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Io all whom it may concern:

Be 1t known that I, HERMAN WUBBELER, a
citizen of the United States of America, re-
siding at Beaver Falls, in the county of Bea-
ver and State of Pennsylvania, haveinvented
certain new and useful Improvementsin Elec-
tric Clocks, of which the following is a Speci-
fication, reference being had to the accoms-
panying drawings.

My invention relates to an improvement in
the adaptation of electricity to apply the
power to drive clock work, the primary ob-
Ject being to provide a simple device for au-
tomatically applying the power to maintain
the clock work in a constant and a continu-
Ous movement.

A further object of my invention is to pro-
duce an electric motor for the time register-
ing machinery of clocks, in which the pend-
ulum receives all the impulse directly and at
regular intervals, and imparting no impulse
except to an accurately balanced ratchet
wheel which carries an indicator to register
the seconds of time.

A further object of my invention is to pro-
vide a clock movement of a minimum num-
ber of parts, only one of which, namely, an
accurately balanced ratchet wheel, is directly

‘operated by the oscillation of the time meas-

uring pendulum, and the other parts being
operated directly by the electro magnet which
18 controlled by the pendulum.

A further object of my invention is to em-
ploy in combination with the clock movement
as above set forth, an alarm mechanism ar-
ranged in a second circuit and controlled by
sultable circuit closing devices actuated by
the movement proper. o

A further object of my invention is to em-
ploy such a novel construction and arrange-
ment of parts whereby the clock may be au-
tomatically set, by throwing into circuit suit-
able mechanism.

My inventionrelates particularly toan elec-
tric clock in which the time measuring pend-
ulum controls in its vibration the cireuit of
an electro-magnet, which in turn actuates an
Impelling device by which an impulse is given
to the pendulum at regular intervals and its
oscillating movement thus maintained foran
indefinite period.

1The impulse is herein |

)
[

shown as derived from the force of a leaf |

spring which is carried by a pivoted arm
which also supportsthe armature, said spring

being adapted, when the circuit is complete 55

and the armature is attracted, to bear against
an arm on the pendulum, the parts of the de-

vice shown, being arranged to close the cir- |

cult at intervals of one minute. A gravity
pawl which is carried by the pendulum en-
gages a balanced ratchet and advances it to
the distance of one tooth, during one com-
plete vibration. The ecircuit closing device
consists of a suspended arm which is nor-
mally held by the force of gravity out of con-
tact with a contact point, and is moved into
alignment with said contact point at regular
Intervals by a pinwhich is carried on therim of
the ratchet wheel. Thearmaturelever carries
agravity pawlwhichengagesa minutesratehet
and advances the latter the distance of one
tooth at each time the c¢ircuit is closed, the
act of rotating the said minutes ratchet be-
Ing accomplished by the force of gravity
tpon the release of the armature and the re-
turn ot the armature lever to its normal po-
sition, that arm of the lever which carries
the said pawl being weighted or being longer
than that arm which carries the armature.
I'he hours ratchet is operated by the means
of a gravity pawl carried by a pivoted arm,
the free end of which is engaged by pins ar-
ranged upon the hub of the minutes ratchet,
sald arms being moved continuously by means
of sald pins which successively engage the
free end. -

1he invention consists furthermore, in an
electric clock, in combination with suitable
mechanism electrically actuated for automati-
cally settingsaid clock, and com prises, an elec-
tro-magnet connected in circuit with the time
movement proper, or in a separate circuit;
furthermore, an armature suitably pivoted
and having secured thereon g2 '
adapted to be engaged by a pin on a spoke
of the seconds ratehet whereby, as the said
pin is rotated by the ratchet it engages and
tends to depress said Spring arm until the
central point of the axis of the seconds
ratchet is passed when, the arm being free to
act imparts an impulse to said ratchet, rotat-
Ing it the distance of fifteen seconds or less.

The invention consists furthermore in an
electric clock asset forth,in combination with

spring arm
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an alarm mechanism, comprising an ordinary | seconds hand E’, said ratchet being provided

form of continuously ringing bell which may
be, connected in circuit with the time move-
ment or in a separate circuit. and suitably
arranged switches whereby said mechanism
may be thrown in or out of circuit.

