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UNITED STATES

PATENT OFFICE.

WALTER P. PHILLIPS, OF BRIDGEFORT, CONNECTICUT.

ELECTRICALLY-DRIVEN WINDING APPARATUS FOR SPRING-MOTORS. -

1,085,477,

Speciﬁca'.tioh of Letters Patent.

Application filed April 16, 1913, Serial No. 760,305.

To all whom it may concern’

Be it known that T, Warter P. Paiivies,

residing at Bridgeport, in the county of
Fairfield and State of Conuecticut, have in-
vented certain rew and useful Improvements
in Electrically-Driven Winding Apparatus
for Spring-Motors, of which the foliowing is
a full, clear, and exact description.

This invention relates to electrically-
driven winding apparatus for spring mo-
tors, and its chief object is to provide im-

roved mechanism for winding the motor
spring periodically so that the spring will
always be under sufficient tension to carry its
load. ' ]

The invention consists in the novel fea-
tures of construction and combinations of
elements hereinafter~ described.

Yn the asccompanying drawings I have
illiistrated the invention as applied to a
small spring-motor, such as may be used for
(riving a phonoegraph, but it is to be under-
stood that the invention ix in no way linited
to such application, since it can be ased to
advantage with any spring-motor. from the
lightest, to the most powerful, and without
regard to the nature of the device, appara-
tus, or mechanism driven by the spring-mo-
tor. E

Referring now to the drawings, Figare 1
shows the apparatus in side elevation. Tig.
2 ig u bottom plan view. Iigs. 3 and 4 are
detail views, on a larger scale, of two trains
of gears used in the apparatus. "Fig. 5 1s a
side view of the motor spring, with the in-
closing barrel or case in section. Fig. 6 1s
a detatl bottom-plan view, on a large scale,
of the spring-motor governor and the start-
ing and stopping mechanism. Figs. 7 and
8 are detail front and rear views, on a large
scale, of the electrical contact devices. Figs.
9 and 10 are detail plan views of the contact
devices, showing certain parts in {wo differ-
ent positions, These figures also show, in
broke . lines, certain parts which actuate the
contacts to close and open the circuit of the
winding motor. . _

The spring-motor which drives the verti-
cal spindle or shaft 10 is suspended on the
underside of the hinged Hd 11 of the case
12 by means of a plate 13 provided with de-
pending avms or bragkets 1415, 1017,
18—19." The rotary barrvel 20, which con-
tains the spring 21, is monnted loosely on the
shaft 22 journaled in the brackets 16, 17, and

lis connected to the outer end of the spring.
the inner end of the latter being attached to
the shaft. For the purpose of winding the
spring by hand, one end of the shaft 22 is
provided with & large winding gear 220
meshing with a pinion 22" on a short shaft
22° mounted in the bracket 16, This shaft
22¢ has its outer end threaded, as at 229 to
receive o suitable key or cranlk. To prevent
backward votation of the winding shaft 22,
it is provided with the usual raichet 23 en-
gaged by a pawl 24 pivoted on the adjacent
bracleet 16.
barrel 20 affords access. to the inclosed
spring when necessary. '

