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Application filed July 8,

To all whom it may concern.:

Be it known that T, Heyry A. HurLsurT,
a citizen of the United States of America,
and a resident of Cincinnati, in the county
of Hamilton and State of Ohio, have invent-
ed a new and useful Improvement in a
Winding Device for Spring Motors, of
which the following is a specification.

This invention relates to devices of the
type wherein an electric motor is employed
to wind or tension a spring motor, the spring
motor being emploved for various purposes,
such as the operation of phonographs, ete.
Tn this class of winding devices the open-
ing and closing of the switch for the supply
of power for the winding device is effected
by the tension of the spring of the spring
motor. It has been found that in devices
produced -up to this time the opening and
closing of the switch is too recurrent, be-
cause a tension slightly below or slightly
above the normal, causes either a closing or
an opening of the switch, causing what may
be termed a chattering of the device, result-
ing from the constant movement of the parts
because of the opening and closing of the
electric circuit embracing the motor. Tt
is the object of my invention to provide
means for overcoming this chattering effect.

Another object is to provide a device
for the purpose stated that will be simple
in construction and operation.

These and other objects are attained by
the means described herein and disclosed in
the accompanying drawings, in which—

Fig. 1 is a transverse sectional view of a
device embodying my invention, the full
lines showing the parts in their normal or
driving relation, and the dotted lines show-
ing the parts in their abnormal relation.

Fig. 2 is a sectional view on line 2—2
of Fig. 1.

Fig. 8 is an enlarged sectional view on
line 3—3 of Fig. 1.

Fig. 4 is an enlarged perspective view of
a sleeve having a series of saw teeth formed
upon one of its ends, all of which form de-
tails of my invention.

Fig. 5 is an enlarged sectional view on line
5—5 of Fig. 1. '

My invention comprises an electric motor
C having a drive shaft ¢ adapted to trans-
mit motion to a spring shaft or crank shaft
a® of a spring motor B by means of a control
mechanism A operatively disposed between
the said two shafts. The control mechanismo
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is adapted to both transmit motion between
the shafts and to control the operation of
the electric motor,

The motor C has extending from it a
driven shaft ¢ upon the outer or free end ¢
of which is formed a worm ¢ which, to-
gether with the worm wheel #® engaged
thereby, comprises an irreversible drive
mechanism.

The housing @ of the mechanism A is in
part integral with the housing ¢® of the
motor and has a longitudinal bore there-
through in which bore is revolubly mount-
ed a sleeve ¢’ having keyed upon it a worm
wheel ¢? engaging the worm ¢2. A collar
@® may be mounted upon the one end of the
sleeve, which end of the sleeve may extend
from the casing a. A suitable ball bearing
a*, mounted within the housing, serves as a
thrust bearing. The collar and bearing a*
preclude longitudinal movement of the
sleeve in the housing. The teeth on the
worm wheel and on the worm bear such
relation that the worm can turn the
worm wheel but cannot be turned by the
worm wheel. The end of the sleeve con-
tained within the housing has formed upon
it a series of gear teeth, or saw teeth @@
A driven shaft ¢ extends revolubly through
the sleeve and has formed upon its inner end
a square head &”. The driven shaft has a
central bore o® into which extends the crank
shaft o? adapted to wind or tension the
spring B of the spring motor. The crank
shaft a® is splined to the driven shaft a®. A
clutch head @ is slidably mounted upon the
square head a7 formed on the shaft . The
clutch head has formed upon it a series of
saw teeth a'* complementary to, and which
engage, the saw teeth formed on the sleeve
o’. Upon the periphery of the clutch head
are formed two circummferential grooves, ¢
and %, having their centers spaced from
one another at a distance slightly less than
the depth of the saw teeth. The housing
has a bore @', the axis of which extends ra-
dially to the axis of the longitudinal bore
in the housing, the transverse bore termi-
nating directly above the clutch head o,
and within this bore is reciprocally mounted
a block 4*® supporting the balls ¢*¢ and a'".
The ball o7 is adapted to revolubly engage
in the grooves ¢ and a*®. The upper end
of the bore ¢ is threaded and has ad-
justably mounted in it the adjtustiment screw
or eap oS, A spring o*® sbuts the adjust-
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ment cap a** and the block a'°, and serves
to yieldingly retain the detent ball o' in
engagement upon the clutch head a*. A
second block or thrust member ¢?°, somewhat
like the block a5, has mounted within it the
balls ¢?* and ¢®* having their centers in
alignment with the eaxis of the shalt o°
The ball 22 engages the clutch head a®.
A shoulder o? is formed on the block @*°
and a spring ¢?* coiled about the block @
abuts the shoulder @** and the plate a*
mounted upon the casing @ and forming a
closure for one end of the casing. The
spring a** yieldingly retains the ball ¢** in
engagement with the clutch head ¢*. The
plate 25 has a slot ¢° therein, in axial align-
ment with the shaft ® and through this slof
extends a plunger ¢ adjustably mounted
upon. the block «®. The plunger ¢* has
formed upon it the oppositely inclined faces
a8 and ¢®°, whereby the plunger is given In
part the form similar to two truncated cones
having their bases in engagement. The por:
tion of the plunger containing the inclined
faces. is normally contained between the
plate @25 and a similar plate ¢® spaced from
the. plate ¢ by means of suitable spacing
bars ¢**. The plate a2 has a slot @* in
alignment with the line of movement of the
plunger. Electrical contacts ¢®® and ¢® are
mounted upon the plate ¢ and disposed on
opposite sides of the slot ¢*? in said plate.
A yielding contact ring ¢*® is mounted upon
the plunger intermediate the plates ¢ and
a®, and is-adapted to be snapped into and
out of engagement with the contact pieces
o®* and a** to close and open the cireuit
for operating and stopping the motor C,
as the plunger is reciprocated. The con-
tact ring ¢* is made of some electricity con-
ducting material and the plunger is made of
a non-conductor of electricity. The outer
shell @?¢ of the contact ring contains a coiled
spring ¢*’. The upper end of the shaft ¢
may revolubly engage the ball bearings ¢*.

