D to wind the mamspring or
My invention has to do with the D*eneml weight of the clock. The wheel D ig actuated,
combinations into which devices of 511011 ana- | step by step,through the ¢ agency of a winding
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electro-magnet, I, operated by electric cur- |

rents coming with sufficient frequency to keep
the mainspring or other motive device wound.

The desired- step-by-step movement of the
wheel D may be produced by any suitable
actuating ratchet or pawl moved by the vi-
brating armature or core of the electro- Imagnet
F. Tn the present case the actuating device

~congists of a pawl, 4, carried by a lever, f,

against which latter the armature or armature
lever of the electro-magnet F bears. The pawl
or ratchet ¢ is arranged to imupel the wheel D

-~ on the reverse movement of the armature

L5

2t

under the influence of its retractor.
tractor consists of a spring,weight, pendalous
welght, or other retracting device suitably
constructed to exert an increased foree as the

armature approaches the magnet, so that the

impelling action may be the greatest when the
pawl begins its actuating movement. By this
arrangement I am enabled to most effectually

utilize the power of the magnet in operating

as a winding-magnet. It is obvious that a
weight on an arm, /% might be employed.
since, when so arranged, it would act after the
manner of a weight in a pendulum weighing-

balance to exertan increasing retr actmtr- power
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as it 1s gradually raised.

I do not limit myself to the kind or form of

retractor, the only requirement to obtain the
best results being that it should have an in-
creased retracting force as the armature ap-
proaches the poles of the magnet. 'When the
pawl is arranged to 1mpel the wheel on the
forward movement of the armature, it is ob-
vious that 1t would have to do its greatest
work under the weakest pull of the magnet on
the armature, since at the beginning of the

1mpelling movement the force required to

start the wheel 1s the greatest, and under the

conditions supposed the armature would be

farthest away from the magnet, or in its least
effective position. As the armature ap-
proaches; the magnet, the pull would rapidly
increase, but would then be exerted when a
lesser power 1is required. DBy the arrange-
ment described, however, the strongest pull
of the magnet is husbanded and stored in the
retractor, (which latter, as described, exerts
its smallest pull When the almdwle 1S re-
tracted,) and the strong pull of the magnet is

made effective Inapplying power o the wheel |

at the beginning of its movement when it is
most reqmred -

In addition to the retractor described, I
propose to employ an additional retractor
suitably arranged to come into play only as

the armature approaches the end of its for-

ward movement toward the magnet, and to

thus store and make effective the momentum
acquired by the armature and its parts, in-
stead of permitting the same to be wasted
upon a dead or rigid stop. One form of such
device is herein shown. It consistsof a blade-
spring, H, suitably supported with its end in

the path of the lever f, so that the latter will

impinge against the spring near the extrem-

The re-

devices to the winding-arbor.

tion of the pendulam.

ity of its movement under the influence of the
magnet. An adjusting set-screw, i, serves to
adjust the end of the spring H, 80 as to de-

termine the point at which the arm shail 1n

its movement impinge against the Sprmfr
When the armature draws the pawl 7 back-
ward to a new position of engagement, the le-

.ver f strikes the spring I, and the resiliency

of the latter gives the pawl a sudden impulse
to assist in starting the wheel D.

At k18 indieated a back stop for the arma-
ture, while at 4* is shown a suitable retaining-
pawl for the wheel D.

I prefer to send electric 1mpulses through
the eleetro-magnet F with sufficient frequency
to energizethe sameeverysecond. The spring
in which the energy transmitted through the
lever f is stored is adapted to give move-
ment unaided to theclock for a period of sev-
eral hours, and in thig respect i3 a material
1mpr0vemeub upon the clocks heretofore. de-
vised to De wound by electricity. Where it
has heretofore been proposed to wind the
clock by electric means once an hour, the
amount of stored energy in the spring or
weight has been necessarily limited, owing to
the mfrequency with which the magnet acts.

Such clocks as ordinarily mwade have been
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adapted to run without a winding for a very

limited period, and an inter'ruptionh of the

winding ceurrent or currents for any consider-

able pellod would result in st0ppacre of the
clock. In other cases where the winding has
been done as often asoncea minute the amount
of stored energy has been sufficient to run the
clock for a limited period only, inasmuch as
it was impossible to use a spring of very con-
siderable power.

