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To albawhom it mr/y/ CONCErn !

3¢ it known ghat T, Winniaa F. Swrri, a
citizen .of the United States, residing at
Brooklyn, in the county of Kings and State
of New York, have mwnted ‘cortain new
and useful Tmprovements in Machines for
Covering Wirve, of which the following is a
full, ¢lear, concise, and exact deser qmon

This invention relates to power transmis- .

sion systems.

It is an object of this invention to provide
means wherehy the proper cobperation of
various operating mechanisms of a machine
15 assured. .

In accordance with one feature of this in-
vention, a machine having a main shaft
from which is driven a revoluble head and

a take-up mechanism, a constantly rotating 1

shaft and clutch members interposed he-
fween and ac lapted to operatively connect
the shafts, is provided with a starting lever,
the operntion of which causes the engage-
ment of the ecluteh members and tompo-
ravily increases the speed of the take-up
mechanism.

Other featuves of this invention relate to
combinations of parts and details of con-
struetion as will hiereinafter appear.

"This invention is illustrated in the accom-
panying drawings in whieh the same refer-
enee characters are uged  throughout to
designate the same parts, and in which—

Tigure 1 ig a side elevation of a1 winding
machine embodying this invention; Fig. 2
is a view in section of a portion of a clutch
deviee according to this invention: Fig. 3
15 u plan view of a portion of a flat annular
{riction disk: Ifig. 4 35 a side elevation of a
pm(‘mn of a sturting device showing a start-
ing lever in nonoperating positions Fig. b
is a side elevation of the portion showt in
Mg, 4 showing the starting lever being
moved to operating position; Fig. 6 is a
side elevation of the portion shown in Fig. 4
showing the starting . lever in operating
position, and Fig. 7 1¢ a plan view of the
portion shown in Fig. 4 giving a view in
section of a portion of the starting lever
mechanisu,

As will be noted from the drawings. a
power {ransmission system. embodying this
invention, ig shown as applied to a winding
machine, which comprises side frames 20
{only one of which is shown) joined by
means of upper rail plates 21, 217 und a main

Specification of Letters Patent.

Patented May 9, 19186.
Serial No. 3,430, '

supporting frame 23, which form supports
for the various parts of the machlne to be
tullv explained hereinafter. A main shaft
24, from which the various parts of the
machine are driven, is journaled in the main
supporéing frame 93. " A winding head 25,
for winding insulating material 96 about A
wire 27, and having an opening there-

60

through for-the wire, is suitably mounted .

upon a plate 22 secured to the main sup-
porting frame 23, and is.connected with the
main shaft 24 1)*',7 means of gears 28, 29 and
30. A capstan 35, for drawing the wire 27
through the wmdma head 25, is carried by a
suitable shaft 36 1011rnaled in- capstan
brackets 37 (only one of which is shown),
which are suitably mounted upon the upper
ail plates 21, 21. The capstan shaft 36 is
dll\'LIl from the main shaft 24 by means of
suitable gearing contained in a housing 38.
To insure that the insulated wire is. main-
tained in the groove of the capstan 385, a
jockey pulley 39 is rotatably :,upported in
one end of a jockey pulley arm 40 and in

position to ride on the insulated wire in.

the capstan groove. The other end of the

jockey pulley arm 40 is attached to the up-

per end of an extension 41 of one of the
capstan brackets 37,

The insulated wire, after passing over the
capstan 35, passes onto a take-up reel 42
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mounted on a shaft which is driven through .

differential gearing, the differential hwmg
a main sprocket wheel 43 which is engaged
by a chainbelt 44. The belt 44 also passes
over a second sprocket wheel 45 which is
connected through suitable gearing to the
main shaft 24, whereby the take-up reel is
driven from the main shaft. The differential
gearing referred to forms a part of a differ-
ential tension regulator for maintaining a
uniform tension on the insulated wire as it
is fed on to the take-up reel 42, which is
shown and deseribed in Patent No. 1 ,104,078
issued to this applicant. A frietion roller 46
and a hlchon disk 47 form part of means
for evenly 'distributing the insulated wire
on the take-up reel.42, such distributing
means being identical with that shown and
deseribed in Patent No. 1,104,078, above re-
ferred to. Referring wain to the differen-
tial tension regulator, the movement of a
brake band 48, “which is suitably tensioned
by means of a %pnnw 49 and an adjustment
serew B0 associated with one end thereof, is
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controlled by the insulated iwire. passing
over an idler pulley 51, which acts through
a bell' crank 52 pivoted on a bracket 53
mounted on the upper rail plate 21, a con-
necting rod.54 and a bell crank 55 pivoted
at 56, the short arm of which is connected
to the other end of the brake band 48,