The batteries which are employed in con-
nection with my improved clock and alarm
mechanism are preferably of very low poten-
tial, thereby avoiding the destructive spark-
ing at the instant of breaking the circuit, but
I employ horse-shoe magnets of large size and
having a great number of coils, thereby pro-
ducing the desired power to attract the ar-
matures without the use of a strong electric

current.

An important feature of my invention Is
the arrangement of all the ratchets upon con-
centric spindles, and the absence of all gear-
ing, and a further feature of importance 1s
the adjustment of all the pawls whereby frie-
tion with the peripheries of the ratchets is

“avoided daring the backward movement of

said pawls. |

My invention is described in detall In con-
nection with the accompanying drawings
wherein similar letters and figures of refer-
ence indicate corresponding partsin the sev-
eral views, in which, |

Figure 1, is a front elevation of the clock
and alarm mechanism, embodying my im-
Fig. 2, is a view in side eleva-
tion of the same. Tig. 3, is a view in sec-
tional elevation of thesameon the lineof x—x
of Fig.2. Fig.4,is asimilar view on the line
y—y. Fig. 5,18 a view in front elevation of a
modified form showing the ratchetfs arranged
on separate spindles. Figs. 6 and 7, are de-
tail views of modified forms in the construc-
tion of the escapements. Fig. 8, is a dia-
grammatic view of the circuits. Fig. 9,1s a
detail view in perspective showing the ar-
rangement of the pendulum impelling mech-
anism, &e. TFig. 10, is a top plan view ot the
same. Iig.11,isan enlarged detail sectional

view, showing the bearings of the concentric

spindles.

~ "In these drawings A, represents the hollow
spindle of the minutes ratchet, which is
mounted at its ends in suitable bearings in

the frame and is provided at one end with in-
terior bearings a, in which the spindle b, of
1the seconds ratehetismounted. . The spindle
B, is smaller than the bore of the spindle A,
so as to come in contact with the latter only
at the bearings points a. The hours ratchet
spindle C, 18 mounted exteriorly upon the
spindle A, and is provided at its extremities
with bearings ¢, wherehy the said spindles A,
and C, are only in contact at these points.
The pendulum D, is suspended in the usunal
manner and is provided with an opening d,
through which the spindle B, extends where-
by the pendulum is allowed to swing freely
without coming in contact with said spindle.
The seconds ratchet E, is secured to and car-

with teeth which are adapted to engage a
‘gravity pawl F, which is mounted upon the

pendulum. This pawl is, pivoted at f and 1is
provided with a weighted lever atits rear end
'’ which counterbalances the front end and
rests, in its normal position on the extremity
of an adjusting screw F’, whereby the front
end of the pawl is held out of contact with
the periphery of the ratchet and is prevented
from sliding thereon asthe pendulum swings
toward the left. The pawl merely touches
the extremity of the teeth of the ratchet.

To prevent jumping, lagging or uneven-
ness of motion during the revolution of the
seconds ratchet, a tension device I, is pro-
vided and consists of a pin 7, secured at one
end of the small leaf spring 7%, the latter in
turn being secured to the pendulum. This
pin 73, is adapted to move in and out of the
teeth of said seconds ratchet.

G, represents the electro-magnet, arranged
at one side of the pendulum, and H, repre-
sents the armature lever pivoted at h, and
provided at one end with the armature I, to
the opposite end of the armature-lever, 1s at-
tached a leaf spring J, which extends beyond
the extremities of the lever and is adapted,
when the circuit is closed through the mag-
net, to engage alateral pinor detent %, which
is earried by the arm K, secured to the upper
end of the pendulum. It will be seen that
by elevating or depressing the free end of
the arm K, which is rigidly attached to the
pendulum at its upper extremity the latter
may be oscillated and therefore, when the cir-
cuit is closed, and the armature is attracted
by the magnet, thereby elevating the spring
J, the latter will engage the pin k,and swing
the pendulum to the right, as shown in the
arrow in Fig. 9.

