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To all whom it may concern:

Be 1t known that I, ArrHUR F. PooLE, a citizen of
the United States, resulmg at Santa Ba,rbara in the
county ot Santa Barbara and State of Cahtnrma, have
invented a certain new and useful Improvement in
Self-Winding Clocks, of which the following is a full,
¢lear, concise, and exact description, reference bunt‘r
had to the accompanying dr&wmgs, forming a part of
this specification.

My invention relates to motor-contrullmg apparatus
and especially to a controller for an electric motor used
to effect the automatic winding of a clock.

Owing to the delicacy of the mechanism used in self-
winding clocks, it i3 essential that any motor-control
he operated with great precision irrespective of slight
variations in the current supplied, and W1thout appre-

~ ciable effort or vibration.
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My invention comprises a switching mechanism hav-
ing an element the sole function of which is to operate
the switch proper, and which beyond this acts merely
as a passive intermediary, being acted upon only by
the single element actuating the same. The means
employed lor closing the switch is brought by the elec-
tric motor into position to escape the switch-actuating
element upon closing the circuit.

My invention will be readily understood by refer(,nce
to the accompanying drawings, in which
. Figure 1 is a front elevation partly broken away to
show the connection between the clock-train and the
shailt carrying the armature; Fig. 2 is a plan view
ilustrating the position of the respective parts at the
moment of closing the circuit; Fig. 3 is a similar view
illustrating the position of the respective parts when
the armature 1s in its attracted position; Fig. 4 is
transverse elevation on the line 4—4 of Fig. 1; Fig. 5 is
a detail rear elevation of a portion of the clock-train;

- and Fig. 6is a plan view of the clement of the switch-
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ing mechanism, isolated.

In the dmwmgs, k represents the field coils of an
electric motor, forming a partial magne_tlc_ circuit
which is completed by an armature [ rigidly mounted
upon a shaft m. A finger n rigidly connected to said
shaft engagées with a fork o whereby, when the armature

~assumes its attracted position with respect to the field £,
the chek spring o’ is caused to ride over the wheel o? and |
“engage a new tooth thereof.

The attraction of the arma-
ture by the ficld increases the temsion of a spring p with
the consequent storage of the potential energy required
to actuate the clock-train. The shaft m has an arm q
fixed thereto which carrtes a strip metal spring r that
has a V-shaped kink at its free end which serves to en-
gage a switch actuating element »,

The switching mechanisin consists of the termmals [

and f7, the latter a strip metal spring, a battery ¢, the
helices k, a spring  and an element « preferably sepa- |
rate and distinct from the terminals. The switching

1

element u Coniprises a block which is. loosely mounted -

upon the shaft m, effects a closure of the circuit by

movement in an anti-clockwise direction and opens the

This lat-
stop w s0 placed that the

circuit as it moves in a clockwise direction.
ter movement is limited by a

.| peak of the cam-shaped portion w’ of the switching cle-

ment which engages the spring r is limited to the sides
r” and 7° of the detent end of the spring r. To prevent
short-circuiting, the end of the switching element
which engages the termiinal spring f/ is insulated.
stop z maintains the armature within the field of the
couls k.

- The operation is as follows: Assuming the position of
Fig. 3 to be the initial position, then, the circuit being
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! open, the armature, in response to the tension of the :

spring p, moves outwardly, rotating the shait m in a
clockwise direction, which actuates the clock-train
through the agency of the finger n, the fork o and the
click spring o’. With the outward rotation of the ar-

~mature the spring r is gradually retracted, since they
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are mounted on a common shaft m, and the cam wu’
rides over the face r of the detent in the end of the
spring r.  So long as this face bears upon the switching
clement u, the opposite insulated cnd of the same is
.prevented from causing contact between the terminals
As soon, however, as the cam w/ rides over the
apex of the detent and the opposite face r? is brought to

R0

bear upon the saine, the pressure of the spring r with re-

spect to the switching element u is reversed, and the
latter being free to rotate in an anti-clockwise dn ection
19 Instantly thrown into contact with the terminal f7,
which is in turn pressed into contact with the opposing

terminal f, thus closing the circuit as indicated in Fig.