The mechanism hereinbefore described is
that found in insulating machines already
In use. ' )

There will now be described mechanism
embodying the present invention whereby
the winding head 25, the capstan 35 and the
take-up reel 42 are stavted at low speed, the
rotation of these members being gradually
increased to full speed, whereby the break.

ing of the insulating material is prevented, -

wire and even
insulated wire

uniform insulation on the
and uniform winding of the
on the take-up reel assured.

Secured to the main supporting frame 23
is a elutch ‘housing 60, the lower end of
which forms a bearing for the main shaft
24 A hollow shaft 61, encireling the main
shaft 24, extends down into the cluteh hous-
ing 60, and is supported in a bearing 62
formed in the main supporting frame 23.
To the upper end of the hollow shaft 61
is'keyed a spiral gear 63, which meshes with
a spiral gear 64 on a shaft 65 driven through
suitable gearing from a motor 66,

The hollow shaft 61 carries a clutch collar
67, which is attached thereto by means of
feather keys 68, 6S. The collar 67 is pro-
vided with a cireular flange 69, in which
there are three openings 70, T0—spaced 120°
apart—for the reception of screws 71, 11,
The flange 69 is also provided. with three
pockets 72, 72, spaced 120° apart, each be-
mg 60° from one of the openings 70, 70, A
friction cone ring 73 having an inner cone

face 74, is secured to the collar 67 by means

of the screws 71, 71, and is adapted to move
vertically with respect to the collar 67. This
friction cone ring 73 is provided with three
pockets 75, 75, spaced 120° apart, which are
opposite the pockets 72, 72 provided in the
flange 69, and coiperate therewith for: the
reception of cushioning springs 76, 76. A
shifting collar 80
collar 67 by means of a clutch collar ring
81, and is provided upon opposite sides
thereof with projecting pins 82, 82 (only
one of which is shown), each of which is
engaged by one of the forked ends 83, 83 of
a clutch lever 84 which ig pivoted to the
clutch housing 60 at 85. Tmmediately be-
low the hollow shaft 61, a bushing 90 is
keyed to thg main shaft 24, A sleeve 91 is

‘keyed to the bushing 90 and is provided

with a shonlder 92, upon which rests a fric-
tion cone ring 93
ently of the sleeve 91, Vertical movement
of the friction cone ring 93 is prevented by

the shoulder 92 on the sleeve 91 and by a

is secured to the clutch -

adapted to rotate independ--

1,182,591

provided on the bushing
cone ring 93 is provided
with a cone face 94, adapted for frictional
‘engagement with the cone face 74 of the
friction cone ring 78 and to be rotated there-
by. A circular flange 95 on the ring 98 is
provided with openings 96 spaced at 60°,
In order that motion may be transmitted
from the friction cone ring 93 to the main
shaft 24, there are keved to the sleeve 91 a
plurality of flat annilar friction disks 97,
each provided with a number of openings

circular flange 89

90. The friction

98 for the reception of short ¢ylinders or -

Inserts 99 of cork, wood, leather, fiber, felt
or some other similar material. The short
cork eviinders 99 have trictional engagement
with flat annular friction disks 100, which
alternate with the disks 97, and which are
secured to the friction cone ring 93 by
means of six serews 101 passing through
openings in the disks 100 and through the
openings 96 in the friction cone ring 93,
and-having engagement with bushings 102
seated in the openings 96, A circular flange
88, formed on the lower part of the sleeve
91, coiperates with-the flange 95 of the cone
ring 93 to maintain the friction disks 97,
97 and 100, 100 in proper position with only
a minimum amount of pressure between the
cork inserts 99, 99 and the disks 100, 100,
Between the head of each serew 101 and
the lower friction disk 100, there is a tension
spring 103 which controls the degree of

friction Detween the ring disks 100 and 97.

Movewent of the screws 101 adjusts the ten-
sion of the springs 103 and, consequently,
the degree of friction between  the ring
disks.