The operation of my device is as fellows:

We will assume that the parts ave in the
relation shown in full lines in Fig. 1, and
that the spring B is to be wound. The
spring @?* operating upon the block o,
yieldingly retains the clutch head ¢ and
sleeve’ @ in the relation shown in Fig. 1.

The yielding contact ring closes the cir-

cuit-embracing the motor C and rotatory
motion from the drive shaft ¢ of the motor
is transmitted to the crank shaft «” by way
of the worm ¢?, the worm wheel a? sleeve
: As the
spring B becomes tensioned from - being
wound, the cam-like saw teeth on the sleeve
and the cam-like saw teeth on the clutch
head are cammed partially apart, where-
fore the clutch head is moved upon. and to-
wards the block @29, thereby causing the de-

tent ball a7 to be unseated from the groove.
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a*® and to snap into its seat in the groove
@2, The movement of the clutch head serves
to move the block ¢ against the spring ¢*,
wherefore the yielding contact ring a* is
caused to assume 4 position on the conical
face a®® of the plunger, thereby breaking the
cirenit embracing the motor. Therefore the
electric motor stops. The parts then are in
the positions shown in dotted lines in Fig.
1. Tt should be observed that although the
clutch head ¢* has moved away from the
worm wheel o2 nevertheless parts of the saw
teeth on the clutch head are still in engage-
ment with parts of the saw teeth formed on
the sleeve o/. This contact of the saw
teeth prevents the spring o** from return--
ing the parts to the positions shown m
Fig. 1. As the tension of the spring B
becomes less, as a result of the operation of
the train of gears operated by the spring
motor, the spring «?* gradually moves the
cluteh head towards the worm wheel 2, and
when the clutch head again assumes the
position .as shown in full lines in Fig. 1,

_the contact spring o will again be moved

onto the face a?® of the plunger, therely
completing the circuit embracing the motot.
Tt should be observed that as the spring
B is tensioned, and as the tensioning there-
of tends to move the cluteh head ¢*° away
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from the worm wheel a2, the tension placed -

upon B must be sufficient to overcome the
combined action of the springs a** and ¢*'.

During this period, the spring a'® coop- -

erates with spring ¢* in resisting the move-
ment of the cluteh head. After the ball ¢'"
has seated in the groove a2, however, the
spring @' becomes a force which cooperates
with the spring B in resisting the force of
spring a?* tending to move the elutch head
toward the worm wheel @2 Therefore, the
spring B can be untensioned to a consider-
able oxtent before the combined forces. of
springs B. @ and the frictional engage-
ment of the saw teeth is overcome by the
spring «**. This is sufficient -to permit the
spring motor to operate for a considerable
period of time before the electric motor Cis

100

again energized, and therefore the chatter- -

ing effect is avoided. The. action of spring
@* upon the block ¢* is slightly stronger
than is the action of the detent spring @**.

What I claim is: »

1. In a winding device of the character
described for use with a spring motor, the
combination of a switch, a longitudinally
movable member under the domination of
the spring motor adapted to actuate the
switeh, a main spring tending to hold the
snid member in its normal position with the
switch closed, and an auxiliary device
adapted yieldingly to at all times . resist
movement of said member from either. its
normal or its abnormal position.

