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To all whom it may conceri:

Be it known that I, WALTER J. DUDLEY, of
Somerville, in the county of Middlesex and
State of Massachusetts, have invented a new
and useful Improvement in Independent Elec-
trie Clocks, of which the following, taken in
connection with the accompanying drawings,
is a specification,like letters on the drawings
representing like parts.

My invention relates to an electric clock of
that classin which a time-measuring vibrator,
preferably a pendulum, controls in its vibra-
tions the circuit of an electro-magnet, which
in turn actuates animpelling device that im-
parts to the vibrator an impulse sufficient to
counteract the resistance to its vibratory
movement, and thus maintain its oscillatory
motion.

The present invention is shown embodied
in a clock having a pendulum to measure the
time and a gravitating impelling device; and
the invention consists, mainly, in details of
the construction of the impelling device and
the meansforsupporting it when raised by the
electro-magnet, and for disengaging it from
its support,so that its weight isapplied to the
pendulum to giveit theimpulse; in the means
for controlling the circuit of the electro-mag-
net by which the impelling device is raised af-
ter the impulse has been given by it, prepara-
tory for giving thenextimpulse; in the means
used to actuate the train by which the hands
of the clock are moved, so that an occasional
failure of contact will not affect the indicat-
ing part of the clock,and in the form and ar-
rangement, of the electro-magnet and arma-
ture relatively to the impelling device. The
devices co-operating with the pendulum com-
prise two levers pivoted near the center of

oscillation of the pendulum and each having

a projection that engages with oneside of the
pendulum-rod, these devices resembling in
their relation to the pendulum-rod the crutch
commonly used in spring or weight driven
clocks, except that each engages the pendu-
lum-rod at one side only. Both of the pivoted

levers are weighted,so as to cause.the projec-
tions carried by them to bear against the
pendulum-rod, tending to give an impulse to
the same; but one of them bears against the
rod both as the latter moves toward and from
it, so that its effect, so far as impelling the

rod is concerned, is nothing. The other of
said levers constitutes the impelling device,
and it is raised independently of the pendu-
lum and while disengaged thercfrom,and isin
engagement with the pendulum only while the
latter is moving away from it, so that the
force of gravity on the impelling device is
added as an impulse to the pendulum and is
sufficient to counteract the resistance to the
movement of the pendulum, so as to maintain
it in substantially uniform oscillation. Said
lever also co-operates with the cireuit-closing
devices to limit the duration of the closure of
cirenit to the time actually required to raise
said lever to its highest point, being arranged
to break the circuit when fully so raised. The
first - mentioned lever, which engages with
the pendulum both in the rising and falling
movement, operates the circuit-closer for an
electro-magnet, the armature of which raises
the impelling-lever, and said first-mentioned
or eircuit-controlling lever also co-operates

~with a detent for the impelling-lever, which

detent supports the latter while the pendu-
lum is ecompleting its vibration away from it
after the impulse has been given and while
the pendulum is making praetically its whole
vibration toward the said impelling-lever, at
the end of which the said detent is disen-
gaged by the conjoint action of the pendu-
lum-rod and the cireuit-closing lever at the
other side thereof. Said first-mentioned or
circuit-closing lever also actuates the train of
wheels which moves the hands of the clock
by means of a click or pawl preferably piv-
oted on one extremity of a bell-ecrank lever
which is used to transmit the motion of the
circuit-closing lever to the detent for the im-
pelling-lever, said click or pawl actuating a
ratchet-wheel forming part of said train of
wheels step by step at each vibration of the
pendulum. The impelling-lever and the cir-
cuit-closing lever both accompany the pendu-
lum-rod about to the middle point of its oscil-
lation and are there arrested, so that the pend-
ulum -rod co-operates with one of the piv-
oted levers while at one side of the middle
point of its oscillation and with the other
while at the other side of its middle point of
oscillation and as the movement of the bell-
crank lever and attached click or pawl which
actuate the hands of the clock caused by
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the weight of the circuit-closing lever can
only-take place when the pendulum-rod has
engaged the impelling-lever and released it
from its detent, and therefore when said
pendulum-rod isout of engagement with said
circuit-closing lever the inequalities of the
train of wheels do not practically affect the
pendulum.

