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TO WATERBURY CLOCK

COMPANY, OF WATERBURY, CONNECTICUT, A CORPORATION
ELECTRICALLY-WOUND CLOCK
Application fled March 10, 1830, Serial No, 434,564,

My invention relates to an imi)rovemeni

in electrically-wound clocks, the object being -

to prevent what is known in horology as
“over-banking,” with its attendant effect on
timekeeping, by virtually isolating from the
time-train the torque of a motor of sufficient
power to insure its starting when relessed..

A further object of my invention is to provide Th
a simple and reliable mechanism for accom-

plishing the above purpose.
With these ends in view, my invention con-
sists in an electrically-wound clock having

“certain details of construction and arrange-

ments of parts as will be hereinafter describe
and pointed out in the claims. :

In the accompanying drawings: _

Fig. 1 is a view in rear elevation of an
improved electrically-wound clock embody-
Ing my invention; ‘

Fig.2is an edge view thereof ;

Fig. 8is a detached view in elevation of the
main winding-wheel with the planetary-gear
control-train installed thereupon, showing in"
dotted line the control-pin with which the
said train cooperates and also showing the
main-wheel of the time-train, which is con-

centric with the main winding-wheel afore-

said; . _
Fig.4isa view in vertical transverse section
on the line 44 of Fig, 3, with the addition of
the control-wheel ;
Fig. 5is a detached
control-wheel ; _
Fig.6is a corresponding view of the con-
tr%l‘_ho?fk; am% : ' : .
ig. 7 is a fragmentary sectional view on
the lgle T—7of Igllglgl 1. v
In the electrically-wound clock chosen for
the illustration of mg' invention, I employ a
motor comprising g field-coil 10, a laminated
field-magnet 11, and a rotor 12, which latter is
mounted upon a shaft 13 carrying a pinion
14 meshing into a gear 15 mohnteg upon the
arbor 16 of a winding-train loéated between
the rear and front movement-plates 17 and
18 of the clock-movement. The-said arbor
16 carries a pinion 19 meshing into a gear 20
on an arbor 21 carrying a pinion 22 meshing
intoa gear 23 on an arbor 24 carrying a pinion
25 meshing into a wheel 26 on an arbor o7

perspective view of the

‘windin

trol-wheel 37 is driven at

tion with the main

carrying a pinion 28 meshing into the main
g-wheel 29 mounting a spring-barrel
30 provided, as usual, with a hook 31 for the
attachment of the end of the outer coil of a
main-spring 82 located within the barrel and
having its inner end attached by means of a
hook 83 to the hub 34 of the main-arbor 85,
e main-arbor 85 has staked upon its for-
ward end the main wheel 36 of the time-train
composed of the usual gears, pinions, and
escapement, and not necessary to particu-
larly describe. The motor through its rotor
12 effects the winding of the main-spring 32,
the power of which is transmitted through
the main-arbor 35 to the main-wheel 36 of
the time-train and hence ¢ the escapement of
the clock, ’

Now, to prevent the motor from winding
the main-spring 82 to such a degree as to
transmit its torque directly to the escapement
and result in the over-banking
I employ a control-wheel 37 staked
bushing'38 turning loosel
rear end of the main-ar

upon &
upon the reduced
or 35. This con-
a relatively-high
speed, as herein shown, by
which in common parlance 1s the “third
wheel” of the winding-train, by which it ig
periodically driven, though it is contindously
urged to rotate. The said control-wheel
carries, near its periphery, & forwardl
Jecting control-pin 39 which periodically co-
acts with the nose 40 of & control-hook 41
rigidly secured by rivets 42 to the outermost
wheel 43 of a planetary-gear control-train
mounted upon the rear face of the main
winding-wheel 29-and - comprising the said
wheel 43, which is mounted upon a stud 44,
a pinion 45 meshed into by the said wheel 43

.and mounted upon a stud 46, a gear 47 car-
‘ried by

the said pinion 45 and meshing into
& pinion 48 mounted upon a stud 49 and
carrying a gear 50 meshing into & pinion 51
on the rear end of the main-arbor 35,

_The three planetary-gears and their
pinions above
winding-wheel 29, in
addition to their individual rotation upon
their respective studs in the usual manner
of planetary-gearing.

the gear-wheel 23 .

