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'TED STATES PATENT OFFICE.

 WILLIAM F. SMITE, OF CHICAGO, TLLINOIS, ASSIGNOE T WESTERIT ELECTRIC

- COMPANY, OF NEW TORE, . Ty AT,CORJPOMZ‘XOI\T OF ILLINOIS,

WINDING-HEAD,

T all whom it ﬁw;a; JonCern:

Be it known that I, Wizzam F. SMITH,

-2 citizen of the United States, residing at

15

20

25

Chicago, in the county of Cook and

State of
Illinois, have invented a certain

new and

~useful Improvement in Winding-Heads, of

which the following is a full, clear, concise,
and exach description. a

This invention relates to. tape winding

machines “for insulatirig conductors, and

~more particularly to winding heads for such

machinés. - N - :
The object of this invention is to produce

& winding héad for applying the tape to .

a conductor in a novel and advantageous
menner. . - - - o
Among the features of this invention azv
the improved mesris for v
from the roll to the wire, the improved
means for applying tension to the tape roll,
the means’ for forming a ridge in the tape
and applying said ridged tape to the wire,

and other details of structure and combina-

tion of parts as will hereinafter more
clearly appear. — o
The-insulated conductor produced by this

improved winding head is being made the

- subject of ariother application by me, Serial

30

" 85

40.-
‘and a form of tension bracket, and a por-

45

80

55

No. 798,130, filed October 3, 1913, .
This invention is illustrated in the accom-

panying drawings in which the same refer-

ence characters are used throughout to des-
igniate the same parts, and .in which—

. Figure 1 is a front elevation partly in -

section of a tape winding head embodying

"this invention, and illustrating one form of

tension bracket. Fig. 2 is a sectional view
on line 2—2 of Fig. 1. Fig. 3 is a plan view
on line 3—3 of Fig. 1. Fig. 4 is a front
elevation partly in section of a flier bracket

tion of a spindle to which they are attached.
Fig. 5 is a view in perspective of a flier
bracket. Fig. 6 is a sectional view of the
spindle on line 6—6 of Fig: 2. Fig. 7 is a
view in perspective «f a polisher. Fig. 8

‘i3 a view in perspective of an adjustable

grooved gnide member. Fig. 9 is a view i

perspective of a grooved friction shoe. Fig.
10 is a view in perspectiye of a portion of
the spindle with the grooved guide member
in proper position, illustrating the register-
ing of the tapered surfaces of the spindle
and grooved guide member. Fig. 11 is a

back elevation of the upper portion of the

‘side elevation on lines 12—12

-of said ridged tape on the

guiding the tape

-outer rim 18
guide comprising a bracket 28 and a guide.

Speclfication of Letters Patent, - ;P@t}emz&e@} June 299- 19185,
- Spplication Aled October 8, 1918, Lerinl Ho.
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spindle, illustrating the tape passing
through a slot in the spindle. Fig, 12 is a
of Fig. 11,
Fig. 18 is a side elevation of the upper por-
tion of the spindle, a portion thereof being
removed, illustrating the tape passing on to
the wire between the grooved friction shos
and the adjustable grooved guide member.
Fig. 14 is a sectional view on lines 14—14 of
Fig. 11 Fig. 15 is a front elevation of the
upper portion of the spindle with the
grooved friction shee removed, illustrating
a ridge formed in the tape end the forming
wire, Fig. 16 is
& view in perspective of the portion of the
spindle and the grooved guide member over
which the tape passes and illustrating the
starting of the ridge formed in the tape by
the coaction of the grooved friction. shoe

- and the grooved guide member. :
~ . Referring to the drawings, 10 is a be

plate supporting a housing 11 in which is
journaled a hollow shaft 12. A pulley 18
for driving the winding head is secured to
the upper end of the hollow shaft 12. A

-face plate 15 comprising a hub 18, radially

extending arms 17, 17, end an outer rim 18,

" is mounted upon an extension 14 of the pul-

ey 13. The extension.14 of the pulley 13

‘'also carries a hollow spindle 25. The lower

end of the spindle 25 is provided with a re-

26, which forms-the revolving central sup-
port for the tape roll 27. Mounted upon the
of the face plate 15 is » tape

roller 82 supported between ball bearings 31,
81 in said bracket. 3 :
Lengthwise through the center of the
spindle 25 is provided a hole 39 through
which passes the wire to be wound. The
front of the
center line thereof for a portion of itslength
between the points 40 and 41 to form a flat
surface 29. Said spindle 25 is further pro-

80

171

‘70

75

80

86

-~ cessed -portion to receive a thin steel collar -

28

spindle 25 is cut away to the .

