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)

Lo all whom it-may concern:

Be it known that we, Epwin F. Creacer
and SAMUEL RogEgs, citizens of the United
States of America, remdmg at Anderson,

6 county of Madlson State of Indiana, have
“invented certain new and useful Impreve-
- ments in Coil-Winding ‘Machines, of which
the following is a full clear, and exact de-
scription.

This invention relates to . machines for
winding coils of wire, and particularly for
forming inductive windings. of electrical
apparatus, consisting of a plurality of
Jayers of wire insulated from one another.

The principal objects are to provide means
for manufacturing a coil having successive
layers of wire- wmdmgs separated by in-
eulatmg tubes, each tube comprising a plu-
rality
20 wide sheet of insulating material. without

cutting the sheet into the different lengths

10

16

qumred for the tubes prior to the formmg |

of the latter, to insure attention on the part

of the operator to the forming of the tubes -

28 so as to avold the use. of 1mperfect insulat-
ing material, and to provide controlling de-
vices which insure a uniform preduct with
a large capacity production. -

Other and further objects and advantages

30 of the present invention will be apparent

from the following description, reference

being had to the accompanying drawings,
wherein a preferred embodiment of the
present invention 1s clearly shown :
In the drawings:
Figs. 1 and 2 taken together form a plan

35

VleW of the cotl Wlndmcr machine embody-'

ing the present invention.

Fig. 3 1s seetmnal view taken on the
line 3—-—-3 of F1

Fig. 4 18 a longltudmal sectlonel view of
the head stock shaft teken on the lme 4—4
of Fig.

40

F‘]cr 5 1S A sectmnal VIBW teken on the line

45 K5 of Fl

Fig. 6 is e seetmnel view taken on the line

6—60fF1 s. T and 2.
7 is a sectional view take:n_ on the

hne 7—-——7 of Figs. 1 and 2.
Fig.

llne 8—-8 of F1g 1.

o)

of layers formed from a relatively

shown in Fig.

8 is g sectional. view: taken on the

- Fig. 9 is a plan view of the hend wheel

shaft assembly.
- Kig.

eembly shown in Fig. 9 looking in the di-
rection of the arrow 10.

Fig. 11 is
line 11—-—11 O-f Fig -
- Fig. 12 15 a plan wew of the coil separat-

- 1ng mechanism.

Iig. 13 1s an end view of the coil wmd-

ing machine, certain parts being shown in

section, and ‘certain parts being omitted to

the rlght of the line 13—13 of T ig. 2 for

the sake of clearness.

Fig. 14 i1s a front elevation of the tell;

stock and parts associated therewith.

Fig. 15 1s a sectional view ta,ken on the
line 15-—-—15 of Fig. 14.

Fig. 16 is an enlarged scale sectional view
taken on the line 16—16 of Fig. 2, certain
parts being omitted for the sake ef cleerness

Fig. 17 is a longitudinal sectional view
of the coil winding spindle.

Fig. 18 is an end view of the spindle
looking .1in the direction of the arrow 18

1n Fig. 17..

19 1s a sectional Vlew taken on the_

Fig.
llne 19——19 of Fig. 17.
- Fig. 20 is sectmnal Vlew teken on the

lme 20—20 of Fig. 17.
| 21 1s a slde elevation of dewces for

Fig.
carrying the paper and spools of wire which
are to be wound on the spindle.

Fig. 22 is a front elevatmn of the parts
21.

Fig. 23 1s a wiring diagram, certain of
the controlling devices being shown in con-
nection thereW1th -

Desc%ptzm of powe?' driven devices cmd
clutch.

Referring to the drawings:
50 desi
of the coil winding machine are mounted.

Upon the base 50 is mounted a head stock

frame 51, see Figs. 1,3 and 4. Frame 51

carries ball bearmgs 52 and 522 upon which

is_journalled the head stock or arbor driv-
ing shaft 53. The shaft 53 carries in fixed

rel ation’ therewith a clutch disc ‘54. ' A

fixed bearing sleeve 55 for the shaft 53 sup-

}

sectmnal #1ew taken on the

gnates a base upon which the perts‘

10 is an end view of the shaft as- :
b

70
( J

80

m-" :

160
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L

' portst a rotatable and longitﬁdinajlly slidable

clutch disc 56 carrying a contact rings 57
of leather or other suitable friction mate-

rial, which contacts. with the disc 54 when

5
10

15

20

the clutch is engaged. The slidable clutch

member 56 is formed with a pulley groove
56* and a second groove. 58.

}_'_OMWOZ“ of clutch.

A fork lever 60 journalled upon a pin 61
which is fixed upon the frame 51, carries
shipper yoke segments 59 which ride 1n the
groove 58 formed in the member 56.

and to the lever 60, and said spring 62 tends
to move the lever 60 in such a direction as

to cause the separation of members 54 and

0. . | | .
Movement is imparted to the lever 60 by

.means of a hand lever 65 which is Pivoted at
.66.  Said pivot 66 may be some point on the

bench 40, which supports the base 50, but

. for the sake of clearness is not shown located

in this manner in Fig. 4.- A link 67 is con-

nected with the lever 65, and a screw thread-

- ed portion passes through bar 68. The rela-

~ tion of the link 67 to the bar 68 may

30

39

. 40

be reg-
ulated by means of nuts 69, 70 and 71. The
bar 68 is connected by means of springs 72
and 73 with the lever 60. ) -

 Another means-of moving the lever 60
comprises the solenoid armature 75, which

cooperates with the solenoid magnet 76, sup-

ported by a frame 77, said frame being
mounted upon the bench 40. o

~ A still further means of moving the lever
60 consists of an L-shaped bar 80, see If1gs.
1,3 and 4. The bar 80 is pivotally mounted
upon a pin 81 which is carried by a block 82
mounted upon the iframe 51. :
connected at one end to the bar 80 and passes
through a hole 84 in the lever 60. Nut 86

threaded onto the end of link 83 and the por-

tion of the bar 80 contacting with the nut

are formed with complemental spherical sur-
faces 85. A lock nut 87 cooperates with the

nut 86 to maintain the nut 86 in fixed rela- : _
~ faces 131 and 132 which are adapted to en-

tion with the link 83. |
The free end of the bar 80 is provided

‘with a slotted hole 88 which cooperates with

a pin 89 carried by a lever 90. Lever 90 1s
fixed upon a shaft 91, said shaft 91 being
journalled upon a block 92 carried by the
frame 51. Upon the upper end of the shaft

91 1s fixed a lever 93. Lever 93 carries pins

94 and 95 which cooperate, respectively, with

- the grooved ends of stop screws 96 and 97

60

46

which are mounted upon the frame 51 1n
such a manner as to be shidable in a direc-
tion parallel with the head stock shait 53.
The stop screw 96 carries stop nuts 98 and
the screw 97 carries stop nuts 99. It is ap-
parent therefore that any object moving in
a direction parallel with the stop screws 96

A
“spring. 62 is connected to the frame 51 at 63

A link 83 18-

with

1,459,013

98 or 99, would 'i'mpart movement to the stop
screws 96 and 97 and, consequently, move-

the lever 60. L _
| Wire feeding mechanism.

ment would be imparted to the lever 80 and

A sleeve 100 is slidably mounted. upon the .

shaft 53 and is held 1n fixed rotative relation

therewith by means of the key 101. Sleeve .

100. carries gears 102 and 103. A plunger

1041s carried by the sleeve 100 and is yield-

ingly pressed against the shaft 53 by means

of a spring 105. The shaft 53 is provided
with longitudinally spaced notches 106 and
107 with which the plunger’ 104 cooperates
to yieldingly lock sleeve 100 in one of two
positions relative to the shaft 53. A washer
108 1s secured upon the end of the shaft 53
by means of the screw 109 and serves to limit
the movement of the sleeve 100 1n one direc-
tion. Hand wheel 110 provided with a han-
dle 111 1s secured upon the sleeve 100 by
means of a
wheel the shaft 53 may be manually rotated
if desired, and sleeve 100 be moved longi-

tudinally- of the shaft 53. to either of the
‘positions determined by the notches 106

and 107. - - .
A feed screw shaft 120 is journalled upon

the frame 51 and carries a gear 121 which is
adapted to mesh with gear 102, and gear 122

which is adapted to mesh with the gear 103,
and a
124. (ear 124 1s carried by a feed screw
shaft 125 which is journalled upon the frame
51. The directions of rotation of shaft 53,
feed screw shaft 120 and feed screw shaft

125 are indicated respectively, by means of

pin 112. By means of the hand

80

80

ear 123 which meshes with a gear

100

the arrows 126, 127 and 128. 1t i1s apparent .

that the speed ratio between the feed screw

shafts 120 and 125 and the shaft 53 can be
varied by shifting the sleeve 100 axially of -

the shatt 53 in order to bring gear 102 into
mesh with gear 121 or gear 103 into mesh

shafts will be referred to as screws. -
A feed nut 130 having screw threaded sur-

cage with feed screws 125 and 120, respec-

* tively, is mounted upon the feed nut rod 133.

Rod 133 is slidably and rotatably mounted
upon the frame 51. In order to shift the nut
130 out of engagement with one of the feed
screws and into engagement with the other

there is provided a link 134 connected at one
~end with the nut 130 and passing through a

hole formed in a nut shifting lever 135.
Lever 135 is

oear 122. Hereafter the feed screw

105

110

115

120

pivoted at one end upon a pin

136 carried by nut shifting cam shaft bracket

187. Bracket 137 supports for rotation nut

120

shifting cam shaft 138 carrying at one end a

gear 139 and at the other end the nut shift-
ing cam 140. Cam 140 is provided with a

, cam race 141 which cooperates with the
and 97 which should strike the stop nuts roller 142 rotatably journalled upon the pin

130



10

20

respectively

1,459,013

143 carried by the lever 145. The link 134
1s provided with sleeves 144 and 145, and

with springs 146 and 147 which are located
between sleeves 144, and 145,
and nuts 148 and 149 which have screw
threaded engagement with the link 134.
When the lever 185 is in the position shown
i Fig. 8, the nut 148 may be adjusted along
the link 134 in order to put the proper
amount of compression in the spring 146
whereby the sleeve 144 will be yieldingly
held in engagement with the lever 135, and
the nut 130, in yielding engagement with the
screw 125. Likewise after moving the cam

157180° from this position shown in Fig. 3, the

nut 149 may be adjusted whereby to: place

_compression 1in the spring 147 in ordér that -
the sleeve 145 may be yieldingly pressed

against the lever 135. In this manner the
nut 130 will be held yieldingly against feed

screw 120. Lock nuts 150 and 151 are em-
- ployed for holding the nuts 148 and 149, re-

spectively, in adjusted,

positions on the link
134. .

end portion 153 upon which are mounted a

collar 154 and hub 155 to which is fixed a

30

~bar 156. The rod 133 may be rotated with

respect to the hub 155 and bar 156, but can-
not be moved endwise relatively thereto on
account of the collar 154 and the nuts 157
which have screw threaded engagement with

~ the end of the rod 133. Bar 156 is attached

39

440

45

00

8o

to a hub 158 which is fixed upon wire guide
rod 160, which is supported for axial move-
ment by brackets 161 and 162 which are sup-
ported respectively by the base 50 and the
tail stock frame 170 to be described later.
The rod 160 carries a plurality of wire guide
wheels 163 which are loosely journalled

thereon. - The wheels 163 are located with

respect to one another and to the rod 160 by
means of sleeves 164 and 165 which are pre-
vented from movement relative to the rod
160 by means of set screws 166.

