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To. all whom it may concern:

Beit knownthat I, PETER GEORGE GIROUD,
a citizen of the United States, residing in the
borough of Manhattan, city of New York, in
the county of New York and State of New |
York, have invented certain new and useful
Impxovements in Electrie Clocks; of which
the following is a specification, reference he-

ing had therein to the accompanying draw- !

ings, forming a part thereof.

My invention relates to electric clocks of
that class wherein electric impulses at inter-
vals stére up power in or wind a suitable mo-
tor, such as'a spring or weight, this motor di-
rectly driving the clock-train.

My invention has for its objects simplicity
of construction and reliability and uniform-
ity of operation, durability, and non-liability
of derangement. To the attainment of these
desirable objects I provide a circuit-closing
device of exceedingly simple construction,

‘actuated with a quick and sharp movement,

and producing its winding operation without
jarring the clock-train or interfering with the
proper- operation of the.escapement. The
circuit-closing device is not only of exceed-
ingly simple construction and rapid opera-
tion, but 1s'also highly reliable and durable
and practically incapable of being retained in
circuit-closing position so long as the battery
or other source of electricity will supply an
electric current capable of causmg even a
slight winding movement.

I will now describe the mechanism em-
bodying my invention illustrated in the ac-
companying drawings, and will thereafter
point out my invention in claims.

Figure 1 is a rear elevation of the clock
mech‘anism, theframe, and the winding mech-
anism, showing the position of parts at the in-
stant when the circuit is closed and the wind-
ing operation initiated. Fig. 2 is an end ele-
vation of the same.  Fig. 3is arear elevation
similar to Fig. 1, but with the upper part in
section, the plane of section being taken im-

mediatel% in front of the back plate of the
frame. Fig. 4 is a rear elevation, omitting

the escapement and balance wheel and show-
ing the position of parts at the conclusion of
the winding operation. Tig. 5is an enlarged
sectional view taken on a plane indicated by
the line @  in Fig. 4 of the circuit-closing

Fig. 6 is an
| enlarged face view of the circuit- closer actu-
; wtmo or impulse-spring.

| The frame comprises a front plate 2 and a
l | back plate 1, connected by posts 3, the front
I plate 2 exte ndmo the full height of the device
| and being secured to a base 22 at its lower
\ end, and the back plate extending down only
a sufficient distance to receive the arbors of
the clock-train.

The clock-train is driven from an arbor 4,
journaled in the frame near the lower part of
the back plate 1, the first or driving gear 18
of the train belnor fixed upon this arbor 4 near
the front end thereof. A pinion 16, which
meshes with this driving-gear 18, is fixed on
the minute-spindle 29. The hour—reducmg
gears are not shown. The minute-spindle is
buxtablv geared up to an escapement-wheel
i 50, controlled by a balance-wheel 51. The
construction of these parts may obviously be
varied as desired, an they need not be fur-
ther described.

The clock-train is actuated at a ratchet-
wheel 8, which is fixed on the arbor 4 of the
driving-gear 18 of the clock-train. Thedriv-
ing-pawl 9 of this ratchet-wheel 8 is carried
by an oscillating arm 5, which is loosely
mounted on the arbor 4. A spring 10 con-
trols the pawl and is attached at one end to
the pawl and at the other end to a block 11 on
the arm 5. * A stop-pawl 12 prevents rear-

ward movement of the ratchet-wheel.

The principal motor for directly actuating
the clock-train is a weighted arm secured to
the arm 5 and shown as comprising an arm
13 and a weight 14 at the outer end thereof.
The torque of this weight isassisted, however,
by the tension of a helical spring 7, this spring
being secured at its lower end to a pin 6, pro-
jectino rearward from the arm 5, and at its
upper end to a pin 6’ pro]ectmgforward from
the back plate 1 of theframe. As the weight-
ed arm falls its leverage and torque are in-

! ﬁtud and its actuating-spring.

its torque are correspondingly lessened, with
aresultant constant torque exerted at the ac-
tuating-pawl 9 in all working positions.

