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UNITED STATES PATENT OFFICE. 
PETER (G. GIROUD, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN 

ELECTRICAL NOVELTY ANI) MANUFACTURING COMPANY, OF NEW 
YORK, N. Y., A CORPORATION OF NEW YORK. 

ELECTRIC clock. 
No. 835,516. Specification of Letters Patent. Patented Nov. 13, 1906. 

Application filed October 25, 1905. Serial No. 284,290, 

To. (77, 7 v filo79, it Focu7f concern: 
Beit known that 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 
Improvements in Electric Clocks, of which 
the following is a specification, reference be 
ing had therein to the accompanying draw 
ings, forming a part thereof. W 
My invention relates to electric clocks of 

that class wherein electric impulses at inter 
vals stóre up power in or wind a suitable mo 
tor, such as a spring or weight, this motor di- i 
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 rapide opera 
tion, but is also highly reliable and durable 
and practically incapable of being retained in 
circuit-closing position so long as the baittery 
or other source of electricity will supply an 
electric current capable of causing even a 
slight winding movement. M 

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 
mechanism, the frame, and the winding mech 
anism, showing the position of parts at thein 
stant when the circuit is closed and the wind 
ing operation initiated. Fig. 2 is an end elle 
vation of the same. Fig. 3 is a rear elevation 
similar to Fig. 1, but with the upper part in 
section, the plane of section being taken im 
mediately in front of the back plate of the 
frame. Fig. - 4 is a rear elevation, omitting 
the escapement and balance wheel and show 
ing ühe position of parts at the conclusion of 
the winding operation. Fig. 5 is an enlarged 
sectional view taken on a plane indicated by 
the line ac ac in Fig. 4 of the circuit-closing 

! stud and its actuating-spring. Fig. 6 is an 
| enlarged face view of the circuit-closer actu 
? ating or impulse-spring. 
| . The frame comprises a front plate 2 and a 
| back plate 1, connected by posts 3, the front 
| plate 2 extending 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. X 
| 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 being 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-reducing 

| gears are not shown. The minute-spindle is 
suitably geared up to an escapelment-wheel 

| 50, controlled by a balance-wheel 51. The 
construction of these parts may obviously be 
varied as desired, and they need not be fur 
ther described. M 
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. The driv 
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 ar?m 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 is assisted, however, 
by the tension of a helical spring 7, this spring 

| being secured at its lower end to a pin 6, pro 
jecting rearward from the arm 5, and at its 
upper end to a pin 6", projectingforward from 
the back plate 1 of the frame. As the weight 

| ed arm falls its leverage and torque are in 
its torque are correspondingly lessened, with 
a resultant constant torque exerted at the ac 
tulating-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 
ing-arm i 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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magnet and which is therefore actuated 
when the electromagnet attracts its arma 
ture. Conversely, the arm 17 is actuated 
from the pawl-carrying arm 5 under in 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 

I o nut 24, and is journaled at its rear end in a 
bracket 21, which is also secured to the front || 
plate, as well as to the base, 22. The arma 
ture 23 is of usual construction, consisting of 
az irora bar whic?a swings upon a medial axis 

I 5 in a plane paralel to the end i faces of the 
poles of the electroMaagnet. The elleretro 
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 cores are 

2 o provided at their rear ends with enkarged and 
detachable pole pieces, consisting of iron 
disks 28, screwed to the pole pieces. As 
usual, coils 25 are mounted or Kyound UFFIOEN 
the magnet-cores : 
The actuating-aFm i 7 is "s"-shaped ad is 

provided with pins 30 and º 3, projecting 
rearward from the arm at the extremities of 
the cross-arm of the , 
pirms pays the tiåpiece 32 of a "shaped cir 

3o cui-ci?osing lever, this circuit-closing ever 
aaving a short arbor 
bearings in the Nick plate 1 and in a bracket, 
49, secuTed to the back piate 1. The pins 30 
a ad 3 QFe spaced at such a distanace apart 

35 til SA, the attracted armature may attaifa t?ae 
desired momentum before opeRing the cir 
cuit by actution of the circuit-closing leyer, 
and this desired lost motion akso resuits iz a 
comparatively small movement of the cir 

4o cuit-closing lever, as is desirab?e, and this 
construction akso perminis a free movement of 
the circuit-cosing lever under the circuit 
c?osi Tag impulse, as is highly desirable. Upon 
ara arm. 33 of the circuit-closinag leyer is se 

45 cuTed a circuit-c?osing hammer 35 of insul 
lating materiai. Circuit-closing spring-ter 
minals 36 and 37 are respectively securedi to 
binding-posts 38 and 39, which are carried 
by a block 40 of iasulating material and Se 

5 o cuired to the back plate 1 of the franne, 
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These terminals are so located that the cir 
cuiö-ci?osing hammer 35 will strike thae lower 
terminal 36 and will force this lower terraniual 
into colatact with the upper terminal 37, 
when the circuit-closing lever is given its cir 
cuit-closing impulse. To Inicely adjust the 
positions of the spring-terminals 36 and 37, i 
provide set-screws 41 and 42 on the block 40, 
which respectively besar againsi, the outer 
faces of the spirings. 
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-c?osing lever and 