Arbor tail stock. |
' Referring to-Figs. 2, 13 and 14, 170 desig-

nates the tail stock frame which is mounted -
upon the base 50 and supports the bracket

162 which has just been described. Frame
170 supports a nut 171 in which is mounted

a screw 172 which may be turned by means
of a hand wheel 178.  The nut 171 carries

~ the tail stock pin 174. While the nut 171 is

In - position in the frame 170, hole 175 is

bored at right angles to the axis of the nut

171, and in this hole 175 are located clamp-

60

’_ 65

ing members 176 and 177, the former having
screw threaded engagement and the latter

having sliding engagement with the screw
178 provided with a hand wheel 179. The.

presence of the clamping members 176 and

dinal and rotative movement of the nut 171

- The feéd nut rod 133 has a redﬁced outer .

 half-shell portion 191.

‘the shell 191

with respect to the frame 170. By turning

the hand wheel 179 in a clock-wise direction
as viewed in Fig. 14 the clamping members
176 and 177 will be drawn together and will
clamp the screw 172 in position relative to
the support 170. Thus it will be seen.that

the hand wheel 173 may be turned to move
‘the tail stock pin 174, and the hand wheel
179 may be turned to lock the pin 174 in
“position and to prevent accidental movement

of the hand wheel 173.

By _
that the head stock shaft 53 is provided
with a tapered end portion 532 and it will
be understood that the shaft 53 and the pin

174 are located in exact alinement with one"

another. - o
- Coil winding arbor.

| Referring now to Fig, 17, 180 designates

as a whole the coil winding arbor, which in-
cludes arbor shaft 181 having conical recess-

~es 182 and 183, by means of which the shaft
181 may. be journalled upon the head stock

shaft 53 and the tail stock pin 174. Shaft
181. 1s generally rectangular in cross sec-

tion as shown in Figs. 19 and 20, but is pro-
vided with

, plain eylindrical portions 184
and 185 and a screw threaded cylindrical

portion 186. A nut 187 cooperates with the

screw thread 186 and supports half-ring
members 188 and 189 which are adapted to
project into a groove 190 formed upon the
The half-shell por-
tion 191 has a cylindrical outer surface but
1s provided with a rectangular groove 192

mto which projects a portion of the bar
181.. The bar 181 is provided with notches.

70

75

referring to Fig. 4, it will be seen

80

90

96

100

193 and portions 194 which are inclined with -

respect to the axis of the shaft 181. Rollers
195 journalled upon pins 196 carried by

and ride upon the inclined surfaces 194. A
half-shell portion 197 having an outer cy-

lindrical surface is provided with a rectan-
- pular groove 198 into which projects a por-

tion of the shaft 181. Shell portion 197 is
fastened to the shaft 181 by means of screws
199. When the shell portions 191 and 197

-are 1n the position as shown in Fig. 1, their

outer cylindrical surfaces form a substan-
tially continuous cylindrical surface upon
which the paper and wire are wound. The
shell portions 191 and 197 are provided with
portions 200 and 201 which when in the
position as shown in Fig. 7, form a sub-
stantial continual cylindrical surface over

which projects a cup-shaped member 202

which is secured to the shaft 181 by the

means of a pin 203. In this manner the

movement of one end of the shell portion
191" away from the shaft 181 is limited.

- The movement of the other end of the shell
177 within the hole 175 prevents longitu-

portion 191 away from the shaft 181 is
limited by the engagement of the half-ring

105

project into the notches 193

110

115

120

125

Ll
-

130



member 188 or 189 with the groove 190.

It is apparent that when the nut 187 is
turned in such. a manner as to ‘be, moved

R toward the left hand end of the bar 181

ey

10

as viewed in Fig. 17, the nut will move the

upper shell section 191 relative to the shaft

181 and lower shell section 197 releasing

‘the pressure on the rollers 195 and permit-
ting the shell portion to approach each

other. When this occurs it is apparent that
the cross-sectional area of the spindle 180

wrll ‘be reduced, thus facilitating the re-
moval of the coils which are wound upon

the spindle.

20

20

- ‘against a

30

~ rotated. The shaft 58 is also provided with

39

40

45

o0

55

-~ Arbor driving plate. |
In order that the arbor 180 may be turned

with the head -stock shaft 53, the shaft 181

is provided with a disc 205 having a hole 206
which receives a plunger 207 supported by
a face plate 208 fixed upon the shaft 53.
The plunger 207 is mounted within a bush-
ing 209 carried by the face plate 208, and
the plunger 207 ‘is yieldingly pressed in a
direction to the right as viewed in Kig. 4,

by means of a spring 210.pressing against

a shoulder formed on the plungeéer 207 and
v plate 211 fastened to  the face
plate 208 and through which the plunger
207 passes. It will be apparent therefore
that when power is ‘applied to the pulley
57, and when the clutch members 54 and 56
are in engagement, the arbor 180 will be

a pinion 212 by means of which the shaft
53 may be turned when said pinion 1s en-

gaged by gearing to be described, in the
following paragraph. . . .

Paper feeding and cutting mechanzsm.

Referring p&rticulaﬂy"ta Figs. f6,~_,7.'ﬁ,'ndf.

9, 220 and 221 designate shait brackets
which are mounted upon the base 50 and

secured thereto by means of screws 222 and

223. Brackets 220 and 221 support for ro-
tation the shaft 224. Referring to Fig. 9

in which the hand wheel shaft assembly.is

shown, shaft 224 carries a nut shifting cam
driving gear 225, a paper feed roll driving
gear 226, arbor driving gear 227, shear cams
298 and 229, counter-driving gear 230 and
the hand wheel 231. The base 50 supports

a bracket 232 which carries a bearing 233
in which the right hand end of the shaft
922418 journalled. |
. The gears 226 and 227 are mutilated, as

 shown in Figs. 10 and 11. When the shaft

60

224 is in the “home” position, gears 226
:_:l.nd 227 and the cams 228 and 229 will be
in the position shown in Figs. 5, 10 and 11.

~ The cams 228 and 229 are provided with

445

shallow notches 235 which i1n the ‘“home”

position of the shaft 224 occupy positions
vertically above the axis of the shaft 224.

As shown in Fig. 3 the gear 225 meshes

250 designates a stationary
mounted upon brackets 220 and 221 and sup-
- portin

.o, 1,458,018 .

with the gear 1389, so that by turning the

hand wheel shaft in a clockwise direction
as viewed in Fig. 13, the cam 140 will be
moved in a clockwise direction. The ratio
of the diameters of gears 225 and 139 1s 1
to 2, so that one complete revolution of the

70

hand wheel shaft 224 will cause the cam 140

to be moved 180° whereby the nut 130 may

be moved out of engagement with the feed

screw 125 and into engagement with the

feed screw 120. o ¢
Referring more particularly to Fig. 7

shear

a shelf 251 which serves to sup-
port the paper as it leaves the rolls 238

and 239, and to direct the paper across the

upper surface of the shear blade 250. The
movable shear blade 252 which, cooperates

with the shear blade 250 is mounted upon

shear blade blocks 253 and 254, which are
mounted for vertical movement upon screws
255 and 256, respectively, carried by brack-
ets 220 and 221 respectively. Blocks 253
and 254 are provided with cam followers
957 and 258 -which cooperate with shear
cams 228 and 229, respectively. A’ shear
block tie bar 259 is secured at either end
upon the shear blocks 253 and 254 and 1s
provided with holes through which the bolts

75

blade{

80

80

90

95'

955 and 256 may extend. Adjusting screws -
260 pass through the shear blade 252 and

into the tie bar 259, and springs 262 are

interposed between the blade 252 and the

tie bar 259.  Springs 261 are interposed

shear blade 252. 1
the screws 260 relation of the blade 252 to

sharpened edge of the blade 252 may be
maintained 1n correct  relation with the

sharpened edge of the blade 250. Screws

263 and 264, having threaded engagement
with brackets 220 and 221, respectively, are
employed for the purpose of adjusting the
blade 250 relative to the blade 252. Springs

100

"between the heads of screws 260 and the
By means of adjusting

 the tie bar 259 may be adjusted, and the

105

110

265 and 266 cooperate with the heads of =

bolts 255 and 256 respectively and with the
upper surface of tie bar 259 in order to
maintain the cam followers 257 and 258 1n
operative relation with the shear cams 228
and 229 respectively. |

115

- To prevent the edge of p,apef moving up- .

wardly with the upward movement of the
shear blade 252, a paper retaining bar 267

120

is mounted upon the blade 250 but separated

therefrom by spacers 268 and 269. Spacer
269 has an upstanding leg
which the shear 252 bears, in ordgr that

interference with the edge of the blade 250

will be prevented.
| - Ooil separating provisions.

; When_ a plurality of layers of insulatiﬁgu
‘paper have been wound upon the spindle,

269> against -

125 .

130
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-~ a tube of paﬁer 1s formed which must be

10

“Referring more particularly
‘and 12 arms 270 and 271 are
nalled upon the shaft 224 and the free ends

divided in order that the coils may be
separated from each other on being removed
from the spindle. The mechanism for di-
viding the 1nsulation will now be described.
) to Kigs. 5, 9
loosely. jour-

thereof are provided with notches 272 as

shown in Fig. 5. These notched ends of
the arms 270 and 271 hook over a rod 273

- which 1s loosely journalled upon arms 274

15

20

and 275. These arms 274 and 275 are in

turn loosely journalled upon a rod 276. The
ends of rod 276 normally rest upon inclined
surfaces 277 and 278 formed upon bars 279
and 280 respectively. Clamped upon the
rod 273 are a plurality of knife blade hold-
ers 281, each of which carries a knife blade
282 which 1s clamped to the holder 281 by
means of a clamping bar 283 and a screw
284. Sleeves 285, 286 and 287 serve to

- space the knife blade holders 281 at the cor-

25

30

35

40

45

~ thereby causin

- 50

- 60

rect distances from one another and from
the arms 274 and 275. The location of the
knife blade holders 281 is such that the
cutting edges of the knife blades are lo-
cated in 'a%inement with the grooves 1802
of the spindle 180. Nuts 288 and 289 co-
operate with the threaded end portions of
the rod 273 and serve to maintain the parts
supported upon the rod 273 in correct po-
sition. The lower surfaces of the free .end
of the knife blade holders 281 rest upon the
upper ends of adjusting screws 290 which
have screw threaded engagement with ad-
justing screw bar 291 which is secured at
each end thereof upon the arms 270 and 271.
A lever 292 is mounted upon the rod 276.
By reference to Fig. 5 it will be seen that
when the outer free end of the lever 292
19 raised, the upper surface of said lever

292 will engage one of the sleeves 286 car-

ried by the rod 278. This movement of the
lever 292 will cause the rod 278 to mdve
upwardly and the bars 270 and 271 to swin

upwardly about the shaft 224 as an axis,

the knife blades 282. While the movements
referred to are taking
of the rod 276 are riding upwardly on the
inclined surfaces 277 and 278 of the blocks
279 and 280. Thus it will be seen that the
arms 270 and 274, and the arms 271 and 275

cooperate together as the links.of toggle

_ ioints. Therefore it is apparent that very

ittle force. need be exerted upwardly upon
the outer free end of the lever 292 in order
to obtain sufficient pressure at the knife
blades to force the latter through several
thicknesses of paper wound upon the spin-
dle. The upward movement of lever 292

~1s limited by the rod 276 striking against

6o

screws 294 passing through bars.279 and 280.
- The form of mechanism for separating the

g an upward . movement of,

place the outer ends

coils just _descri_be'd provides for the ready '

removal of a part of said mechanism from
the coil winding machine, When it is de-
sired to renew the knife blades 282 it is only
necessary to remove the arbor 180.from the
machine and then to swing the arms 270 and

271 upwardly so that the free ends are out
of engagement with the rod 273. When this

1s done the rods 273 and 276 and the parts

attached thereto may be removed from the

70

5

machine, in order that the knives may be re-

placed. By removing the arbor, the knife
blade holders 281 can be swung toward the
tront of the machine to a more accessible
position, without removing any of the sep-
arating knife mechanism from the machine.