Suitably secured on a post L., of the frame
work and insulated therefrom, is a collar L%
provided on its under side with a binding

‘serew L%, to which a wire from the battery 1s

attached, and formed integral with said collar
is a projecting arm L% running parallel with

‘said post and provided with a set screw L2

for the purpose of adjusting a leaf spring L°,
which is secured to said projeeting arm L7,
and is provided with a contact point O.

The circuit closer P, consists of a spring
arm P, which is secured at its upper end fo a
swinging detent P/, the latter Is pivoted at
its upper end to the frame work of the clock
and is provided at its lower end with a bev-
eled block »’, adapted to be engaged with a
pin on the secondsratchet. The circuit closer
is arranged to hang loosely from its pivotal
point, in which position the bevel block 1s ad-
jacent to the rim of the seconds ratchet, the
latter being provided with a pin Q, which is
adapted, atintervals of one minute to engage
the beveled surface of the block p’, and force
the lower end of the circuit-closer forward in
line with the pendulum. The arm p, 18 con-

ried by the spindle B, which also carries the | structed of spring metal and is provided with
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a point p? which is adapted to comeinto con-
tact with the contact-point O. A spring »?,
connected to the npper end of the detent P/,
normally holds the end of the spring arm out
of alignment with the contact-point. The
pendulum carries a lateral finger R, which is
adapted, when the circuit-closer has been
swung forward to touch the latter and cause
its lower end to close the circuit by coming in
contact with the point O. When the pin on
the seconds ratchet releases the cireuit closer
thelatterreturns to its normal position where-
in the spring arm is out of alignment with the
finger. Thus.the eircuit is closed by the di-
rect action of the pendulum,at the extremity
of 1ts movement to the left, and therefore as
the spring J, on the extremity of the arma-
ture-lever is elevated by the aection of the
magnet npon the armature it engages the arm
K,and gives the pendulum an impulse toward
the right or in the direction as indicated by
the arrow. .

A plate V, secured to back plate M, is pro-
vided with a projecting stud or post V2, the
latter being slotted to secure the end of a leaf
spring V*, having secured at the lower end
thereof an L-shaped contact piece V¥, which
i8 normally in contact with a post V3 This
post 18 electrically connected with one end of
the coil of the electro-magnet G, and the cur-
rent passing through said coil enters the con-
necting wire V° and passes through said post
V?, and contact piece V4 thence through the
back plate M, to the post N, to the circuit
closer P. Asthepin Q,of the seconds ratchet
engages the hanging detent and moves the
arm p, In alignment with the contact point O,

- the lateral finger R, of the peandulum com-

40

45

53

60

pletes the circuit and the current passes
through the spring arms p, LS, to the collar
L% entering the wire V7, passes to the battery
as 18 clearly shown in Fig. 8. o
On the armature-lever is pivotally secured
a depending arm or latech V3, having formed
near its lower end a lug V?, which is adapted
when the armature is attracted, and the ar-

mature lever elevated, to engage a lug VY, |
formed on the back plate and lock said lever

in an elevated position thereon, at the same
time an adjustable circuit-breaker V1, of the
depending arm V°, abuts against the spring
arm V°, and breaks the cireuit by forcing the
L-shaped contact plate V¢, out of contact with
the post V= and as the pendulum swings to-
ward the right, a lateral stud V3, formed in-
tegral therewith releases said pivoted latch
V5 by forcing it away from the lug V2 there-
by allowing the armature-lever to which said
arm V?°, is pivoted, to resume its normal posi-
tion; furthermore, by this movement, the

pleces V°, and V°, are automatically brought

intocontactand theecircuitagain closed. Thus
1t will at once be seen, that as the pin Q, en-

gages the beveled block of the swinging de-

tent P/, the lateral finger R, of the pendulum
closes the circuit, the electro-magnet is ener-
gized and the armature attracted. As the ar-

mature 1s drawn toward the magnet, the ar-

| mature-lever will be elevated carrying with it

the pawl of the minutes ratchet and the de-
pending arm or lateh of the cireuit breaker
as above stated. After the lug V? of the de-
pending arm engages the lug V¥on the back
plate the armature lever will be retained in