2. In a device of the class described, the
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combination of a spring motor, a winding
means adapted to tension the spring motor
comprising a revoluble shaft having sub-
stantially no lateral movement, an irrevers-
ible drive connection between the shaft and
the spring motor. means revolvable at all
times with the shaft and controlled by the
tension of the spring motor adapted to con-
trol the operation of the winding means, and
an auxiliary device adapted yieldingly to at
all times resist the movement of the last
mentioned means.

3. In a device of the class described, the
combination of a spring motoer, an electric
motoer, a drive shaft on the electric motor, a
worm formed on the drive shaft, a revolubly
mounted sleeve, a worm wheel mounted on
the sleeve engaging the worm, a clutch in
driving engagement with the sleeve adapted
to transmit power from the sleeve to the
spring of the spring motor, and to be re-
ciprocated 1n relation to the sleeve in pro-
portion to the tension of the spring of the
spring motor, and means controlled by the
reciprocation of the clutch controlling the
operation of the electric motor.

4. In a device of the class described, the
combination of a spring motor, an electric
motor, a drive shaft on the electric motor, a
worm formed on the drive shaft, a revolubly
mounted sleeve, a worm wheel mounted on
the sleeve engaging the worm, a clutch in
driving engagement with the sleeve adapted
to transmit power from the sleeve to the
spring of the spring motor and to be recip-
rocated in relation to the sleeve in propor-
tion to the tension of the spring of the
spring motor, means controlled by the recip-
rocation of the clutch controlling the opera-
tion of the electric motor, and means yield-
ingly resisting the reciprocation of the
cluteh.

5. In a device of the elass described, the
combination of a spring motor, an electric
motor, » drive shaft extending from the elec-
tric motor, a driven shaft extending from
the spring motor, a sleeve mounted revo-
lubly upon the driven shaft, a worm wheel
mounted upon the sleeve, a worm formed in
the drive shaft engaging the worm wheel, a
clutch slidably mounted upon the driven
shaft adapted to transmit motion from the
sleeve to the driven shaft, an electric switch
electrically connected with the electric mo-
tor, and means vieldingly resisting move-
ment of the clutch from the sleeve and con-
trolling the switeh.

6. In a device of the class described, the
combination of a spring motor, an electric
motor, a drive shaft extending from the elec-
tric motor, a driven shaft extending from
the spring motor, a sleeve mounted revo-
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Iubly upon the driven shaft, a worm wheel
mounted upon the sleeve, a worm formed in
the drive shaft engaging the worm wheel, a
clutch slidably mounted upon the driven
shaft adapted to transmit motion from the
sleeve to the driven shaft, an electric switch
electrically connected with the electric mo-
tor, means yieldingly resisting movement of
the clutch from the sleeve and controlling
the switch, and means yieldingly resisting
movement of the clutch toward and from the
sleeve.

7. In a device of the class described, the
combination of an electric motor, a drive
shaft extending from the electric motor, a
spring motor, a driven shaft extending from
the spring motor, a sleeve mounted revo-
lubly upon the driven shaft, means adapted
to transmit motion from the drive shaft to
the sleeve, a clutch head mounted upon the
driven shaft and slidable longitudinally
thereupon, cooperating means upon the
sleeve and upon the clutch head whereby
motion may be transmitted from the sleeve
to the clutch head at all times, means yield-
ingly resisting movement of the clutch head
in a direction away from the sleeve, a switch
electrically connected with the motor and
adapted to be actuated by the yielding
means, and means yieldingly resisting move-
ment of the clutch head toward and away
from the sleeve.

8. In a device of the class described, the
combination of an electric motor, a drive
shaft extending from the electric motor, a
spring motor, a driven shaft extending from
the spring motor, a sleeve mounted upon the
driven shaft, an irreversible drive mecha-
nism adapted to transmit motion from the
electric motor to the sleeve, a clutch head
splined upon the driven shaft and having
circumferential grooves formed in its outer
surface, complementary cooperative tooth
members formed on the sleeve and upon the
clutch head, a block mounted reciprocally
adjacent the clutch head adapted to seat in
the grooves therein, means yieldingly re-
taining the block in engagement with the
clutch head, a second block having an axial
bearing upon the clutch head, means retain-
ing the second block in said engagement
upon the clutch head and yieldingly resist-
ing longitudinal movement of the second
mentioned block and of the clutch head, and
a switch controlled by the second mentioned
block and controlling the operation of the
electric motor.

In testimory whereof, I have hereunto
subscribed my name this 29th day of June,
1921.

HENRY A. HURLBUT.
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