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To all whom it may concern:

Be 1t known that I, THEODORE N. VAIL, of
Boston, in the county of Suffolk and Smte of
Massaehusetts, haveinvented certainImprove-
ments 1 Stop Mechanism for dignaling Appa-
ratus, of which the following is a specification.

My invention relates to an electro-magnetic
stop mechanism for clock trains or movements,
and 1s embodied, utilized, and clearly shown
in an electric swnahnﬂ apparatus invented by
me, for which I 1ecewed Letters Patent June
In the said patent an
instrumeut 18 shown adapted to work in series
and synchronously with other instruments of
the same characterand construction, which are
placed each at a separate station on the same
line-circuit, and operate to bring the alarms

at such stations consecutively into a position

where they may be sounded, each in its own
time and at its own pOSlthI] to the exclusion
Each instrument consists of an
ordinary clock train or movement controlled by
a mechanical escapement, which may be of
any suitable construction, and of a stopping
device by which, when the sald clock-move-
ment 18 1n opemtlon, 1t can be stopped at any
point or at any time, for the purpose herem-
before indicated.

The stopping device, which is the subject of
my present invention, operates in each instru-
ment to stop the clock-work whenever currents
of a definite character are transmitted over
the line, traversing the electro-magnets of all
the instruments included in the line-circuit.
All the instruments on the circuit are thus
simultaneously stopped, and when at rest may
also be smultaneouslv started by the trans-
mission of a current or currents of an opposite
character to those employed to operate the
stopping mechanism.

Itis obvious, then, that the clock-train S, after
having been set in motlon may, by my inven-
tion, be brought to a standsmll at any point of

‘their progress, and consequently at the point

on time at which the alarm at anyv particular
orindividual stationisinposition to besounded.
My invention consists, first, of an electro-

‘magnetic stopping device with ‘polarized ar-
‘mature, combined with the mechanical escape-

ment of a clock-train, so as to act upon and

-ment maintains the clock work at rest.
-detention 15 irrespective and independent of

stop said escapement when a current of one
polarity is sent, and release it by the operation
of a current ofopposwe polarity; second,mech-
anism for bringing a clock or time train to a
standstill and acontrolling device for the same,
such mechanism being arr&nged toengage the
escapemnent of the clock-trains at or near the
end of its oscillating movement, thus leaving
1t ready to again osclllate when dlSBI] caged by
the stoppmg device.

Figare 1 is a side elevation of a mgnalmg
apparatus containing my invention. Iigs. 2
and 3 are details showing the stopping dewce,
Fig.2 representing the escapement disengaged
from sald stopping device, as when the clock-
work 1s in motion, and Fig. 3 represents 1t as
locked and the clock- work at rest.

The clock-work L may be driven by any suit-
able motor—such as a weight or spring—and
may be the same as that shown in my former
application. Its train terminatesin an escape-
ment-wheel, 10, controlled by an escapement,
m, the movement of which is regulated by a

lever, n, fixed on the same arbor as the pallet,

and which is governed by the balance-wheel
B, which is provided with a hair-spring, &/
Attached in a suitable position in relation
to the clock-work on the bed-plate or frame A
18 an electro - magnet, M M’, furnished with

two soft-iron armatures, d d’, pivoted at their

centers on the arbor {. These armatures are

1nductively polarized by the proximity of the
‘permanent horseshoe-magnet 1. The front

armature, d’, carries a bell- -hammer, p, and-a
rod and pm g, by which 1t is engaged by the

rim 7 of the permit-wheel ¢, and kept from vi-

bratmg, except when the said perwmit - wheel,

which 18 fixed to the arbor of the spur-wheel
', and 1s thus.revolved by the clock-work, isin
such a position that the openingcin the rimyr
1S opposite to the pin g. No longer controlled
by the permit-wheel, the armature d’ has then
free movement. The rear armature, d, at its.

upper end, carries an upright rod, 1, to which

is attached a horizontal pin, f. This nor-
mally engages with a unison-pin, ¢, on the sur-

face of the spur-wheel a/, and bv such engage-
This

the position of the stopping device, and in the
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apparatus shown serves as a UNISON Or Zero
point at which the clock-train may automati-
cally come to rest at the completion of each
revolution. Attached to the lower end of the
armature d is a stiff metallic wire, k, placed at
right angles to the armature itself. It termi-
nates in a projection, ¢, engaging with the slot
i of a lever, I, which is pivoted at j, and which
is, at its upper end, provided with a curved
extension, v. This extension ¥, by a move-
ment of the armature d in a definite direction,
is advanced into engagement with the pin o of
the escapement - lever n, and thus arrests the
motion of the clock-train. When the armature
is moved in the opposite direction the curved
extension is withdrawn and disengaged from
the pin o, releasing the clock-work and allow-
ing it to resume its motion.