-pro--
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of the same, .
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escribed have bodily rota-
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The several trains and parts above set’

forth are constructed, ordered and timed so

~ that after the main-spring 32 has been wound
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by the motor to a predetermined degree
sufficient to drive the escapement with proper
pressure, say for a period of twenty-four
hours, or for any other period that may be
determined upon, the control-nose 40 .of the
control-hook 41 is moved outward into the
path of the control-pin 39 carried by the
control-wheel 37, which latter during this
winding is being revolved at a relatively-
rapid rate by the motor. The ensuing en-

.gagement of the control-pin 39 with the nose

40 of the controlhook 41 results in the
stalling of the motor and winding-train, due
to the differential rate of speed at which the
said control-pin 39 is being moved, as com-
pared to the speed at which the control-
hook 41 is being bodily moved with the rela-
tively-slow-moving winding-wheel 29.

Now, it is to be noted that the stalling of
the motor, as above described to prevent the
overwinding of the main-spring 32, is effected
by means of a part driven at a relatively-high

rate of speed by the motor and hence with

correspondingly small torque, so that when
the control-pin 39 engages with the control-
hook 41 but a small amount of restraint is
required to check its rotation and hence check
the rotation of the motor. Therefore, the
driving-urge of the control-pin 39 upon the

main winding-wheel 29 is so slight as to be -

negligible in its effect upon the application
of power to the time-frain in sufficient amount
to cause the over-banking of the escape-
ment. : '

Now, as the main-spring 32 slowly un-
winds in driving the escapement, the pinion
51 upon the main-arbor 85 will cause the
reverse rotation of the planetary-gear-train,

with the effect of swinging the nose 40 of

the control-hook 41 inward out of the path of
the control-pin 89, so that the control-wheel
87 is released for rotation, whereby the motor
is released from restraint and permitted to
act through the winding-train to rewind
the main-spring. 32, after which the cycle
above described is repeated.

Tt will be noted that the inward swinging

- movement of -the control-hook 41 is in the

same direction as the control-pin 39 is being
urged to move by the motor, so that the effort
required for this disengagement is at the
minimum, and does not impose an appre-

- ciable load upon the time-train.

60

.63,

Since the motor has a relatively-high

torque, it is necessary to provide bearings’

for the rotor of the same, which will permit
the free rotation of the said rotor but guard
the same against vibration under the pulsa-

"tions of alternating current. For this pur-

pose, the respective opposite ends. of the ro-

‘tor-shaft 13 are reduced in diameter to form
ding "

tapered pivots 52 which run in correspor

11,895,787

bearings, so that a description of one will
serve for both. Each of these bearings con-
sists of an annular “olived” jewel 53 adapted
in its interior periphery to engage and cen-
tralize the tapered pivot 18. The said jewel
53 is mounted in an axial recess 54 in the
inner face of a relatively-large bearing-screw
55 provided upon its exterior periphery with
screw-threads 56 engaging with correspond-
ing threads 57 in-a bore formed in a bridge-
plate 58 secured in any approved manner to
the motor-frame 59. The end of each of the
pivots 52 impinges against a cap-jewel 60 set
into the inner end of an adjusting-screw 61
threaded into the adjusting-screw 55 before
referred to. By moving the adjusting-screw
55 inward until the inner periphery of the
annular jewel 53 lightly engages the tapered
periphery of the pivot 13, the latter will be
accurately centered and held against lateral
vibration under the influence of the alternat-
ing current energizing the motor. To limit
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the end-play of the rotor-shaft 13 and to pre-

vent_the.tapered pivot from wedging itself
into the annular jewel 53, the adjusting-screw
61 is turned inward to bring the cap-jewel
60 into engagement with the rounded outer
end of the pivot 13. By.this construction
I am enabled to employ a motor of relatively-
high' torque and stabilize the rotor thereof
against the annoying vibration and conse-
quent hum, due to the pulsations in the al-
ternating current employed to energize the
motor. : )