an elevated position during the time that the"

pendulum is moving from the extremity of

‘1ts movement to the left to the extremity of

its movement to the right and at the latter
point the circuit-breaker V! of the depend-
ing arm, will break the circuit thereby disen-
gaging the latch, and the finger V2 disen-
gaging said depending arm or latch from the
lug allows the several parts to fall by gravity
Into their normal position, which movement
actuates the pawl of the minutes ratchet to
rotate the same the distance of onetooth. In
as much as the circuit is not closed until the
pendulum reaches the extremity of its move-
ment to the left, it will be evident that the
period of vibration of the pendulum is not
shortened by the impulse which it secured
from the movement of the armature-lever.
The armature-lever does not move until the
pendulum has reached the limit of its move-
ment in one direction and is ready to travel
In the opposite direction. The impulse is
givenin the direction of the movement of the
pendulum and not in opposition to the same

at any point, and therefore the period of vi-

bration remains the same perpetually.
Fromthe above it will be seen that the pend-
ulum receives an impulse at the end of each
complete rotation of the seconds wheel or once
every minute, the said rotation being con-
trolled, directly, by the oscillation of the pend-
ulum, and the minutes ratchet S, is engaged
by a pawls, which is pivoted to the armature
lever, or to a short dependinglug s’, whereby
as the armature lever is elevated at its free
end by the attraction of the armature, the
sald pawl engages a successive tooth of the
minutes ratchet, and when the armature is
released the free end of the lever descends
by its own weight and causes the minutes
ratchet to rotate the distance of one tooth.

It will be seen that the minutes ratchet is not

rotated by the direct action of the magnet
upon the armature, but by the return of the
lever to its normal position after being re-
leased by the magnet, also that the arm of the
lever to which the pawl S, is attached, is
longer than the arn to which the armature is
attached whereby the weight of the formeris
sutficient to rotate the minutes ratchet. |
The hours ratehet T, is operated by means
of a gravity pawl ¢, which is carried by a piv-
oted arm U, the upper free end of which is
engaged by the lateral pins, 2 on the hub of
the minutes-ratchet. Four of these pins are

shown in the drawings, and the arm U, is ar-
ranged so as to be engaged thereby, success-
ively; as the end of the arm is released by
one of the pins it falls, by gravity, against
| the succeeding pin, which in turn moves its
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free end in the direction indicated by the ar-] = In Fig. 5, a modified form of arranging sev-

row in Fig. 3,therebycausingthe hours ratchet
to rotate in the same direction. A greater or
less number of these pins may beemployed to

suit the requirements of particular cases.

It will be seen that the minutes ratchet is
operated at intervals of one minute, by the
operation of the armature-lever, and the hours

ratchet, which depends for its operation upon
the minutes ratchet, rotates continuously, or

advances a porfion of the distance necessary

to indicate a lapse of an hour, each time the
minutes ratchet moves. A loeking pawl W/,
is also provided with the minutes ratchet, to
prevent backward movement of the latter.
The mechanism for setting the clock, com-
prises the electro-magnet W, suitably sup-
ported on the frame work and provided with
a hinged armature w, having aspring arm
which latter is adapted to be engaged by a
pin or stud w3 of the seconds ratchet (see

Fig. 4) when the sald magnet 18 in circuif.

Thus, assuming that the switeh Y=, is ia the
position as shown in dotted lines Fig. 1, the
magnet W, would be energized, the armature
w, attracted and the spring arm w?, elevated
to a position where it would be engaged by
the pin 253 on the rotation of the seconds-
ratchet. When this pin has reached a point
1, (Fig. 12) in its circular path of travel, such
an engagement occurs and the said spring
arm is gradually depressed and tensioned
until a point 2, is passed and being free to act,
it will spring upwardly and drive the seconds
ratchet forward a predetermined distance at
an accelerated speed. 1t being understood
that the operation of this device in no way
interferes with that of the movement proper,
also that by retaining the switch in such a po-

fected as
described during each revolution of the sec-
onds ratchet, the seconds, minutes and hours

hands may be adjusted as desired.