The permanenthorseshoe-magnet Eis placed
near the base of the instrument, with its poles
opposite and near to the armatures d d’, giv-
ing to one of the armatures a permanent 1n-
duced magnetism of north polarity, and to the
other a permanent induced magnetism of south
polarity, so that when a current of either direc-
tion is transmitted through the electro-magnet
coils M M/ both armatures are attected, but op-
positely. Whentheupper arm of d is attracted
to the core of the electro-magnet the lower arm
of the armature d’ is similarly attracted, and
vice versa.

. The electro-magnet is placed in the line-cir-
cuit and the clock-work is normally at rest, be-
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ing so retained, as hereinbefore described, by

the engagement of the pin f, carried by the
armature, with the unison-pin ¢ of the wheel a'.

The operation of my invention is as follows:
The clock-trains are released from their uni-

35

sons by sending from the transmitting-stations

successive currents of alternating polarity or
direction, which operate on the respective elec-
tro-magnets, causing the armature d to vibrate,
releasing, by the first electrical impulse, each
time-train in the circuit from its unison, and,
by the second impulse, from the escapement-
lock ». The clock-work, no longer beld, will
commence 1ts movement.
Tt is proper here to state that the starting
of the time-train from zero could be effected
by a single impulse of any prearranged defi-
nite direction, followed by a single impulse of
oppositedirection, since thefirstimpulse,which
we will, for example, suppose to be of positive
direction, releases the clock-work from its uni-
son-pin, butlocks the escapement, while the sec-
ond, of opposite direction, unlocks the escape-
ment, and as the unison-pin has now advanced
beyondits pointofengagement, the clock-trains
continue to move, either until a complete revo-
lation of the permit-wheel and unison-pin has
been made or until a current or succession of
currents of the first or positive direction 18 sent,
which will again stop their movement by lock-
ing the escapements at any point of the revo-
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cession of impulses, as being equally certain to
cause the trains to start, while by using such
successive currents I am enabled to use an
ordinary magneto-generator as the transmit-
ting-instrument.

When the clock-trains have advanced to the
desired point, whichmay beknown atthetrans-
mitting-station by the movements of a dupli-
cate clock operating an index-finger over a
oraduated dial, a current or succession of cur-
rents is sent of the same character as that first
transmitted, to release the clock - work from
zero. This attracts the lower end of the ar-
mature d, and the pivoted lever A by such at-
traction brings the curved end v under the pin
o of the escapement-lever n,locking the escape-
ment or the oscillating governing portion of
the escapement of each and every 1nstrument
in the circuit at or near the end of its oscillat-
ing movement, with the hair-spring in tension,
thus leaving it ready and in position to osecil-
late again when disengaged by removal of the
stopping device. The locking-armature d 18
not provided with a retracting-spring, and con-
sequently remains drawn to that pole of the
electro-magnet to which it was last attracted
until released by a current of opposite polarity.
When it is desired again to release the stop-
ping device and permit the clock-work to re-
sume its motion a current of opposite or nega-
tive direction is sent through the circuit, caus-
ing the electro-magnet to attract the upper end
of the armature d, placing it in position to en-
gage the unison-pin ¢ on the completion of the
revolution of the spur-wheel a’, and to repel
the lever end of the armature, thereby rocking

the lever I on its center j, and cansing 1t to un-

lock the escapement. As soon as the projec-

tion v is withdrawn from under the pin o the

movement of the e¢lock-work will recommence,
as the balance-wheel and hair-spring were
stopped in tension and in positon to oscillate
on the removal of the locking device. The
movementof the wheel-work willthen continue
until the unison-pin ¢ engages with the pin f
on the extension of the armature. 7The clock-
work is then at its original point of rest on said
unison-pin.

Having now fully described my said inven-
tion and the manner of carrying the same into
effect, I would observe, in conclusion, that1do
not claim herein the combination, with the me-
chapical escapement of a clock- train, of an
electro-magnetic stopping device with polar-
ized armature arranged to stop said escape-
ment when a current of one polarity 18 sent

-and to release it by the action of a current of

opposite polarity, said matter being reserved
for separate application for Letters Patent;
but |
What I do claim herein 18—
In a clock-train having an escapement, the
hereinbefore-described stop mechanism, con-
sisting of a stopping device and a controlling

6¢ lution. It is preferred to use a series or suc- | device to operate the same, the said stopping
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device being arranged to stop the escapement- In testimony whereof I have signed my name
lever or oscillating governing portion of the | to this specification, in the presence of two sub-
escapement at or nedr the end of its oscillat- | scribing witnesses, this 2d day of June, 1381. 10

ing movement with the hair-spring of the bal- THEO. N, VAIL,
5 ance-wheel in tension, thereby leaving 1t ready Witnesses: |
to again oscillate when released by the said JNO. M. WHEELER,

stopping device, substantially as described. WM. B, ROSS.
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