The armature of the electro-magnet. which
raises the impelling device is of special
form and pivoted at its center hetween the
poles of said electro-magnet, which is of the
ordinary double - branched variety, so that
said armature is turned upon its center by
the attraction of the magnet. This is done
to secure a large angular movement of said
armature with maximum power, combined
with lightness of moving parts and absence
of strain on pivots; also, to bring the pivotal
points of the armature and impelling-lever as
near together as possible to avoid rubbing
friction in transmitting the motion of the
armature to the impelling-lever. The circuit-
closer—here a flat spring or pivoted lever
carrying a contaet point or points and co-
operating with a stationary contact-point by
its own resiliency—is controlled by both the
impelling and circuit-closing levers, and when
either of said levers engages with the free
end of said spring the circuit of the electro-
magnet is broken. The impelling-lever can
only engage the circuit-closing spring when
the former is near its raised position or loclk-
ing-point, and will then break the circuitand
keep it broken so long as it is held in this
raised position, which it will be by its detent
until released by the action of the pendulum-

“rod, when after a slight movement in the di-
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rection toward which said. impelling-lever
moves in giving impulse to the pendulum it
releases said circuit-closer, which would im-
mediately close the circuit and thereby pre-
vent the further movement of said impelling-
lever. Said eircuit-closer is now engaged by
the circuit-closing lever, which latter is now
at its lowest position and the circuit-closer
is thereby prevented from engaging with its
stationary member until the impelling de-
vice has given its full impulse to the pen-
dulum and reached its lowest position. At
this time the pendulum-rod will have en-
gaged the circuit-closing lever and raised it,
thereby permitting the circuit-closer to close
the circuit, which will remain closed long
enough for the action of the electro-magnet
to raisetheimpelling-lever nearly to its raised
or locking position, when said lever will en-
gage with the circuit-closer and break the cir-
cuit. The action of the electro-magnet will
then cease; but the acquired momentum of
the impelling-lever will be sufficient to carry
it past the locking-point with the circuit
broken.

Tigure 1 is a front elevation of the opera-
tive parts of an electric elock embodying this
invention, the face and hands of the clock
and gearing immediately connected with the

hands being removed. Iig. 2 isa side eleva-
tion as viewed from the left of Iig. 1. TFigs.
4 and 5 are detached and enlarged elevations
of the escapement or parts immediately con-
nected with the pendulum, viewed from the
front as in Fig. 1. Tig. 3 is a detached eleva-
tion of part of the cireuit-controlling devices,
viewed from the right of I'ig. 4. Tigs. 6and
7 are detached elevations of modifications of
parts of the escapement. Tig. 8 is a view of
a modification of the cireuit-controlling de-
vices.

The rod @ of the pendulum, which latter is
not shown, may be hung to oscillate about a
support at ¢® in the usual manner, the said
rod being broken away in places to show parts
beneath. Rod aisbetween projecting fingers
b? c?of levers b ¢, which are pivoted at 0% ¢*
near the center of suspension of the pendu-
lum, said levers each being supported on a
rock-shaft having its bearings in the main
frame-plates A A? that support the working
parts of the clock-movement, front plate A
having a projecting cock C to receive the
front ends of said rock-shafts.

The term “pendulum” is intended to in-
clude any time-measuring vibrator.