The lower end of the driving-pawl arm 5 is
joined by 'a connecting-rod 15 to an actuat-
ng-arm’ 17, fixed upon an arbor 19, which
also carries the armature 23 of the electro-

creased, while the tension of the spring and -
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meagnet and which is therefore actuated
when' the electromagnet atiraets its arma-
ture. Conversely, the arm 17 is actuated
from the pawl-carrying erm 5 under the

- torque of the weight and spring when these

motive means are driving the clock-train.
The armature-arbor 19 has a center-bearing
at its front end on a screw-stud 20, threaded
into the front plate and clamped by a lock-
nut 24, and is journaled at its rear end in a

bracket 21, which is alsc secured to the front |

plate, as well as to the base 22. The arma-
ture 23 is of usual construction, consisting of
an iron bar which swings upon s medisl axis

in a plane parallel to the end faces of the |

poles of the electromagnet. The eleetro-
magnet comprises cores 26, screwed into a
back iron or plate 27, which is secured to the
front plate 2 of the frame, and the coresare
provided at their rear ends with enlarged and
detachable pole pieces, consisting of iron
disks 28, screwed to the pole pieces. As
usual, coils 25 are mounted or wound upon
the magnet-cores ; .

The actuating-arm 17 is T-sheped and is
provided with pins 30 and' 31, projecting
rearward from the arm at the extremities of
the
pins piays the tailpiece 32 of a T-shaped cir-
cuit-closing lever, this circuit-closing lever

having a short arbor provided with center !

baarings in the back plate 1 and in a bracket
49, secured $o the back plate 1. The pins 30
and 31 are spaced at such a distance apart
that the attracted srmature may attain the
desired momentum before opering the cir-
cuit by actustion of the circutt-closing lever,
and this desired lost metion also results in a
comparatively small movement of the cir-
cuit-closing lever, as is desirable, and this
construction also permits a free movement of
the circuit-closing lever under the circuit-
closing impulse, as is highly desirable. Upon
an arm 33 of the circuit-closing lever is se-
cured a circuit-closing hammer 35 of insu-
lating materizl. Cireuit-closing spring-ter-
minals 36 and 37 are respectively secured to
binding-posts 38 and 39, which are carried

" by a block 40 of insulating material and se-
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cured to the back plate 1 of the frame.
These terminals ave so located thet the cir-
cuit-closing hammer 35 will strike the lower

terminal 36 and will force this lower terminal

into comtact with the upper terminal 37,
when the circuit-closing lever is given lits cir-
cuit-closing impulse. To micely adjust the
positions of the spring-terminals 36 and 37, I

provide set-screws 41 and 42 on the block 40,

which respectively bear against the outer
faces of the springs.

The means for imparting to the circuit-
closing lever its circuit-closing impulse com-
prise a conically-pointed stud 43, carried on
an arm 34 of the circuit-closing lever and
projecting forward through a slot 44 in the