Counter and signal.

Referring to Fig. 18, 300 designates a
counter shaft bracket secured upon the base
50 and providing a bearing for a counter
shatt 301 upon which is formed a gear 302

which meshes with the counter driving gear

230 carried by the shaft 224, = (See
Ifig. 9.) The shaft 301 carries a post 303

80

85

80

upon which is mounted a split sleeve 304 .

having a friction fit therewith. The sleeve .
The

304 carries an index or hand 305.
bracket 300 is provided with outwardly
extending ears 306 and 307, see Fig. 16,
which support sleeves 808 and 309 upon
which is mounted the dial 310, but insu-
lated ' therefrom by means of insulating
washers 311 and 812. Screws 313 and 314
passing through insulating washers 815 and

316 seture the dial 310 upon the bracket 300,

and 1n spaced relation with the upper sur-
tface thereof. The dial 310 is provided with

95

100

a hole 317 which is located concentrically

with the sleeve 304 but out of contact there-
with. Referring to Figs. 2 and 183, the dial

310 carries a stud 318 located in the path of

the hand 305. Referring to Fig. 13 the dial
310 1s shown diagrammatically connected by
wire 320 with a bell or other signaling device
321, connected with a source of current 322
which is grounded by means of wire 323
upon the bracket 300. * It is apparent there-
fore that whenever the hand 805 strikes
against the stud 318 an eledtric circuit will

105

110

115

be formed causing bell 321 to ring. The use

of this signal will be described in connection

with the description of the operation of the -

machine.

" The base 50 may be provided with an oil
receptacle 330 from which a small quantity

of oil may be removed by means of brush

831 and appled to the tail stock pin 174, in

order to reduce friction between the spin-
dle 180 and the pin 174. o

Paper roll holder and tension device.

120

126

A device for holding the roll of insulat-

ing paper maintaining the required amount

of tensioning thereon will now be described.

130
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Mounted upon the bench 40 and to the rear

- of the frame 50, see Figs. 5, 21 and 22, are

b

10

paper roll shaft brackets 350 and 351 which
are secured upon the bench 40 in correctly
spaced relation, These brackets 350 and
851 carry bearings 352 and 353, respectively,
upon which is journalled the paper roll

shaft 854. The shaft 3854 has screw thread-
‘ed portions 355 and 356 which are engaged

by nuts 357, 357 and 358, 358, By removing

~ the nuts 858, 358 it will be seen that a rell of

paper may be slipped on the shaft 354 with

one end of the roll touching one of the nuts

15

20

357, 3857. By applylng the nuts 358, 358

the roll of paper 359 (see also Fig. 5) may
be clamped in position upon the shaft 354.
One end of the shaft 354 1s
a groove 360 which receives a shoulder 361
provided on a screw 362 which has screw
threaded engagement with "a bracket. 363

- supported by the frame 351. The screw 362

25

is provided with a hand wheel 364 by means
of which the nut may be turned to effect

Jongitudinal movement of the shaft 354.

The adjustment described permits of align-

ing the paper roll with the arbor 180. A set

 screw 365 having screw threaded engage:

~ ment with the bracket 363 serves to maintain,
the adjusting screw 362 in fixed position..

30

35

Secured upon the other end of the shaft 354

is a grooved band wheel 366 around which.
passes a leather band 867. Said band 367

passes around a -stud 368 fixed upon the

bracket 850. The ends of the band 367 are

united by means -of a spring 369. Refer-
ring to Kigs. 5, and 21 it will be seen that
the paper which is represented by the dot

~ and dash line 370 is wound off the roll of
~ paper 359 in such a direction that the roll

40
_ 45
so‘
58
60

a8

rotates in a clockwise direction, It will be
seen that the spring 369 is located back of a
vertical plane passing through the axi$ of
shaft 354 and stud 368. This arrangement
1s necessary in order that the clockwise ro-
tation of the paper roll 359 may be yielding-
ly restrained whereby to place a substan-

“tially uniform tension on the paper 370 as

it is unwound from the paper roll, resulting
in ‘keeping the paper stretched and free
from wrinkles. _ |

Wire unwinding mechanism.

The 'device for unwinding the wire from

the reels upon which the wire 1s wound when

received from the manufacturer will now
- be described. Referring to Figs. 5, 21 and

22 the brackets 350 and 3851 support a plat-
381 of wire may be mounted.

A tubular post 382 is fixed in a vertical
position upon the platform 380, and sup-

ports for rotation a spindle 383. Said spin-

dle 383 is provided with a shoulder 384
which rests upon a felt washer 385 which in

turn 1s supported upon the upper surface

felt washer 388 and a metallic washer

provided with

- 380 adjacent the

1,469,018 .

of the post 382. The lower end 6f the spin-
dle 383 is provided with screw threads -

A
389
are mounted upon the spindle 383 and are
held in position by means of the spring 390.

which are engaged by nuts 386 and 387.

0

It is apparent that by adjusting the nut 886 .- '

the tension on the spring 390 may be va-
ried whereby to vary the friction between

‘the spindle 383 and the post 882. It is de--

sirable that a certain amount of friction

75

shal] exist between the spindle 383 and the -

post 382 in order that a required amount of

tension may be maintained-in the wire as 1t

is being unwrapped from the spool 381 and
applied upon the spindle 180. By inserting
the felt washers 385 and 388 between -the
post 382 and the shoulder 384 and the wash-

justment can be carried to.a much finer de-

and the post. - I -
- The upper end of the spindle 383 1s pro-
vided with a pin 392 extending transversely

‘of the spindle and beyond the cylindrical

80

er 389 carried by the spindle 383, the ad- -

80
gree, and to a degree suitable for-all un- -
-winding speeds, than where there 1s a metal
‘to metal friction contact between the spindle

90 .r .,

surface thereof. A thimble 393 fits over

“the upper end of the spindle 383 and 1s pro-.
vided with notches 394 which receive the
projecting ends of the pin-392. In this man-

0o

ner the thimble 393 is made to turn with the -

spindle 383. _

- i

The’ thimble 393 is prévided with a re- |

duced upper end portion 397 upon which is
mounted for rotation a cup 398. The cup

398 carries a pin 399 to which one end of a

100

coil spring 400 is connected. The other end

of the spring 400 1s connected with the re-
duced portion 397 of the thimble 393. A
cover 401 cooperates with the cup 398 to
form an inclosure for the spring. - A screw
402 having threaded engagement with the

- reduced portion 397 of the thimble 393
~mailntains the cover 401 and cup 398 1n po-

sition upon the thimble 393. A finger 405
1s secured at one end upon the cup 398 and
at its lower end carrieg,a fork 406 in which

is rotatably mounted”a wheel 407, said

wheel being located substantially midway
between the ends of the reel 381. The de-

which has just been' described is not our
joint 1nvention but 1s described and claimed
in the co-pending application of Samuel

105

110

116

vice for unwinding the wire from the reels

120

Rogers, Patent No._ 1,348,321, patented Au-

_ - gust 3, 1920. .
form 380, upon which a. plurality of reels

A dog 408 1s secured upon the platform

‘post 382 and pierces the
lower wooden end of the reel 381, in order

125

to prevent said reel from turning upon the

post 382. S L .
Referring to Fig. 21 a plurality of posts

410 are shown mounted upon the platform

380, each of these posts being located in a

130
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certain relation to one of the posts 382. Up-
on the upper end of each post 410 is secured
a bracket 411 upon which is pivotally
mounted a tension wheel frame 412 carryin
at 1ts free end a tension and guide whee
413, provided with a groove 414.

Tt will be noted that the axis of the spin-
dle 383 if extended would be tan ent to the
bottom of the groove 414. As will be appar-
ent from the descrlptlon of the operation of

- the device which is to-follow, this arrange-

ment- 1S necessary in order that the turning

- couple acting upon the spmdle 383 may be

15

20

constant.
Control when wire b?eaks.

A leaf spring 415 is mounted at one end
upon the bracket 411 and the outer free end

thereof engages pin 416 carried by the ten-

sion wheel frame 412.- This spring 415 tends
to move the tension wheel 413 in an upward

direction. The spring 415 has an electrical
connection with the bracket 411. A spring

~ contact 417 1s mounted upon the bracket 411

29

- 30

39

40

45

50

but insulated therefrom.

the wire leading off from the sp 001 381
around the ulde wheel 407 and upwardly
around the tensmn wheel 413 then down-

wardly around the wire guide roll 163 ‘and .
then around the -arbor 180. On account of

the. friction maintained between the spindle
383 and the post 382, as previously de-
scribed, sufficient tension will be maintained
on the wire 420 to maintain the springs 415
anc 417 out of engagement as shown in Figs.
5 and 21, and at A, in Flg 23. 1f, however
the wire 420 should break the spring 415
will be released and cause the tension roll
frame 412 to move upwardly to the position
shown at B in Fig.
the following clrcult will be established :—
battery 425, wire 426, magnet 427, wire 428
to the lever 65.

23,
current will flow through the lever 65
through switch contact 429 to ground and
thence back through the post 410 which 1is
grounded, and across conta,cts 415 and 417
and thence by wire 430 on to battery 425.

- When' this cn*cmt has been established an

53

armature 431 will be attracted by the mag-
net 427 and cause a.closing of contacts 432
and 433.

- closed current from a 110 volt light circuit

65

or other source of electric current will flow
through the solenoid 76 and thereby cause
- the attractmn of solenoid armature 75. This

movement of armature 75 will cause the
clockwise movement of the lever 60 as
viewed in Figs. 4 and 23, whereby to effect
a separation of clutch members 54 and 56
and to stop the rotation of the spindle. The

broken ends of the wire can then be secured

23. When this occurs.

Assummg that the lever 65
is 1n the position as shown in Fig. 4 and in
.. the dotted line position as shown in Fig:

When contacts 482 and 433 are

‘place the following events will take

P

tOgéther and the wire threaded around the

tension roll 413, thus restoring conditions to

normal and permlttm the contacts 415 and
417 to be maintained out. of engagement by

the tension on the wire.

70

The electric circuits described permlt not -

only the use of an available high voltage
current for operating the solenoid magnet,

but the complete insulation of such a cur-

rent from the machine, whereby the oper-
ator will be protected from shock

A motor 500 shown diagrammatically
Fig. 3 1s connected by means of a belt 507
with the pulley 562 for the purpose of driv-

~ ing the shaft 53 when the clutch members
are enga,ged

Mode of opemtzon

75

80

The operation of the machine will now be )

descrlbed

85

Let 1t be assumed first, that the reels of | '

“wire are in position upon_the platform 380

and that the roll of paper used for insulat-
Ing purposes-is in position on the spindle

- 354, and that the arbor 180 1s not in position
‘Referring to Fig. 5 the line 420 dem nates - -

in the machine.
The first operation is to gras the end of

90

the paper and to draw it forward and pass it

between the feed rolls 239 and 238. This op-
eration can readily be performed since the

10]¥239 can be swung upwardly away from

95

the roll 238. The drawing of the end of the

paper is continued until the edge of the

paper passes over the shelf 251 and up to-,

the cuttin ed e of’the blade 250. Then the

‘upper rol 239 1s allowed to descend upon

the paper and to hold it in the position de-

100

seribed. - The taill stock feed screw 17 318

turned so as to recede the tail stock

180 is placed in position with its conical
seat 182 resting on the tapered end 53* of
the -head stock spindle 53. The arbor 180
is rotated manually until the spring pressed
plunger 207 snaps into the hele 206 in the

pin 174
from the head stock spindle 53. The arbor:

105

110

disc 205. A driving connection between the

spindle 53 and the arbor 180 is thus effect-

ed The tail stock screw 172 1s then rotated

until the tail stock pin 174 enters the conical
seat 183 in the end of the arbor 180.
A portion of wire is unwound from- each

‘reel and trained around the wheels 407, 413
and 163 and is fastened to a hook 1812 se-

cured upon the arbor shaft 181 (see Kig.20).