"The tension of the springs 108, 103 is ad-
justed so that the friction between the digks
100, 100 and the cork inserts 99, 99 is greater
than the friction betvween the cone faces 74
and 94 of the cone rings 73 and 93 respec-
tively, when there is » great amount of slip
betiween these cone faces, as at starting, but
less than the friction between the cone faces
when there is little or no slip between these
cone faces. Tt will he readily apparent
therefore  that should the cones become
jammed when setting the clutch, slipping
takes place between the disks 100, 100 and
the cork inserts 99, 99. Such an arrange-
ment insures that the main shaft 24 will,

under all cirenmstances, be started at low

speed. Tt is also to he noted that the ad-
justment of the tension between the disks
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and the corle inserts is such that, when car-
?

full load, some slipping will take

ryving the
disks and the ecork n-

place between the
serts. .
When the outer end of the clutch lever
81 is raised, the forked extremities 83, 83
of the forward end thereof, engaging the
pins 82, 82 move the cluteh collar 67 down-

ward, which, through the cushioning springs
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130



10

1,182,591

76, 76 moves the cone ring 73 downward to
cause light frictional engagement between
its cone face 74 and the cone face 94 of the
cone ring 98. Motion is then transmitted
from the cone ring 73 to cone ring 93, which
in its turn transmits motion fo the main
shaft 24 through the frictional engagement
of the disks 100, 100 carried by the cone

ring 93, and the cork inserts 99, 99 of the:

disks 97, 97 carried by the main shafs 24
As the friction between the cone rings 73
and 93 increases, dne to further raising of
the outer end of the clutch lever 84, the
speed of the main shaft 24 increases. The
cone ring 73 has only a limited vertical
movement. 'The cushioning springs 76, 76

- serve to prevent to a degree the jumming
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of the cone rings 73 and 9, and the frie-
tion disks 97 and 100 act to prevent the sud-

den increase in speed of the main shaft 24

should the cone vings 73 and 93 jam when

“starting the machine. The cluteh collar 67

has cousiderably more. vertical movement
than the cone ring 73, with the result that
when the main shaft 24 has been started,
and" its speed gradually increased, the
downward movement of the clutch collar
67 may continue until teeth 105, 105 pro-
vided on the Jower end thereot, engage with
teeth 106, 106 provided on the upper face
of the flange 89 of the bushing 90, whereby
the friction cone rings 73 and 99 and the
friction disks 97, 97 and 100, 100 are en-
tirely eliminated from the transmission sys-
tem, and the main shaft 24 is driven dirert
from the hollow shaft 61 through only the
cluteh collar 67 and the bushing 90.

In order to provide for the proper start-
ing of the entire machine, a hracket 110 ig
raounted on the main supporting frame 23.
A starting lever 111 is pivoted to one end
of o shaft 112 mounted in the bracket 110.
The starting lever 111 is flexibly connested
with one end of the cluteh lever 84 through
a gpring "113, there being an adjustment
serew 114 interposed bebween one end of
the spring 113 and the cluteh Tever 84, by
means of which the fension of the spring
113 may be adjusted.

In order to insure that the takeup reel
42 will start to revolve at the same time as
the msulating head 25 and capstan 35 are
started, means are associated with thestart-
ing lever 111 whereby it is fmpossible to
start the head and capstan without also
starting the take-up reel. To one end. of
the starvting lever 111 is pivoted a bell crank
115 having three arms 116, 117 and 118, On
the end of the arm 117 is formed a wedge-

shaped projection 119, whicli is adapted Lo

register with slots 120 and 121 provided
on a sector 122 of the bracket 110. The end
of the arm 118 js pivoted to one end of u
shaft 123, which is adapted for reciprocat-
ing movement through an spening i -a pro-

B

jection 124 of the starting lever 111, The
bell crank 115 and the planger 123 are nor-
mally held in the positions shown in IMig.
+ by the action of a spiral spring 130, one
end of which rests against a bushing 131
resting against the end of the plunger 123,
and the other against a projection 132
formed on the starting lever 111. A pawl
183, adapted for engagement with the teeth