Levers b and ¢ have weighted lateral arms
b® ¢®, which tend to turn said levers on their
pivots insuch direction as to move the pendu-
lum-engaging fingers 0? ¢* toward the pendu-
Jum-rod. The lever ¢, with its weighted arm
% is the impelling device, and is further pro-
vided with an arm ¢’ and projecting pin ¢f to
control the eircuit-closer for the electro-mag-
net e, as hereinafter described. Lever b op-
erates the circuit-closer for electro-magnet e,
by which the impelling device is raised, and
will be hereinafter called the “e¢ircuit-closing

‘lever,” although it also impels the hands of
3 o P

the clock and performsotherfunctions, which
will be hereinafter described. ’

The cireunit-closing lever b operates a con-
tact-spring f, constituting one member of a
circuit-closer and arranged to engage by its
own resiliency the stationary member f2
which is supported by an insulated post f*
said members controlling the circait of the
electro-magnet e, said cireuit being indicated
in diagram in Fig. 1, and includes the battery
B, by which said magnet is energized, said
spring being also operated by impelling-lever
¢ to break the circuit when said leveris raised
to its highest point. Contact-spring f has
one end rigidly secured at f* to plate A, while
near its other end it is provided with a coun-
tact-plate 73, which when said spring is un-
constrained rests against the other member
J% secured fo and insulated from plate A, as
shown, the contact of said plate with member
J*closing a cireuit comprising a battery B,
frame A A? of the clock, and the coils of elee-
tro-magnet e, thereby energizing said magnet.
The pivoted portions of the levers b and ¢ are
rock-shaftshaving theirbearingsin the frame-
plates A A% while their lower ends engage
with pendulum-rod a by the projecting fingers
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1? %, as hereinbefore described, the motion of
said levers b and ¢ being limited, as will be
hereinafter explained, so that each follows
said pendulum-rod down to about the vertical
or middle position of said rod, so that each
lever partakes of the motion of said rod dur-
ing the time said rod is on that side of its
middle position on which such leverlies. Im-
pulse-lever ¢ engages the free end of contact-
spring f by means of a pin ¢%, fixed in an arm
¢’ of said lever in such manner that when said
lever is raised to its highest position or to the
locking-point by the action of electro-magnet
e said pin ¢f forces said spring f away from
its contact f% and in this position the circuit
of the electro-magnet is broken and any mo-
tion of circuit-closing lever b will not affect
spring f. A pin 1%, secured to lever b, also
engages with the free end of contact-spring f
in such manner as to force it away from its
contact 2 at all times, except when said lever
is raised to nearly its highest position, which
occurs when the pendulum has swung to
nearly the full extent of its motion to the
right in Figs. 1,4, 5, and 6. Thus the eircuit
of magnet ¢ and its energizing-battery B can
only be closed when impulse-lever ¢ is at its
lowest point and circuit-closing lever b af
nearly its highest position, or when the pen-
dulum of the clock has swung to the right,
TFig. 1, after receiving impulse from impulse-
lever c.

Electro-magnet ¢, which is of the ordinary
double-branched form, is placed between the
plates A A? of the clock, its cores passing
through both of said plates, as shown in Figs.
1 and 2. Said cores are joined behind the
back plate A? by a yoke of the usual form,
while the other ends of said cores project a
little beyond the front plate A, as shown in
Figs.1and 2. Said magnet is thus firmly se-
cured in place.

The amature & of electro-magnet e, which
is best shown in Fig. 1, is pivoted in front of
plate A, one of its pivots k*being in the same
cock C of plate A as the pivots of levers b
and ¢, and as near them as possible the other
pivot of said armature is in plate A% The
pivotal point of said armature % is also in
the middle of a straight line joining the cen-
ters of the projecting ends €® of the cores of
magnet e, so that the attraction of the poles
of said magnet acts as a couple to turn said
armature on its pivots k% said armature be-
ing shaped as shown in Fig. 1, with its ends
% formed to partially surround said poles to
more efficiently utilize the magnetic force of
said magnet, especially when said armature
is farthest from said magnet. The 1iormal
unattracted position of armature %, it being
weighted to fall away from poles €% is shown
in full lines in Fig. 1, while the position it
assumes when fully attracted is shown by
dotted lines in said figure. "The extent of
movement of the ends k? of armature & from
poles ¢* of magnet e is -adjusted by a stop-
screw p, threaded in a projection p* of front