1 am, by my improved construction as here-
in described, enabled to employ a motor of
sufficient torque to insure its self-starting
when released, without in any way endanger-
ing over-banking, with its attendant effect
upon the timekeeping quality of the clock.

I claim:

1. An electrically-wound clock having a
motor, 4 main-spring, a winding-train for
imparting the motion of the former to the
latter, a pair of co-acting locking abutments,
one of which is retirable out of the path of
the other, and respectively driven at differen-
tial rates of speed but in the same direction by
the said motor, the said retirable abutment
moving at a much lower rate of speed than
its complementary abutment, and connections
between the said main-spring and the said
retirable abutment for moving the same out
of the path of its co-acting abutment upon
the unwinding of the main-spring for un-
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locking the said winding-train to permit it .

to rewind the said main-spring.

2. An electrically-wound -clock having a”

motor, a main-spring, a winding-train for
imparting the motion of the former to the
latter, a pair of co-acting locking abutments
mounted for bodily movement about a com-
mon center and respectively driven at dif-
ferential rates of speed but in the same direc-

tion by the said motor and one being retirable
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out of the path of the other, the said retirable spring, a control-wheel coaxial therewith, a
abutment moving at a much lower rate of pair of co-acting locking abutments respec-
speed than its complementary abutment, and tively carried by the said wheels, one of
connections between the said main-spring which abutments is retirable with respect to

5 and the said retirable abutment for moving the other, the said abutments being driven 70
the same out of the path of its co-acting abut- in the same direction and the said retirable -
ment upon the unwinding of the said main- abutment moving at a much lower rate of

- Spring for unlocking the said winding-train speed than its complementary abutment, and
to permit it to rewind the said main-spring. , planetary-gear-train Interposed between the

10 3 Ap electrically-wound  clock having "a gaiq main-spring and the saiq retirable abut- 75
inotor, a main-spring, a winding-train’ for ment for moving the same out of the path of
imparting the motion of the former to the jtg co-acting’ abutment upon the unwinding
latter, a pair of co-acting locking abutments of the said main-spring for unlocking the
respectively driven at differentta] rates of gg'q winding-train to permit it to rewind the

18 speed but in the same direction by the said sald main-spring. - :
motor and one being retirable out of the path 7 Ap electrically-wound - clock having a
of the other, the said retirable abutment mov- motor, a main-spring, a winding-train for
ing at a much lower rate of speed than its imparting the motion of the former to the
complementary abutment, and a planetary- latter, a winding-wheel for the said main- :

20 gear-train interposed between the said main- spring, a control-wheel coaxial therewith, a 85
SPr'ng and.the said retirable abutment for locking abutment rigidly secured to the said
moving the same out of the path of its co- control-wheel, a retirable locking abutment
acting ‘abutment upon the unwinding of the movably mounted upon the said winding-
said main-spring fO}‘ uplocking t_he said wind- . wheel, the said abutments being driven in

25 mg.-tram. to permit it to rewind the said the same direction and the-said retirable 90
ma-n-spring. . ' ] - abutment moving at a much lower rate of

4. An elqctrlca_lly-woupd _clock having a ‘speed than its coacting abutment, and con-

motor, » & MAIN-Spring, a winding-train for M- nections between the said main-spring and
parting the motion of the former to the latter, ‘the said retirable abutment for moving the

30 a pair of co-acting locking abutments mount-  ¢yme out of the path of itg co-acting abut- 95

ed for bodily mqve'ment_ about a c()mmpn ment upon the unwinding of the said main-
center and respectively driven at differential )

