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To all whom it may concern:

Be it known that I, HENRY S. PRENTISS, a
citizen of the United States, and a resident of
Elizabeth, in the county of Union and State
of New Jersey, have invented certain new and
useful Improvements in Synchronizers for
Clocks, of which the following is a specifica-
tion.

My invention has 1eference to 1mp10ve-
ments in apparatus for synchronizing time
pieces, and it consists essentially in regulating
the several secondary clocks to run slightly
fast, and providing each of the same with a
detent adapted to engage with a moving mem-
ber of the train to arrest the motion of the
latter, an electro-magnet adapted to throw
the detent into engagement with said mem-
ber, and means actuated by the train for hold-
ing said detent out of engagement with the

zud member until the hour as indicated by
the respective secondary ecloek, combined
with a circuit closer at the primary or master
clock adapted to close the circuit through the
eleciro-magnets of the secondary clocks at a
predetermined period before the hour as in-
dicated by said master clock and to break it
at the hour, all of which is hereinafter more
fully pointed out in the following specifica-
tion and claims and illustrated in the accom-
panying drawings, in which—

Figure 1 represents an elevation of a sec-
ondary clock constructed according to my in-
vention. Fig. 2 is a vertical section in the
plane , x, Fig. 1. Fig. 3 is a detail view of a
modified form of the detent. ¥ig.4 is a dia-
gram illustrating the clocks arranged in a
system.

Similar letters of reference indieate corre-
sponding parts throughout the several views
of the drawings,

In the drawings the letter C designates one
of the secondary clocks which may embody
any suitable well known movement, such for
instance as a pendulum or lever movement.

In the drawings I have shown a pendulum
movement in which m is the arbor of the min-
ute hand, 8 the scape-wheel and s its arbor,
all as usual.

Upon the arbor of the scape wheel is rigidly
mounted a notched disk A,

abis a detent made in the form of a lever,
pivoted at ¢ to the frame of the movement.
One end of the leveris provided with a tooth
d arranged in a position to engage with the
disk A when the lever is turned about its
pivot in the direction of the arrows 1 shown
in Fig. 1. Normally the detent lever is held
out of engagemont with the wheel A by a
springe, which holds the arm a of the detent
lever against a stop f.

M is an electro-magnet secured to the frame
of the movement, its armature g being earried
by the arm b of the detent lever. When the
electro-magnet is vitalized it tends to throw
the detent Tnto engagement with the notched
disk to arrest the train of the secondary eloek.
The end of the arm b of the detentlever is en-
gaged by a cam D mounted on the arbor m of
the minute hand, which cam is so constructed
that it permits the detent levera to be thrown
into engagement with the notehed disk A only
at the hOlll as indicated by the secondary
clock, and for a determined period thereafter,
80 that said elock can be stopped only during
that time. _

In the operation of the system according to
my invention, all the secondary clocks are
regulated to run a trifle fast, say from one
tenbh to three seconds per hour, or for the
synchronizing period. The circuit is closed
at the master clock at a predetermined pe-
riod, say ten seconds, before the hour as in-
dicated by the same to vitalize the magnets
of the several secondary clocks, and is broken
at the hour. Assuming the clock shown in
Fig. 1 to be five seconds fast, its cam D will
not have released the detent lever D when
the master clock closes the cireuit at ten see-
onds of the exact hour, and consequently,
although the electro- magnet M is vitalized, it
cannot “turn the detent lever to bring its tooth
into engagement with the notched disk A.
Consequently the elock continues torun. At
the hour, however, the detent is free to turn,
and engages with the notched disk to arrest
the motlon of the train for five seconds, which
brings the elock to the correct time, where-
upon the train is releaged by the breaking of
the eireuit at the master clock and the re-
traction of the detent lever D by the springe.
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Referring to Fig. 4, in which I have shown
the clocks arranged in a system, P designates
the primary or master clock and O C’, &e.,
the several secondary clocks; I is the cireuit
closer of any suitable constraction for closing
the eircuit at a predetermined period before
the hour, and 10 and 11, are the wires lead-
ing to the electro-magnets of the respective
secondary clocks.

One of the important features of my pres-
ent invention consists in the fact that elocks
whose error is greater than the actual time
during which synchronization takes place
(time during which the circuit is closed at the
master clock) have this error reduced by in-
crements and are finally brought to the cor-
recttime. Thusasan example, assuming that
the secondary clock is ten minutes fast, it will
be seen that at the first period of synchroniza-
tion approximately ten seconds of this error
will be removed, at the second, ten more, and
S0 on until the clock is ultimately brought to
the correct time.

In practice I prefer to construct the cam D
to permit the detent lever @ b to be turned
by the electro-magnet M during a period of
half an hour, so that the secondary clocks, if
half an hour fast or slow, must always be
brought to the correct time. It will also be
noticed that changes in time at the master
cloek will not affect the individualsecondary
clocks and the necessity of setting the same
by hand in case of such changes is avoided.
Furthermore, should any of the secondary
clocks stop, they can be set without taking
special care to setting them tothe exact time,
sinee they are regulated to run fast and will
therefore be ultimately brought to the correct
time whether set ahead or behind the correct
time.

What I claim as new, and desire to secure
by Letters Patent, is—

1. In a clock system, a master clock pro-
vided with a eircuit closer adapted to close
the circuit ata predetermined period before
the hour and to break it at the hour, and a
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secondary clock (or clocks) provided with a
detent adapted to arrest the motion of the
train, an electro-magnet in connection with
the circuit closer of the master clock and ar-
ranged to act on said detent, and a device
actuated by the train of the secondary clock,
and placed in connection with the detent to
permit motion of the latter under the influ-
ence of the electro-magnet at the hour as in-
dicated by the secondary elockand for a pre-
determined period thereafter, substantially
ag and for the purpose set forth.

2. A time piece provided with a detent
composed of a member actuated by the train
of the movement, and a second member con-
sisting of a lever actuated by an electro-mag-
net, the two cooperating to arrestthe motion
of the train, and a cam, or its equivalent,
mounted on one of thearborsof the trainand
engaging the lever to permit of its being act-
uated to engage with the first member only
at the hour as indicated by said time piece,
and for a predetermined period thereafter,
substantially as described.

3. A time piece provided with a disk
mounted on the arbor of the scape wheel, a
detent lever arranged to engage with the
same for arresting the motion of the train, an
electro-magnet arranged to act on said lever
to draw it into contact with the disk, and a
cam mounted on the arbor of the minute
hand and engaging with the lever; said cam
having a recessed portion permitting the le-
ver to turn about its pivot under theinflnence
of the electromagnet at the hour asindicated
by the time-piece and for a predetermined
period thereafter, substantially as and for the
purpose set forth.

In testimony that I claim the foregoing as
my invention I'have signed my name, in pres-
ence of two witnesses, this 28th day of Octo-

ber, 1892,
HENRY 8. PRENTISS.
Witnesses:
Kras H. TERNSTEDT,
J. J. MALLE.
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