(-3

plate A, against which one end of said arma-
ture strikes, as shown. A pin ki fixed inone
end of armature %, projects forward beneath
weighted arm ¢® of impulse-lever ¢ and in
such relation thereto that when said arma-
ture is attracted said pin engages with and
raises said arm and forces said lever c to the
left in Fig. 1 until said lever is in position to
be retained so raised by a catch d, pivoted ab
% and with a hooked end d?, said hooked end
engaging an elastic projection ¢ secured to
lever ¢, as shown in Fig. 1. Detent d is by
its own weight normally kept in the position
shown in full lines in Fig. 4, but is moment-
arily lifted into the position shown in dotted
lines by the end ¢’ of the elastic projection of
lever ¢, sliding along theinclined face of said
detent when said lever ¢ is being raised into
the locking position by magnet e.

Tever D, by its finger D% engages the pend-
ulam-rod both while the pendulum is mov-
ing to the right in Fig. 1, so as to close the
contacts f % and while the pendulum is malk-
ing the first part of its return movement to
the left, the weight of said lever and its
welghtedarml®tending to accelerate the pend-
ulum as much in its refurn movement as
they tended to retard it in its movement to
the right, and the finger 0* follows the pend-
ulum-rod in its return movement until said
finger engages vertical arm ¢*of a bell-eranlk
lever g, pivoted at ¢! and having a horizon-
tal arm g® weighted so as to normally keep
the vertical arm ¢? against a stop-pin ¢?, se-
cured in the front plate A of the clock. The
horizontal arm ¢® of the bell-crank extends
to the left in Figs. 1, 4, and 5, and passesim-
mediately beneath a pin d* secured in the free
end of detent d, said pin d* forming a stop to
limitthe downward movement of detentd, the
downward movement of the horizontal arm g?
of the bell-crank on which said pin restsbeing
limited by the vertical arm ¢* engaging pin
g Lever b is sufficiently weighted to over-
come the weightsof detentd and the horizon-
tal arm g of the bell-crank if they are other-
wise uncoutrolled, but is not sufficient to over-
come the resistance of impulse-lever ¢, which
is at this time by its projection cflocking into
said detent, both said detent and projection
being formed with a certain amount of hook
or “draw,” both to render the locking securer
and to prevent the shoek of the contact of le-
ver b with arm ¢? of the bell-crank from un-
locking said impulse arm. The object of
making the locking projection ¢® on lever ¢
yielding or elastic is to prevent theshock and
noise which, were said projection solid, would
be caused by said lever ¢ being carried past
thelocking-pointby electro-magnet eand then
falling back suddenly against the hook of de-
tent . Elastic projection ¢® is secured to Ye-
ver ¢ at ¢ and is made thin and long enough
to bring about the desired effect.

therefore, having followed the pendulum-rod
in its return movement to the left, stops with
its finger b? resting against vertical arm ¢*of

Lever b,
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the bell-crank g, ready to move said beil-
crank and raise detent d when the latter is
released from its locking with impulse-arm ¢,
while the pendulum continues its movement
to the left independently of said lever, the
position of parts at this time being shown in
Irig. 1, in which a part of lever ¢ is broken
away to show the parts behind it.

‘Wlhen the pendulum-rod ¢ nears the end.

