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AUTOMATIC ARﬁATURE ‘WINDING MACHINE

Application filed March 10, 1925. Serial No. 14,367.

* The present invention relates to a machipe
for automatically winding a plurality of coils.
_of wire in slots,—for example in the slots of

an armature of a dynamo-electric machine.
. One of the features of the present inven-
tion is to provide a machine which ‘will lay
the wires in the slots to such a degree of nice-
ty as will require .no packing by hand in
building up the number of turns for the coils
in the slots, either during the winding or
after the required number .of turns per coil
have been laid or after one coil is laid and
it is proposed to lay another coil, or series
of wires in the same slot. In this connection,
the invention, therefore, comprehends means
for controlling' and locating the wire in the
slots in such a manner as will avoid the neces-

sity of any packing. The invention also in-"~

cludes, in this connection, means for so posi-
tioning, laying or applying the wires at the

-end of the armature that the wires at the ends

of the coils will be firmly and properly locat-

‘ed, not only for each coil, but, for each of the

several successive turns of .wire used in build-
ing uF any one coil. . : o

A further underlying feature of the pres-
ent invention is to provide a machine of the
general  character indicated, which operates

" to sutomatically wind armatures in such a

mianner as to provide for a substantial saving
of material. For example,, the entire arma-

ture may be wound from the continuous
source of wire, the armature consisting of a-

plurality of separate coils, the present inven-
tion contemplating such an arrangement of

- structure as will cut off a coil wound from

the ree! of wire with the free end so held as

to be ready for the winding of the next coil

in the armature without any waste of mate-
rial. The invention also contemplates a great
time® saving mechanism because the hand
looping at end of each coil is eliminated. -
The present invention has for a further
object to provide a mechanism in a class of
machine of the character indicated in which
the beginning and ends of a coil—and each
successive coil—is so left that an operator in

assembling the coils to the commutator, can
easily pick out the beginning and ends of the .
_coil: The immense practical value of this

-the same shown in this instance in a vertical
- position; o

feature, 1n addition to those heretofore indi-
cated, will be obvious. - )

The present invention also includes the

provision of a mechanism which automati-

cally indexes the armature to bring the.

proper slots into position in line with the
wire as the same is being laid as hereinbefore
indicated. The present invention, moreover,
provides for a_particular cooperation between

the indexing of the armature and the coil ¢

winding and wire laying mechanism. -

A furtherr object of the present invention -
is to provide a mechanism which is extremely - .

safe in operation avoiding the possibility of
the armature becoming loose in any way or

accfdegtﬁlly thrown out of the machine in
operation. .

invention such as relate to the arrangemient

of the related elements or the structure, to-

various details of construction and to econ-

omies of manufacture and numerous other

features as will be apparent from a consid-

-eration of the drawings and related descrip-
tion-of a form of the invention, which may

be preferred, in which, . .. -

Further-objects are Withih the scope of this

70

-

_ Figure 1 is a front elevation showing an

armature core just after location in the ma-
chine with the parts ready-to start winding,

Figure 2 is a similar view,with the arma-

ture removed
Figure 3 is an eleyation
of the machine;’ R B -
Figure 4 is a top plan view of the machine;
_Figure 5"is an elevation of the left side of
the machine;

Figure 6 is a section -taken on the- line
6—6 of Figure 3; - :

.-

-Figure T is a front vi

wire during operation, the position of the

leads and how the successive turns .of .the

coils as wound at the end of the same are
positioned in a fan-like location. - -

Figure 7a includes two detail views of the

cutting arrangement shown in Figure 7;

- Figure 8 is an elevational detail_‘showixig a 100

of the right side

9

_ ew bfj-’ipbvr_i;ioﬁ"offthé'? -
‘machine ‘showing the arrangement of the -
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protecting sleeve for one end of the arma-
ture; .

Figure 9 is a section along the line 9—9
of Figure 8;

Figure 10 is a section along the line 10—10
of Figure 2 showing a detail of the armature
holding and: locking means;

Figure 10a is a detail view; '

Figure 11 is a section along the line 11—11
of Figure 2 showing the armature indexing
and holding mechanism;

Figures 12 and 13 are diagrammatic sec-
tional views taken along the line 12—12 of
Figure 2 to show the cam operating and in-

- dexing operation;

Figure 14 is a diagrammatic view showing
the operation of a means for pressing the
wire into the wire holder.

Figure 15 is a diagrammatic view of a
mechanism operating the main wire guiding
member;

Figure 15¢ is a diagrammatic view similar
to Figure 15 but with certain parts in some-
what different form. L )

. Figure 16 is a diagrammatic view illus-
trating the mechanism for positioning cer-
tain operating cams to operate in timed re-

lation; a wire cutting mechanism; and an

automatic armature indexing mechanism;
while - . A : ’
Figure 17 is a diagrammatic view showing
the action of the wire cutting and indexing
controlling mechanisms. Lo _
It is to be understood from the outset that
the'machine llustrated may be varied widely,

still retaining the principles herein indicated..

However, in one satisfactorily operating ma-
chine for accomplishing the objects herein-
before set forth, I have provided a mecha-
nism which includes 1, 2 main armature ro-
tating means; 2, a wire guiding means; 3, a
wire holding, cutting and end shaping mech-
anism; 4, an automatic main clutch releas-
ing mechanism; 5, means for properly. posi-
tioning the cut leads, 6, and automatic arma-

ture indexing means and several other op-

erative means which will hereinafter more
fully appear.