2. The closing of the circuit excites the field coil k and
the armature being attmcted rea.ssumes the position in-
dicated in Fig. 3.

In the electric motor herein deseribed it is impossible
to have such imperfect operation as to cause a buzzing

between the terminals of the motor eircuit because the

terminal /7 is thrown to one or the other of its alterna-

tive positions by means mounted wholly independent
~of the armature, when the latter has reached one or the

other of its-alternative positions. Obviously the intcr-
val between said movements may be long or short and
in practice I have found a four minute period to be very
satisfactory. |

Having thus de&crlbed the nature and object of my

invention what T claim is:

1. In combination, an electromagnet, an oscillating
armature therefor, a circuit closing device independent of

the armature, and an elastic member carried by sald

armature and adapted to engage said circult closing device
and to move it into alternatlve positlons, snbatantially ns
deh(,ribei'l | -

2. In ecombination, an alﬂctrumagnet, an osclllatlng
armature therefor, a circuit closing device mounted inde-
pendently of the armature, a freely movable intermedinte
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“armature

rotated when circuit through the HlOtOl is -:.lesed

2

element loosely mounted on the armature shaft for operat- |

ing the circuit closing device, and means carried by the
for actuating said movable element eubstan-
tially as described. '

3. In eombination,
armature therefor,
pendently of the. armature, a freely eeeillating inter-
mediate element loosely mounted on the armature shaft
for uperating the circuit eleelng device, and means carried
by the armature for actnating said muvahle element, sub-
stantinlly as described.

an eleetl emagnet

4. The combination with an electric motor, of _switehing'
of sald

mechanism - governing its circuit, an element
switching mechanism being rotatably mounted, means
for effecting rotation of said element, and means fel effect-
ing 4 bodily movement of the aforesaid megns in a direc-
tion eppeeite to that which the aforesaid means thereupon
causes the said element to move, bul}etantiall}, as described.

. The combination with an electric motor including

an eeeillatlng dlmﬂtllle, of switching mechanism govern-

ing the circuit of the electric mete’s said switching

- mechanism 1nc]ud1nw an actuating element u, a spring
provided with a kinked or cam portion and carvied by an
actuated element of the electrice motor to. effeet an opera-

tion of the said block u to close the circuit of the motoy,
and a spring in opposition to which the armature  is

stantially as described. - - .

6. The- combination 1w'ith an electric motor including an
oscillating armature, of ‘switching mechanism governing
the circuit of the electric motor, said switching mechanism
including the actuating element «.provided with a cam «’
having meeting sloping surfﬁees, and a spring » premded
with a kinked or cam portion and earried b} an actuated

element ot the motor, one side of the kink or cam of the

spring serving to engage-one slope of the cam and the
other side of said kink serving to engage the other slope
of the cam as Sﬂ.ld spring ie meved by the ‘motor, sub-
stantially as deeerihed - o

7. The combination with an electric. motor 111eluding an

oscillating armature, of switching mechanism governing

the cireuit of the electric motor, said switching mechan-

~dsm including the actuating element % provided with a
- ecam w’

45

having meeting sloping surfaces, a spring r pro-
vided with a kinked or cam portion*and carried by an
actuated element of the motor, one side of the kink. or

cain of the spring serving to engage one slope of the cam

"{md the 0the1 side of said Kihk serving to engage the other

slope of the cam as said epriﬂg is moved by the motor, and

a spring in opposition to which the armature of the motor
- rotates when circuit thiough the metur is closed, suh*

o etantiﬂlly as described,
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. The combination with an electric motor: m(,luding an
uqeillating armature, of switching mechanism governing
the circunit of the electric motor, said switching mechanism

Including an actuating. element », a spring provided with
8 kinked or cam portion:and carried by an actiated ele-
‘ment of the electric: motor to effect an nperatien of the
" suid block # to close thé circuit of the motor, a
opposition to which the armature is rotated when circuit -
~ through the motor is closed, and clock mechanism includ-
- Ing a train operated by said SpY ing,

spr ing in

substantially as de-
seribed.