of its motion to the left, it engages the finger
¢ of lever ¢, and moves'said lever to the left,
thus releasing the projection ¢® from its lock-
ing with detent d, under which eonditions the
weightoflever b, acting directly on bell-crank
g and thus indirectly on said detent d, raises
the latter, the position of said parts being at
this time as shown in Fig. 5, in which figure
the pendulum has reached the limit of its
movement to the left and is about to move to
the right again. The weight of arm ¢? is now
pressing impulse-lever ¢ against pendulum-
rod a, and as detent d is now raised out of
the path of projection ¢® said lever ¢ follows
the pendulum-rod until arm ¢’ of said lever
engages pin k' of armature %, and thereby
arrests the motion of said lever, it having im-
parted suffiecient impulse tothe pendulum,and
Leing now in position to be again raised to
the locking-point by said armature, and also
having moved pin c¢fso far out of engage-
ment with contact-spring f that the latter is
now resting against pin 0°in lever b, and said
springisnow controlled by said leverd. Pend-
ulum-rod ¢ continues itsmotion to the right in-
dependently of lever ¢, untilsaid rod again en-
gages with finger b? of lever b, the position of
parts being at this time as in Fig. 4, and
moves said lever into the dotted position in
said figure, permitting the horizontal arm ¢*
of the bell-crank ¢ and also detent d to drop
down ready to support impulse-lever ¢ when
raised, which is done when contact-spring f,
which follows the motion of lever D, makes
contact with stationary member f% thereby
closing the circuit of and engaging electro-
magnet e, the latter attracting armature %,
and thereby raising lever ¢, said lever again
breaking the contact between spring f and
fixed member f*by engaging the same with pin
¢tin armc’ of said lever, the required momen-
tum, however, carrying said lever beyond its
locking position with detent d, so that it is
supported thereby with the circuit of magnet
e broken, as hereinbefore explained. By this
co-operation between levers b and ¢ and con-
tact-spring f the closure of the cirenit is lim-
ited to the time actually necessary to raise
and lock lever ¢, and a great economy is re-
alized over the ordinary methods of control-
lingthecircuits ofindependent electric clocks,
awd the adjustments may be made once for
all and will not be affected by any change in
the arcof the pendulum. The fixed member
J? of the circuit-closeris adjustable relatively
to spring f, being a screw threaded in a post
% in which sald serew turns stiffly, said post
78 being secured to butinsulated from frame-

plate A. In this manner the penduluni is re-
tained in vibration so long as the battery en-
ergizes the magnet sufficiently to raise the im-
pelling-lever. Thetimethus measured by the
heats of the pendulum isindicated by a clock-
dial and hands inany usual manner, the said
hands being turned by a train of wheel-work
1 9% % ¢, the shaft of which latter wheel is pro-
vided with a ratchet-wheel 7, engaged by a
click or pawl m, pivoted at m?® near the ex-
tremity of horizontal arm ¢* of bell-crank g,
said click or pawl engaging with the teeth of
ratehet-wheel 7, said ratehet-wheel being piv-
oted as near as possible to the pivotal point
of bell-crank ¢g. Click m advances ratchet-
wheel 7 one tooth each time thatlever b actu-
ates said bell-crank, and being drawn back
ready to engage another tooth of the ratchet-
wheel when said lever is moved out of en-
gagement with said bell-erank, said ratchet-
wheel being restrained from moving back-
ward by a detent 7, pivoted to frame-plate A
of the clock.

The parts are so adjusted that click m does
not move ratchetswheel » nntil pendulum-rod
a has moved out of engagement with lever
and engaged with lever ¢. Consequently all
inequalities in the foree required to move the
hands of the clock or “train errors” can ef-
fect the pendulum only through the varia-
tions in the force required to unlock lever ¢
from detent d, and as the unlocking friction
here is at most very slight such variations are
of no practical importance; but if lever b
were to impel ratchet-wheel » while said lever
was moving in engagement with and there-
fore practically a part of the pendulum any
train-errors in the wheels connected with the
moving handsof the clock would seriously ef-
fect the pendulum.

To prevent click m from moving ratchet-
wheel » more than one tooth, which it is apt
to do unless prevented, as the motion of bell-
crank ¢ is quite rapid, and therefore ratchet-
wheel 7 might by its acquired momentum be
carried by a tooth, a pin 07, secured in lever
D, is arranged to engage either with detent-
pawl r?or the periphery of said ratchet-wheel,
and thereby arrest -the motion of said lever
and ratchet-wheel simultaneously as soon as
click mhasmoved said wheel one tooth, there-
by preventing any further motion of said
wheel, said pin J7 serving both to prevent the
skipping of ratchet-wheel ~and as a banking
or step-pin for lever 0.