The alarm mechanism consists of the ordi-
nary form of continuous sounding bell, which

may be electrically connected in circuit with

the time movement or in a separate circuit.

"The latter method being here illustrated,

wherein the alarm X7, dial is provided with
a collar «, adapted to fit loosely over the pro-
jecting spindle of the hours ratchet see kig.
2 and turn with it, said eollar having secured
thereon a contact piece % forming one ter-
minal of the alarm circuit and designed to en-
cage a second contact piece or the other ter-
minal «®, which is insulated from the move-
ment, and eonstructed in the form of a stud
or projecting wire which stands normally in
the path of the contact piece a°, whereby as
the hours ratchet spindle revolives the pieces

a2 «® are brought into contact, thus making
the eircuitf.

A switeh Y, is provided for the purpose of
throwing the alarm mechanism in or out of
circuit and Y?, represents a second switch con-
trolling the operation of the clock setting de-

vice.

eral ratchets and their respective pawls Is

shown, wherein the hours ratchet is mounted
on a spindle as at 1, and the gravity pawl en-
caging said ratchet is suitably mounted on a
shaft 2. The minutes ratchet being mounted
directly below the hours ratchet and provided
pins (four in number) which are adapted to
engage the lower end of the arm carrying a
oravity pawl (as shown) once ever quarter
revolution. The seconds ratchet being con-
structed and arranged substantially as in Fig.
1, with the magnet armature and lever, grav-
ity pawl and pendulum corresponding, the
operation will at once be understood.

Fig. 7 illustrates the ordinary form of es-

capement slightly modified to replace the

oravity pawl wherein the pendulum 18 pro-
vided with engagingarmstorotate theseconds
ratchet.

The operation of my improved clock mech-
anism is briefly as follows: The pendulum is
suspended loosely, and moves freely in the
rear end of the seconds ratchet, the latter be-
ing accurately balanced so as to require but
a slight touch to turn it upon its pivot, the
object being to allow the pendulum to oscil-
late with as little opposition and friction as
possible. Theseconds ratchetis provided with
teeth, and isadvanced the length of one tooth
by each vibration of the pendulum. At in-
tervals of one minute the pin which is ecar-
ried by the seconds ratchet engages the cir-
cuit closer and swings the lower end of the
latter forwardly until it 18 in alignment with
the contact point and the finger R, on the
pendulam. Asthependulum reaches the ex-
tremity of 1ts movement to the left, the finger
R, touches the spring arm and closes the ¢ir-
cuit, the spring which forms the lower portion
of said spring arm being so delicate as to re-
quire a mere touch to cause the bar p, to bear

| against the coutact point. The circuit being

closed, the armature is attracted thereby ele-
vating the 1mpulse spring J, which engages
theoperating arm K, and gives the pendulum
an impulse to the right., As the longer arm

| of the armature lever rises, the pivoted latch

engages its supporting pin thereby maintain-
ing the impulse springin contact with the op-
erating arm throughout the swing of the
pendulum toward the right, said latch being
disengaged atthe extremity of said movement
to the right by the lateral detent. As the
longer armn of the armature descends by its
own weight after being released by the disen-
gagement of the latch, the minutes ratchet is
rotated the distance of one tooth, and the suc-
cessive advances of the minutes ratchet, act-
ing through the pins upon the hub of the lat-
ter and the pivoted arm U, causes the hours
ratchet to rotate as described. It will be
noted that the pendulum is operated directly
by the magnet, through the impulse spring,
that the pendulum only operates the seconds
ratchet and closes the circuit at intervals, and

| that the minutes and hours ratchets are op-
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erated by the return movement of the arma-
ture lever, '

Haiving tfully deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— |

1. In an electric clock, the pendulum pro-
vided with a lateral operating arm, the elec-
tro-magnet, the armature-lever, the impulse
spring carried by the armature lever and
adapted to engage said operatin g arm, the seec-
onds ratchet engaged by a pawl upon the
pendulum, the circuit closer adapted to been-
gaged by the pendulum and thecircuit breaker
operated by the armature lever, substantially
as described.