100

vided with a slot 42, extending from point”

40 to point 41 adjacent the hole 89, and at
an angle of 80° to the flat surface 29. -The
spindle 25 is bored out from the top ‘on"the
center line down.to a point 43, and has
mounted therein a guide bushing 44. The
guide bushing 44, which is provided with a

through the spindle 25 and with an exten-
sion 46 registering with a slot 47.in a pol-

106

- groove 45, registering with the hole 39

118




S

isher 48, is also provided with a taperedg

portion 33 near its upper end for the pur-*%

" pose hereinafter described. The polisher 48

1s provided with a hole-49 which registers
with the groove 45 of the guide bushing 44
and the hole 89 through the spindle 25. A
lock nut cap 50 is secured to the end of the
spindle 25 and engages the polisher 48,

- thereby holding said polisher and the guide

10
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bushing 44 in proper relation. The end of
the cap-48 is provided with an opening 51
for the passage of the conductor. Pivoted
at.52 on a flat surface 53 of the spindle 25,
is a spring 54. To the upper end of the
spring 54 is pivoted a friction shoe 55 hav-
ing a groove 56 in its face, which. registers
with the groove 45 in the guide bushing 44.
The spindle 25 is tapered near its top, as
shown at 57 in Fig. 10, to form with the
tapered portion 33 of the guide block 44 a
guiding surface for the tape as will herein-
after more fully appear.’ -
" Referring now to the tensioning device,
this is as follows: On the side of the spindle
95 near the bottom thereof, is provided a
dove-tailed slot-65 irito which fits a tension-
bracket 66. This tension bracket 66 com-
prises a hollow ecylindrical body portion 67
i which is slidably mounted a hollow
plunger 68, upon the bottom of which is
pivotally mounted friction shoe 69. - A cap
nut 70 is mounted upon the top of the body
portion 67 and supports an adjustinent
screw 71 ‘which extends down into the hol-
low plunger 68. An adjustment nut 72 hav-
ing a projection 73, which registers with a
slot 74 in the wall of the plunger 68 and
a groove 75 in the body portion 67, is carried
by the adjustment s¢rew 71. Encircling the
adjustment screw 71 is a spring 76, one end
of which rests against the lower side of the
adjustment nut 72, and the other end dgainst
the bottom of the hollow. plunger 68.. A
set screw- 77 is provided in the cap nut 70
for locking the adjustment screw 71 in any
desired position. L
- The lower end of the spindle 25 is pro-
vided with a slot 80 into which fits an ex-

tension 81 of the flier bracket 82. The ex-

tension 81 is provided with a spring latch
83 which. locks the flier bracket 82 to the
spindle 25 when the extension 81 is inserted
within the slot 80. The end of the extension
81 engages a slot 84 in the body portion 67
of the tension bracket 66 and locks the ten-
sion bracket to the spindle. A guide roller
89 is supported upon ball bearings 88, 88
between the ends of the bracket member 82..

- 'In Fig. 1 is shown another and preferred

form of tension bracket 100. This tension
bracket 100 comprises thres hollow cylin-

“drical body portions 101, 102 and 103, sepa-

rated and supported by web portions 104,
104. In each of the body portions 101, 102
and 103 there are a plunger, an adjustment

108 a friction shoe 107.

i,144,618

screw, an adjustment nut and a spring simi-

lar in every respect to those contained in
the tension bracket 66 which has been here-
inbefore described. To the bottom of the
plunger of the body portion 101 is pivoted
a friction shoe 105, of the body portion 102
a friction shoe 106 and of the body portion
: The shoes 105 and
106 are pivotally connected at 108 and the

shoes 106 and 107 at 109. The shoe 107

has an extension 110 which engages a pro-
jection 111 of the shoe 106 to limit the
downward movement of the shoe 107 about
its pivot point 109. The shoe 106 has an
extension 112 which engages a projection

70

75

80

118 of the shoe 105 to limit the downward .

movement of the shoe 106 about its pivot
point 108. ' : |

When it is desired to wind tape on a wire,
a tape roll is placed in a horizontal position
on the face plate 15 as shown in Figs. 1, 2
and 3. The tape is then led around the
guide rollers 32 and 89, over the tapered
portion 57 of the spindle 25, through the
slot 42 in the spindle 25, over the tapered

85

90

portion 33 of the guide portion 34 and about .