While the above - described arrangément
and adjustment of the parts connected with
the pepdulum are believed to be preferable,
such arrangement and adjustment may be va-
ried without departing from the principle of
my invention. For example, contact-spring
J may also be secured to lever D, as at 6, F'ig.
6, instead of to frame-plate A, otherwise op-
erating as hereinbefore described, and this
may in some cases be a preferable construc-
tion. The driving-click m, instead of being
pivoted to bell-crank g, may be replaced by
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click m? Fig. 6, pivoted directly to lever b
and engaging ratchet-wheel », as before, and
to prevent said click from moving said wheel
movre than one tooth in case said click were
drawn back too far by leverDthe detent-pawl
72 may be placed in such relation to click m?
that said click rides over said detent-pawl
when said click is drawn back beyond one
tooth of wheel 7, as shown by full and dotted
lines in Fig. 7; or a projection m?* Fig. ¢, of
frame-plate A of the clock may raise elick m°
out.of engagement with wheel 7 when said
click is drawn back too far, and detent d may
be dispensed with in this arrangement, beli-
crank g serving also as a detent for impulse-
lever ¢, as shown in TFig. 6 and described and
claimed in my patent for independent elec-
tricelock, No. 447,105,  Stop-screw p, by vary-
ing the distance armature kmovesaway from
the poles €? of magnet ¢, also varies the dis-
tance through which lever ¢ follows pendu-
lum-rod a,and therefore by turning said serew
the impulse given to the pendulum may be
graduated with great accuracy. A double-
wound resistance-coil s, Fig. 2, is arranged as
a shunt or branch cireuit around the coils of
magnet e, the resistance of said coil being ad-
justed to prevent sparking in the eircuit-
closer in a well-known manner.

The form and arrangement of armature %

relatively to magnet ¢ and lever ¢ is impor-
" tant, as the maximum magnetic efficiency-

combined with minimum weight of moving
parts and avoidance of strain on the pivots
of said armature is secured by this arrange-
ment of the armature, and, what in a cloek is
very.desirable, there is very little noise, while
by placing the pivotal point of said armature
as near as possible to that of lever ¢ the force
of said armature is exerted on said lever with
but slight loss through rubbing friction be-
tween said lever and pin k' insaid armature.
As lever b while engaging with the circuit-
closer f f?is moving with and for this pur-
pose practically a part of pendulum-rod «,

. said pendulum-rod may engage the circuit-
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closer directly without the intervention of
said lever, as in Fig. 8, pendulum-rod ¢ clos-
ing the cireuit and impelling-lever ¢ breaking
the circuit when raised by the electro-mag-
net, as hereinbefore described.

The devices for controlling the circuit of
the electro-magnet and battery arve of great
value, for it is necessary to reduce the dura-
tion of closure of circuit as much as possible,
both because the battery thereby lasts longer
and its polarization is greatly lessened.

The arrangement of click m or its equiva-
lentm®and co-operating partsactuating rateh-
et-wheel 7 is such that an occasional failure
of cireuit-closer f f? to close thecircuitof the
magnet will not perceptibly affect the hands
of the clock, as the pendulum will in such
event continue to actuate said hands for a
considerable time, and the only effect of oc-
casional defective contacts in the cireuit-

closer will be a slight falling off of the are of

x

the pendalum, which would not perceptibly
affect the rate of the clock, whereas if the
hands of the clock were moved by a click act-
uated directly by thearmature of theelectro-
magnet, as is usual, each failure of contact
would cause the clock to lose an amount of
time equal to one complete osecillation of the
pendulum.

I claim~

1. The combination of the time-measuring
vibrator, its impelling device and restoring
electro-magnet and armature therefor, a sec-
ond lever independent of said impelling de-
vice pivoted near the center of suspension of
and engaged by said time-measuring vibrator,
and a circuit-closer for said electro-magnet
independent of but normally jointly con-
trolled by said impelling device and second-
lever, substantially as described.

2. The combination of the pendulum-im-
pelling device, the actuating electro-magnet
therefor, and the armature for raising said
impelling device pivoted near the axis of said
device, said armature being centrally pivoted
between the poles of said eleetro-magnet, so
that the attraction of said poles aects as a
couple to turn said armature upon its center
and thereby raise said impelling deviee, sub-
stantially as described.

