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Io all whom it may concern:

Be it known that I, CrartEs L. CLARKE,
a citizen of the United States, residing in
East Orange, in the county of Fssex and State
of New Jersey, have invented certain new and
usefal Improvements in Eleetric - Clock Sys-
tems, of which the followingis a specification.

My invention relates to the construetion of
the class of deviees controlled by cleetrie eur-
rents transmitted from more or less distant
points for the purpose of indicating time.

The object of the invention is to provide
convenient, simple, and efficient means for
causing the suceessive impulses to advance
the clock-movementsthe required distance to
insure that there shall be no excess of move-
ment, and thatthe movement shall be ag per-
fectly locked as possible at all times, and to
maintain the cirenits and cirenit-connections
in proper condition,

In carrying out the invention, the clock-
movements are constructed in essentially the
following manner: Anelectro-magnes designed
to be included in the main-line cireuit is pro-
vided with an armature carried upon a lever
having two pawls respectively designed to en-
gage atb different times the tecth of the main
driving-wheel of the movement. A double
locking-pawl is applied to the wheel, and this
is constraected in sueh manner that when one
pawl is in engagement with the wheel the
other is at the apex of one of the teeth, and
vice versa. These two pawls are supported
from the same pivot, and as one is being lifted
from engagement with the wheel the obher is
entering the space between the two suceeed-
ing teeth. One pawl extends at right angles
across the end of the other, for the purpose of
bringing it into position to engage the wheel.
‘When a large number of clocks are ineluded
in series in a single cireuit, it is desirable
that some means should be employed for in-
suring that all have been actuated before the
connections of the driving - circuit ave in-
terrupted. For this purpose an organization
of cireuits somewhat similar to that deseribed
in my Patents Nos. 327,526 and 527,527 is

employed. "Two mainlines exrs employed, one
beiug designed to convey the currents foractu-
ating the mevements, and the other for oper-

ating a circuit - interrupting deviece. When
its connections are completed by the opera-
tion of all the movements, botly cirenits are
supplied from the same battery, and, as it is
desirable that the resistance of the two should
be approximately equal whatever number of
clocks ave ineluded in cireuit, and, as the
number is liable to be variable, each sccondary
movement is supplied with an artificial re-
sistance which is approximately equal to that
of the actuating - magnet. Whatever resist-
ance is then added to oneline by an additional
actuating-magnet will he compensated in the
other line by an artificial resistance.

In the aceompanying drawings, Figure 1 is
a front clevation. Fig. 2 isa plan, partly in
section; and Tig. 3, a diagram illustrating the
organization of a system.

Referring fo the figures, A represents a sup-
porting-plate upon which several parts of the
instrument arc carried. An electro-magnet,
B, acting nupon an armature, 2, is employed
for operating a lever, C. The lever Cis con-
structed with two arms, ¢ and ¢ which re-
spectively carry pawls d' and @  The pawls
are designed to engage the main wheel B of
the elock-movement, and a spring, s, normally
holds the lever in the position shown in the
drawings, with the pawl @ engaging the teeth
of the wheel, the pawl @ being out of the path
of the teeth and the armature b away from its
clectro-magnet. When the magnet is vital-
ized, the armature is drawn forward, the pawl
d’ strikes one of thetecth ¢ near its apex, and
by entering farther advances the wheel.
Meanwhile the pawl @ isbeing withdrawn be-
tween two teeth, ¢ ¢*, thus permitting the for-
ward movement of the wheel. Whenthe pawl
d’ has completed its forward movement, the
tooth ¢ will have advanced a sufficient dis-
tance to be engaged upon the opposite face by
the pawl & when the lever returns to its nor-
mal position, thus completing the advance-
ment of the wheel I a distance corresponding
to one tooth.

For the purpose of preventing any retro-
grade movement of the wheel during the time
the pawlsare out of engagement, two retaining
pawls or dogs, / and /7, arc employed. The
former, which extends around the end of the
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latter of these,is in engagement with the wheel,
falling to the base of two of the teeth when the
wheel is at rest, while the latter is at that mo-
ment upon the apex or crown of the succeed-
ing tooth. The advancement caused by the
pawl @ will allow the pawl f* to pass between
two succeeding teeth. At the same time the
pawl @ will be gradually raised from the po-
sition shown in the drawings. The faces of
the pawls are formed at suchangles that they
permit a forward movement of the wheel E,
although preventing a backward movement of
the same. ,

As it is desirable that the electro-magnet B
should be shunted for the purpose of prevent-
ing it from sending to the main line a strong
discharge-current when it becomes demagnet-
ized, a permanent shunt-cirenit of high resist-
ance is closéd around its coils by means of a
conductor, 1, including an artificial resist-
ance, 7.