The next operation is to rotate the hand
wheel 231 360° in a clock-wise direction
as shown by the arrow 510 in Fig. 13 and
the arrow 511 in Fig,
operation of the hand wheel 231 is taking
place

automatically. Referring to Figs. 1 and 5
it will be seen that the teeth 011 “the gear
226 will engage
236 causing the same to rotate in a clock-
wise direction as viewed in Fig. 5. The

2. While thlS manual

116

120

128

e with the paper feed pinion..
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paper will be fed forward over the edge
of the knife 250 until the edge of the paper
strikes the wires 420 which are backwardly
and upwardly inclined . from the arbor 180.
The position of the end of the paper at this

instant is represented diagrammatically by

a dot and dash line 370> DBefore the edge
of the paper reaches the wires 420 the gear
227 will have moved sufficiently so that a
portion of its tooth periphery will engage

the gear 212 causing the-arbor 180 to ro-

 tate 1n a clock wise direction as viewed 1n

Fig. 5. A further feeding of the paper by
the feed rolls will cause the paper to be de-
pressed by the moving wires 420 until the
paper occupies the position shown by the

dot and dash line 370* in Fig. 5. Owing

to the fact that the paper is first fed over
and about the coil and then depressed onto
it, it is not necessary to vary the relative

positions of the arbor and paper guiding.

~ means as the diameter of the coil is 1n-

25

30

86

40)

creased. After a certain movement of

gear 212, the gear tooth portion of the pe-

riphery of gear 226 will be free of the paper
feed pinion 236, and the feed rolls will be
free to turn independently of any gearing
while the arbor 180 continues  to rotate
further upon further rotation of the hand
wheel "“shaft 224 to wrap up the required

number of layers of paper upon itself. At

this time a mutilated portion of the gear
227 will come adjacent to the gear 212 and
the motion of the arbor 180 will cease.
Then, as the shaft 224 continues to rotate
the movable shear blade 252 will descend
into cooperation with the stationary blade
250 and shear off the paper. Then while
the blade 252 is ascending to normal po-
sition, another tooth portion of the gear
227 will engage with the gear 212 and will
rotate the arbor 180 in a clock-wise direc-
tion in order to wrap up the length of
paper included between the arbor 180 and
the shear blades 250 and 252. When the
shatt 224 has been rotated the entire 360°

the notches 235 in the cams 228 and 229

- will have arrived at a position vertically

b0

58

~ @0

86

- withstandin

“above the center of the shaft 224, whereupon

the cam followers 257 and 258 will drop
into said notches under the influence of the

springs 265 and 266 and yieldingly lock the

shaft 224 in home position. At this'time
another multilated portion of the gear 227
will have come adjacent to the gear 212,

thereby permitting the arbor to turn free

of any gearing connected with the hand
wheel shaft 224. f' '

In this manner the required number of
turns of paper have been wrapped about
the arbor 180. Since the rotation of the
arbor determines the amount of paper
wrapped thereon, it is apparaent that, not-
the constantly increasing di-
ameter of the coll being wound upon the

which motion is imparted to said

1,469,018

arbor, the number of turns and hence the
thickness of the insulation between the sev-
eral layers of wire will remain the same.

While the movements described in the
foregoing paragraph have been. taking
place, the gear 225 (See Fig. 3) will have

turned the gear 139 in a clock-wise direc- .

tion, whereby to rotate the cam 140, 180°.
Let it be assumed to start with that the nut
130 occupies the position 130* shown 1in
Fig. 1. |

The arbor has now been prepared for

‘wrapping on ‘a layer of wire, and at this

time a few turns of wire have been wrapped

around the insulating paper as the paper

was being wrapped upon the arbor 180. The

80

next operation is to move the hand lever 65

into the position shown in Fig. 4 or in the

~dotted line position shown in Fig. 23. This

movement of lever 65 will cause the lever
60 to be shifted counter-clock wise causing
the clutch member 56 to be moved into en-

gagement with the clutch member 54. As

previously mentioned the pulley 56* is be-
ing continuously rotated by the motor 500
through the medium of the belt 507.  The
arbor 180 will then be rotated in a clock-

85

90

wise direction as viewed in Fig. 5. Clock-

wise motions as viewed in Fig. 3, will be

imparted to the screw 125 by means of the
gearing 102, 121, 123 and 124. The turn-
ing of screw 125 will cause the nut 130 to

95

move from its position 180® to the full line .

position as shown in Fig. 1 and still further
to the dotted line position 130b.. When this

occurs, a lug 440-carried by the nut 130 will

97 to move in a direction from left to right
as viewed 1n Fig. 1. The screw 97 will at
the same time impart motion to the lever
93 causing 1t to rotate in a counter-clock

wise direction as viewed in Fig. 1. From

the lever 93 motion will - be imparted
through the shaft 91, the arm 90, the lever

80, and the link 83 to the lever 60 causing:

sald lever 60 to rotate in a clock-wise di-
rection as viewed in Fig. 4. 'When this oc-

curs the clutch members 56 and 54 will
“be disengaged and the arbor 180 will cease

to rotate. _ , -
At this time a plurality of equally spaced

turns of wire will have been wound upon

the arbor 180 by reason of the uniform move-
ment of the guide wheels 163, due to the
uniform movement of the nut 130 from

guide

100

engage the stop nuts 99 and cause the screw

105

110

115

120

wheels 163 through the rod 133, cross bar .
156 and guide wheel shaft 160. The arbor is

now ready for the application of the insu-
lating paper. S
Since the arbor

nce 180 has been stopped auto-
matically

in. the manner described the hand

125

lever 65 may be released since its presence

In. the position as shown in Fig. 4 will not
cause the arbor to rotate any further un-

130
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- tﬂ the nut 130" has béen ‘.shiftedh-to the
- other screw 120. The hand wheel 231 i |

again rotated 360° causing the automat-

1c' feeding of the paper to the arbor,
the' winding of the paper on the arbor,
paper and the winding
cut off end of the paper upon - the

the cutting off of the

~-.arbor. -This operation of the hand wheel

10

' position ‘the nut 130

/
15

- Fig. 3 is slightly displaced

20

will cause the cam 140 to turn another 180°
and cause the shifting of the nut 130 to the

position 130¢

as shown in Fig. 3, in which
will be 1n engagement
with the screw 120. - By referring to Fig. 1

it will be noted that the position 130° cor-
position shown in
to the left of the

responding to the same

position 130° shown in Fig. 1. This displace-

ment takes place by reason of the fact that
as the nut is rotated in a clock-wise direction,
as viewed in Fig.-3, the side edge of the nut
~ will strike against a beveled camming edge

-~ 450 of the bar 451. This displacement of
- the nut causes the guide wheels 163 to move

20

~layer of wire cannot be effective to misguide
the application of the first few turns of the.
30

- erated by one of the feed screws.

‘to the left during the time between the cut-

ting off of the paper and the complete wind-

‘ing up of the cut off end of the paper upon

the arbor 180. In this manner the preceding
next succeeding' layer while the paper is be-
ing wound on, and the guide nut is not op-

- After the second ‘application of insulatin.g
paper has been made upon the arbor 180, the

lever 65 1s moved as before into the position
‘shown in Fig. 4 in order. to rotate the spin-
dle and to guide the wire longitudinally with.

- respect to the spindle. It will be noted that

40

this lever cannot render the clutch operative

until after the feed nut has been moved away
- from the stop. Hence the power operated ,

- member or shaft ecannot be connected with
~the arbor and feed screws until after the

~ paper has been severed from the supply roll .

45

50

and substantially all of it wound about the
arbor.. During this. operation the nut 130

will move from its position 130¢ to a position.

1307, at which time the lug 440 will have en-

gaged the nuts 98 on the stop serew 96,
a

thereby causing the screw 96 to move in-
direction to the left as viewed _Fig. 1,

- This movement of screw 96 will cause coun-

55

60

- ter clock-wise rotation of the lever 93 where-
_upon the lever 60 will be moved as before to-
disengage the clutch members 54 and 56.

The next movement of the hand Whe{él

shaft to cause the third application of in-
sulating paper upon the arbor 180 will cause

the nut 130 to be rotated counter clock-wise
into the position

1. It will beé noted that position 130® is
slightly displaced to the right of position

~ position shown at A in Fi _ o
‘the wire should break the wheel 413 will .

prevented.

_ k ‘ heavy spring 62 has
shown in full lines in Fig.
3. The corresponding position of the mut .
130 1n this position is shown at 130® in Fig.-

1804, This displacemeni; ‘takes .plaé}e by
reason of the fact that as the nut 130 18

moved out of its

thereof engages a beveled camming sur-

face 452 of the bar 453.- This displacement
takes place likewise during-the time between

the shearing of the paper and the return of

“the hand wheel shaft 224 to its home POSi-

’ g‘ |

65

position 130.a portion

0

tion. The purpose of this movement is the h

same as has before been referred to in con-

nection with the displacement from positions

130" to 180°, |

75 .

- Referring to Fig. 23 it will be noted that

when the hand lever 65 is moved into dotted

line position an electric connection will be
made between it and the spindle contact

80

member 429. TIn the diagram this contact -

member 429 is grounded. As has been ex-

plained, when the wire 420 is trained around

the wheels 407, 418 and 163 and secured to
the arbor 180, there will be sufficierit tension
in the wire to cause the wheel 413 .to be in the

be released and the bracket 412 will move to
the.position B as shown'in Fig. 23, under the

When this occurs an electric circuit will be

85

g. 23. However, if

90

action of the spring switch contact 415. -

established through the relay magnet 427.

The armature

source of current to cause the attraction of

This -operation may .take place independ-
ently of the fact that lever 65 may still be
held 1n contact making position, since the
magnet 76 is-strong enough

after the arbor has stopped and it is desired
to remove the wire entirely from one of the

1he armature 431 will be attracted to cause
“the closing. of contacts 433 and 432 where-
. upon the solenoid will be energized by some

05

- the solenoid armature 75 and to move the
lever.- 60 into clutch disengaging position.

100 .

. n to overceme the -
action of the springs 72 and 73. If, however,
105 -

rolls 413 even though it has not broken or -

one of the reels has been emptied and it is

desired to replace the same with a full reel,
it would not be desirable to have the battery

110

425. continue to discharge. current through

the relay magnet 427 during the time the

switch contacts 415 and 417 are closed. -

Hence the lever 65 has been made a part of

an extra switch in the relay circuit so that
when said lever 65 is released, this relay cir-

charge of current from the battery 425 is
It will be noted

that a- comija,ra,tiiréiy- -
been provided for the

116

‘euit will be broken at the contact 499 al- o
though the. contacts 415 and 417 may. be
~ closed. In this manner an unnecessary dis-
120

purpose ‘of normally maintaining the clutch .

nembers -54 and 56 out of engagement. "
‘herefore, it is necessary- that the lever 65
be held manually in the position shown in
else the arbor 180 will - ..