(1ifer spring for unlocking the said winding-train
rates of speed but in the same direction by to permit it to rewind the said main-spring.
the said motor and one being retirable out - 8. An electrically-wound clock having a
35 of the path of the other, the sajd retirable motor, a main-spring, s, winding-train for 1¢9
Imparting the motion of the former to the
- ) .~ latter, a winding-wheel for the said ‘main-
apl_anetary-gear—tz: In between the said main.- Spring, a control-wheel coaxial therewith, a
SPrinig and the said retirable abutment for locking abutment rigidly secured to the said
40 moving the same out of the path of its co- control-wheel, a retirable locking abutment 105
acting abutment upon the unwinding of the movably mounted upon the saig winding-
said main-spring for unlocking the said wind- ’

; A . . . .~ Wheel, the said abufments being driven in
ing-train to permit it to rewind the sa’d main- the same direction and the said retirable
‘ sprin :

45 5. E

80

lectricall , . abutment moving at a much lower rate of
metor na enf:gl_(s’alﬁyr; wognih‘i}i"i%k _i’r*g;ngf'bi speed than its coacting abutment, and g 110
impartin the m%tiog, of the for%ner to the P lgnetag'y-gea;' “train interp osed between the
lat%)er a é;vinding-wheel‘ for the said main- said n}a_ln-sp nng a;l}? the said rtet1§atk;ﬁe abutii;
Py e vl ol e, e o e he e ol B
% vl caretod 1, 90king butments one of 1€ of the suid oy Bring for wnlocking 11
[ b - o
which abutments is retirable with respect to :hg ::ild gﬁn}:pgrirll'g'm ? Permit it to rewin
the other, the said abutments being driven in 9. An electrically:W011nd clock having a
55 Tont mominection ?L‘ﬂcﬁf"iiﬁiirfﬁiaﬁ?é’;’e’iﬁ impariing T SDLng, 8 Winding train for e
than its complementary abutment and con- T PArting the motion of the sormer to the '
* ‘nections between the said main-sirring and 1atter, a pair of co-acting locking abutments
the said retirable: abutment for moving tne TresPectively driven at d1ffej;ent1a1 rates of
same out of the path of itg co-actng abut- Speed by the said motor and one of which
60 ment upon the unwinding of the said main- 18 retirable out of the path of the other, the 125
spring for unlocking the said winding-train sald. abutments be.mg driven in the same d1—7
to permit it to rewind the said main-spring. rection and the said retirable abutment mov-
6. An electrically-wound clock having a ing at a much lower rate of speed than its
motor, a main-spring, a winding-train for complem’entary_ abutr_nent, .and ‘connections
85 imparting the motion. of the former to the between the said main-spring and the said 130
latter, a winding-wheel for the said main- retirable abutment for moving the same out
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of the path of its co-acting abutment in a
direction corresponding to the urge of the
latter upon the unwinding of the said main-
spring for unlocking the said winding-train
to permit it to rewind the said main-spring.

10. An electrically-wound clock having a
motor, a main-spring, a winding-train for
imparting the motion of the former to the

- latter, a planetary-gear-train driven in one

10
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direction by the said main-spring and in the
other direction by the said motor, & retirable
locking: abutment mounted upon one of the

wheels of the said planetary-gear-train, and
a second locking abutment adapted to co-act

‘with the said retirable abutment and driven

at a faster rate of speed by the said motor,

“the said abutments being driven in the same

direction but at differential rates of speed,
whereby upon the unwinding of the said
main-spring, the planetary-gearing will be
rotated to withdraw the said retirable abut-
ment out of the path of its co-acting abut-.
ment for unlocking the said winding-train
to permit it to rewind the said main-spring. -

In testimony whereof, I have signed this

specification.
: GEORGE P. COWLES.
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