5. The combination of the pendulum-im-
pelling device and its actuating electro-mag-
net and armature, a detent for supporting
said impelling device, a co-operating lever
pivoted near the center of suspension of the
pendulum and engaged by said pendulum,
and a second or intermediate lever through
which said first lever co-operates with said
detent, substantially as deseribed.

4. The combination of the pendulum-im-

pelling deviee and actuating electro-magnet
and armature therefor, a detent for support-
ing said impelling device, and the elastic pro-
jection of said impelling device engaging
with said detent for the purpose of lessening
the shock and noise, substantially as de-
scribed.
5. The combination of the pendulum-im-
pelling device, its restoring electro-magnet
and armature therefor and detent for retain-
ing it when so restored, the train of wheel-
work and actuatingratchet-wheel thereof, the
lever pivoted independently of the impelling
device near the center of suspension of the
pendulum, and the click or pawl mechani-
cally actnated by said lever to impel said
ratchet-wheel, substantially as described.

6. The combination of the time-measuring
vibrator, its impelling device and restoring
electro-niagnet, the armature actuated by said
electro-magnet and engaging with said im-
pelling device both to restore it to its highest
position and toform a stop for it in its lowest
position, and an adjustable stop controlling
the extent of motion of both said armaturge
and said impelling device, substantially as
described.

7. The combination of the pendulum-impel-
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ling device and its restoring electro-magnet
and armature, the lever pivoted independ-
ently of the impelling device near the center
of suspension of the pendulum, the click or
pawl actuated by said lever and impelling a
ratchet-wheel and train of wheel-work con-
nected therewith, and a projection of said le-
ver engaging with said ratchet-wheel and si-
multaneously arresting the motion of said le-
ver and ratchet-wheel, substantially as de-
seribed.

8. The combination of the time-measuring
vibrator and its impelling device and actuat-
ing electro-magnet and armature therefor, a
detent orlatch forsupporting said device, and
a circuit-controlling device for said electro-
magnet independent of said time-measuring
vibrator and impelling device, comprising a
fixed and a movable member, the movable
member arranged to be engaged by said im-
pelling device when in its raised or latched
position, and thereby break the circuit of and
to be controlled by said time-measuring vi-
brator to close the circuit of said electro-mag-
net when said impelling device is in its lowest
position, substantially as described.

9. The combination of the time-measuring
vibrator and its impelling device, the actuat-

. ing electro-magnet with its projecting poles,

and the armature for said electro-magnet cen-
trally pivoted between and turning in a plane
ab a right angle to the axes of said poles and
engaging with said impelling device and with
its extremities shaped to partially encircle
said poles, substantially as described.

465,855

10. The combination of the time-measuring

vibrator, its impelling deviee, and actuating

electro - magnet and armature therefor, the
cirenit-closer for said electro-magnet inde-
pendent of said impelling device,comprising
a fixed and a movable mewmber, and a lever
pivoted independently of said impelling de-
viee, and said circuit-closer engaged by and
co-operating with said time - measuaring vi-
brator and with the movable member of said
circuit-closer, substantially as deseribed.

11. The combination of the time-measuring
vibrator, its impelling device and actuating
electro-magnet, the detent for said impelling
device, the train of wheel-work and actuat-
ing ratchet-wheel thereof, the lever pivoted
near the center of suspension of and engaged
by said time-measuring vibrator and engag-
ing with said detent, the click actuated by
said lever to impel said ratchet-wheel and
the arrangement of the time-measuring vi-
brator and the impelling device and its de-
tent, so that the movement of said lever that
impels said ratchet-wheel can occuronly when
said leveris disengaged from said time-meas-
uring vibrator, substantially as described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, on this 29th day of
June, A, D. 1891.

WALTER J. DUDLEY.
Witnesses:
IFrRANCIS 3. PATTEN,
PHILIP A, JENKINS,
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