Fig. 4 continuously
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this manner the arbor is collapsed and the

coils may be readily removed therefrom.
Referring to Figs. 5, 21 and 23 1t will be

observed that, due to the tension on the wire

not rotate. This feature is considered a con-
siderable advantage since it insures the pres-
ence of the operator at the machine all of
‘the time while the machine is running.

- b

n

It will be apparent that the nut 130 can
act automatically through the mechanism
described to move the lever 60 into clutch
disengaging position without effecting the

-position of lever 65. This is ot considerable

10 advantage since although the hand may
 maintain the lever 65 in position as shown

in Fig. 4, yet if the end of the layer of
wire 1s reached the arbor will cease to ro-

tate notwithstanding. It will also be noted

16 that the hand lever can be moved to permit

20

25 jig applied upon the

the spring 62 to move the lever 60 to clutch
disengaging position, without effecting either

of the automatic devices which effect the

disengaging of the clutch.

Each time the hand wheel is turned 360°
the counter hand 305 will be moved counter
clock-wise one unit to indicate that one ap-
plication of insulating paper has been made
upon the arbor 180. Since a layer of wire
paper before the next
turning of the hand wheel 231, the hand 305

swill also indicate the number of layers ot

. wire applied upon the arbor. In order to

indicate when the required number of layers

30 of wire, for example, thirty-four, have been

applied, when the hand 305 has moved 34
units it will strike a stud 318. By referring
to Fig. 18 it will be seen that when engage-

ment of the hand 3805 with stud 318 occurs,

35 an electric connection will be made from the

40

45

battery 322 to the bell 321 causing the bell

‘to indicate to the operator that the required
number of turns of wire have been applied.

It may be desirable to apply an extra
layer of wire and to have the turns of this
layer spaced further apart than the turns
of the preceding layers. In order to pro-
vide for this the wheel 110 (see Fig. 1) 1s
moved to the right causing the gear 103 to
move to position 1032 out of engagement

" with the gear 122, and the gear 102 to move

o0

65

to position 102* into engagement with the

oear 121 as indicéated by the dot and dash

line positions shown 1n Fig. 1.

While the spindle is rotating, some time

during the application of each layer of wire
the knife lever 292 is pulled upwardly to
cause the knives 282 to separate the layers
of insulating paper so that when the coils
are removed from the arbor 180 they will
all be separate from one another.

L ] *

- When the last layer of wire 1s applied

- and the wire is severed from the wire on the

420, a force will be applied at the axis of

‘wheel 407 in such a direction as to cause the

arm 405 to continuously rotate about the reel
381, whereby to effect the unwinding of the

wire as long as the arbor 180 is rotating.

When the arbor first begins to rotate; the
arm 405 will commence to rotate immedi-

ately about the post 382 but the spindle 383
will not rotate until the spring 400 has been

wound up sufficiently to overcome the fric-

tion between the spindle and the post 382.
This yielding connection is necessary to pre-
vent the sudden stressing of the wire when
the arbor commences to rotate. The wire

oradually stores energy in the spring 400

which is finally released to overcome the

inertia of the spindle 383 and friction be-.

tween said spindle and the post 382. _

As has been explained, the tension in the
wire can be regulated to a very fine degree
by reason of the fact that felt washers are
interposed between the spindle 883 and the
post 382. It has been found that where a
fine wire is used and there is a metal to
metal contact between the spindle and the
post to produce a. required amount of friction
to keep the wire in tension, that this fric-
tion pressure cannot be adjusted properly
at different speeds and maintained substan-
tially constant in order to prevent the break-

ing of the fine wire. = However, the inter-

positiou of the felt washers between the post
and the spindle has overcome this difficulty.

If it is desired to vary the length of the
coils wound on the arbor 180 the travel of
the feed nut 130 may be lengthened or short-
ened by adjusting the nuts 98 and 99 along
their respective screws 96 and 97. In order
that the members 451 and 453 may be func-

80

90

100

105

tioned properly it is necessary also to ad-

just said members in a direction parallel to
the. screws 96 and 97. |

It has been found that by adjusting the
tension on the paper and the wire to the
proper amount, that it is possible to form
a ‘coil on a solid arbor instead of a collaps-
ible one in such a manner that the coil can
be easily removed from the arbor after it
has been completed.

1t sometimes happens that the cure of the

paper on the paper roll is such as to cause

the paper to curl in such a manner it wilt
necessitate the unwinding of the paper 1n a

counter clockwise direction instead of a

110

115

120

clockwise direction as shown in Fig. 5. The
paper can be brought off from the under- 1
side of the paper roll and upwardly to the

reel and tied in place upon the coil, the tail
stock pin is receded and the arbor is with-

| R
WY |

. 60

~ _drawn. The nut 187 is rotated in a counter

clock-wise direction as viewed n Kig. 18
thereby causing the half shell 191 to move

" toward the left as viewed in Fig. 17, and

65

downwardly toward the arbor shaft 181. In

feed rolls, instead of being brought off from

the upper side of the paper roil. The band

367 can be placed on the stud 368 and wheel

366 in a position reverse to that shown 1in

130
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Fig. 5, with the spring 369 in front of the
- vertical plane intersecting the axes of shaft
364 and stud 368. -

In order that the paper may be spread
out from the center towards its side edges
on being fed between the feed rolls, the
lower feed roll is provided with tape wound
thereon in.a spiral fashion beginning with

" the center of the roll and extending to the

10

ends thereof. Another means by which the
paper may be spread out in the manner re-
ferred to consists in providing the lower

feed.roll with roughened surfaces near the

15

20

t25

30

38

“material.

ends thereof which act in such a manner,

in conjunction with the upper. feed roll, as
to cause less slipping of the paper at the
edges than at the middle thereof whereby to
cause the paper to be slightly stretched from
the middle towards the edges.

It is to be understood that the term “pa-
- per” signifies any flexible sheet of insulating

. While, the form of mechanism herein
shown and described constitutes a preferred
torm of embodiment of the invention, it is

to be understood that other forms might be .
adopted, all coming within the scope of the
claims which follow. -

We claim: | R | |
- 1. In a coil winding machine, the combi-

‘nation with a rotatable arbor upon which

paper and wire are to be wound; of means
for feeding the paper up to the arbor where
the edge of the paper is inserted between
the arbor and the wire, and for rotating the

- arbor to form an insulating tube thereon:

40

45

- 1ng tube. _
2..1n a coll winding machine, the combi-

~and separate means for rotating the arbor

and forming a coil of wire about the insulat-

nation with a rotatable arbor upon which
paper and wire are to be wound: of means

for feeding the paper up to the arbor where

the edge of the paper is inserted between

the wire and the arbor, and then for rotat-
ing the arbor and for guiding the wire lon-
gitudinally of the arbor to form a tube com-.

- prising a plurality of layers of paper en-

- 90

circling the arbor; and separate means for
1%531' rotating the arbor and wrapping

therea

‘the wire about the tube. =~ =~
3. In a coil winding machine, the combi-

~ nation with a rotatable arbor upon which

55

" paper and wire are to be wound; of means
for directing the wire onto the arbor at a

- predetermined angle therewith; and means

60

for feeding the leading edge of the paper

against the wire in spaced relation to the

arbor, whereby the inclination of the wire
moves the paper into contact with the arbor,
and then for rotating the arbor whereby to
feed wire and paper onto said arbor:

4. In a coil winding machine, the combi-

~ nation with a rotatable arbor upon which

65

paper and wire are to be wound; of means

rotation of the arbor.

on the arbor. =

< i B

for directing the wire onto the arbor at an

angle therewith; and means for feeding the
leading edge of the paper above the arbor

‘against the wire, whereby the inclination of
the wire depresses the paper down onto the.

arbor, and then for rotating the arbor where-
by to feed wire and paper onto said arbor,
sald means including mechanism for guid-

‘ing the wire longitudinally of the arbor.”
- 9. In a-coil winding machine, the combi-
nation with a rothtable arbor upon which.

paper and wire are to be wound; of means
for directing the wire onto the-arbor at an
angle therewith; and means for projecting
the leading edge of the paper against the
wire 1n' spaced relation and above the arbor

-whereby the inclination and movement of
‘the wire depress the paper 1mto contact with

the arbor. - |
- 6. In a coil winding machine, the combi-
nation with -a rotatable arbor upon which

arbor at an angle therewith; and means for

projecting the leading edge of the paper.

against the wire at a substantially uniform

80 -

85

‘paper and wire are to be wound into a tube:
~of means for directing the wire onto the

90

distance from the arbor during the forming

- of successive tubes, the motion and inclina-
~tion of the wire finally guiding the paper

into position to be formed

into a tube by the

95

7. In a coil winding machine, the combina- -

tion with a. rotatable arbor upon which

paper and wire are to be wound; of means

“for holding a roll of paper; and means for

positively feeding the paper from said roll

up to the arbor and for rotating the arbor-

while positively feeding the paper, then for
rotating the arbor while not positively feed-
ing the paper, to wrap paper and wire to-
gether about said arbor, then for cutting off

100

105 -

the paper while the arbor is not rotating,

then for rotating the arbor to wind up the
end of the paper severed from the roll
whereby the paper will be completely
wrapped upon the arbor. -~ -

8. In a coil winding machine, the com-
bination with a rotatable arbor upon which

‘paper and wire are to be wound; of means
“for holding a.roll of paper; means for di-

recting wire onto the arbor; and means for
positively feeding paper up to the arbor and
for rotating the arbor while positively feed-

ing the paper, then for rotating the arbor
‘while niot positively feeding, to wrap paper

110

115

120

and wire together about said arbor, then for -
cutting off the paper while the arbor is not

rotating, then for rotating the arbor to com-

pletely wrap up the paper severed from the

roll upon the arbor, said means having pro-
visions for guiding the wire longitudinally of
the arbor while the paper is being wrapped

125

--9. In a coil windi.n’g a:ppéra.tus the com-

bination of means for winding a relatively

180
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~ the sheet after a

A

10

13

wide sheet of insulating material into a

tube comprising a plurality of layers of said

material; means for severing the tube from
predetermined nuniber of
revolutions of the tube; and means for wind-
ing a cylindrieal layer of wire -about the
said tube. ' | .
10. In a coil winding apparatus, a roll of
wire, & roll .of insulating material having a
width at least as great as the length of a
coil, a spindle, means for rotating the
spindle and simultaneously feeding the wire

| anlﬂ insulating material directly from said -

rolls about the spindle to form an insulating
tube having a plurdlity of layers of said
material, said means including automatic
devices for severing the tube from the said

roll after a predetermined number of revolu-

" tions of the tube. S

11. In a coil winding machine, the com-
bination with a rotatable arbor upon which
paper and wire are to be wound; of power
means for rotating the arbor to wind wire
thereon; other means for rotating' the ar-
bor to wind paper thereon; and control
means for connecting the power means with
the arbor, said control means being ineffec-
tive until substantially all of a section of

paper has been wound upon'the arbor by

30

35

sald other means. - |
12. In a coil winding machine, the com-
bination with a rotatable arbor upon which

paper and wire are to be wound; of power

means for rotating the arbor to wihd wire
thereon ; means for holding a paper supply

“roll; means for feeding a strip of paper

40

45

from the supply roll up to the arbor; other
means for rotating the arbor to wind there-
on a portion of the strip of paper to form

an insulating tube on.the arbor; means for _ _
‘nation with a rotatable arbor upon which

severing the tube from the paper strip. lead-
ing from the supply roll; and controlling
means for connecting the power means with
the arbor, said controlling means being 1
effective until after the paper tube has been

~ severed from the paper strip leading irom

50

05

60

85

the supply roll. . | .
13. In a coil winding machine, the com-
bination with a rotatable arbor upen which

paper and wire are to6 be wound; of means

for holding a roll of paper; means for posi-
tively feeding the paper from the roll up
to the arbor while rotating the arbor to wrap

the paper thereon, then for cutting off the
paper while the arbor is not rotating, then

for rotating the arbor to wind up the severed

end of the paper*whereby the paper will be

completely wrapped upon the arbor, said
means having provisions for guiding the
wire longitudinally of the arbor while the
wire and paper are being wrapped upon the

“arbor. ~ |
machine, the com-

14. In a coil windin
bination with a rotatable arbor upon which
paper and wire are to be wound; of means

in-
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for simultaneously winding paper and wire

“upon the arbor and for guiding the wire

longitudinally of the arbor during said
winding operation; and independent means

operable only after the paper has been sub-

stantially all wound on the arbor for rotat-

ing the arbor and for guiding the wire lon-
- gitudinally of the arbor.

