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‘Top all whom it may concern:

Be it known that I, CrarLEs FErY, 2 citi-

en 'of the Republic of France, and residing

at Paris, France, have invented certain new.

s and useful Improvements in Electric Clocks,

10 tro-magnetic energy.’
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* constant fmpulse imparted to the pendulum |
by a battery so long as its voltage does not.
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; y,ops, RN . )
" Figure 1 shows a pendulum provided with-
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placed by a projection; Figs.
" the
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.case of the pendulum,

O has below its beb M -a small

of which the following is a specification.
. The present invention relates to clocks and

the like and particularly to clocks deriving
their motive power.from electrical or elec-

It has been shown
balance wheel of a watch, as. well as in’ the
the impulse should be
given to the regulating system at the dead

oint (the vertical position of the pendu-
um) if it is desired to avoid disturbing the
system. This condition is. very difficult to

realize for. a pendulum controlling the

- hands, particularly if it is desired to elimi-.

nate variations of tension of the driving
spring or of the voltage of
actuates the clock. -

The present invention therefore aims to
rovide a device for realizing the two fol-
owing conditions:—1. Imparting energy to
the oscillating pendulum 1n the immediate
neighborhood of its. vertical position; 2. A

fall below a 'cert_s_xin'_limit'at which the clock

a roller for controlling the e ectric circuit

by eontacting with a roller at the end of a

lever arm; Fig. 2 shows the lever roller re-
3 and 4 show
modifications of Fig. 1; Figs. 5 and 6 show
%e‘ndu'lum_ replaced bfy a balance wheel,
and Fig. 7 is a modified
the oscillatory member. = .
Examples of the invention are shown in
the accompanying drawings in which the
several figures represento:gagrammatically
different ‘constructions- according to the in-
vention. T S
In Fig. 1 the pendulum A suspended st
roller a

" . which, when the pendulum is passing its.

" vertical position bears against a roller. &
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. ¢.. This lever is adap

fixed at one end of the lever B centered at
e T _ ypted to_ close the cir-
cuit of a battery P by bearing lightly on
a contact d cairied by a lever.C centered at
¢. In the position shown the lever C,which
carries a small weight m at one end, is held
in position by the end f of the armature D.

that in the case of the ‘

the battery which |

drm of suspending |

from the ‘battery
the latter attracts its armaure D which is
“pivoted at g and the weight m on. the lever
‘C is free to descend on the corresponding
end of the lever B. = - R
‘When the pendulum has slightly. passed
its vertical position, the roller-b b,ea»rsyqp-
wardly on the roller ¢ giving rise to a tan-.
gential component which tends to push the

‘oscillation and in the -direction in which it

pulse. This effect ceases' when the lever C
abuts against the end f of the armature D,
breaking .contact between lever B and con-
tact &, lever B having a slight further move-
ment. For this purpose the lever B carries
at the end on which the weight s bears, a
small weight A slightly heavier than the roller
b so that it continues-its, movement until it
is brought to rest on the sto;i.'i. At this
moment the pendulum is completely
the roller b and continues its movement after
having received an amount of ener, 7’ rep-
resented by the fall of the weight m t rough
a limited height, the weight m  being re-
stored to its normal position by the spring
of the armature D. The same events occur
as the pendulum returns through its verti-
cal ‘position, so that the pendulum receives
an impulse at each half oscillation without
suffering any ineffective blow. S
The half oscillations of the pendulum may

the wheel & which is driven by a pawl car-
ried by a rod § connected with the arma-

tare D. _ o

- Instead of the eleciromagnet E there may
be used a polarized electromagnet, a .coil
suffering displacement in a magnetic field,
an iron core or a magnet
solenoid or any other. eguiwlent" device.

- Fig. 2 shows a modification in which the
small ‘roller @ presses in the vertical posi-
“tion of the pendulum a finger b’ carried by
the lever B pivoted at ¢ and thus brin

‘Jever D on to the stop 4; the lever D carries
coils , .0 surrounding the ends of a magnet
F. Owing to the contact between the roller
 and the finger.b’ of the lever B the coils

0, 0 in the field of the magnet F are attracted
by - the ;magnet and’ bring the lever D
against the stop py
tended and imparts

] of dn electromagnet E. When eurrent flows.
P through the magnet E

pendulum toward the. outer limit- of its.

free of

‘be integrated in_the ordinary manner by

‘throu%x_‘the intermedisry. of a spring n the.
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1s moving, thus giving it a tangential im-. -
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attracted by a
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the spring n is thus ex- -
energy to the pendulum
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just as the Weight m does in the device

shown in Fig. 1.” As soon as the pendulum
has passed the vertical position the contact

ceases being broken at b’ by the roller a-

moving off of finger ” and the whole mov-
able system comes to rest again on the stop
¢ At the end of the lever D is an anchor
escapement which governs a clockwork
driving the hands. :

In the modification shown in Fig. 8.a
sprifig B carries the finger 3’ and normally
rests against the stop ». When the pendu-
lum passes its vertical position the spring
is displaced by the roller ¢ which comes into
contéict with the finger 3’. The end ’q of

‘the spring B is thus brought against the end

f of the armature D of the electromagnet
E. The attraction of the armature bends
the spring B so that the pendulum which
as performed work in displacing the spring

» Tecelves more energy than that which is
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 ling electric receivers. The pivot of the bal- .