Rotatably mounted on the shaft 22 iz a
large driving gean 96;-provided, near its pe-
viphery, with a plurality of friction disks
27 which bear on the adjacent side of the
barrel and transmii the rotation thereof to
the gear. The latter meshes with a pinion
28 journaled on the bracket 17 and fixed to a
co-axial gear 24 which meshes with a pinion
30 loose on the shaft 22, The latter pinion
is rigdly fastened to a bevel gear 31, also
loose on the shaft 22, which drives a bevel
pinion 32 on the aforesaid vertical shaft or
spindle 10 journaled in the bracket 17 and
extending through a suitable aperture in the
hinged Tid 11, By the train of gearing de-
seribed the slow rotation of the barrel 20
under the ufluence of the spring 21 is mul-
tiplied to give the spindle 10 a relatively
high speed. The spindle 10 also has a worm
gear 83 meshing with a high-pitched worm
34 on a horizontal governor shaft 35, vota-
tably mounted .between an arm. 86-on the
bracket 17 and’a bracket 37 depending from
the base plate 13, so that the speed of the
spindle is multiplied in the governor shaft
and the laiter therefore driver at a high
speed. A frietion disk 38, rotatable with but
slidable on the governor shaft 85, is connect-
ed to a collar 39, fixed on the shaft, by a pair
of blade springs 40 catryving balls or weights
41, As the shaft rotates. the revolving
weights fly out under the influence of cen-
trifugal force and fex.the springs, thercby
drawing the governor disk 38 against the
friction pad 492 carried by the arm 43. The
latter, pivoted at 44 on the base plate 13,
carries a spring 44 extending inte engnge-
ment with a shiding controlling rod 46 suit-
ably mounted on the lid 1l and plate 13
When the rod 46 is pushed in the spring 45
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is given its maximum tension, which causes
the pad 42 to exert on the disk 38 a friction
too great for the motor-spring 21 to over-
come; but when the rod is pulled out the ten-
sion of spring 45, is relieved and the motor
can start. As the speed of the governor
shaft 35 increases from zero the disk 38
swings the arm 43 counterclockwise (as seen
in Figs. 2 and 6) and flexes the spring 45
more and more, against the end of the rod
46. Eventually the resulting pressure of the
pad 42 on disk 38 prevents further increase
of speed, after which the speed of the spin-
dle 10 remains practically constant. Mani-
festly, the constant speed of the spindle 10
depends upon the position of the inner end
of the adjustable rod 46, _

The electric motor 50, which winds the
motor-spring 21 periodically, is suspended
frém the plate 13 in any convenient man-
ner, and its armature shaft is connected to
the winding shaft 22 through the medium of
a worm 51 meshing with a worm gear 52 fixed
on a shaft 53, which is journaleé> at one end

in the bracket 15 and at the other in the

bracket 14. The shaft 53 carries and rotates
a pinion 54 meshing with a gear 55 which
in turn meshes with the winding gear 224
Thus the very high speed of the electric mo-
tor 50 is reduced to a relatively low speed
at the winding shaft 22. -Obviously, man-
nal winding of the spring in the manner pre-
viously described will rotate the pinion 54;
and to prevent the rotation of the latter
from-being communicated to the electric mo-
tor 50 the pinion 54 is connected to-the shaft
53 by a suitable clutch having one member,
56, formed on the end of the pinion and the
other member, 57, slidably but non-rotatably
mounted on the shaft. A spring 58 encir-
cling the shaft 53 urges the cluich mem-
bers together. )

To eliminate the shock, on the mechanism
connecting the winding motor 50 with the
spring 21,” which would otherwise result
from the suddenness with which the mot~-r
50 starts when its circuit is closed, a yield-
ing connection is provided between the worm
51 and the motor. For this purpose the ar-
mature shaft is made in two parts, one part,
59, carrying the worm 51 and supported at
one end by a pivot-screw 60 mounted in an
arm 61 on the bracket 15 and extending into
the end of the shaft. The other part 62, of
the armature shaft, is tapered to support the
adjacent end of the part 59. On the shaft-
parts are fixed two collars, 63, 64, to which
are connected the ends of a coil spring 65
encircling the part 59.

The electric winding motor 50 is connect-
ed to the external source of current (not
shown) through a pair of contacts 70, 71
The first named contact is in the form of a
blade spring fixed at one end to a bracket
79 mounted on an insulating block 73 de-
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pending from snd fixed to the plate 13 by
‘screws 74. The brackes 72 also carries a
binding post 75 by which it may be con-
nected o the extermal circuit. The other
contact is fixed to a shaft 76, pivotally
mounted in the insulating support 73, and
plays between a pair of stops 77. At the
end of the shaft 76 opposite to the end on
which the contact 71 is fixed is a vertical arm
78 in the form of coil spring having a hori-
zontal finger 79 extending into a circumfer-
ential groove in a collar 80 threaded on a
horizontal endless screw 81,  Assuming the
collar 80 to be non-rotatable on the screw, it
will be seen that if the screw is rotated so
as to move the collar to the right (as viewed
in Figs. 9 and 10) the S}zring arm 78 will
tend to swing the contact 71 toward the con-
tact 70. If the contact 71 is then held
against such movement the spring arm 78
will be tensioned, with result that when the
contact is released it will snap quickly into
engagement with the other, as in Fig. 10.
This closes the motor cirenit, since the con-
tact 71 is connected by the shaft 76 to a
plate 82, mounted on the block 73 and car-
rying a binding post 83 by which it may be
connected to a terminal of the motor 50.
The screw 81, which shifts the collay 80
and so swings the contact 71 back and forth
through the medium of the spring actuating
arm 78, is rotatably mounted on a horizontal
shaft 84 journaled in the brackets 18, 19, and

is fixed at one end tc a gear 85, also loose on.