15. In a coil winding machine, the combi-
nation with a rotatable arbor upon which
paper and wire are to be wound; of power
operated means for rotating the arbor and
for guiding the wire longitudinally of the
arbor in either of two directions, sald means

including a shiftable member movable 1nto

certain positions whereby sald member will

70

75

80

be moved longitudinall'y of the arbor in = -

either direction; and other means operable,
while the power operated means is 1nopera-
tive, to cause paper and wire to be simulta-
neously wrapped upon the arbor and for
moving the shiftable member into either ot
its positions while at the same time guiding

the wire longitudinally of the arbor.

16. In a coil winding machine, the combi-
nation with a rotatable arbor upon which
paper and wire are to be - wound; of power
operated means for rotating the arbor;
power operated means for guiding the wire

‘longitudinally of the arbor in either of two

directions, said means including rotating

feed screws and a nut movable into coopera-
“tive relation with either of the feed screws,
‘and a longitudinally shiftable wire guide

connected with the nut; and other means
operative, while said power operated means
is inoperative, to cause paper and wire to be
wrapped onto the arbor and to shift the feed

nut from one feed screw to the other.

17. In a coil winding machine, the combi-

paper and wire are to be wound; of power
operated means for rotating the arbor;
power operated means for guiding the wire
longitudinally of the arbor in either of two
directions, said means including rotating
feed screws and ‘a nut movable 1nto coopera-
tive relation with either of the feed screws,

and a longitudinally shiftable wire guide
connected with the nut; and other means op-
erative, while said power operated means 1s

inoperative, to cause paper and wire to be

wrapped onto the arbor and to shift the feed

nut from one feed screw to the other while
causing the wire to be guided longitudinally

~of the arbor. .
18. The combination with a rotatable arbor

80

U5

100

105

110

115

120

upon which wire is to be wound; of power

operated means for rotating the arbor;
means including a member movable manu-

power means operative to rotate the arbor,
and spring returned to render the power

means moperative; and automatic means for

rendering the power means inoperative when

125

‘ally to operative position for rendering the

130
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the end of a cylindrical layer of wire is operative to connect the power means with

reached regardless of the maintaining of
sald manual member in .operating position.

- 19. In a coil winding machine, the combi-

nation with a rotatable arbor upon which
wire is to be wound; of power operating

~ means including ‘a clutch for rotating the

10

15.

arbor; manually operable means for "con-
trolling ‘said clutch; automatic means for
disengaging said clutchi when the end of a
cylindrical layer of wire is reached ; and au-

tomatic means for disengaging the clutch
‘when the wire breaks and for rendering the
manual means inoperative to engage the

clutch. * L
~ 20. In a coil winding machine, the combi-
nation with a rotatable arbor upon which

~wire is to be wound; of power operated

20

925

means for rotating the arbor, said means in-

cluding cooperating clutch members one of
‘which is connected with the arbor and the

other with a source of power; of a clutch
shifting member; means including a manu-

ally movable member for moving the clutch

shifting member to operative position, and a

- spring for refurning said manual member to
- 1noperative position; and automatic means

30

{for moving the clutch shifting member when

the end of a cylindrical layer of wire is
reached regardless of the maintaining of

- sald member in operating position. -

35

- the arbor to wind paper thereon ; controlling .

21. In a coil winding machine, the combi-
nation with a rotatable arbor upon which
paper and wire are to be wound; of power

wind wire thereon; other means for rotating

- means for connecting the power means-with

40

the arbor, said controlling means being op-
erative only after substantially all of a strip

- of paper has been wound upon the arbor;

ancd automatic means for disconnecting the

. 'power means from the arbor in case the wire

45

breaks and for rendering the manual means
inoperative to connect the power means with

- the arbor.

50

55

60

.- the power means from the arbor when the
end of a cylindrieal layer of wire isreached ;

- 22, In a coil winding machine, the combi-

nation with a rotatable arbor upon which

wire is to be wound; of power operated

means including a clutch for rotating the

arbor; manually operated means for con-

trolling the clutch' under normal conditions,
but ineffective to engage the clutch if the
wire is broken. . . 1 _
23. In a coil winding machine, the combi-
nation with a rotatable arbor upon which

‘paper and wire are to be wound ; of power

operated means for rotating the arbor and
for guiding the wire longitudinally of the
arbor; of automatic means for disconnecting

- manual means normally' operative for con-

85

necting or disconnecting the power means
from the arbor, said manual means being in-

the arbor when the end of a layer of wire is

reached; and other means for rotating the

18

arbor to wind thereon a strip of paper and
for rendering said manual means operative 70

to connect the power means with the arbor
whereby to wind thereon another layer of
wire. - - |

24. In a coil winding machine, the combi-

nation with a rotatable arbor upon which

wire is to be wound; of power operated
means for rotating the arbor, said power op-
erated means including cooperative clutch

members one of which is connected with a

source of power and the other with the
arbor; a clutch -shifting member; an arma-
ture connected with the. clutch shifting
member; a source of current; an electro-

75

80

magnet energized thereby, and cooperating -

with the armature; a relay switch adapted

to connect said source of current with the

magnet; a second source of current; and
~means ' for establishing

: a relay circuit
through the relay switch and the second

~source. of current when the wire breaks in

order that the electro-magiet will be opera-

tive to move the clutch shifting member.
25. In a coil winding machine, the combi-

nation with a rotatable arbor upon which

wire is to be wound; of power operated

86

90

8b

means _for rotating the arbor, said poéwer '

operated means including cooperative cl

tech

members one of which ‘is connected with a

be OWer. source of power and the other with the
operated means for rotating the arbor to

arbor; a clutch shifting member; an arma-
ture connected with the clutch shifting
member; “a. source of current:; an electro-
magnet energized thereby, and cooperating

with the armature; a relay switch adapted

to connect said source of current with the
magnet; a second source of current; a pair
of contacts connected with the relay switch
and the second source of current; and means
rendered effective by the tension of the wire

for holding the contacts apart.

100

106

110

26. In a coil winding machine, the com-

bination with a rotatable arbor upon which
wire 1s to be wound; of power operated

netic means for rendering the power op- 118

means for rotating the arbor; electro-mag-

erated means inoperative; a controlling de-
vice for said electro-magnetic means includ-

ing a pair of cooperating contacts normally
held out of engagement by the tension of
the wire, but a,(%

to complete a circuit whereby the electro-

apted when the wire breaks -

120

magnet will bé rendered operative; and -

manually controlled means for rendering

the said power means operative, but when
moved to inoperative position to cause the
interruption of said circuit whereby during

_the repairing of the wire when the.said con-

tacts are together,
prevented. -~ - o
27,-In a coll winding machine, the combi-

a waste of current will be

1256
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10

wire is to be wound; of power. operated
means for rotating the arbor; manually op-

15

20

20

30

)
o

40

ing said power means inoperative when the
wire breaks, said electrical means including
" an electro-magnetic device, a source of cur-

45

nation with a rotatable arbor upon which
wire is to -be wound; of power operated
means for rotating the arbor; manually op-
erable means for rendering the power means

operative; and automatic means for render-
ing said power means inoperative when the

wire breaks, said automatic means being
rendered capable of operation by said
manual means. . . .

98, In a coil winding machine, the combi-
nation with a rotatable arbor upon which

_erable means for rendering said power
means operative; electrically operated auto-
matic means for rendering said power
‘means inoperative when the wire breaks,
said automatic means being rendered capable
of operation by said manual means, but sa1cl
automatic means being rendered inoperative
when said power means is rendered inop-
erative by said manual means. |
29. In a coil winding machine, the combi-

nation with a rotatable arbor upon which
wire is to be wound; of power operated
means for rotating the arbor, said means
including cooperating clutch members one ot

which is connected with a source of power
and the other with the arborj; a clutch shift-
ing lever; a hand lever. for shifting the
clutch shifting lever and for making an elec-
trical connection: and electrically operated
automatic means rendered capable of opera-
tion by the making of said connectlon, said
means operating by moving the clutch shitt-
ing lever when the wire breaks. -
. 30. In a coil winding machine, the combi-
nation with a rotatable arbor upon which
wire is to be wound; of power operated
means for rotating the arbor; .of manually
operated means for rendering said power
‘means. operative or inoperative; of electri-
cally operated automatic means for render-

rent and electrical connections therewith in-

~cluding a plurality of switches, one of which

50,

is closed automatically when said manual
means renders the power means operative,
and the other of said switches being nor-

mally- open but. capable of closing auto-

09 -

60

matically when the wire breaks whereby,
when the machine is running, the breaking
of the wire will establish an electric circuit
through the electro-magnetic device to stop

the machine, said circuit being opened by
movement of said manual means to inop-

erative position.

31. In a coil winding machine, the com-

bination with a rotatable arbor; of means
for winding thereon a sheet of paper to
form an insulating tube and for winding
upon said paper tube a plurality of coils in
separate zones; and means for separating

first mentioned link.

- ably

the inclined surface, and. a

" ed at one end upon SLipp.OPt and having

paper.

the coils by severing---fﬁé'tubé between the

windings, said means including a pair of

togele links pivotally connected together,
one link being pivotally mounted, a support

upon which the other link is slidably mount- 0
ed ; means for moving the first mentioned
link and for maintaining pressure between
the second mentioned link and said support,
and a series of knives supported by said

=t

32. In a coil winding machine, the comb-
nation with a rotatable arbor; of means for
winding thereon a sheet of paper to form
an insulating tube and for winding upon
said paper-tube a plurality of colls in sep-
arate zones: and means for effecting the sep-

80

aration of the tube between the windings,
said means including pivotally connected
~toggle links, one link being pivotally mount-

ed, a support having' an inclined surface °°

upon which one end of the other link is shd--
ly mounted, means for moving the first
mentioned link and for maintaining pres-
sure between the second mentioned link and
plurality of
knives supported by the first mentioned link.
33. In a coil winding machine, the comba-
nation with a rotatable arbor; of means for
winding thereon a sheet of paper to form an
insulating tube and for winding upon said
tube a plurality of coils in separate zones;
and means for separating the paper be-

00

05

tween the windings, said means including

pairs of pivotally connected toggle links,
one link of each pair being pivotally mount- 1%
its other end provided with a hook, the other -
links of said pairs having their ends con-
nected together by a rod with which the

hooked ends of the first mentioned links 103

may cooperate, a support upon which the

other ends of said second mentioned links

are -slidably mounted, a plurality of knife

blade holders carried by said rod, a kmife
blade carried by each holder, a knife blade
holder supporting bar mounted upon said
first mentioned links, said hook connection
between the first and second mentioned links
permitting the ready removal of the knife
blade holders from the rest of the machine,
and means for effecting the pivotal move-
ment of the first mentioned links and the

115

sliding movement of the second mentioned

links relative to said support whereby the
knife blades.will be moved toward the axis
of said arbor to effect the cutting of the

120

34. In a coil winding machine, the comb:-
nation with a rotatable arbor and means for
forming thereon a plurality of coils with the
adjacent layers of wire in each coil nsu-
lated by wrappings of insulated paper com-
mon to several coils; of means for effecting = -
the separation of the paper between adja- ., =
cent endg of the coils, said means including
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2 gang

whereby said gang of knife blades may be

- removed from. the machine as a unit.