Referring to Figures 1 and 2 of the d—i'aw-

ings, it will be seen that the armature is held .

in a rotatable disc 10 by locking means 11
and 12 located at either end of the armature

shaft. A specific type of Yocking means

55

shown in Figure 10'which includes a bedpiece

14 provided with a cylindrical recess 15 with-

" in which is positioned a locking sleeve 16 pro-

vided with a-handle 17, the sleeve 16 having a
cut-away portion at the mouth of the slot 15

in order to permit the insertion laterally, as .

shown in Figure 1, of the armature shaft.
After the armature shaft is in position the

- operator may turn the handle 17 which will

g

rotate the locking sleeve 16 around the arma-
ture shaft and close the throat or opening 15,
the action being indicated by the dotted lines

1,800,111

in Figure 10. A pair of spring clips 18 and

19 are arranged to cooperate with the handle

17 and spring lock the handle in either open or
locked position, as the case may be.

Main armature rotating mechanism

The plate 10, in the specific embodiment of
the present invention illustrated in the draw-
ings, is arranged to rotate the armature in-
serted in the machine, there being wire guid-
ing mechanism to provide for the proper lay-
ing of the wires as the armature is rotated.
To this end, as will be seen in Figures 5, 3
and 4, I have provided a main central shaft

- 20 to which is secured by pin 21 the disc 10

at the front end. At the other end of the
shaft 20, a drive pulley 22 is driven from a
source of power to operate the shaft 20

Tc

(£

8i

through a sliding clutch mechanisni 28.- Any -

suitable type of clutch may be employed, the
operation of which is controlled by a pref-
erably but not necessarily combined manual
and automatic control. To this end, I have
provided a fork 25 pivoted at 26 and having
an extension 27, forming with the fork 25 a
bell crank lever in effect. The forward end
of the arm 27 of the bell crank forked lever
is provided with a link mechanism including
two links 28 and 29, the link 28 being pivoted
at 30 to'the arm 27 and the link 29 being piv-

oted at 31 to the plate 32 on the base plate 33.

-H]

90

of the machine (see Figure 5), In referring -

to Figures 5 and 6, it will be seen that the
operating handle 34 is pivoted at 35 to the-

base plate 33 and carries a rack 86 at the oppo-
site end, said rack adapted to mesh with a
pinion 37 secured to the shaft 31 for the link
29. From this it will be seen that as. the

operator  pushes down on the handle 34 the

rack 36 will be moved upward and the pinion
37,shown in Figure 4, will be rotated to swing
the link 29 in the direction of the arrow shown
in Figure 5, which will likewise move the bell
crank lever 27 upward by reason of the link

connection 28. This will throw the clutch 23

163

1¢

into engagement against the tension of the -

spring 38. It will be noted that the links 28
and 29 form a sort of toggle mechanism ‘which
will be thrown past dead center when the op-
erator pushes down on the handle 84. = -

I have provided a timing mechanism which
will throw the clutch into released position
after a certain number of rotations of the
disc 10 or after a certain number of turns of

wire have been laid in the armature slot, for 12

example. To this end, the main driving shaft .

20 is provided with » worm 40 1nisshing with

the worm wheel 41 which has a shaft 42 sup-
orted with suitable bearings in the machine.
he worm 40 might be connected direct to the
shaft 20, but I have provided a further gear

-reduction from the shaft 20 by reason of a

set of spur gears, shown in Figure 4. The
spur gearing referred to includes a gear 44
fixed to the shaft 20 meshing with a gear 45

™
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_on an idler shaft which carries a gear 46,
the gear 46 in turn meshing with a gear 47
connected with the worm 40. This arrange-

ment not only provides for the further gear
reduction from the main driving shaft 20 to -

the wormwheel 41, but it also prevides an ar-
rangement in which the gear ratio may be va-
ried by substituting different sets of spur

gear ratio. _

“The worm shaft 42 carries the spur gear 50,
-shown in Figure 5, meshing with a spur gear
' 51, the latter carrying a tripping dog 56, the

latter ‘adapted to contact with a projection

.mechanism. ‘ ,

A suitable mechanism for forming this
tripping dog comprises a hub 58 loosely
mounted on the stub bearing shaft 59 of the
spur gear 51. A pin 60 on the spur gear 51
will move into contact with the edge 56" of

. the dog 56 after the dog has contacted with -

" the projection 57 on the link 28. This will
cause sufficient tripping of the-link 28 to

5 move it past dead center and the spring 38

will then throw the clutch mechanism out of
driving engagement. The dog 56 -is pulled
forward to move the same out of way for re-
getting. o o
Wire guiding means

. As will be seen in Figure 1, in the present
machine I propose to lay two wires at once,
These wires are illustrated at @ and 3. The
_wires are held in a.carrier which is also a
part.of the cutting mechanism as will here-

Inafter appear, indicated at 70, being illus--

trated in Figures 7 and Ta. The wires ¢ and
- b are located on spools so positioned rela-
tive to the machine that there is a ‘tendency
for the wires ¢ and b to move forward, Fig-
‘ure 1, against the main guide 71 which moves
toward and away from the face plate 10, as

- the case may be by reason of suitable control- .
. ling mechanism, to properly control thelay-
' ing over ends and alse in slots the wires a_

and &. Su'table mechanism may be used
‘herein for winding one wire @, alone. Thus,
the wire holding means 70 may be modified
for one wire only to accomplish this purpose.

As one means forming a suitable wire guid-
ing mechanism, I have illustrated herein a
construction in which the mdin guide 71 is

- pivoted as at 72 with operatirg rod 73 con-
" nected by any suitable connection 74 to the

main guide-arms 75 of the guide71. The on-

erating rod (see Figure 3) is provided with -

‘& spring conmection 76 to one end 77 of a
lever pivoted at 78 having an extension 79

o and cam roller 80 thereon. - The roller 80 is
adapted to contact with a cam surface 81
" which in the particular instance illustrated
herein is fixed to the main- driving shaft 20
.of the machine, being pinned thereto as illus-
5 trated in Figure 3 by a pin 82. The cam sur-
*face 81 is:so designed as to give the operating

gearing for accomplishing .a certain different.

57 on the link 28 of the clutch setting toggle

-otherwise travel.