the shaft, and meshing with the driving gear
96. Hence when the spring motor is run-
ning and the gear 26 is therefore rotating,
the screw 81 is rotated to carry the collar 80
toward the right (as seen in ¥igs. 9 and 10).
At the other end of the shaft 84 is a gear 86,
fized to the shaft snd meshing with the
winding gear 22% The geur 86 has a long

finger 87 extending through an aperture in
the side of the collar 80.© Remembering that-

“the gear 29 does not rotate (except during
the winding operation) it will be evident
that the finger 87 holds the collar against ro-
tation when the gear 85 is rotating the screw

81 but permits the collar to move along the.

screw. On the other hand, when the gear 86
_is rotated (by the motir 50 through the
agency of the worm 51 and the gearing con-
necting the worm to the gear 22*) at o faster
 rate than gear 85 or while the latter gear is
stationary, the finger 87 turns the collar 80
on the screw 81 and so moves the collar to-
werd the left as seen in Figs. 9 and 10. If
the contact 71 is held in engagement with
contact 70 while the collar is moving toward
the left, thereby tensioning the spring arm
78, and is suddenly released if will be
snapped instantly away from the contact 70,
thereby bresking the motor circuit.

For the purpose of holding the swinging

contact 71 and releasing it when the collar
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80 reaches suitable points in ifs path, tzhe
block 73 is provided at its ooh:om (ws
as seen in Ifigs. 9 and 10) with a
wardly disposed pivoted detentb 90, :}*,
formed with shoulders to engage a fmsm*'
92 on the contact 71 and with arms 93, 04
extending into the path of the collar 80. A
spring 95, connected to the .arms 93, 94,
urges “the arms toward each other and fends
to swing the detent shoulders into the path
of the finger 92. When the mrt are in
the positions-shown in Fig. 10, with the ciz-
cuit of motor 50 closed, the ﬁAlf’Ql 99 is ot the
right of the shoulder on detent 91 and hence
the contact 71 is held in engagement with
contact 70. The motor 50 is the refore, run-
ning, the shaft 22 is being rotated to "wind
up the spring 21, and the collar 80 is being

the same time the finger 92, bearing cn
tent, 90, holds the latter in re“f'au,el 708
agmnsb the tension of spring 95. “Ag t‘(e
collar 80 moves toward the left from the po-
sition shown in Fig. 10, it eventually reaches
the arm 93 and bemns to swing the Jetem
91 -out of the path of the finger 92. Just
as the spring 21 is fully wound up, the de-
tent 91 escapes the finger 92, and the spring
arm 78, tensioned by the leftward move-
ment of the collar 80, throws back the con-
tact 71 and breaks the motor. circuit. By
this time the finger 92 has passed the shoul-
der of detent 90 permitting the spring 95
to swing the detent outwardly and bring
the lattﬂrs shoulder into the path of the
finger, as in IPig. 9. The motor circuit hav-
ing been Lmken, the gear 86 ceases o ro-
tate, but the gear 85 continues to rotate
thexeby causing the collar 80 to retrace its
path. This tensions the spring arm 78 171
the opposite direction, since the contaet 7
is now held by the detent 90; but whe: ﬂ1e
collar engages the arm 94 an nd retracts the
detent from the path of the finger 92 the
aforesaid arm snaps the contact 71 forward
into engagement again with the contact 70.
The motor circuit is thus re-closed, with

- the parts again in the positions shown in
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Trig. 10.

From the foreﬂomg 1t will be seen that
when the motor-spring 21 unwinds to a cer-
tain point the circuit “of the winding motor
50 is closed and the.spring is then wound
up to a certain Lensmn, whereupon the cir-
cuit of the motor 50 is broken; these opera-
tions being 1epea.ted at regular intervals as
long as the winding motor is connected with
the source of current and the spring-motor
15 permitted to operate.