73

expended for the purpose, after it has passed
its vertical position. After roller ¢ has
passed off of spring B, the spring returns to
its position against stop p, thus breakin
contact between the end ¢ of spring B an.
contact f. The armature D can control a
clockworl, for instarice by a pawl driving a
ratchet wheel % held from revolution in the
opposite direction by a detent.

In the modification shown in Fig. 4 ‘the
spring B has the same degree of tension be-
fore and after the pendulum has passed its
vertical position but acts for a longer time

after this position has been. passed. Nor-

mallfy its end ¢ bears against the armature
D of the driving magnet E. The roller
as the pendulum passes the vertical position

- displaces the spring by coming into contact

with the finger 5’, and establishes an electric
circuit through the magnet E and the arma-
ture D is attracted. When the pendulum
has passed its vertical position, spring B
will have a loriger stroke before it is brought
to rest by reason of the armature D being
attracted and will therefore act for a longer
time to impel the pendulum. It is this dif-

ference of stroke which is the origin of .the

hecessary restitution of -energy. The cir-
cuit is broken by roller a of pendilum ‘A
passing off of finger 3’ of spring B. There:

upon armature D falls and partially de-
presses spring B, thereby tensioning it for

imparting another impulse to the pendulum
as 1t swings back across its center of oscil-
lation. o

In Fig. 5 the invention is applied to the
control of a balance wheel having a spiral
spring, for ipstance in an electric chiro-
nometer whiv:: may be used as a self-con-
trolled clock or as a transmitter for control-

ance wheel A earries a small roller # balanced
by a weight s; as the roller passes the dead

point it bears against the spring B and thus.

roller ¢ moves the lever B as it
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closes the circuit of an electromagnet E

through - the extremeties of arm B and.

armature D. The spring B being put in
tension by the roller ¢ gives rise to a tangen-
tial force adapted to maintain the oscillation
of the balance wheel A. In this manner the
full oscillation of 360° (180° on each side of
the dead point) which is necessary for the
satisfactory working of the system may be
obtained. The armature D of the electro-
magriet which drives the system controls the
clockwork through a device not shown. The
balance wheel A carries two weights u, u
which can be fixed in position by means
of screws to vary the effective Iengths ¢,.%
and #, u’.

In the modification shown in Fig. 6 the
passes its
end &, which is V-shaped for the purpose.

Instead of the roller carried by the rec-
tilinear pendulum or the balance wheel,
thgre may be used if desirable a jewel, such
as an agate, ruby or sapphire, or a piece of
polished steel or the like cut to a convex
profile but this arrangement entails more
friction.

The jewel cannot be used as a conductor
of the current as is the case with the roller
in some instances indicated in the foregoing
description. When the roller is to conduct
the current it is made of a metal which is
incapable of oxidation and the current may
be conducted to it (Fig. 7) by a very weak
spiral spring z soldered, at one end to the
pivot z and at the other end to the pendulum
rod y so as to avoid passage of the current
through the lubricant of the pivot. The
current. can also be conducted through a
light blade spring applied to the pivot of
the roller and thus forming a brush.

In all the examples the pendulum or bal-
ance wheel réceives its impulse when the
roller of- the pendulum or balance wheel
encounters normally the weighted lever or
spring lever which is to impart the impulse
needed by the pendulum or balance wheel.
The amplitude of the impulse is independ-
ent of the voltage of the battery, inasmuch
as the action of the electro-magnet (either
by the attraction or weight of its armature)-
1s to raise the weight, or tension the spring,
to a limited extent, whereby energy is stored
in the weight or spring for giving the re-
quired impulse to the pendulum. The
energy stored in the ‘spring or weight is a
fixed quantity, so that the impulse given the
pendulum, as a .consequence, is-a constant
one.

Having thus described my invention and
the best means I know of carrying the same
into practical effect, I claim :— ,

1. An electric clock, comprising an oscil-
lating element, 4 spring arm with which said
oscillating element is adapted to come in
contact, during its oscillation, in the posi-

70

75

80

85

80

9E

100

105

110 .

116

120

125

130



1,048,017

- - tion of i-est' of said eleméntz- and elect-foj
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-element establishing a circuit

‘therefrom, a spring arm

‘magnetic means tensioning said spring arm

to impart an impulse to said oscillating ele-
ment during contact therewith, said spring-
arm by its displacement by sald oscillating
for current
for ener _zin% said-electro-magnetic means,
and said oscillating element being discon-
nected from the clock mechanism and free
to swing in either direction of oscillation
after receiving its impulse- from said arm.
2." An electric clock, comprising a train of
gears, an oscillating element disconnected
with which said
oscillating element is adapted.to come in
contact during its oscillation, in the position
of rest of said oscillating element, and an-
electro - magnet adapted to -tension saig
spring .arm_to impart an impulse to sai
oscillating element during -contact there-
with, said oscillating. element being free to
swing in either direction of oscillation after

" receiving its impulse from said arm. -
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" oscillation after
‘said arm.
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45.