.and holding carrier.

3

rod 73 and hence the main guide 71 the prop-
er movement for guiding the wire over the
as will appear.

In order to variably control the position-
ing of the wire at the ends of the armature,
where a plurality of turns of the wire,is made
per coil, as is the practice, I provide a fur-
ther mechanism cooperating ‘with the main
guide operating control rod and lever there-
for, consisting in this particular instance of
a cam 85, which is driven in unison with the
release timing worm wheel 41. Although
the ‘speed ratio of the worm wheel 41 and
hence the cam 85 to that of the main drive

shaft 20 and hence the cam surface 81 may

be varied, the arrangement I provide herein
is such thatscam 85 makes one revolution

“during the winding of the complete number of

turns of wire per coil. For example, dur'ng
seven turns of the main shaft 20 and cam face
81, the cam 85 turns once, assuming that coils
of seéven turns of wire are being wound on
the armature.. The cam 85 has a plurality of
variable sized cam rises 86 thereon arranged
to contact with a roller 87 on arm 77, op-
erating as a stop as it were to prevent the
lever 77 to main guide 71 to which, as stated,

- lever 77 is connected from returning under

the tension of the spring 76 as far as it would

ous sized rises .86 of cam 85 controls the gnide

71 and causes the guide to so lay the wires’

as each successive. turn comes over to prevent

‘the wires from spreading as the same are

laid over the ends of the armature, the result
being a building ip of the wires in a regular
compact manner close to the armature shaft
in a-somewhat fan arrangement as illustrated
‘in Figure 7. ' .

As will hereinafter appear in the descrip-
tion of the operation of the mechanism, par-
ticularly the wire end holding and cutting

mechanism—I also- provide in addition .to.
that just déscribed, additional wire guiding-

-ends of the armature and into the slots thereof

70 -

76

85

¢

05

In this-manner, the vari-

100

103

110

mechanism for the purpose of inserting the -

wires into the holding and cutting mechanism

after the wire for a previously wound coil-

has been cut and pushed out of the cutting

auxiliary wire guide 91:pivoted at 92 to be
operated by an operating rod 93 similar to

-the rod 73, both of-said rods having adjust-
‘able links 78’ and 93’ theréin in the form .

of a turn buckle for example, the operating

Thus, I provide an

1s -

120

rod 93 being pivotally connected at 94 to a

cam control lever 95, said lever 95 pivoted at
96 and carrying at its other end a cam roller
97 adapted to be engaged by cam 98 having
a rise 99 thereon. The cam 98'is preferably
connected to the main . worm wheel 41 and

‘rotates in unison therewith.  The cam 98 has

but.one rise 99. Consequently, the gear ra-
tio of the worm whéel 41 to the main shaft

20 being 7 to 1, as heretofore described, where:

125

130
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7 turns are wound pér coil, the lever 95 will’

operate once for every 7 revolutions of the
main shaft, or once for every 7 rotations of
the armature. In other words, the auxiliary
wire guide 91 operates once for every coil of
seven turns applied to the armature and is
for the purpose as will hereinafter appear
more fully in the description of the opera-
tion of inserting the wires in the holding and
cut-off mechanism after one coil of a plural-
ity of turns has been completely wound and
completely severed from the main continuous
source of wire supply. The cams may be
changed when a different number of turns is
being applied for different armature speci-
fication. '
Wire cutting mechanism

In the specific embodiment of the present
invention herein illustrated, I have provided
a mechanism operating in timed relation to

_the other mechanism, for cutting the wire

and pushing the ends of the-coil out of the
cutting and holding device, which is. con-

. trolled by operating cams normally entirely

30

35

40

out of operative engagement but adapted to
be moved at the proper time into operative
relation to actuate the cutter and pusher.

Referring to Figure 5, I have illustrated a -

longitudinally movable cam carrier 100,
which is in the form of a hub sliding on the
exterior surface of a bearing within which

bearing is located the main shaft 20. The-

bearing 101 is supported by bracket 102 (see
Figure 6). The cam carrier 100 is prefer-

' _ably connected to slide on the hub 101 by the

key-way and key construction shown at 103

‘in' Figure 6, the keys preventing the cam part

from rotating at all times.

In order to slide the carrier 100 at the
proper time, I provide a yoke 105 pivoted at
106 to the bracket 102, which yoke carries an
extension 107 having a hub 108 for carrying
a cam roller 109 adapted %o.ride on a cam
surface 110 having a rise 111, so arranged
as to operate the yoke 105 and slide the cam
100 into position to effect a contact therewith

by mechanism which operates the cutter and -

- wire pushing devices.

50

55

er

65

‘A suitable combined wire holder and cut-
ter is illustrated herein as embodying. the
holder 70 which-is in the form of a rod with
a slot within which the wires are held coop-
erating with which slot is a knife edge 115,
which is carried as is shown in the drawings
adjacent to the rotary wire holding shaft.
As shown in Figures 8 and 5, the rod 70 ex-
tends rearwardly through the face plate 10

into the hub 116 with which rod 70 is fixedly

connected, the hub 116 being connected with
lever 117 carrying a cam roller 118 thereon.

‘The cam roller 118 will contact with a cam

surface or projection, properly shaped,; 120
carried by the -slidabfe cam carrier 100, As

‘the roller comes in contaét with the-surface
120, thé. roller. 118, rotating withﬂ the main -

1,890,111

face plate, as will be understood, being fixed

_and carried by the arm 117, will cause the

rotation of the hub 116 against the tension
of the spring 121, thereby rotating the rod
70 on its own axis. This will cause the wires
to come in contact with the knife edge 115,
thus completely cutting the wires at this
point, :

The mechanism for pushing the wire out
of the carrier after the same has been severed
will now be described, reference being had to
Figures 8, 5 and 6. As one suitable mecha-
nism for accomplishing this object, I provide
i wire pushing member 130, which is. car-
ried by a rod 131 extending through the face
plate 10 normally held in retracted position
by spring 132, said spring arranged to con-
tact with the rear face of the plate 10, or a
part thereof, and with a. finger piece 133,
which also forms a guide for pin 181. ¥ The
rear end of pin 131 is adapted to be engaged
by cam 135, the latter being carried by the
slidable cam carrier 100. As the face plate
10 revolves, after the carrier has been moved
into operative position, the pin 131 will con-
tact with the curve cam 135 and push the pin
131 forward carrying with it the wire push-
ing member 130, which moves the wires hav-
ing been cut as heretofore indicated out of
the carrier 70.