The wiring of the apparatus is shown u
Tigs. 1 and 2, in which it is seen that ih
conductor 100, from the source of curvent o

e

-

[¢*]

external cireuit is connected to the i mmumg
post 75, while the other conductor, 101, is
connected to the motor Lcrmm 1 109. The

8

other motor terminal, 103, is connected by 2
wire 104 to the bmcung po;:‘f, 83.
It 18 to be understocd that the invention

is not limited to the apparatus hevein spe-
i v described, but can be embodied in
forms without departuve from its
‘proper spirid and scope m defined by the

appended claims.

1 claim:

1. The combination with o spring motor
and its winding mechanism, of an electric
motor conne eted with the winding mecha-
nism to actuate the same, contacts in civenit
with the electric motor, means for moving
ong of ul contacts toward and from the
cther, o device connected with said means
and movable jn two directions to actuate the
$81 11\,, Ineans actunted by the spring motor
nove said device in one direction and | by
?eml ¢ *)"otoz to move the said device
tnm' rection.

16 cm.luumtx'm with g ppm‘u motor
ﬁ'xech:znxbm of an elcc tric

game, cont l(,tb n cu‘c'uu
stor, & spring connected
the contacts to move the same

relatively to the other cm)mct detents ar-
ranged to hold the movable contact in open
closed position, a shiftable device

=

and in
connected with said spring and movable in
two directions to tension the spung, means
actuated by the spring motor to shift ¢~
sald device in one lne stion and by the

spring motor to shift the device in the’ othcr
direction, and means in the path of said d

vice 'nd Tactunted therehy to disengage th
detents from the movable contact.

3, The combination with a spring motor
and its winding nechanism, of an electric
motor connected with the winding mecha-
nism to actuate the same, a pair of contacts
in circuit with the electric motor, a spring
connected with one of the contacts Lo move
the same inte and out of engagement with
the other, a device connecied with the spring

and movable in two directions to tension the
spring, a screw on which the said device is
threaded, means actuatcd by the spring mo-
tor 16 rotate the screw in the device and
thereby cause the deviceito move in one di-
rection, means actuated by the electric motor
to rotate the device on the screw and there-
by cause the device to move in the opnomtg
direction, and detents arranged to hold the
meovable contact in open and in closed po-
sition and releasable by the said movable de-
vice at appropriate pulnts in the latter
paL . -

. The combmmu:n with a spring-motor
and its winding mechanism, of an “electric
motor conﬂ%fed with the winding mecha-
nism to actuate the same, an endliess screw
connected with ilie spring motor for rota-
tion thereby, o threaded on the screw,
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means connecied with the winding mecha-

nism and with the collar to rotate the collar
on the serew, and means controlled by the
collar to make and break the circuit of the
electric motor. ’

5. The combination with a spring-motor
and its winding mechanism, of an electric
motor coanected with the winding mecha-
nism to actuate the same, an endless
serew, o gear fixed to one end of the screw
to rotate the same, a2 gear driven by the
spring-motor and meshing with the frst-
named gear, a collar threaded on the endless
screw, a gear ab the other end of the screw,

a finger connecting the collar with the last. .
named gear to rotate the collar on the screw

and permit axial movement of the collar; a
gear driven by the electric motor and mesh-
ing with the last-named gear to rotate the
same, and means controlled by the axially
moving collar to make and break the circuit
of the electric motor. '

6. The combination with the spring bar-
rel and the winding shafi of a spring mo-
tor, of a wiuding gear connected with the
winding shaft, o driving gear connected
with the barrel, a gear meshing with the
winding gear, an axially movable collar con-
nected with the last-named gear for rotation
thereby, an endless screw on which the col-
lar is threaded, a gear connected with the
serew to rotate the same, with the aforesaid

“driving gear for rotation thereby, an elec-

tric motor connected with the winding gear

a1 to rotate the same, and means controlled by

the aforesaid axially movable collar to make
and break the circuit of the electric motor.
7. The combination with the winding