‘a wire which passes up through the hollow

shaft 12, the hole 39 in the spindle 25, the
groove 45 in the guide 44 and the hole 49
of the polisher 48. The tape for the par-
ticular size of wire to be wound must have
a width somewhat greater than is necessary
to form a smooth spiral about the wire in
order that sufficient tape may be had with
which to form the ridge therein. By refer-
ence to Figs. 10 to 16 inclusive, in connec-
tion with the following description of op-
eration, it will be readily understood how
the ridge is formed in the tape as it is being
applied to the wire. As the tape is led over
the tapered portion 57 of the spindle 25 and
the tapered portion 33 of the guide bushing
44, it is wound about the wire just back of

95

100

105

the friction shoe 55, the actual winding

about the wire taking place between -the
groove 56-of the shoe 55 and the groove 45
of the guide bushing 44. "In leaving the

tapered portion 33 of the guide 44, the

upper edge of the tape overlaps the lower
edge of the preceding wrap and contacts
therewith. Due to the surface of the guide

1190

115

bushing 44 over which the.lower edge of -

the tape passes being at a.greater distance

- from the wire than that surface over which
-the upper edge passes, there is a tendercy

for the lower edge of the tape to be at a
greater distance. from the wire than the
upper edge as the tape leaves the guide
bushing 44. In other words, due to the taper
on the spindle and on the guide bushing,
there is a tendency for the tape to comne.
The spring pressed friction shoe 55, how-

120

125°

ever, prevents the coning of the tape and

forces the lower edge thereof toward the

‘wire, thereby causing the tape to buckle

130
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along the longitudinal liné thercof, as the
wire with the tape wound thereon is led

forward through the machine. This buck-'

ling of the tape takes place at a definite
portion in the width of the tape, depending

. upon the angle of application thereof which

%

is controlled by the taper 57 of the spindle
25, and the angle at which the flier bracket
82 is disposed to the spindle 25. The

buckled portion of the tape forms-a con-

tinuous spiral ridge in the tape which con-
tacts with the wire and supports the por-
tion of the tape not formed Into the ridge.
The wire with the tape wound thereon now

- passes up through the hole 49 in the polisher

48, -which determines the degree of hardness
of the ridge and the diameter over the insu-
lated conductor. The lower end of the hole

- 49 through the polisher 48 is tapered. If

20

25

~80

~-head, both ends of the

86

.be soft and the tape will be

this taper is long, the ridge in the tape will
loose on the

wire. It is highly important that the ridge

“should be hard and the tape tight on the
* wire so that the portion of the tape not used
in forming the ridge may be properly sup- -

ported from the wire by the ridge, and so

that the wire may be properly centered .

within the tape, making a uniformly insu-
lated conductor thereof. The taper should
be reasonably short in order that the ridge
formed in the tape may be hard. In order
to facilitate the assembling of the winding
hole through the
polisher are provided with tapers.

- The advantages of the typé of wihding ,

- head covered by this invention are many,

40

46

the principal ones being
face plate is provided with a plurality of
radially extending arms 17, 17, which in-
sure a minimum amount of friction between
the tape roll and the face plate. The ten-
sion bracket 100 with its plurality of spring
pressed plungers and connected shoes, in-
sures -uniform tension being obtained on
the tape regardless of the diameter of the
tape roll. The several plungers of the ten-

sion bracket control the tension on the par-

50

56

80

éb

ticular portion of the type roll covered by

_the shoe connected to its particular piunger.,
The arrangement of the three spring pressed’

plungers and their interconnected friction

~ shoes is such that when the diameter of the
‘tape roll is great enough for all the shoes

to rest thereon, the tension on the tape roll
will be the greatest, with a definite tension
on' the: tape; ‘as the tape roll decreases’ in
diameter, the tension thereon will be corre-
spondingly reduced, but the same uniform
tension on the tape will still be maintained.
This is accomplished by mesiis of the pivot-
ing of the friction shoes 105, 106 and 107
tc théir corresponding plungers and of the
pivoting of such shoes one to the other.