+ Armature z'nde:m'n? mechanism

After a plurality of turns have been wound
to form one coil, the armature is indexed so

as to bring the next adjacent set of slots in-

proper position to receive the ‘wire for wind-
ing the next coil. I have provided a means
for accomplishing this automatically but I
have also provided auxiliary means for man-
ual indexing. Suitable automatic mechanism
includes devices also operated by the sliding
cam carrier 100 heretofore described, as it is
periodically moved into contacting position
with the various cam operating or controlling
devices “which are carried and rotated with

0

-1

80 -

83

100

103

110

the main face plate 10. The face plate 10

carries, for example, a hub 140 forming a

bearing for stub shaft 141 carrying at its

rear end a lever 142 provided at its extremity .

with a cam roller 143 adapted to contact with
the cam 100/ of the cam carrier 100, the cam
100’ having a rise 144 for contacting with
the cam roller 143. The pivot shaft 141 has

a lever 146 forming, as indicated in Figure
17 with lever 142, a sort of valve crank lever.

mechanism. with the arm 146 thereof carry-
ing a toothed segment cooperating with the
rack 148, which rack carries the armature in-
dexing ‘device proper, indicated' more fully
in Figures 11,12 and 13. v

The rack and pinion segment described
causes a lateral reciprocation of the part 148
illustrated in Figures 11 and 13 and is also
provided with a pivot dog 150, which carries

. projection 151. Means are provided to nor-

115

120
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mally force the pivbtédAdog 150 toward the

surface of the'armature by the pin 152 located
in 4 recess 153 provided at the center and
end of the main shaft 20. A spring 154 is
located in the recess back of the pin 152 to
tend to force the pivot dog. forward against,
the surface of the armature. . : '

In view of the pull of the wires as will ap-

" pear, it is desirable to hold the armature from

.10

revolving on its own axis at all times except
at the instance of indexing. To this end, I
provide normally for retaining the armature
in fixed position in the rotating face plate 10
by means of 2 locking pin 160 which has an
extended portion 161 suitably shaped to enter

the throat.of the armature slots thus prevent- .

ing rotation of the armature about its axis.
In the particular arrangement shown, the
locking pin 160 is constantly urged forward
by a spring 162 located in the recess in the
member 163 which carries the pin, the spring
bearing against the locking pin as chown.
The mechanism I have provided for indexing
includes means for releasing the locking pin

- and immediately the projection 151 of the

indexing dog 150 engages the armature slot

+ just as the locking pin has been retracted.

To accomplish this operation, I provide on

the side of the locking pin 160 a projection

-170, adapted to be engaged by a cam 171,

. the latter being carried by the indexizg dog

150, and arranged to contact with the knob

170 and cam the locking pin back into re-

- tion 151 of the dog 150 now enters the slot.

40

T

o

leased position. The parts are so positioned
and proportioned that the indexing projec-

in the armature, revolving the armature about
its axis to position the same properly for
winding the next adjacent coil.

During this time, the cam 171 contacting
with the pin knob 170 holds the locking pin
160 in retracted position. - When the arma-
ture has been indexed one slot, the pin 170
has reached the end -of the cam surface 171

- and the spring 162 immediately forces the

locking pin 160 back into its normal locking
positicn for holding the armature in its new
indexed location. The indexing dog 150 now
returns to normal position, such operation

. being accomplished by the spring 140’ locat-

ed around the hub 140 which controls the
bell crank lever 142, 146 pivoted at 141, pre-
viously described. As the' indexing dog
moves-backward to normal position, the same
is cammed out of contact with the armature
by.the mechanism I have illustrated by the

-same cam and pin arrangement 170 and 171
just described as.the means for releasing the -

locking dog. Thus, upon the return move-
ment .of the locking dog 150, the cam 171

" rides on the opposite surface of the pin 170,

which: effects a slight turning of the index-’

_ ing dog-150 about its pivot, compressing the

spring 153 and. permitting the return of the

 indexing dog to normal position out of con-

5

tact with the surface of the armature, the ° .

dog returning into and remaining in contact
therewith during the normal operation of the

armature winding mechanism.

Attention at this point is called to a con-
struction I have provided, which keeps the
ends of the coil, as the same are cut off, in a
satisfactory location to avoid interference
with the winding. In reference to Figures 7,
8 and 9, these show a collar or hood 180

70

formed on a sleeve 181 which slips over the - .

armature  shaft and is held from rotation
by an extension 182 which fits up into the ar-
mature shaft locking means heretofore de-
scribed. The collar 180 is -open-sided as

shown in Figure 9 and has as shown in Figure .
'8 a bevelled side edge 183, so arranged and

so positioned relative to the wire holding
and cutting mechanism that as holder 70 ro-
tates, it turns the wire toward the sleeve 181
at the free side of the collar 180. Hence,
when the armature is indexed as previously
described, these cut wires will be positioned

underneath the hood or collar 180 and are.

so held until the armature has been indexeil
to such a position that it becomes necessary
for the operator to move the spring ends out

from underneath the hood 180 to prevent the

ends from being caught between the wire be-
ing wound in the latter slots and the arma-

80 .
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ture shaft or armature sleeve 181, just re--

ferred to. :