‘shaft and the spring-barre] of a spring mo-

tor, of a winding gear connected with the
winding shaft to rotate the same, a driving
gear connected with the spring-barrel for
votation thereby, an endless screw, a gear
fixed to the screw and meshing with the
driving gear, a shaft on which the screw is
rotatably mounted, an axially traveling: col-
lar threaded on the screw, a gear fixed on
the last-named shaft and connected with the
collar to rotate the same and-permit axial
movement therecf, an electric motor con-
nected with the winding gear to rotate the
same, and means controlled by the axially
traveling collar to make and break the cir-
cuit of the electric motor. o

8. The combination with a spring motor,
of an electric winding motor connected with
the former, a pair of contacts in circuit with
the electric motor, a spring connected with
ons of the contacts to shifi the same to and
from the other, o device connected with the
spring and movable in one direction by the
spring motor and in another direction by
the electric motor to tension the spring cor-
respondingly, a detent engageable with the
shiftable contact to hold the same away

‘and an electric windin

1,085,477

from the other against the tension of said
spring, means, actuated by movement of the
aforesaid device in one direction, to disen-
gage said detent from the shiftable contact,
a detent engageable with the shiftable con-
tact to hold the same against the other
against the tension of said spring, and
means, actuated by movement of the afore-
said device in the other direction, to”dis-
engage the last-named detent from the shift-
able contact. .

9. The combination with a spring-motor,
of an electric winding motor connected
therewith, a stationary contact and a mov-
able contact in circuit with the electric wind-
ing motor, a spring connected with the mov-
able contact to actuate the same, a recipro-
catory traveling element connected with the
spring to tension the same in opposite direc-
tions, a pair of detents separately engage-
able with the movable contact to hold the
same in closed and in open position against
the tension of said spring, arms connected
with the detents and arranged in the path
of said traveling element and on opposite
sides of the latter for actuation thereby to

(disengage the detents alternately from - the

movable contact, means for urging the de-
tents into the path of the movable contact,
and mesns actuated alternately by the
spring-motor and the electric motor to re-
ciprocate the traveling device.

10. The combination with a spring mo-
tor, and an electric winding motor associated -
therewith; of make-and-break mechanism
for the electric motor circuit, comprising, a
staticnary contact and a pivoted contact in
cireuit with the motor, a spring tensionable
in two directions to actuate the pivoted con-
{act, a pair of detents pivoted to swing into
and out of the path of the pivoted contact,
a spring urging both detents into the path of
the pivoted contact, and a traveling element
movable in one direction by the spring-mo-
tor and in the other by the electric motor
and nssociated with the detents to swin
the same, one at a time, out of the path o
the pivoted contact.

11, The combination with a spring-motor,
L motor assocfated
therewith; of make-and-break’. mechanism
for the electric motor circuit, comprising, .a
stationary contact and a pivoted contact in
circuit with the motor, a spring tensionable

in two directions to actuate the pivoted con-

tact, a pair of detents pivoted to swing into
and out of the path'of the pivoted contact,
an endless screw parallel to the said path
and connected with the spring-motor for
rotation thereby, a collar threaded on the
serew, means connected with the electric mo-
tor to rotate the collar on the screw and per-
mit axial movement of the collar, arms con-
nected with the detents to actuate the same
and extending into the path of the collar on
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opposite sides of the latter, and a spring
connected with the arms to urge the detents
into the path of the pivoted contact.

" 12. In an electrically-driven ‘winding ap-
paratus_for spring-motors, make-and-break

‘mechanism for the circuit thereof, compris-
¢ing, in combinttion, an insulating support,

_a stationary cantact and a pivoted con-
/ tact mounted on the support, a pair of

10

detents pivoted on the supports to swing
into ang out -of the path of the piv-
oted contact, an endless screw parallel to
the said path, a gear fixed to the screw to ro-
tate the same, a shaft on which said screw
and
threaded on the screw and having an aper-

ear are rotatably mounted, a collar |

a

i ture in its side, a gear fixed to said shaft to

rotate the same and having a finger extend-
ing through said aperture to rotate the col-

lar and permit axial movement thereof on

the screw, arms connected with the detents
to actuate the same and extending into the
path of the collar on opposite sides of the
latter, and 4 spring connected to said arms
and urging the detents into the path of the
pivoted contact. -

In testimony whereof I affix my signature
in the presence of two subscribing witnesses.
WALTER P. PHILLIPS.
Witnesses: :

M. Lawson DrEg,
S. S. DunmAM.
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