of a ratchet wheel 134 mounted on the shaft

112, and also adapted for reciprocating
movement throungh an opening in the pro-

Jection 132, 15 connected at one end to the

end of the plunger 123, A spring 135, the
tension of which is less than that of spring
130, encircles a portion of the pawl 133 and
has one end secured to.a shoulder 136 of
the pawl 133, the other end thereof being
secured to the bushing 131, To the other
endl of the shaft 112 iy securved a bell crank
137 having three arms 138, 139 and 140.
The arm 140 forms an auxiliary Jever, the
aising of which causes a tightening of the
brake band 48 of the differentinl tension
reguintor, as will hereinafter be more fully
explained.  The arm 140 also acts as a
weight to normally hold the bell crank 187
in the position shown in Fig. 4, with a pin
141 earried by the armn 138 resting against
the side of the bracket 110. To the end of
the arm 139 of the bell crank 137 is con-
nected a rod 142 which passes through an
opening in the end of a lever 143 pivoted
to o lug 144 formed on the main supporting
frame 23, A spring 145 encircling tlie rod
142 has one end resting against a shoulder
146 thereon and the other end against the
end of the lever 143. The free end of the rod
is engaged by a nut 147, The other end of
the lever 143 normally floats between col-
Jars 148 and 149 provided on the connect-

Sing rod 54

When the starting Tever 111 is in the po-
sition shown in Fig. 4 with the projection
119 in the slot 120, it is Jocked 1n nonoper-
ating position. To start the machine in op-
eration, the -starting lever 111 must be
raised, but before this can be done, the arm
116 must be moved about its pivot toward
the free end of the starting lever to with-
draw the projection 119 from the slot 120,
When the arm 1716 is so moved it eauses a
forward movement of the plunger 123
which forces the pawl 133 into engagement
with one of the teeth of the ratchet wheel
124, Now ag the starting lever is raised,
after withdrawing the projection 119 from
the siot 120, the engagement of the pawl 183
and the ratchet wheel causes the shaft 119
to be votated in an anticlockwise direction
{see’ Tigs. 4, 5 and 6), whereupon the arm
139 and the rod 142 acting threugh the

“spring 145 moves the lever 143 (see Fig. 1)
m an anticlockwise direction abont its pivot

point.  The free end of ghe Tever 148 there-
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upon engages the upper collar 148 on the
connecting vod 54 moving said rod upward,
and rotates the bell crank 55 in a clockiise
direction ta effect a tightening of the brake

band 48 which insures that the tale-up reel

will begin to rotate as soon as the insulating
head 25 begins to rotate, The raising of
the starting lever also causes a clockwise
movement of the cluteh lever 84 (see Figs.
I and 2) about its pivot point 85 to move
the constantly rotating cone ‘ring 73 down-
ward to engage the cone ring 93." Upon the
engagement of these cone rings the main
shaft 24 will begin to rotate, and as friction
between the cone rings increases, due to in-
creased compression of the springs 76, 76
the speed of the main shaft 24 wil be grad-
ually increased.  Since the starting lever
111 15 flexibly connected with the clutch le-
ver 8t hy means of the spring 145, since the
downward movement of the cone ring 78 is
transmitted  from the clutch collar 67

through the compression springs 76, 76 and

since the force
of springs 76,

of spring 113 opposes that
76 the probability of jam-
rings 73 and 93. by a sudden
raising of the starting lever, is reduced to a
minimum.  However, since the starting and
cluteh levers arve flexibly connected, it is im-
possible to cause an immediate engagement

- of the teeth on the cluteh ring 67 with those
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_speed.

on the flange 89 of the bushing 90; in other
words. a sudden starting of the main shaft
24 at full speed. Should the starting lever
be raised too fast, resulting .in a  great
amount of friction between the cone rings
73 and 93, slipping takes place between the
disks 100, 100 and the cork Inserts 99, 99
carried by the disks 97, 97 whereby the main
shaft 24 is prevented from starting at full
When the starting lever is raised to
the position shown in Fig. 5, the clutch col-
lar 67 is in its lowermost position with the
teeth 105, 105 thereot engaging the teeth
106, 106 formed on the flange 89 of the
sleeve 90, whereby the friction cone rings
73 and 93 and the friction disks 97 and 100
are eliminated, and the main shaft 24 is
driven direct from the constantly rotating
hollow shaft 61. When the starting  lever
111 reaches the position shown in ‘Fig. 5,
the arm 116 is released, whereupon the ac-

tion of spring 130 causes the bell crank 115

to assume the position shown in IFig. 6, with

the projection 119 of the arm 117 in the slot”