Attention is also called to the fact that the
main guide 71 is provided with a hook 190,
which is arranged to move the other end of

100

a coil out of interfering position .during

winding. ' This is accomplished at the prop-
er instance by an operation of the main guide
operating levers and ¢ams in that as the
main guide 71, operated by the cam 81, actu-
ates or moves the wires into the bottom of the
slot to form the compact layinig of the wire
as herein indicated moves back by reason of
the spring 76 in pull of the wires @ and 3,
the hook 190 contacting with the free ends
of the wires of a coil, moving said free ends
outward from the face plate 10, whereupon

the cain-shaped edge 191 of the guide 171 fur-

ther positions these three ends out of inter-

fering position. As'shown in Figures 11, 12 -
"and 13, I have provided means for permit--

ting manually indexing of the armature if
desired. To this end, I pivot handle 200 by
a pin 201 to a suitable portion of the face
plate, the handle 200 having a pointed end
202 engaging a-recess in the locking dog 160
as illustrated particularly in Figure 11." By
moving the finger catch 203, of the handle
200, the operator may thus manually retract
the locking dog,160 and thereupon turn the
armature around one slot by hand, or any
number of slots that may be desired.
Attention is called to the fact that the face
plate 10. carries. two diagonally arranged

-guiding plates 205 and-206, arranged to co-
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\ogél;ate, as will be seen in Figure 4, with the

- wire guiding members 71 to facilitate the lo-

10

15

cation of the wires in the slots in the arma-

‘ture and prevent the guide 71 from tending

to force the wires too far toward the rear,
thus interfering with the proper laying of
the wires in the slot. :

Attention is called to the fact that a curved
guide 210 is properly positioned on face plate
10 to hold the cut ends of the coils in proper
position during indexing.

The face plate also carries a curved guide

so. positioned as to hold an insulating mate-

rial wrapped around and in the slots of the
armgture during indexing of the same, par-
ticularly the free ends of the insulation—the
same being in the form of a curved plate 212
shown riveted to a small piece 218, which, in
turn, is fixed to the face plate 10. The curved
plate is slotted, as shown, to permit swinging
of the armature locking dog 160 to pass there-
through. ' ’

Referring to Figure 7, there is shown a
wire hook 215 so positioned that as the arma-
ture is indexed from slot to slot, the free
ends of the wire are held back and will not

* interfere with the winding of a second coil

30
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in the same slot. :

Attention is also called to the fact that I
have provided means for cutting the wire by
hand 1n the lever 117, so positioned and con-
nected that the operator may rotate the hold-
er shaft 70 by hand.

Operation
In addition to the sleeve 181 described

‘above, I 3)rovide a similar sleeve 181" for the
-of the armature shaft. The sleeve,

other en
181 and 181’ are first slipped on the opposite
ends of the armature shaft and the armature
is then inserted in the holding and locking
means illustrated in Figure 10, the handle 17
being turned to locking position rotating the

sleeves 16 so as to close the mouth of the slot

15 as will be apparent from the consideration
of the mechanism described.

" The wires a and b, assuming two wires are
being wound simultaneously, are located in
the slots of the holder 70, the mechanism be-
ing shown in the front face view of Figure 1,
the initial position. The operator pushes
down on the. clutch handle 34 illustrated in
Figure 5 which throws the clutch 23 into op-
eration to drive the main shaft 20, thus ro-
tating the face plate 10. At this instance, the

- guide 71 is in such position that the wires

@ and b are directly opposite the initial slot
into which they will pass as the armature ro-
tates in the direction of the arrow shown in

Figurel. The cam face 81 of the controlling .

cam governs this position of the guide. As

. the armature revolves and the wires ¢ and b

85

being unreeled from the source of supply by
the rotation of the armature relatively there-
to are laid in the bottom of the. slot and

o
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pass over the end of the armature, the guide

71 moves forward sufficiently to let the arma-
ture shaft pass by withoutinterference, at

the same time, however, holding the wires in

proper place. After the shaft has passed the
guide, the cam 81 operates to cause the guide
71 to move backward toward the face plate
in order to carry the wires into proper posi-
tion to enter. the opposite slot for the par-
ticular coil being wound, there being a span
for example, of 1 to 6, if this is the span for
the particular armature being wound. As
the face plate tends to continue to rotate,
approaching 360°, it will be seen that the wire
has been laid in the two opposite slots and is
being laid or wound around the opposite ends
of the armature core, the specific manner be-
ing heréinafter more fully set forth. Ateach

end the cam 81 causes the guide to move away.

from the face plate 10 just a sufficient dis-
tance to permit the armature shaft to pass
by the guide, holding the wires ¢ and b snugly
up against the armature shaft. These opera-
tions continue until the face plate 10 has made
the number of revolutions required by. the ar-
mature specifications as for seven turns for
example whereupon the timing mechanism
for the main clutch release operates, the pin
56 contacts with the projection 57 with the
toggle arrangement shown in Figure 5 trip-
ping the clutch setting mechanism, the spring
28 throwing the clutch out against the brake,
stopping the rotation of the face plate 10.
After the winding of the first coil and dur-
ing or also after 614 turns have been wound
(if seven turns are being used) of the second
coil, several operations take place :'the wires
o and b are cut off to form the end of the

first and the beginning of the second coil;-
‘they are pushed out of the carrier; the wire

is replaced in holder 70 to permit the winding
of the third coil and the armature is auto-
matically indexed. = . .

~ To accomplish the first, the cam carrier 100
has been moved into operative position by
the engagement of the rise 111 of the cam 110
with the cam roller attached to the yoke 105
and the roller 118 for the cutting mechanism,
previously described, comes in contact with
{he surface 120 and as the face plate revolves
further around, the lever 117 is caused to ro-

70
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tate and turn the carrier 70 around and bring -

the wires against the knife edge 115 and.

sever the same. , -

' The wire displacing mechanism, previous-
ly described, is now brought into play by
reason of pin 131 r.ding on the cam 135 push-

ing the piece 130 forward thus moving the -

wires . and b out of the carrier 70, the spring
132 re‘urning the pusher 130 to normal posi-

.tion after the pin rides off the cam 135.