2. In an electric ¢lock, the electro-magnet,
the contact points, the armature-lever carry-
Ing an impulse spring, the pendalum actu-
ated by said impulse spring, and the seconds
ratchet engaged by a pawl carried by the
pendulum, in combination with a ecirenit
breaker pivotally suspended from said arma-
ture-lever and provided with engaging pro-
Jevtions adapted to break the ecireuit when
the armature-lever is elevated, substantially
as described.

3. In an electrie-clock, the electro-magnet,
the contact points, the armature-lever carry-
Ing an impulse spring, the pendulum actu-
ated by said impulse spring, and the seconds
ratchet engaged by a pawl carried by the
pendulum, in combination with a cirenit
closer, pivotally suspended from its upper
end and provided with a detent which is
adapted to be engaged by a pin on the sec-
onds ratchet, substantially as deseribed.

4. In an electrie cloek, the combination of
the electro-magnet, the contact points, the ar-
mature-lever, the impulse spring, the pendu-
lum, the circuit closer engaged by a finger on
the pendulum, and the circuit breaker com-
prising the pivotally suspended arm or latch
provided with a lug and a projection adapted
to engage the lug and a spring arm of the
back plate to break the ecircuit, the contact
pleces and the lateral stud of the pendulum
engaging said suspended arm, substantially
as deseribed.

9. In an electrie clock, in combination, the
electro-magnet, the contact points, the arma-
ture-lever, the impulse spring, the pendulum,
the seconds ratchet operated by the pendu-
lum and the circuit closer comprising a de-
tent P’ which is adapted to be engaged by a
pin on said raichetand aspring arm P, which
18 adapted to be engaged by a finger on the
pendulum to close the cireuit, substantially
as described.

6. In an electrie clock, in combination, the
electro magnet, the contact points, the arma-
ture-lever, the impulse spring, the pendnlum
the seconds ratchet operated by the pendu-
lum, the circuit closer the circuit breaker and
means substantially as described for auto-
matically setting the clock, comprising the
electro-magnet, the armature and the arma-

1
|

ture-lever, adapted to be engaged by a pin, l

sald pin beingsecured to the spoke of the sec-
onds wheel, as and for the purpose described.

7. Inanelectricclock, the combination, with
an electro-magnet, the contact points the ar-
mature-lever, the impulse spring, the pendu-
lum, the seconds ratchet operated by the pend-
ulum, the circuit closer, the circuit breaker,
and mechanism substantially asdeseribed for
automatically setting the clock, said mechan-
iIsm adapted to be operated electrically and
controlled by a suitable switch asand for the
purpose set forth.

8. In an electric clock, in combination, the
electro-magnet, the pendulum, the seconds
ratchet operated by a pawl on the pendulum,
the spring arm and pin carried by the pend-
ulum, the minutes ratchet, the armature-lever
carrying an impulse spring to actuate the
pendulum and a pawl to operate the minutes
ratchet, a circuit closer and a circuit breaker,
substantially as described.

d. In an electrie clock, the minutes ratchet,

| the electro-magnet, the armature-lever hav-

Ing one arm extended or weighted and carry-
ing a pawl to engage the minutes ratchet and
rotate thesame when the armature is released,
In combination with the seconds ratchet, the
pendulum to operate said ratchet, a circuit
closer and a circuit breaker, substantially as
described. -

10. In combination, the electro-magnet, the
pendulum, the circuit-breaker engaged by the
pendulum, the armature-lever, the minutes
ratchet engaged by a pawl on the armature-
lever, the hours ratchet, and the pivoted arm
engaging lateral pins on the minutes ratchet
and carrying a pawl to operate the hours
ratchet, substantially as deseribed.

11. In combination, the electro-magnet, the
pendulum, the circuit-closer operated by the
pendulum, the armature-lever, the minutes
ratchet engaged by a pawl on the armature-
lever, the hours ratchet, and the pivoted arm
engaging lateral pins on the minutes ratchet,
substantially as described.