121 and locking the sta rting lever in operat-
mg position. At the same time, the action

of spring 135 causes the pawl 133 to disen-

gage the ratchet wheel 184 and to assume
its normal position, as shown in TFig. 6, the
shaft 112 thereapon rotating in a clockwise
direction due to the weighted arm 140 there-

by permitting the Jever 143 to assume its

65

normal position of floating between the col-
lars 148 and 149 carried by the connected

aechanism for

1,182,591

rod 54. Thereafter the action of the-brake
band 48 is controlled by the insulated wire
in the same manner as it is.controlled by the
twisted strands, as explained in Patent No.
1,104,078 hereinbefore referred to. To sto
the rotation of the insulating head 25, the
capstan 35 and the take-up reel 42, the pro-
jection 119 is removed from the slot 121 by
raising the arm 116 and the starting-lever
111 then moved downward. As the start.
ing lever 111 moves downward, a project-
g arm 150 formed thereon. engages the
clutch lever 84, causing it to move in an
anticlockwise direction about its pivot point

P 70

75 .

85 and to thereby cause the disengagement—gg

of the teeth 105,103 and 106, 106 and the
friction cone rings 78 and 93.
In machines for winding insulating ma-

“terial about wires, it is of the utmost im-.

portance that the winding head which winds
the insulating material about the wire be
started at very low speed and gradually
inereased to normal or full speed, in order’
to prevent the.breaking of the insulating
material.  Furthermore, in such machines,
it is also of the utmost importance that the
operation of the méchanism which is to re.
ceive the insulated wire be started at the
sume instant as-the winding mechanism is
started, in order to insure that the insulat-
Ing material is distributed uniformly on

85
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the wire and that the insulated wire is®

wound uniformly on a take-up reel. The
power transmission systems heretofore used
in such machines have permitted the wind-
ing head to be started suddenly and at such
speeds as cause a great amount of breakage
of the insulating material. By the use of .
a4 power transmission system embodying this
Invention, the difficulties heretofore experi--
enced are overcome and the desired results
accomplished. .

What is claimed is:

L.-In a power transmission system, in
combination a main shaft, a winding head
and a take-up mechanism driven therefrom,
a brake band associated with said take-up
adjusting the speed thereof,
a constantly rotating shaft, friction clutch
members interposed between gnd adapted te
operatively - connect said shafts, a -starting
lever controlling the engagement of - said
clutch members, and means operable only

upon the operation of said starting lever

for temporarily’ increasing .the tension of

" said ‘brake band.

2. In a power transmission system, in
combination a main’ shaft, a winding head
and a take-up mechanism driven therefrom;
a-brake band associated with said take-up
mechanism for adjusting the speed thereof,
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a constantly rotating shaft, friction clutch -

members interposed between and adapted to
operatively connect said shafts, a starting
lever controlling the engagement of said

130



1,182,591 ‘ £

Leluteh members, means normally preventing
“the operation -of said - starting lever, and
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apparatus controlledd by said means in the

operation of said starting lever for tem-
porarily increasing the tension of said brake
band.

3. In a power transmission system, 1in
combination a main’ shaft, a winding head
and a take-up mechanism driven therefrom,
a brake band associated with said take-up
mechanism for adjusting the speed thercoi,
a constantly rotating shatft, friction clutch
mnembers interposed betiween and adapted to
operatively connect said shatts, a starting
lever conftrolling the _éngagement of said
clutch members, means ‘normally locking
said starting lever in nonoperative position,
apparatus controlled in the operation of
said starting lever by said means when in
non-locking position for temporarily 1in-
creasing the tension of said brake band, and
teeth carried by said shafts and engaged
when said starting lever is in operative po-
sition whereby - said cluteh members are
eliminated, the. movement of said means to

locking position locking said starting lever
to operative position and permitting the ten-
Gon on said brake band to return to normal.

4. Tn a power transmission system, 1n

combination, a main shaft, a revoluble head 30
and a take-up mechanism driven therefrom,
means associated with said take-up mecha-
nism for automatically adjusting the speed
thereof, a constantly rotating shaft, clutch
members interposed between and adapted 35
to operatively connect said shatts, a sta rting
lever controlling the engagement of sald
clnteh members,
upon the operation of said starting lever
and codperating with said speed adjusting 40

and means operable only

means to temporarily increase she speed of
the take-up mechanism. :

Tn witness whereof, 1 hereunto subscribe

my name this 19th day of January, A. D.
1915.

WILLIAM F. SMITH.
YWitnesses: :
. EprEr,
K. 1. STAHL.