The currents required for operating the sev-
eral clocks which are included in a main line,
L/; (see Tig. 3,) are derived from a battery,O,
whichis in thisinstancelocated near the trans-
mitting apparatus. One pole of this battery
is connected with the earth at G’ by a con-
ductor, 2, while the other pole is connected
through a circuit-interrupting device and by
a conductor, b, with a contact-point, +*, con-
stituting a portion of any suitable form of cir-
cuit-closing device. An arm, ¢+, applied to
any moving part—say the second-hand arbor
of the master-clock—is carried forward by the
movements of the second-hand arbor and
makes sliding contact once each minute or at
any other predetermined interval with the
contact-point #°. The point #* is so placed
that a single beat of the pendulum orasingle
continuous movement of the second-hand ar-
bor will carry the arm into and out of contact
The arm ¢'is connected by a
conductor, 3, through the coils of an electro-
magnet, ', with the main line I/, including
the actuating-magnets of the several clocks,
It is designed that for the momentary connec-
tion formed by the sweep of the-arm 72" a con-
tinuous econnection shall be substituted for the
main linel/, which will continue until the eir-
euit is interrupted at some other point. TFor
this purpose the armature » of the electro-
magnet H’ is connected with the arm #/, and
a front contact-point, », applied thereto, is
connected by conductor 4 with the conductor
5, leading to the point #°. The vitalization of
the electro-magnet H’ thus causes a circuit to
be completed independently of the arm + and
point 7% '

The circuit-interrupting device consists of
an eclectro - magnet, Q, included in a second
main line, 1% branching from the conductor
5. This electro-magnet, is provided with an

armature, ¢, which when drawn forward

strikes against one arm of a lever, ¢, the op-
posite arm of which normally rests against the
contact-point ¢°. The point ¢ is connected

| ries.

with a battery, O, and the conductor 5 leads
from the lever ¢°.-° When the armature ¢ is
actuated, the lever ¢* is thrown out of contact

.with the point ¢*, thereby interrupting the

connections of the battery through both lines.
The connections of the line 17, however, are
not completed until all the clocks have been
actuated, for the reason that the line leads to
the armature-lever of the first clock of the se-
ries, while the contact-point 2%, applied to the
lever, is connected with the lever of the suc-
ceeding clock, and so on.throughout the se-
In this manner the cireuit is completed
only when all the levers rest against their re-
spective contact-points A% : :

It will be evident that each clock which is
added to the system will introduce a resistance
in the main line I/, and unless some means
are provided for equalizing the resistance of
the line I the resistance of the line I/ would
ultimately so far exceed that of the line L* as
to cause the current to be immediately divert-
ed from the line I/ the moment the connec-
tions of the line 1? are completed, thus caus-
ing the electro-magnet H' to be demagnetized
too quickly. To avoid this, a resistance, R, is
included between each lever, C, and the con-
ductor leading thereto from the correspond-
ing section of the main line I? which is ap-
proximately equal to the resistance of the cor-
responding actuating-magnet B.

I claim as my invention—

1. The ecombination, with an electro-magnet
and a clock-movement, of a lever actunated by
the magnet, two pawls carried by said lever
and engaging the teeth of one of the wheels

.of said movement, two independent retaining-

pawls resting upon the teeth of said wheel
and respectively engaging the teeth at differ-

ent points in its movement, substantially as

described, and a circuit-closing device consist-
ing of said lever and the limiting-stop ap-
plied thereto. - '

2. In an electric clock-movement, the com-
bination of an actuating-magnet, a lever con-
trolled thereby and having two arms extend-
ing upon the opposite sides of a wheel of said
movement, two driving - pawls respectively
carried upon said arms, two retaining-pawls
respectively engaging the teeth of said wheel
at different points in its revolution, said pawls
being supported in the same axial line and
one of them extending across the end of the
other. .

3. The combination of a series of electro-
magnets, devices actuated thereby, a main
line including the same, means for completing
a circuit through said main line, a second
main line having its connections completed
by the operation of all of said devices, an arti-
ficial resistance included in said second main
line at each of said devices, and a cireuit-in-
terrupting device actuated by a current
through said second main line.

4. The combination of a battery,-two main

lines deriving currents therefrom, a series of
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electrically-actuated devices having their act-
uating-magnets included in one of said main
lines, a ecirenit-interrupting deviee for said
main line having its actnating-magnet includ-
ed in the second of said main lines, means for
completing the circuit of the second line when
all of said deviees have been actuated, and an
artifieial resistance included in the circuit of
the second line at each of said deviges, sub-

10 stantially as described.

In testimony whereof I have hereunto sub-
seribed my name this 12th day of May, A. D.
1886.

CHAS. I.. CLARKE.
Witnesses:

CAROLINE Ti. DAVIDSON,
CITARLES A. TERRY.