Tt will be noted that the wires held in the
holder: after the cutter has operated con-
stitute the lead wires for the beginning of
another coil. When. these wires have been

13
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pushed from the holder, theyb have a bend in
the ends thereof due to being bent .around
the rod 70 and this provides a means of

identifying them from the end wires of the

coil which are left straight by the cutter.
The mechanism for replacing the wire into
the carrier -70 now becomes effective. The
guider 91 now operates through the link
mechanism 93, lever 95, roller 97 and cam
rise 99 in order to move the wires @ and »
back against the face plate a sufficient depth
to cause the -wires to enter the carrier 70.
The armature is now indexed by the mecha-

~-nism heretofore ind cated, the opera’ion of

which will be understood from foregoing de-
scription of the construction in which the
cam rise 144 shown in Figure 17 for example
turns the bell crank lever 142 and 146 to
operate the rack and pinion segment sliding
the index ng carrier 148 and pivoted dog 150,
shown in Figures 11, 12 and 13, and operat-
ing in the manner already set for:h. o
Mechanisin is now in position to continue
to another coil and the operations just de-
scribed are repeated until the fifth coil is
wound where a span when 1 to 6 is used
whereupon the cut crooked ends of the fifth
preced.ng eoil is either automatically or man-
ually pushed backward to permit the double

‘winding of the sixth coil in the slot already

having a coil therein or two coils assuming
as in the present instance two wires ¢ and b
are being wound simultaneously. -
During the rotation of the face plate 10,
in winding the several coils, as heretofore

_indicated, I have provided means for varia-

40

bly positioning the main guide 71 in order
to-more satisfactorily lay the wire on the end
of the armature opposite the commutator in
what I have heretofore indicated as more or
less fan-shape and is shown as f in Figure
7, for example. In Figure 15 is diagram-

“ matically illustrated the operation. of the
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mechanism for accomplishing this where it
will be seen that the cam 85 has a plurality

.of rises 86 of different heights. When the

wires are la’d for the first turn, the main cam
roller 80 contacting with the cam surface 81
permits the springs 76 to return the guide 71
to its farthest position at this particular por-
tion of the winding,—that is at the end op-
posite the commutator end of the armature.
However, af er the first or second or at what-
ever time it may become necessary one of the
cams 86 :s turned in such a position to con-
tact with the roller 87 to prevent the cam
roller 80 from returning to the bo‘tom of the

low point. of the cam 81, thus preventing the.

wires from coming down or spreading at this
end of the armature, but causing same to be
built up in a more or less fan-shape manner
indicated as f in Figure 7.

It will be noted that the rises on the cam
85, to wit; the portions 86 thereuf are of
varying degrees 1n height to va Iaying

7

‘of this fan construction as may be found ex-

pedient in practice. For example, instead

of having the outermost turns fan the great-
est d_stance as would appear from Figure 7,

it may be found desirable to bring the wire -

down further after it has been previously
fanned out at this end in previous turns in
the manner just described.

It is apparent that, within the scope of the
invention .modificat’ons ‘and different ar-
rangements may be made other than as here-
in disclosed, and the present disclosure is il-
lustrative merely, the invention comprehend-
ing all variations thereof. : :

Having thus described my invent on, what
I desire to secure by United States Letters
Patent and claim is:

1. In a machine, the combination of a wire
holding means, an armature supply holding
means, means for causing relative movement
between said means to effect a winding of
wire from a source théreof on the armature
in a plurality of separate coils, and guiding
means for variably controlling said wire to
Lie in-layers against the armaturc shaft at

both ends of said armature, said guiding

means being dependent upon the increase in
the number of coils wound on said armature.

2. In a machine, the combination of a wire
holding means, slotted armature supply hold-
ing means, means for causing relative move-
ment between said means to wind coils of a
plurality of turns of wire on the armature
and in one set of the slots thereof, means for
variably guiding the wire dependent. upon
the number of turns of wire laid on said ar-
mature to compactly lay the wire thereon,
means to cut off the wire after one coil has

[t
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been wound, and means for automatically in- -

dexing the armature to cause the wire to be _

laid in another set of slots.

3. In a machine, the combination of a wire
holding means, slotted armature supply hold-
ing means, means for causing relative move-
ment between said means to wind coils of a
plurality of turns of wire on the armature

110

and in one set of the slots thereof, means for™

variably guiding the wire dependent upon -
the number of turns of Wire laid on said ar--
.mature to compactly lay the wire thereon,
means to cut off the wire after one coil has

been wound, means for automatically index-
ing the armature to cause the wire to be laid
in antother set of slots, said-wire cutting means

cooperating to form a wire ho'ding means 1-9
g , )

during indexing.