cross-arm of the T, and between these

835,518

back plate 1 and pressing egainst a flat
spring 45, this spring being sscured to the in-
ner or front face of the back plate 1 and being
maintained by the stud 43 under sufficient
stress to develop the circuit-closing impulse
when released. The conical point of this
stud 43 is smooth and glass hard. As the
stud 43 moves over the impulse-spring 45
under the actuation of the circuit-closing le-
ver from the pin 31 of the actuating-lever 17
the conical point of the stud approaches a
rectangulur slot 46, formed in the impuise-
spring. . Its movement over the face of the
impulse:spring is neeessarily slow, the mo-
tive force being the pull of the pawl-iever 5,
driven by the clock-motor and driving the
clock-tramm ; but when it reaches the slot 46 of
the impulse-spring. its smooth inclined sur-
face receives an oblique ‘thrust from the im-
pulse-spring, and the retractive force of the
irapulse-spring thrusés it quickly forward.
Thus the circuit-closing lever with no ob-
stacle or resistance in its path, save the cir-
cult-closing terminal springs 36 37,is pro-
jeeted quickly forward, and the circuit-clos-
ing hemmer closes the circuis ab these ter-
minal springs. The slot 46 in 4he impulse-
spring-is of such width as to limit this move-
meat to an ample circuit-closing scetuation of
the terminal springs. : ig thus in-
!'stantly closed, the electromagnet is ener-
¢ gized, and the armeature attracted. The actu-
Uating-arm 17 pulls the pawl-avm 5 baekward,
| and the cireult remsins closed wntil. the pin
30 on the sefusting-arm engages the tail-
piece 32 of the circuit-closing lever and ve-
tracts the circuit-closing lever. The retrac-
tion of the cireuit-closing lever opons the cir-
cuit and moves the conical peint of the stud
43 out of the slot 46 in the impulse-spring
and back into contact with the face of the
impulse-spring, putting the impulse-spring
again under the stress necessary for the de-
velopment  of the circuit-closing irapulse.
The movement is completed by the momen-
tum of the armature and connected parts, a
spring 52 projecting downward from a lower
post 3 of the frame in the path of the pin 31
on the actuating-erm to gently arrest this
movement. - This operation elevates the mo-
tor-weight arm 13 14, puts the motor-spring
7 under tension, and moves the driving-pawl
9 back for & fresh grip on the ratchet-wheel
8. It is so quickly and effectively performed
that the cperation of the balance-whesl or
other escapement-controlling mechanism is
not semsibly affected, so that-the continuity
and precision of movement of the clock-train
is not disturbed or impaired.

It will be noted that the circuit-closing
lever is restrained in all its movements by
the -impulse-spring 45. When the conical

oint of the stud 43 is in contact with the
‘wce of the impulse-spring, the impulse-
. spring is under tension and a slight friction

70

75

8o

85

Q0

95

ioo

105

izo

125

130



I0

20

25

30

35

836,518

is developed sufficient to prevent accidental
movement of the circuit-closing lever. = At
the moment of the impulse the impulse-
Sﬁring' actuates the circuit-closing lever, and
the extent of ifiovement of the circuit-closing
lever under the impulse is regulated by the
length of the slot 46 in the impulse-spring.
Except for this slight and suflicient control
and 1ts conftrol at extreme limits of move-
ment by the contact of the stud %3 with the
extremities of the slot 44 in the back plate 1
the eircuit-closing lever is a freely-swinging

" part, merely actuated to be pushed in one

direction by the pin 31 of the actuating-lever
17 and to be pusﬁed in the other direciion by
the pin 30 of the actuating-lever 17, and
having a small movement only sufficient for
the effective performance of its circuit-
closing function. As to the rapidity of the

circuit-closing operation it will be noted that-

with-a conical surface at the point of the pin
43 inclined at an angle of forty-five degrees,
as shown, the swing of .the circuit-closing
lever is as rapid as the retractive movement
of the impulse-spring 45 and’ that by reason
of the greater radius of the impact-point of
the circuit-closing hammer 35 the hammer
moves even more quickly than the impulse-
spring. , ' ,
The electrical eircuit, which consists of the
battery, the magnet-coils connected in series,
and the contact terminal springs, includes,
as usual, a spark-absorbing shunt-circuit to
prevent sparking at the contact-ternhinals,
this spark—a.Bsor%ing shunt circuit compris-

ing a coil 54 of high resistance in shunt with
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the magnet-coils 25.

It is obvious that various modifications
may be made in the constfuction shown and
above particularly described within the prin-
ciple and scope of my invention.

What I ¢laim, and desire to secure by Let-
ters Patent, is— : '

1. In an electric clock, the combination of

a clock-train and escapement, a motor there-
_for, electric means for storing power in the

clock-motor, a circuit controlling the electric
means,.a circuit-closing member actuated by
the motor-driven movement of the clock-
train, and an impulse - spring, the circuit-
closing member and impulse-spring having
inclined engaging means whereby a quick
circuit-closing movement is imparted to the
circuit-closing member.