. As the tape roll decreases in diameter, .the

shoe 107 is forced down, due to the action

-tape roll to the wire.

as follows: The-

- spindle for supporting a

&

{

tension 110 engages the projection 11l of
the shoe 106 when its downward movement
is arrested and the tension exerted by the
shoe 107 is relieved. As the diameter of
the tape roll is still further ‘decreased, the
shoe 106 operates in a similar manner. The
guide rollers are mounted in ball bearings
which tend to still further decrease the ten-
sion upon the tape as it is led from the
The means provided
for the locking of the tension bracket'and
the guide roller bracket to the spindle, are
such that these parts may be readily re-
moved and adjusted. The faper of the spin-
dle and the angle at which the flier bracket

is disposed to the spindle, are such that an

oven strain is placed on the tape across its
width, thereby preventing the usual large
number of breaks in the tape when there
1s a greater strain upon one edge than upon
the other.

In the operation of the winding head.

which has been hereinbefore described, it
bas been found that the best results are ob-
tained by the use of adjustable parts of
particular dimensions when, insulating dif-
ferent sizes of wire with the corresponding
sizes of tape.therefor. The parts which
are removable and interchangeable for dif-
ferent sizes of wire are: the guide -bush-
ing 44, the polisher 48 and the fiier bracket
82. For example, assuming that #10 B.
& S. gage wire is to be wound with tape
7/8’" in width and .014” in thickness, it
has been found that the best results are ob-
tained by having an angle of 40° between
the flier bracket 82 and the spindle 25, a
taper 57 in the spindle 25 equal to 5°, the
diameter of the groove 45 in the guide bush-
ing 44 equal to 15/64’", the diameter of
the groove 56 in the friction shoe 55 equal
to 15/64"”, and the diameter of the hole 49
in'the polisher 48 equal to 15/84”", with the
ends thereof terminating in a radius of
17327, 1t will 'be obvious, however, that
this invention is not limited to the particu-
lar dimensions herein given.

T claim:- . ;

L In a winding head, a face.plate and
tape roll and hav-
Ing a passage therethrough for the wire to be
wound, guides for the tape from the periph-
ery of the roll to the wire, a guide for the
wire carried by said spindle, and a spring-
pressed shoe carried by said spindle and co-
operating ‘with the guide carried by said
spindle for forming a ridge in the tape as
it is wound on the wire. :

2. In a winding head, a face plate and
spindle for supporting a tape roll and hav-
ing a passage therethrough for the wire to
be wound, guides for the tape from the pe-
riphery of the roll to the wire, a guide for
the wire cerried by said spincfle, a spring-

NV

-of the spring pressed plunger, until its ex- )

70

75

30

20

95

106

110

115

120

125

130
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pressed shoe carried by said spindle and co-
operating with the guide carried -by said

spindle for forming a ridge in the tape as

. it is. wound on the wire, and a polisher car-

ried by said spindle through which the tape-
wound wire passes. - '

-'8. In & winding head, a face plate and.

spindle for supporting a tape roll and hav-

. ing a passage therethrough for the wire fo

190

- 16

be . wound, a tension bracket carried by said
spindle and having a plurality of spring
pressed plungers for applying uniform ten-
sion to the tape roll, guides for the tape
from the periphery of the roll to the wire,
and means for forming a ridge in the tape

-as it is wound on the wire.

20

" shoe carried by said spindle and codperat- -

25

30

35

40

4, In 2 winding head, a face plate and
spindle for supporting a tape roll and hav-
ing a passage therethrough for the wire to
be wound, guides for the tape from the pe-
riphery of the roll to the wire; a removable

and interchangeable guide for the wire car-

ried by said spindle, and a spring’ pressed

ing with said removable and interchange-

able guide for forming a ridge in the tape

as it is wound on-the wire. :
5. In a winding head, a face plate, a spin-

"dle having a tapered portion, said face plate
and said spindle for supporting a tape roll-

and having a passage therethrough for the
wire to be wound, guides for the tape from
the periphery of the roll to the wire, and
means for forming a ridge in the tape as it
is wound on the wire; one of said guides be-
ing mounted on said spindle and disposed
at an angle with respect thereto and codper-
ating with the tapered portion of said spin-
dle for determining the position of the ridge
in the tape. ' ‘ v

6. In a winding head, 2 face plate and

“spindle for supporting a tape roll and hay-

_ing a passage therethrough for the wire to
_be wound, a tension bracket carried by said

45

50

56

60

6b

‘gpindle and having a spring pressed plun-

ger for applying tension to the tape roll,
guides for the tape from the roll to the wire,

- one of said guides being mounted upon said

spindle and codperating with said tension
bracket to lock it in pnsition, and means for
forining a ridge in the tape as it is wound
on the wire. o

7. In a winding head, a face plate and
spindle for supporting a tape roll and hav-
ing a passage therethrough for the wire to
be wound, a tension bracket carried by said
spindle and having a spring pressed plunger
for applying tension to the tape roll, and
guides for the tape from the roll to the wire,
one of said guides being mounted upon said
spindle and cobperating with said tension
bracket to lock it in position.