" 8.-An electric_clock, comprising a train
of gears, an oscillating element disconnected
therefrom having a roller thereon, & spring
arn®having a stud thereon with which the

‘said roller on said oscillating element is
adapted to come in contact during its oscil- |

lation, in the position of rest of said ‘oscil-
lating element, and an electro-magnet adapt-
ed to tension said spring arm to impart°an
impulse to said oscillating’ element during
contact therewith, said oscillating element
being free to swing in either direction - of
receiving its impulse from

4. An electric clock, comprising a train
of gears, a balance wheel, a spring arm with
which said balance wheel is adapted to come
in contact during its oscillation/in the posi-
tion of rest of sajd balance wheel, and -an
electro-magnet adapted to tension said spring
arm to impart an impulse to said -balance
‘wheel during contact tﬁerewith, said ‘balance
wheel being disconnected from said train of
gears and free to swing in either direction

 of oscillation aftér receiving its impulse

. b0
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© ward ‘ _
60 adapted to vary the relation of said arm to |-
 connected from the clock mechanism and

- member for regulati

* impart: impulses

_ber ag it passes.

‘6. An electric c_l_QCk having an oscxlllgtm

from said arm.-© " :
5. An electric clock having an oscillatory
the movement there-
ing within the arc of movement
atory member and adapted to
‘of constsnt force thereto,
.imparted to said mem-

of, an arm ]
of said: oscl

said ‘impulses bein

oscillation and in the: direction of  its out--
movement, and an electro-magnet
said arc said oscillating member being dis-

free to swing in either. direction of oscilla-

. tion after- receiving its. impulse_from said |

i .

‘outward

free to swing in either

| electro-magnet tensioning

magnet bein

to either side of its center of

-member for: r

‘tion theréon, & spring arm adapte

‘member fbr_ regulating the movement there-

of, an‘arm lying in the path of movement of
said oscillating member for impartin

pulses of constant foree -thereto, said im-

‘pulses being imparted to said oscillating

member as it passes to either side of its cen-
ter of oscillation and in the direction of its
movement,’ and an electromagnet

im-

a
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supplying said means with energy for each - .

impulse, the energization of said magnet

‘being controlled by said arm and oscillgting

member said oscillating member being dis-
connected from the clock mechanism and
direction of oscilla-
tion after receiving its impulse from
arm. - L h T

7. An electric clock having an oscillating

said’
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member for regulating the movement there- .

of, a spring arm adapted to impart impulses
to said oscillating member as it passes to

either side of its center of oscillation and-in
'the direction of its outward movement, and

an electro-magnet tensioning said spring

a5

arm’ for each impulse said oscillating mem-

ber being disconnected from the clock mech-

90

anism and free to swing in-either direction -

“of oscillation after receiving its impulse

from said arm. v _

8. An electric clock having an oscillating
member for regulating the movement there-
of, a spring arm a apted to. impart im-
pulses to sai '
to either side of its center of oscillation and
in the direction of its outward movement, an
} said spring arm
for each impulse, and stops for limiting the
movement of said spring arm by said: elec-
tro-magnet said oscillating member bein

oscillating member as it passes

95

100

disconnected from the clock mechanism and
1056

free to swing in either direction of oscil-

lation after receiving its impulse from said

arm. : o
"9. An.eléctric clock having an oscillating -

member for regulating the movement there-
of, an srm lying in the path of movement of
said oscillafing member for imparting im-

pulses-of constant force to said oscillatory .

member, said impulses being imparted to

‘said oscillatory member as it passes to either -

side of its center of oscillation and in the di-
rection of its loutward (xinovement, an electro--
magnet supplying said means with ener,

for each impulse, the energization of saguyi

member, said oscillating member being dis-
connected from the clock ,'__m'echa’.nism and
free to swing in either -direction of oscilla-
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tion after receiving its impulse from said -

arm, a train of gears,
by said electro-magnet
train.of gears.. . . 0 : o :
* 10, An electric clock having an oscillating

lating the movement there-
] rojec-

for actuating said

of, said oscillatory member having &

and means operated
125

“controlled by said oscillating
120

to be 130
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- struck by the projection on said oscillatory
member and to impart impulses to said oscil-
lating member as it passes to either side of
its center of oscillation and in the direction
of its outward movement, an electric contact
adapted to be closed when said projection
engages said spring arm, a battery, an elec-
tro-magnet, and an electric circuit includi

said battery, electro-magnet, spring arm agg
10 contact, said electro-magnet being energized

1,048,917

upon the closing of said circuit and tension-
ing said spring arm for each impulse.

In witness whereof, I have hereunto
signed my name in the presence of two sub-
scribing witnesses,

CHARLES FERY.

‘Witnesses:
Dean B. Masox,
Rexs Barpy.