By the employment of the 1eduemﬂ* train I
am enabled to use a spring of any desired
power,sufficient to run a clock for a week even.
In fact,my devices may be applied to any or-
dinary day or eight-day clock bysimplyapply-
ing the Wheel—-sueh as B—and 1ts connected
The pendulum
L of the eleek-movement Imparts movement
to the crutch-wire through a pin, m, as before
mentioned, which pin is, by preference, made
&dmstable SO as to adJusb the action of the
erutch to unusual or irregular COHdlthHS of
vibration of the pendulum. .

The clock-movement.is driven and kept in
operation by the devices described, and is elec-
trically synchronized or made to keep its prop-
er rate of going by any electrie devices applied,

preferably, to its pulsative or vibratory regu-

lating devices. When the regulative device
is 4 pendulum, as hereshown, I apply synch-
ronizing devices thereto 1n any desired man-
ner; but I prefer to apply them in such way
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as not to stop or interfere with the free vibra-

I therefore employ an
electro-magnet and armature, one fixed and
the other carried by the pendulum in close

proximity to the other, but without striking

the same. The form of such device as here

shown is one described and claimed in a prior

I30
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magnet in their work.
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application filed by me, and consists of a fixed
horseshoe - magnet, N, having its poles ar-
ranged in a line parallel with the plane of vi-
bration of the armature, and an armature, O,

carried by the pendulum and swinging there-

with in close proximity to the magnet. The
armature has the three attracting portions n’

n* 1’y either extreme one of which, with the

intermediate portion,»’, is adapted to form an
armature for the horseshoe-magnet. At or
near one extreme of vibration of the pendu-
lum the portions #* »* bridge the poles, while
the portions #' »* bridge them at or near the
other extreme of vibration. DBy this means
the vibration of the pendulum may be kept
isochronous with those of a primary or con-
trolling clock by causing electric impulses to
energize the magnet at regular times in the
well-known way; or said impulses may be util-
ized as actuating impulses and a partial means
for keeping the pendulum 1in vibration, thus
assisting the spring or weight and the winding:-
Said impulses may

- come from any souree, or be produced 1n any
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way, provided they be made to energize the
magnet 1n isochronism with the natural time
of vibration of the pendulum. In so far as
they help to actuate the pendulum,they might
come from the normally-operated clock itself,
They are shown, however, produced by the
agency of a primary or controlling time-piece,

which, directly or indirectly, in any suitable

way, sends the impulses at the proper time.
In the diagram, Fig. 4, which 1llustrates the
arrangements of circuits and apparatus form-
ing the subject of the present case, I have
illustrated at W a pendulum for a eontrolling
or primary clock, arranged to close thecirecuit
of a battery or other source of electric energy
to line at each vibration. The pendulums and

- synchronizing-magnets .ot two normally-oper-

ated clocksareshown on the circuit controlled
by the clock-pendulum VW. The winding-
magnets EF for the two normally-operated

clocks are each energized at proper times by

a battery, L B, or other generator of electricity,
placed in a local or sub cireuit separate from
that over which the pendualums Liare synchro-
nized, and the action of said winding-magnet
and local battery or generator is controlled by
the normally-operated clock 1tself. This is ef-

fected by causing a portion of the clock mech-

anism to intermittently operate on a circuit-
closing device that shall complete the circuit.
A (311"011113 closing device proper for this pur-
pose consists of a spring, R, adapted to make
momentary contact with the SPpurs or projec-
tions of a wheel on a minute-arbor of the nor-
mally operated clock. The poles of the local
circuit are connected, respectively,to the frame

of the clock, and so to the spur or toothed
Con-

wheel and to the insulated spring R.
nection might be made in any other desired
manner. In the local circuit with the wind-
ing-magnet I sometimes prefer to arrange one
or more secondary clocks of any desired kind,

which elocks are merely 1ndicated at 3. The

circuit of these clocks is periodically closed
by the normally-operated clock, which latter
thus acts as the primary or controlling clock,
while being itself electrically wound and con-
trolled and synchronized. In such a combina-
tion I contemplate synehronizing the clock on

the main ecircuit and Reeping it to uniform

time with a standard clock by any means
knowu 1n the art. 1 might obviously employ
the device of setting its hands hourly or at
every minute totime, instead of controlling or
keeping the movement of the clock mechan-
1sm in 1sochronism with those of a primary
cloek.