35. In a coil winding machine, thek'conibi-

nation with a rotatable arbor; of means for.

winding thereon a sheet of paper to form

an 1nsulating tube, and for simultaneously

winding upon said paper tube a plurality
of colls of wire in separated zones; a cut-

ting mechanism ; and means for guiding the.

- mechanism between two..adjacent coils-to

~ paper tube a plurality of coils of wire in-
separated zones; and means for simultane-

2()

sever the tube.

36. In a coil winding machine, the combi-
nation with a rotatable arbor ~of means for

winding thereon a sheet of paper to form an
insulating tube, and for winding upon said

ously separating the coils by severing the
tube between the windings. @~ =
37. In a coil winding machine, the combi-

- nation with a rotatable arbor; of means for

0

_ winding thereon a sheet of paper to form an
1nsulating tube, and for winding upon said

paper tube a plurality of coils of wire in
separated zones; and means for simultane-
ously separating the coils by severing the
tube between the windings, said means in-
cluding a plurality of spaced knives and

. provisions for moving said knives simulta-

neously toward said arbor. . :

’ ]
]

38. In a coil winding machine, the combi-

~nation’ with a rotatable arbor having spaced

annular grooves; of means for winding
thereon a sheet of paper to form an insulat-

- 1ng tube, and for winding upon said paper

- tube a plurality of coils of wire in sep-

40

~ neously toward the arbor,

45

1t

arated zones each zone lying between two

of said grooves; and means for simultane-

ously separating the coils, said means in-

~cluding' a plurality of spaced knives, and .

provisions for moving said knives simulta-

ing into one of said grooves. . -

39. 1n a coil winding machine, the combi-
nation with a rotatable arbor having spaced

annular  grooves; of means for winding
thereon a sheet of paper to form an in-

sulating tube and for winding upon said

paper tube a plurality of coils of wire in

- separated zones; -and means for simultane-

60

the arbor. o .
- 40. In a coil winding machine, the combi-

ously separating the coils, said means in-

cluding a plurality of spaced knives, and
provisions for moving said knives simul-
taneously toward the arbor, each knife mov-
ing into one of said grooves, and including
provisions for limiting the movenient of said
knives, whereby said knives will not engage

 nation with a rotatable arbor:; of means

65

for winding thereon a sheet of paper to
form an 1insulating tube, and for winding

upon said paper tube & plurality of coils

2 gang of knife blades and supports there-
for detachably connected to said machine

- tube between the

each knife mov-

tube between the windings, said means in-

’ L]
o
I-I -
_ .

4

L.
(L3 .
- n
L
.

of wire in separated zones; and means for .

simultaneously separating the coils by sever-

ing the tube between the: windings, said

means 1ncluding a . plurality of knives, a

holder for each knife, means for adjustably
attaching each knife to one of said holders

and actuating means for moving.all of said

holders toward said arbor.

 41. In a coil winding machine, the combi-
nation with a rotatable arbor; of means for.
winding thereon a sheéet of paper to form
‘an Insulating tube, and for winding upon -
~said paper tube’'a plurality of coils of wire .
in separated zones; and means for simulta-

neously separating the coils by severing the

cluding a- plurality of knives, a holder for

70
5

80

windings, said means in-

each knife, .actuating means for moving

sald holders toward said arbor, and means. -
Tor adjusting the position of each of said
holders with ‘respect to said actuating

[

means., . -
492, In a coil

winding thereon & sheet of paper to form

‘an 1nsulating’ tube, and for winding upon
said paper tube a plurality of coils of wire

_ H winding machine, the combi- - -
nation with a rotatable arbor; of means for

00

1In separated zones; and means for simulta-

neously separating the coils by severing the -

tube between the windings, said means in-

cluding a plurality of knives, a holder for -

each knife, means. for removably attaching

each knife to one 9f said holders, actuating

means for moving said holders toward said
arbor, and means for adjusting the position
of each of said holders with respect to said

actuating means. . ¢ o N
- 43. In a coil winding machine, the combi-

nation with a rotatable arbor; of means for

100

winding thereon a sheet of __pa‘per to form 103

an insulating tube, and for winding upon

sald paper tube a plurality of coils of wire
in separated zones; and means for separat-

‘Ing the coils by severing the tube between the
windings, said means including a plurality
of-knives, a holder for each knife, actuat-
‘ing means for movin _
‘toward said-arbor, sdid means having sup-
porting provisions for said knife holders so. -
“constructed that said knife holders may be -
moved to a more accessible position without

said knife holders

removal from the machine.

110

44. In a coil winding machine, the combi: -

nation with a rotatable arbor; of means for -
winding thereon a sheet of paper to form
an 1nsulating tube, and for winding upon

120

sald paper tube a plurality of coils of wire:

1n separated zones; and means for simulta-

neously separating the coils by severing the

cluding: a plurality of knives, pivotally
mounted knife actuating means for moving

125

sald knives toward said arbor, said means -

having supporting ° provisions for said-
knives so constructed that said knives may

130
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be moved to a more accessible position with-

out removal from the machine. |
45. In a coil winding machine, the combi-

[

nation with a rotatable arbor upon which
paper and wire are to be wound; of means
for feeding paper to the arbor and for wind-
ing said paper thereon to form an insulat-

ing tube; mechanism for guiding wire onto

10

- 20

said paper; automatic means for stopping
the wire guiding means; devices for render-

ing said guiding means operative, sald de-

*

vices being ineffective until the paper wind-
ing operation is substantially completed.
"46. In a coil winding machine, the.combi-
nation with a rotatable arbor upon which
paper and wire are to be wound ; of means
for holding a supply roll of paper; means

for feeding paper to the arbor from said

paper roll, for winding said paper upon sald

arbor to form an insulating’ tube, and for
cutting off said paper; instrumentalities for

- guiding wire onto sald paper to form a coil

25

g

‘thereon ; automatic means for stopping said

instrumentalities: and devices for rendering
said instrumentalities operative, said de-
vices being ineffective until aiter the paper
has been severed from the supply roll.

47. In a coil winding machine, the com-
bination with a rotatable arbor upon which
paper and wire are to be wound; of a wire
ouide shiftable in either  direction longi-
tudinally of said arbor; provisions for ro-

* tating said arbor and for shifting said wire

39

40

- tudinally of said arbor;
tating said arbor while

o0

55

wire guide in the opposite direction, sai

“guide in a certain direction ; automatic means

for stopping said provisions; and means for
feeding paper-to the arbor and for winding
the same upon said arbor, while said provi-
sions are inoperative, and for controlling
said provisions whereby when said provi-
sions are again set into operation,.the wire

‘guide will be shifted in the opposite direc-

tion. - |

48. In a coil winding machine, the com-
bination with a rotatable arbor upon which
paper and wire are to be wound; of 2 wire
ouide shiftable in either direction longi-
rovisions for ro-

ouide in a certain direction; automatic
means for stopping said provisions; and
means for feeding paper to the arbor and
for winding the same upon said arbor and
for causing said provisions, when again set
into operation, to effect the feeding of the

paper feeding and winding means also ef-

- 60

fecting 'a. displacement. of said wire guide
in said opposite direction.
'49. In a coil winding machine, the com-

‘bination with a rotatable arbor upon which

paper and wire are to be wound; of a wire
uide shiftable in either direction longitu-
gin:ﬂly of said arbor; provisions for ro-

”tating said arbor while feeding said wire

eeding said wire

operative.

1,459,013

guide in a certain direction; automatic

65

means for stopping said provisions; means

for holding a supply roll of paper; and
means for feeding paper to the arbor from

said paper roll, for winding said paper

upon said arbor, for cutting off said paper,
and for causing said provisions, when again

set into operation, to effect the feeding of the

wire guide in the opposite direction.
- 50. In a coil winding machine,
bination with a rotatable arbor upon which

paper and wire are to be wound; of a wire

the com-

70

75

ouide shiftable in either direction longitudi-

nally of said arbor; provisions for rotating
said arbor while feeding said wire guide 1n
one direction; automatic means for stopping
said provisions; means for holding a supply
roll of paper; and means for feeding paper
to the arbor from said paper roll, for wind-
ing said paper upon said arbor, for cutting
off said paper, and for causing said pro-
visions, when again .set into operation, to

opposite direction, said paper feeding, wind-
ing and cutting means'also effecting a dis-
placement of said wire guide in sald op-

posite ‘direction

80

85

effect the feeding of the wire guide In the -

00

'51. In a coil winding machine, the com-

bination with a rotatable arbor upon which
paper and wire are to be wound; of a wire

ouide; wire guide feed means including ro-
tatable feed screws and a shiftable feed nut;

provisions for rotating said.arbor and feed
screws: automatic means for stopping said

provisions means for feeding paper to said
arbor, for winding the same upon said arbor
and for causing said feed nut to be shifted

from one feed screw to the other; and de-

vices for rendering said provisions opera-

tive. | , _
52. In a coil winding machine, the combi-

nation with a rotatable arbor upon which

paper and wire are to be wound; of a wire
ouide; wire guide feed means including ro-
tatable feed screws and a shiftable feed nut;
provisions for rotating said arbor and feed
screws; automatic means for stopping said
provisions; means for holding a supply roll
of paper; means for feeding paper to said
arbor,. for winding the same upon said
arbor, for severing the paper from the sup-
ply roll and for causing said feed nut to
be shifted from one feed screw to the other;
and devices for rendering said provisions

.

53. In a coil w-inding machine, the com-

bination with a rotatable arbor upon which
paper and wire are to be wound; of a wire .
ouide; wire guide feed means including ro-

fatable feed screws and a shiftable feed
nut: provisions for rotating said arbor and

feed screws; automatic means for stopping

95

100

105

110

115

120

125

said provisions; means for feeding paper

to said arbor, for winding the same upon
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said arbor, for causing said feed nut to be
shifted from one feed screw to the other and

to be shifted longitudinally of the arbor;
and devices for rendering said provisions
> operative. -

54. In a coil winding machine, the com-

bination with a rotatable arbor upon which

paper and wire are to be wound; of a wire
guide; wire guide feed means including ro-
tatable teed screws and a shiftable feed nut;
provisions for rotating said arbor and feed
screws; automatic means for stopping said

provisions; means for holding a supply roll

of paper; means for feeding paper to said
arbor, for winding the same upon said arbor,

Tor severing the paper from the supply roll

and for causing said feed nut to be shifted
from one feed screw to the other and to be
shifted longitudinally of the arbor; and de-

20 vices for rendering said provisions operative.