12. In combination, the electro magnet, the
pendulum, the cireuit closer operated by the
pendulum, theciicuit breaker operated by the
armature-lever, and engaged by the pendu-
lam to close the eircuit, the minutes ratchet
engaged by a pawlon the armature lever and
provided at its hub with a series of lateral
pins, the pivoted arm engaged at its free
ends by said lateral pins, and the pawl, car-
ried by the pivoted arm to engage the hours
ratchet, substantially as deseribed.

15. In combination, the pendulum provided
with an operating arm I, the electro-magnet,
the circuit closer, adapted to be operated by
the pendulum, the circuit breaker adapted to
be operated by the armature-lever (when said
magnet is energized) to break the cireuit and
engaged by the lateral stud of the pendulum
simultaneously with the operation of the im-
pelling device, substantially as deseribed.

14. In combination, the pendulum having
an operating arm, the electro-magnet, the cir-
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~ cuit closer, the armature-lever, the impulse | lam, the seconds ratchet to engage the eir-
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‘the hours, minutes and seconds ratchets fixed

spring to engage the operating arm and the |
latch on the armature-lever to hold the im-
pulse spring in contact with the operating
arm, substantially as described. ~=.

15. In combination, the pendulum, the elec-
tro-magnet, the circuit closer operated by the
pendulum, the armature-lever, the impulse
spring to engage an operating arm on the
pendulum and the pivoted latch on the eircuit
breaker to lock the armature-lever in an ele-
vated position when the circuit is closed, and
adapted to be disengaged by a lateral stud on
the pendulum, substantially as described.

16. In combination, the electro-magnet, the
contact points, the circuit closer adapted to
be engaged by the pendulum at one end of its
swing,the armature lever carrying an impulse
spring to engage the pendulum when the cir-
cuit is closed and the engaging latch of the
circuit breaker adapted to lock the armature-
lever in an elevated position and break the
circuit, said latch being engaged by the lat-
eral stud of the pendulum at the opposite end
of the swing, substantially as described.

17. In an electric elock, the combination of

1

to concentrie spindles, the pendulum to op-
erate the seconds ratchet, the electro-mag-
net, the armature-lever to operate the hours
and minutes ratchets,and having an impulse
spring to operate the pendulum, the circuit
closer controlled by the pendulum, the circuit
breaker actuated by the armature-lever, and
devices electrically actuated forautomatically
setting the clock, substantially as described.

18. In an electric clock, the combination
with the electro-magnet, the pendulum, and
thearmature-lever carrying an impulse spring
of a circuit closer controlled by the pendu- |

_—

cuit closer at intervals and a gravity pawl

' mounted on the pendulum to engage the said

ratchet and provided with an adjusting screw
and a spring arm and pin substantially as
specified.

19. In an electrie clock, the electro-magnet,
the pendulum, the armature lever carrying
an impulse spring, the cireunit closer controlled
by the pendulum, the ecircuit breaker oper-

ated by the armature-lever, the seconds, min-

utes and hours ratchets mounted on concen-
triec spindles and the pawl of the pendulum
engaging said seconds ratchet in combination
with an alarm mechanism comprising a con-

* tinnously ringing bell, the alarm dial, the con-

tact points x, «, the former being suitably in-
sulated and the latter carried by said dial
and a suitable switch whereby the alarm may
be thrown in or out of cireuit, substantially
as and for the purpose set forth.

20. In an electrie clock, the combination,
with the pendulum, the electro-magnet, the
armature-lever, the circuit closer controlied
by the pendulum, the circuit breaker actu-
ated by the armature-lever, the secondsratch-
et, the pawl of the pendulum engaging said
seconds ratchet, the pawl of the armature-le-
ver engaging the minutes ratchet, the pawl
actuated by said minutes ratchet, engaging
the hours ratchets, the electrically operated
device as deseribed for setting the clock and
the alarm mechanism substantially as and
for the purpose set forth.

Intestimony whereof I affi

presence of two witnesses.
HERMAN WUBBELER.

X my signature in

Witnesses:
JAMES F. MERRIMAN,
PHILIP DOUGLAS.
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