The toothed wheel with which the spring R

makes contact has in the present case a snffi-

- clent number of teeth properly placed to

cause a closure of the circuit at every beat of
the pendulum,and to thus cause the secondary
clocks S to be actuated or controlled by every
beat of pendnlum L. These clocks S may be
electrically actuated, controlled, or synchro-
nized clocks of any description. 1 do not
limit myself to putting them in circuit with
the winding-magnet. They might be placed
in a sepamte local eircuit over “which synch-
ronizing, controlling, or actuating impulses
are sent by the clock once a second, mmute or
at greater or less intervals,

The secondary clocks might be clocks S* m,
placed in a circult ior a .genemtor, M B,
closed once a minute by means of a cireuit-
closing stud, T, placed on a minute wheel or

‘arbor, or on the seconds or escapement wheel

of the normally - operated and electrically-
wound clock, and arranged to make contact
with acircuit-closing spring, R at everyrevo-
lution of the mmute wheel. The wheel is
electrically connected with one pole of the
local circuit by any suitable means, and the
spring with the other pole thereof.

30

90

95

100

105

The local circuit just described might.if

desired, include a winding-magnet, and the
closure might be for a greater or less period
of time, as desired.

It 1s obvious that if two local cireunits are

controlled at once from the same clock, the

circuit-closing devices for the two mrcmts
may be insulated therefrom by mounting them
on separate insulated wheels, or otherwise in-
sulating the two circuits.

What I claim as my invention is—

1. The combination, with a clock-movement,

of an actuating electlo magnet peuodmally'

energized to Leep the prime mover of the
clock wound and one or more secondary clocks
in @ clreult containing said electro-magnet and
eoutml ed by the CIOGL

| The combination, with asecondary or con-
tmlled clock, of eleeti 1c synchronizing or con-
trolling

keepmn* said elock- movement in operation,
and a circult controlled by the clock and con-
taining the actuating-magnet and one or more
seeondmy electric clocks.

3. T'he combination,with a secondary clock
having its movements kept isochronal with

devices, an- actu ating - magnet for
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115

120

130




those of a controlling-clock and pfovidéd with |
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a magnet for winding 1ts spring or weight, of
a circuit controlled by said secondary clock
and containing the winding-magnet and one
or more secondary clocks.

4. The combination, with a secondary elec-
tric clock, of a circ®t containing secondary
clocks, controlled thereby,and electrically-op-
erating winding devices in said local or sub
circuit for keeping the clock controlling said
sub-circuit 1n action.

5. The combination, for a system of time-
distribution, of a 'secondary electriec clock
having a Sprmcr or weight, a winding-magnet
for the same, a synchromzmn' IIIELU‘IIGt for the
time-train operated by the e]ecbrically-wound
spring or weight, a main or controlling clock,
and controlling-circuit connected with the
synchronizing-magnet, and one or more addi-
tional electric clocks connected to a sub-cir-
cult controlied by the said secondary electri-
cally-wound clock, all as setforth, soastogive

the time of the primary or controlling clock.

6. The combination,witha springor weight
driven clock pladed on a circuit with a con-
trolling or primary clock, and having synch-
ronizing devices controlled by said primary
clock, of a local or sub circuit and generator
independent of the synchronizing or control-
ling circuit that is connected with the primary
clock, an electro-magnet in said sub-circuit,
actuatmg devices Operated by the magnet for
winding the spring or weight,and a circuit-
closer operated by the spring or weight driven
clock for controlling said independent circuit
and generator.

Signed at New York, in the county of New

 York and State of New York, this 23d day of

February, A. D 1886.
JULIA\T E. OAREY

Witnesses:
WM. H. CAPEL,
Gro. C. COFFIN.

25

30

35




	Drawings
	Front Page
	Specification
	Claims