8. In a winding head, a face plate and
spindle for supporting a tape roll and hav-
ing a passage therethrough for the wire to

able guide to-lock it in position. -

1,144,618

be wound, gﬁides for the tabe from the pe-

riphery of the roll to the wire, a removable .

and interchangeable guide for the wire car-
ried by said spindle, a spring pressed shoe
carried by said spindle and cooperating with

said removable and interchangeable guide for -

forming a ridge in the tape as it 1s wound
on the wire, and a polisher for determining
the degree of hardness of the ridge codper-
ating with said.removable and interchange-

9. In a winding head, a face plate, a spin-
dle having a tapered portion, said face plate
and said spindle for supporting ataperoll and
having a passage therethrough for the wire
to be wound, guides for the tape from the

70

75

30

<

periphery of the roll to the wire, a remov- .-

able and interchangeable guide for the wire
carried by said spindle, and a spring pressed

shoe carried by said spindle and codperat--

ing with said removable and interchange-
able guide for forming a ridge in the tape

as it is wound on the wire, one of said guides’

being mounted on said spindle and disposed
at an angle with respect thereto and co-
operating with the tapered portion of said
spindle for determining the position of the
ridge in the tape. o ,

10. In a winding head, a face plate and
spindle for supporting a tape roll and hav-
ing a passage therethrough for the wire to

be wound, a tension bracket carried by said

spindle and having a spring pressed plun-
ger for applying tension to the tapeé roll,

-guides for the tape from the periphery of
_the roll to the wire, a removable and inter-
changeable guide for the wire carried by-

said spindle, and a spring pressed shoe car-
ried by said spindle and codperating with
said removable and  interchangeable guide
for forming the ridge in the tape as it is
wound on the wire. '

11. In a winding head ha
therethrough for the wire fo be wound, a
support for the tape roll, guides for the tape
from the periphery of the roll to the wire, a
removable and interchangeable guide for the
wire carried by said spindle, and a spring

_pressed shoe carried by said spindle and co-

operating with said removable and inter-

having a paséage'

85

90

95.

100

105

110

116

changeable guide for forming a ridge in the .

tape as it is wound on the wire, whereby the

ridge only comes in contact with the wire:

and supports the tape. N

12. In a winding head, a face plate and
spindle for supporting a tape roll and hav-
ing a passage therethrough for the wire to be

120

wound, a tension bracket carried. by said - '
spindle and haying a spring pressed plun- .

ger for applying tension to the tape roll,
guides for the tape from the roll to the wire,

one of said guides being mounted upon said .

spindle and cobperating with said tension
bracket to lock it in position, a removable
and interchangeable guide for the wire car-

128

130



10

15

1,144,818

ried by said spindle, and a spring pressed
shoe carried by said spindle and cobperating
with said removable and interchangeable
guide for forming a ridge in the t’tpe as it
is wound on the wire.

13. In a winding head, a f‘lce plate, a
spindle having a tf\peled pmtlon, said face
plate and said spindle for supporting a tape
roll and having a passage therethrough for
the wire to be wound, guides for the tape
from the roll to the wire, a removable and
interchangeable guide for the wire carried
by said spindle, a_spring pressed grooved
shoe carried by said spindle and cobperating
with- said removable and interchangeable

_guide for forming the ridge in the tape as it
is wound on the wire, one of said guides be-

&

ing mounted on said spindle and disposed at
an angle with respect thereto and coGperat-
ing with the tapered portion of said spin-
dle for determining the position of the ridge
in the tape, and a poh%hex carried by said
spindle for determining the degree of hard-

"ness of the ridge and coﬁperating with said

removable and interchangeable guide to
lock it in position.

In witness whereof, I hereunto subscribe
my name this 26th day of September A. D.
1913,

WILLIAM F. SMITd.

» Witnesses:
R. R. IreraAND,
A, PrurssMaN.

25