- 4. In an armature winding machine, in-
cluding a wire holding mechanism, a com-
bined holder and cutter ¢omprising a slotted
rod for receiving wire being wound, a cut-
ting edge adjacent thereto and means for

" causing relative rotation between said cut-

ting edge and said rod to sever wire in the
holder. e :

- 5. In an armature winding mechanism, a

115 .
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releasable armature holding means, and an ar-
mature indexing means including an index-
ing dog, means carried by said dog for re-
leasing said holding means, means carried by
5 said dog for indexing the armature, means
- for returning said dog to normal, and means
for holding said dog out of contact with the
armature during its return.
6. In a mechanism; the combination of a
1.y, source of wire supply; wire holding means;
armature holding means; means for causing
re’ative movement between said means and
said source of wire to effect a winding of wire
therefrom on the armature; means to form
5 the end of one coil and the beginning of an-
other; means to sever the wire and means to
operate said severing means at periodic in-
tervals of the operalion of the mechanism.
7. In a mechanism; the combination of a
ay source of wire supply; wire holding means;
armature holding means; means for causing
relative movement, between said means and
said source of wire to effect a winding of wire
therefrom on the armature in a series of sep-
»5 arate coils; means to'sever the wire and means
to operate said severing mfeans at periodic
intervals of the operation of the mechanism
to simultaneously form the end of one coil.
and the beginning of another coil. '
8. In a mechanism; the combination of a
source of wire supply; wire holding means;
armature holding means; means for causing
relative movement between said means and
said source of wire to effect a winding of wire
%3 therefrom on the armature; means to sever
thé wire and simultaneous.y forming the end
of one coil and the beginning of another coil
after the latter coil has had certain turns
thereof wound,
49 9, In a mechanism; the combination of a
source of wire supply; wire holding means;
armature holding means; means for. causing
relative movement between said means and
said source of wire to effect a winding of wire
45 therefrom on the armature; guiding means
for controlling said wire; means to form the
end of one coil and the beginning of another;
means to sever the wire and means to operate
_said severing means while the mechanism is
59 in operation. .

-10. In a mechanism; the combination of a
source of wire supply; wire holding means;
armature holding means; means for causing
relative movement between' said means and
said source of wire to effect a winding of wire
therefrom on the armature; and guiding
means, inc'uding an arm positioned ad}acent
the armature and relatively movable with re-
spect thereto for variably controlling said
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layers against the armature shaft at both
‘ends of said armature. o

"'11. In'a mechanism; the combination of a

. source’ of wire supply; wire holding means;

armature holding means; means for causing

wire as the turns of a coil increase to lie in.

1,890,111

relative movement between said means and
said source of wire therefrom on the arma-
ture in a plurality of separate coils,
of a plurality of turns; guiding means for
variably controlling said wire as said plural-
ity of turns and coils are wound; means to
sever the wire and means to operate said
severing means at periodic intervals to form
the end of one coil and form the beginning
of another coil. '

12. In a mechanism; a source of power; a
wire supply ; 2 wire holding means; armature
holding means; means for causing relative
movement between said means and said wire
supply to effect a winding of wire therefrom
on the armature; a clutch between said
source of power and said last mentioned
means; guiding means for said wire; timing
means for disconnecting said clutch after a
predetermined number of turns of wire; for
a coil have been laid on said armature ; méans
te sever the wire and means to operate said
severing means at periodic intervals of the
operation of the mechanism.

18. In a mechanism; a source of power; a
wire supply ; a wire holding means; armatyre
holding means; means for causing relative
movement between said means and said wire

~ supply to efféct’a winding of wire therefrom

on the armature; a clutch between said
source of power and said last mentioned
means; guiding means for said wire; timing
means for disconnecting said clutch after a

.predetermined number of turns of wire for

a coil have been laid on said armature; a

single cutter for cutting said wire and means.

to operate said cutter at periodic intervals
of the operation of the mechanism.
14. In a mechanism; the combination of a

source of wire supply; wire holding means;
_armature holding means; means for causing

relative movement between said means and

‘said source of wire to effect a winding of wire

therefrom on the armature in a plurality of
coils, means to provide lead wire for the be-
ginning and ending of each of said coils and
means to cause adifference in appearance be-

tween lead wires, said means being actuated

at periodic intervals of the operation of the
mechanism forming the beginning of said
coils and the lead wires forming the endings
thereof. . o
-15. In a mechanism; the combination of d
source of wire supply; wire-holding means;
armature holding means; means for causin,

relative movement between said means an

said source of wire to effect a winding-of wire

therefrom on the armature; automatic cam

operated means for severing said wire and

automatic means to place the wire in the

holding means at periodic intervals of. the
mechanism. : ’

16. In a mechanism; the combination of a
source of wire supply; wire holding means;
armature holding I%eans; means for causing
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relative movement between said means and
said source of wire to effect a winding of wire
therefrom on the armature; automatic cam
operated means for severing said wire;
-automatic means to place the wire in the hold-
ing means at periodic intervals of the mech-
anism and means to release said wire from
the holding means after the wire is cut.

" 17. In a mechanism; the combination of a
10 Source of wire supply; wire holding means;
relative movement between said means and
said source of wire to effect a winding of wire
therefrom on the armatire; automatic means
to place the wire in the holding means for
cutting and differentiating the end of a coil
and the beginning of another coil."

18. In a mechanism; the combination of a
source of wire supply; wire holding means;

15

%0 relative movement between said means and
said source of wire to effect a winding of wire
 therefrom on the armature in a plurality of
coils; and means operating as holding, cut-
. ting and differentiating means for said coil
and lead wires. o _
19. In a mechanism; means for rotating a
slotted armature core upon an axis perpen-
dicular to -its normal rotating axis; non-
rotating means to guide a wire to the arma-
ture core; said guiding means moving toward
and away from said core ; means for periodi-
cally cutting said wire and means for index-
ing said core. oo
20. In a mechanism; a source of power;
armature holding means; means to rotate
said holding means and armature in a plane
corresponding to the armature normal rotat-
ing axis a clutch between said source of power
and- said armature holding means; timing
means for disconnecting said clutch after a
predetermined number of rotations of said
holding means; means to guide wire to the
armature; means for periodically cutting
. said wire and means for indexing said arma-
ture after said wire has been cut.
21. In an armature winding mechanism, a
frame means for holding an armature against

30
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50 means for releasing the armature; and means

including a cam operated member for index- -

ing the armature simultaneously with the op-
eration of the armature releasing means.
22. In an armature winding mechanism, a
frame means for holding an armature against
rotation on its axis; automatic cam operated

85

means for releasing the armature; means in-

cluding a cam operated member for indexing
the armature simultaneously with the opera-
tion of the armature releasing means; and
means including a manually operated.ﬁnger
.for rendering said automatic indexing means
Inoperative. . :

23.. An armature  winding machine com-
8 prising in combination, a rotatable winding

armature holding means; means for causing -

armature holding means; means for causing

rotation on its axis; automatic cam operated’

head for supporting an armature core with -
the core axis transverse to the axis of rota-
tion of the winding head, means for rotating
the winding head, mechanism for rotating
the core to index the core into successive 7
winding positions, and means driven by the
winding head rotating means for automati-
cally operating the indexing mechanism after
a certain number of revolutions of the wind-
ing head have taken place.