2. In an electric clock, the combination of
a clock-train and escapement, a motor there-
for, electric means for storing power in the
clock-mater, o circuit controlling the electric
means, a circuit-closing member actuated in
its movement toward circuit-closing position
by the motor-driven movement of the clock-
train and in its movement away from circuit-
closing position by the electric means, and an
impulse-spring, the’ cireuit-closing member

9

and impulse-gpring having inclined engaging

8

means whereby a quick cireuit-closing move-
Elent is imparted to the circuit-closing mem-
er. :

3. In an electric clock, the combination of
a clock-train and escapement, a motor there-
for, electric means for storing power in the
clock-motor, an actuating-arm moved in one
direction by the electric means and in the
other direction by the clock-motor, a circuit
controlling the electric means, a circuit-clos-
ing lever, engaging means between the actu-
ating-arm and the circuit-closing lever per-
mitting free play of the circuit-closing lever
in advance of the movements transmitted
thereto from the actuating-arm, and an im-
pulse-spring, the circuit-closing lever and im-
pulse-spring having inclined engaging means
whereby a quick circuit-closing movement is
impartéd to the circuit-closing lever.

4, In an electric clock, the combination of
a clock-train and escapement, a motor there-
for, electric means for storing power in the
elock-motor, a circuit controlling the electric
means, & circuit-closing member actuated by
the motor-driven movement of the clock-
train, and an impulse-spring, the circuit-clos-
ing member being provided with a projecting
conically - pointed stud and the impulse-
spring having a slot adapted to engage the
conical point of the stud and impart to the
circuit-closing member a quick circuit-closing
movement. ' ’

. 5. In an electric clock, the combination of
a clock-train and escapement, a motor there-
for, electric means for storing power in the
clock-motor, an actuating-arm moved in one
direction by the electric means and in the
other direction by the clock-motor, a circuit
controlling the electric means, a circuit-clos-
ing lever, engaging means between the actu-
ating-arm-and the circuit-closing lever per-
mitting free play of the circuit-closing lever in
advance of tge movements transmitted there-
to from the actuating-arm, and an impulse-
spring, the circuit-closing member being pro-
vided with a projecting conically-pointed
stud and the impulse-spring having a slot
adapted to engage the conical point of the
stud and impart to the circuit-closing mem-
ber a quick circuit-closing movement.

6. In an electric clock, the combination of
a frame, a clock-train and escapement car-
ried thereby, a clock-motor, electric means

| for storing power in the clock-motor, an actu-

ating-arm moved in one direction by the
electric means and in the other direction by
the clock-motor, & circuit-closing lever, an
inclined projecting part carried by said lever,
the frame being provided with a slot located
80 as to receive said projecting part and limit
thereby the movement of the circuit-closing
lever, engaging means between the actuating-
arm and the circuit-closing lever permitting
free play of the circuit-closing lever in ad-
vance of the movements transmitted thereto
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from the actuating - arm, and an impulse-
spring located in proximity to the slot 1n the
frame and adapied to engage the projecting
part of the circuit-closing lever to impart a
quick circuit-closing movement thereto.

7. In an electric clock, the combination of
& frame, a clock-train and escepement car-
ried thereby, a clock-motor, electric means
for storing power in the clock-motor, an actu-

-ating-arm moved in one direction by the elec-

tric means and in the other direction by the
clock-motor, & circuit-closing lever, a’ con-
ically-pointed stud carried by said lever, the
frame being provided with a slot located so as
to receive szid stud and limit thereby the

movement of the circuit-closing lever, engag-
ing means between the actuating-arm and
the circuit-closing lever permitting free play
of the circuit-closing lever in advance of the
movements trangmitied thereto from the ac-
tuating-arm, and an impulse-spring located
in proximity to the slot in the frame, substan-
tially as'set forth.

Intestimony whereof I have aflixed mysig-
nature in presence of two witness

PETER G. GI

Witnesses: o
Hewny D. Wiciiaws,
Barnarp Cowen.
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