Nd betwee these : 

provided with center 
ating-Armi 17 pulls the pawl 
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back plate 1 and pressing against a flat 
spring 45, this spring being secured 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 
reetMingular slot 46, formed in the impuise 
spring. . Its movement over the face of the 
impulse-spring is aeeessarily slo”ay, the mo 
tive force beinag tie pull of the 2&w?-iever 5, 
driven by tae clock-motor and driving the 
clock-train; but when it reaches the slot, 46 of 
the impulse-spring its smooth inclined sur 
face receives an oblique thrust from tihe im 
puise-Spring, and the retractive force of the 
impulse-spring thruists it quickiy forvard. 
Thus the i circuit-closing lever With no ob 
stacle or resistance in its patha, save the cir 
cuit-closing terminal springs 36 37, is pro 
jected quickly forward, and the circuit-clos 
ing hammer closes the circuit, at these ter 
mina springs. The siot 46 i T. Gine impulse 
spring is of such width as to dimai; this move 
Ineint to an imple circuit-ciosing actuation of 
the termina springs. The circLaik is thus in 
stRNtly closed, the electromagnet is ener 
gized, and the Armature attracted. Tae actu? 

THR. 5 back tværdi, 
and the circuit remains closed vrati tre pia 
30 on a the Actuating-arma engages the tail 
piece 32 of the circuit-cosing kever and re 
tracts the circuit-cliosing lever. Tae Tekrac 
tion of the circuit-closing lever operas the cir 
cuit and moves the conical point of the studi 
43 out of the s?ot 46 in the impulse-spring 
ata di back into contact with the éace of the 
impulse-spring, putting the im Valse-spring 
again under the stress necessary or the de 
veloppament of the circuit-closing impulse. 
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 piin 31 
on the actuating-Arm to gently arrest this 
movement. This operation elevates the mo 
tor-weight arra 13 14, puts the inmotor-spring 
7 under terasion, and moves the driving-pawl 
9 back for a fresh grip on the ritchet-wheel 
8. It is so quickly And effectively performed 

| that the operation of the balarice-wheel or 
other escapement-controllidag innechanism is 
not seasibly 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-closirag 
lever is restrained in all its movements by 
the impulse-spring 45. When the conical 
oint of the studi 43 is in contact with the 

id:ce of the impulse-spring, the impulse 
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is developed sufficient to prevent accidental 
movement of the circuit – closing lever. At 
the moment of the impulse the impulse 
Prinë actuat?s the circuit-closing lever, and 
the extent of I?ovement 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 sufficient control 
and its control at extreme limits of move 
ment by the contact of the stud 43 with the 
extremities of the slot 44 in the back plate 1 
the circuit-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 pushed in the other direction 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. · " v 

The electrical circuit, 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-termihinals, 
this spark-absorbing shunt circuit compris 
ing a coil 54 of high resistance in shunt with 

45 

the magnet-coils 25. 
It is obvious that various modifications 

may be made in the construction shown and 
above particularly described within the prin 
ciple and scope of my invention. 
What I claim, 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 
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clock-motor, a circuit controlling the electric 
means, a circuit-closing member actuated by 
the motor - driven innovement of the clock 
train, and an impulse – spring, the circuit 
closing member and impulse-spring havin 
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 nimens for storing power in the 
clock-motor, a 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 º circuit-closing member 
and impulse-Spring having inclined engaging 

means whereby a quick circuit-closing move 
ment is imparted to the circuit-closing mem 
ber. v 

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 inn 
pulse-spring having inclined engaging innealns 
whereby a quick circuit-closing movement is 
impart?d 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 
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-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. v M 

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 actul 
ating-arm" and the circuit-closing lever per 
mitting free play of the circuit-closing lever in 
advance of the 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, a circuit-closing lever, an 
inclined projecting part carried by said lever, 
the frame being provided with a slot located 
so as to receive said projecting pat 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 leyer 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 in the 
fra Ime and adapted to engage the projecting 
part of the circuit-closing lever to impart a 
quick circuit-ciosirag movement thereto. 

7. In an electric clock, the combination of 
a frame, a clock-train and escapement car 
ried thereby, a clock-motor, eiectric 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, e a circuit-closing lever, a con 
ically-pointed studi carried by said lever, the 
frame being provided with a slot located so as 
to receive said studi a II di limit thereby the 

movement of the circuit-closing lever, eingag 
ing means between the actuating-a Tim and 
the circuit-closing lever permitting free play 
of the circuit-closing lever in advance of the 
movements transmitted thereto from the ac 
tuating-arm, and an impulsespring located 
in proximity to the slot in the frame, substan 
tially as set forth. 

In testimony whereof i have affixed my sig 
nature in presence of two witnes?SSES. 

PETER G. GIROUD. 
WWitnesses: 

ENRY D. WILLIARIS, 
BERIN À JRID CoYWIEN. 
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