24, An -armature winding machine com-
prising in combination, a rotatable winding-
head for supporting an armature core with
the core axis transverse to the axis of rota-
tion of the winding head, means for rotating 8¢
the winding head, mechanism for rotating the
core to index the core into successive winding
positions, a locating member for normally,
maintaining the core in a desired location -
relative to the winding head, and means 85 .
driven by the winding head rotating means
operating after a certain number of revolu-
tions of the head automatically to retract the
locating member from the core and then to
operate the core indexing mechanism., - %

25. An armature winding machine com-
prising in combination, a rotatable winding
head for supporting an armature core with
thecore axis transverse to the axis of rotation
of the winding head, means for rotating the 96
winding head, mechanism for rotating the
core to index the core into successive wind-
ing positions, and means under the control
of the winding head rotating means for auto- '
matically stopping the winding head after a . 1"°
certain number of revolutions and for operat-
ing the indexing mechanism. ' '

26. An armature winding machine com-
prising, in combination, a rotatable winding
head for supporting an armature core with. 105
its axis transverse to the axis of rotation of
the winding head, power operated means in- - -
cluding a clutch for rotating the winding
head, mechanism for connecting and dis-
connecting the clutch, and core indexing !1°
means including a member for engaging a
core tooth and mechanisin for advancing said-
member to rotate the core in response to the
disconnection of the clutch, said mechanism
retracting the indexing inember to position 115
for the next indexing operation in response -
to the connection of the clutch.

27. The machine defined by claim 24 pro-
vided with manually operated means for re-
tracting the locating member. ’ 120

28. An armature winding machine com-
prising in combination, a rotatable winding
head for supporting an armature core with
the core axis transverse to .the axic of rota-

75

“tion of the winding head, means for rotating *:

the winding head, mechanism for rotating
the' core to index the core into successive
winding positions, - a lociting member for
normally maintaining the core in a desired
location relative to the winding head, and 130
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means under the control of the winding head
rotating means for automatically stopping
the winding head after a certain number of
revolutions and for retracting the locating
member and for operating the indexing
mechanism.

29. An armature winding machine com-
prising, in combination, a rotatable winding

head for supporting an armature core with

its axis transverse to the axis of rotation of
the head, a tubular shaft supporting the head,
and means for indexing the core including a
dog spring actuated into a core slot for en-
gaging a core tooth, a rod slidable endwise
within the shaft, and mechanism connecting
the dog and rod.

30. An armature winding machine com-
prising, in combination, a rotatable winding
head for supporting an armature core with
its axis transverse to the axis of rotation of
the head, a tubular shaft supporting the
head, and means for locating the core in a
desired position relative to the head, said
means comprising a member adapted to be
received by a core tooth and a rod slidable
{)lérough said shaft for operating said mem-

r. ‘

31. An armature winding machine com-

ﬁrisin , in combination, a rotatable winding

ead for supporting an armature core with
the core axis transverse to the axis of rota-
tion of the winding head, a drive shaft upon
which the winding head is mounted, a driv-

ing member, a clutch movable longitudinally

of the shaft but rotatable therewith, a clutch
operating member manually movable into
engagement with the driving member to op-
eratively connect said member with the drive
shaft, a latch for maintaining the clutch op-
erating member in the connecting position,
means operated by the drive shaft for mov-
ing the latch to release the clutch operating
member, after the drive shaft has been ro-
tated a predetermined number of revolutions,
and means adapted to rotate the armature
core in the winding head to index said core
into the next adjacent winding position, upon
movement of the clutch out of engagement
with the driving member. '
82. An armature winding machine com-
ﬁrising in. combination, a rotatable winding
ead for supporting an armature core; means
for rotating said head ; a wire loop receiving
means carried by said head, said loop pro-
viding leads for successively wound coils ap-
plied to said armature; and automatic means
actuated by the winding head rotating means

_ for removing the leads from said loop receiv-
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ing means.

33. In a mechanism; a wire holding means;

a combined holder and cutter comprising a

slotted rod for receiving wire; a cutting edge

adjacent thereto; periodically operated cam

‘actuated means for moving said rod relative
to said cutting edge to sever the wire, said

1,800,111

rod distorting one end thereof causing there-
by differences in appearance between the
severed ends of said wire.
34. In a mechanism; a wire holding means;
a combined holder and cutter comprising a
slotted rod for receiving wire; a cutting edge
adjacent thereto; cam operated means for
periodically rotating said rod to bend the
wire and sever a portion therefrom whereby
the ends of the severed wire have different
configurations. ,
- In testimony whereof I affix my signature:
HARRISON H. EATON.
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CERTIFICATE OI* CORRECTION. 1L
Patent No. 1,890, 111. December 6, 1932.
HARRISON H. EATON.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 7, lines 84, 95 and
108, claims 1, 2 and 3, respectively, strike out the word “supply” aund insert
the same after "wire" in lines 83, 94 and 107 respectively; and that the said
Letters Patent should be read with these corrections therein that the same may
conform to the record of the case in the Patent Office.

Signed and sealed this 28th day of February, A. D. 1933.

»M.VJ. Moore,
(Seal) : Acting Commissioner of Patents,