26

55. In a coil winding machine, the com-
bination with a rotatable arbor upon which

paper and wire are to be wound; of a wire

guide shiftable in either ‘direction longi-

tudinally of said arbor; provisions for rotat-

ing said arbor while feeding said wire guide
in one direction; automatic ineans for stop-

ping sald provisions; and means for feed-

1ng paper to the arbor and for winding the

- 30

35

same upon sald arbor and for causing said
provisions, when again set into operation,
to effect the feeding of the wire guide in
the opposite direction; and devices for ren-
dering said provisions operative, said de-
vices being ineffective until the paper wind-

- ing operation is substantially completed.

96. In a coll winding machine, the com-

- bination with a rotatable arbor upon which

40

-tudinally of said arbor;
- tating said arbor while

45

50

b8

a0

paper and wire are to be wound; of a wire
guide shiftable in either direction longi-
fl’O’i{lSlOIlS for ro-
reeding said wire

ide in one direction; automatic means
or stopping said .provisions; means for
holding -a supply roll of paper; means for
feeding paper to the arbor from said paper
roll, for winding said paper upon said

arbor, for cutting off said paper, and for
causing said provisions, when again set into

operation, to effect the feeding of the wire
gulde in the opposite direction; and devices
for rendering ‘said - provisions operative,

sald devices being ineffective until after the

+
'

cutting operation has been substantially
completed. o S

57. In a coil winding machine; the com-
bination with a rotatable arbor upon which

paper and wire are to be wound; of a wire
guide feed means including ro-

guide; wire
tatable feed screws and a shiftable feed nut;
provisions for rotating said arbor and feed

screws; automatic means for stopping said

provisions means for feeding paper to said
arbor, for winding the same upon said arbor

and for causing said feed nut to be shifted

¢

from one feed screw to the other: and de-
vices for rendering said provisions opera-

70

tive, said devices being ineffective until after -

the paper winding operation has been sub-

stantially completed. ' o
98. In a coil winding machine, the com-

bination with a rotatable arbor upon which

paper and wire are to be wound ; of a wire

guide; wire guide feed means including ro-
tatable feed screws and a shiftable feed nut:
provisions for rotating said arbor and feed

screws; automatic means for. stopping said:

provisions; means for holding a supply roll
of paper; means for feeding paper to said

‘arbor, for winding the same upon said arbor,

for severing the paper from the supply roll,
and for causing sald feed nut to be shifted

5

80

85

from one feed screw to the other; and de-

vices for rendering said provisions opera-
tive, said devices being ineffective until
alter the cutting operation has been com-
pleted. '- '

80

- 59. In a coil winding machine, the com-

bination with a rotatable arbor on which
wire and paper are to be wound; of means
for holding a supply roll of paper: wire
guiding means; ‘a power driven member;
clutch means for connecting
driven member with
guide means; automatic means for disengag-
ing said clutch when a predetermined width

of layer of wire is wound; and other means.
for operating ‘the arbor and -wire ouide

means, and for causing a predetermined
number of turns of paper to be wound

~around said arbor. and to be severed from

sald supply roll. .

the power
the arbor and wire

05

100

105

60. In a coil winding machine, the com--

“bination with a rntatable arbor on which

wire and paper are to be wound; of means .

for holding a supply roll of paper; wire

guiding means; a power driven member ;
clutch means for connecting the power
driven member with the

ing sald clutch when a predetermined width

110

: arbor -and wire
-guide means; automatic means for disengag-

116

of layer of wire is wound; othér means for
operating the arbor and wire guide means,

and for causing a predetermined number

of turns of paper to be wound around said

arbor and to be severed from said

suppl
roll upply

and devices for causing the clutéh to

be engaged, said devices being ineffective

until after the paper has been severed and
Substantially all of the severed portion

wound upon said arhor.

61. In a coil winding machine, the combi-
nation with a rotatable arbor on which wire
and paper are to be wound; of means for
holding a supply roll of paper; wire giide
means including a shiftable wire guide, a
shiftable nut, and rotatable feed screws ar-
ranged on. opposite sides of said nut; a
power driven member; clutch means for
connecting the power driven mémber with

120

126

130
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‘the arbor and feed screws; automatic means

including a stop member shiftable by said
nut to disengage said clutch when a prede-
termined width of layer of wire is wound;

and other means for operating said arbor

and feed screws -and for causing a prede-
termined number of turns of paper to be
wound around said arbor and to be severed

. from said supply roll, and for moving said

10

nut away from one feed screw to the other,

and away from said stop, whereby to permit
the re-engagement of said clutch members.
62. In a coil winding machine, the combi-

- mation with a rotatable arbor on which wire

18

20

cluding a stop member shiftable by said nut-

28

30

and paper are to be wound; of means. for

“holding a supply roll of paper; wire guide

means including a shiftable wire guide, a

shiftable nut, and rotatable feed screws ar-

ranged on opposite sides of said nut; a
power driven member ; clutch means for con-
necting the power driven member with the
arbor and feed screws; automatic means in-

to disengage said clutch when a predeter-

mined width of layer of wire. is wound;
other means for operating said arbor and

feed secrews and for causing a predetermined
number of turns .of paper to be wound
around said arbor and to be severed from
said supply roll, and for moving said nut

away from one feed screw to the other, and

. away from said.stop, whereby to permit the
~ re-engagement of said clutch members; and

35
40
45

b0

~and paper are to
‘means including

60

feed nut has been shifted away from said

devices for causing the clutch to be engaged,
said devices being ineffective until after the
stop. = | |

- 63. In a coil winding machine, the combi-
nation with a rotatable arbor on which wire
and paper are to be wound; of wire guide
means including a shiftable wire guide, a

shiftable nut, and rotatable feed screws ar-

ranged on opposite sides of said feed screw;
a power driven member; clutch means for
connecting the power driven member with
the arbor and feed screws; other means for
operating said arbor and feed screws and
for causing paper to be wound around said
arbor and for shifting said nut from one
feed screw to the other; and a camming bar
engaged by said nut during said shifting

movement for effecting movement thereof
Jongitudinally of said arbor. '
- 64. In a coil winding machine, the combi-

nation with a rotatable arbor on which wire
be wound; of wire guide
a shiftable wire guide, a
shiftable nut, and rotatable feed screws ar-
ranged on opposite sides of said feed screw;
a power. driven member; clutch means for
connecting the power driven member with

_the arbor and feed screws; automatic means

66

including a stop member shiftable by said
nut to disengage said clutch when a prede-

termined width of layer of wire is wound;

knives and provisions _ _
‘knives simultaneously against said paper

1,459,018

other means for Operating.'said arbor and

feed screws and for causing paper to be
wound around sald arbor, for shifting said

nut away from said stop and from one feed

screw to the other; and a camming bar en-
gaged by said nut. during said shifting

70

movement for effecting movement thereof

longitudinally of said arbor.

65. In a coil winding machine, the cbmbi}

nation with a rotatable arbor on which wire

and paper are to be wound; of wire guide
means including a shiftable wire guide, a,

shiftable nut, and rotatable feed screws ar-
ranged on opposite sides of sald feed screw;

a power driven member; clutch means for
connecting the power driven member with
the arbor and feed screws; automatic means
including a stop, member shiftable by said

termined width of layer of wire is. wound ;

75

80

nut to disengage said clutch when a prede- -
- 85

other means for ‘operating said arbor and
feed screws and for causing paper to be

wound around said arbor, for shifting said

nut away from said stop and from one feed

serew to the other; and a camming bar en-

00

caged by said nut during said shitting move-
ment for effecting movement. thereof longi-

camming bar being adjustable whereby to.
vary the width of the layer of wire. .
66. The method of forming a coil upon an

tudinally of said arbor, said stop and-sald -

D5

arbor which consists in attaching the end of

a wire to the arbor, in feeding a strip of

“paper to the arbor between the wire and the
arbor, in rotating the arbor a predetermined:,

number of turns t¢ wind paper from a source

- of supply thereon to a certain thickness, iIn
cutting off the wound paper from said source

of supply and then in rotating the arbor to

wind wire

" 67. The method of forming a coil upon an
arbor which consists in attaching the end

of a wire to the arbor, in feeding a strip of
‘paper to the arbor, between the wire and the
‘arbor, in rotating the arbor a predetermined

number of turns to wind paper from a

thereon while feeding the wire to
‘the arbor. ' B

100

105

110

source of supply thereon to.a certain thick-

ness while feeding the wire along the arbor

in one direction, in cutting off the wound

118

paper from said source of sugplj{, and then

in rotating the arbor to wind wire on said

~ paper while feeding the wire along the arbor

in the opposite direction.

- 68. In a coil winding machine, the com-
bination with a rotatable arbor on which

paper and wire are to be wound ; of appara-

tus for winding a sheet of paper about said
‘arbor and a plurality of coils of wire there- .
‘on in separated zones; and means for separa-

ting said coils, including a plurality of

or moving said
while the arbor is rotating. e J
69. In a coil winding apparatus, & col-

120

126

38
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lapsiblé arbor, means for forming on the

“arbor a plurality of coaxial coils joined by

10

156

20

29

an insulating tube common to said coils,
means for severing the tube to separate the
coils during rotation of the arbor, and means
for collapsing the arbor to simultaneously
release the plurality of separated coils.

70. In a coil winding apparatus, a rotat-
able arbor, means for rotating said arbor
and forming a coil of wire thereon, and
means operable at a lower speed than said
first named means for forming an 1nsulat-
ing tube concentric with sald coil.

71. In a coil winding apparatus, a rotat-
able arbor, means for rotating the arbor at
a relatively slow speed and forming thereon
an insulating tube comprising a plurality
of layers of insulating material, and means

"

.

for rotating said arbor at a higher speed

and rapidly forming a layer of wire on said

tube.
72. In a coil winding machine, the com-

bination with a rotatable arbor upon which

paper and wire are to be wound; of power
means for rotating the arbor to wind wire
thereon ; of other means for rotating the ar-
bor for winding paper thereon; and con-
trolling means for connecting the power

_ means with the arbor, said controlling means

30

being operative after the other arbor rotat-

| in% means is disconnected from the arbor.
| 3

30

. In a coll winding machine, the com-
bination with a rotatable arbor upon which
paper and wire are to be wound; of power

end of a cylindrical layer of wire is reached;
mechanism operable at the completion of a
layer of wire for feeding a strip of paper

40

to the arbor and for rotating the arbor to

wind said strip of paper upon the arbor;
and manual means for connecting the power
means with the arbor, said means being op-

erative after a substantial portion of the.
strip of paper has been wound upon the ar-

bor.. -
74. In a coil winding machine, the com-
bination with a rotatable arbor upon which
paper and wire are to be wound; of power
means for rotating the arbor and guiding
wire - longitudinally of the arbor to wind
thereon a layer of wire; automatic means for

disconnecting the power means from the
arbor when the end of a cylindrical layer

of wire is reached ; means. for holding a sup-
ply roll of paper; means operative when the
end of a cylindrical layer of wire is reached

for feeding a strip of paper from the supply

roll to the arbor and for rotating the arbor
to wind a portion of said strip upon the ar-
bor to form an insulating tube upon the
arbor, and for severing 'said tube from the

supply roll; and manual means for connect-

ing the power means with the arbor, said
means being operative after the paper has
been severed and a substantial portion there-

of wound upon the arbor.

means for rotating the arbor and for guiding

the wire longitudinally of the arbor in or-

der to wind thereon a cylindrical layer of
wire; automatic means for disconnecting
the power means from the arbor when the

In testimony whereof we affix our sig-
natures. | '

SAMUEL ROGERS.

Witnessés: | o
- Freperick J. HaromaN,
J. W. McDoxnawLbp. '

EDWIN F. CREAGER.
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