9. '1‘he combination with an eleet:ie mntm meluding an
oscillating armatuare, of ewitt.hlng mechanism woverning
the cirenit of the electrie motor, said swifching mechan-

;ism meluding the actuating element ¥ provided w1th a

cam o’ having meeting qlupmg surfaces, a a. spring r pro-
vided with a kinked el cam portion and carried b}; an
actuated element of the motor, one side of sald kink sery-

“ing to engage one slope of the cam and the. other side of
sald kink serving to engage the other slope of the cam as

said spring is moved by the metor, and clock mechanism

an oeeillatin'r“
a cireuit closing device mounted inde--

sub-

for
~effectdng a bodily movement of the aforesaid means in a
direction opposite to that which the aforesaid means
theleupen causes the said element to meve eubstuntinllr

| engage one of said terminals and permanently

~the circuit of the electric motor,
carried by an element driven by the motor and adapted to
. engage and thereafter escape an operating element uf the
‘switching mechanism, substanti: W1y as described. T

e ule

363,531.

including a train operated Dy satd spring, substantially as
(leseribed. -
10, The combination with an electric motor -including

an oscillating armature, of switching mechanism governing

the circuit of the electric motor, said switching mech-

anism including the actuating element # provided with a

cam ¢’ baving meeting sloping surfaces, a spring r pro-

vided with a kinked or cam portion and carried by an

actuated element ef the motor, one side of the kink serv-
ing to engage one slope of the cam and the other side

of the kink serving to engage the other slope of the cam

as sitid spring is moved Ly the motor, a spring in opposi-
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tion to which the armature of the motor rotates when

¢ireuit- through the motor is closed, and clock mechanism
including a train operated by said spring,
a8 described. - |

11. The eombmatien with an eleetue motor meludinw
an esellldtmg armature, of a spring in opposition to which
said armature is rotated when the motor cirecuit is closed,

- switehing mechanism governing its circuit, an element of

sald switching mechanism being rotatably mounted, means

for effecting rotation of said element,. means for effecting

i bodily movement of the aforesaid means in a direction
upl}{mte to that which the aforesaid means thereupon
causes tlle said element to move, and a clock whose train

is driven ln said spring, substantially as described.

12. The combination with an eleetme motor inciuding

‘an oscillating armature, of a spring in opposition ‘to

which said armature is rotated when the motor circuit is
closed, SWitCl’ling' mechanism governing its ecircuit, means
for effecting movement of said element, means for effecting
# bodily movement of the aforesaid means in a direction

- opposite to that which the aforesaid means thereupon
~causes the said element to move, and a clock whose train

is driven by said spring, substantially as described.

13. The combination with an electric motor including
an oscillating'armatnre, of a spring in opposition to which
said armature is rotated when the motor cireuit is closed,

| switching mechanism governing its circutt, an element of

said switching mechanism being rotatably. mounted, means
effecting rotation of said element, and means for

as desceribed.

14, The mmbmatinn with an electric motor including
an oscillating armature, of switching mechanisin govern-
inzg the eircnit of the-electric motor, and an actuating

_element operating independently of the motor and carried

by an element driven by the motor and adapted to engage

and thereafter escape an operating element of the qwneh-

ing mechanism, substantially as described.

19. The combination with an electric nmtm mnludin*r
an oscillating armature, of switching mechanisti zoverning
and an actuating element

16. In combination, an PIPCTIOI‘DH“‘I]PT an {)h(:l]lﬂflll*‘
~armature therefor, circuit terminals
-.nmee of elec¢tr 1eifv. a circuit-closing element .umptet‘l to
1nqula_te51
frown the eircuit, and means actuated by the armature for
momentarily closing the cireuit  through

{‘IDSIH“' element.

In WItueee whereof, I hereunto qubeerihe my name this
nineteenth day of January A D, 1904

ART‘HUR Ir. '"OOLE. .
Witnesses: |

(x. L.. ("raGq,

C. H. CRAWFORD.
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connected with a

daid eircuit-
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