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This invention relafes generally to tension con-
trol devices and more particularly to tension con-
trols adaptable for use 1n winding relatively fine

- wires.

Wire breakage presents a serious problem, par-

ticularly in connection with the handling of light
gauge stock. Considerable: trouble has been ex-
" perienced in the handling of fine wire such as
copper wire, ranging in diameter from:.0010 inch
to .003 inch. Nichrome wire having a diameter
as low as .00085 inch is employed in the manufac-
ture of resistance windings and presents a serious
breakage problem., One method heretofore em-
ployed in winding operations to reduce the possi-
- bility- of wire breakage contemplates slow initial
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winding speeds. Such methods, however, reduce

the speed at which the winding operations are
completed and do ‘not take into consideration
problems incident to the winding of -objects
which are irregular as distinguished from circu-

-~ lar in cross-section. Objects which are, for ex-
ample, rectangular in cross-section continuously
subject the wire to variations in tension due to
the introduction of varying peripheral speeds of
the surface upon which the wire is wound.

The ideal condition for winding a strand such
a8 wire is to subject the wire to a uniform tension
as it is fed from a supply spool to a rotating ob-
. Ject. This tension must be such that it will not
exceed the breaking point of the wire at any
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. time and yet must be sufficient to insure & firm, °

close winding of the wire upon the periphery
of the part which is being wound.

It is, therefore, an important object of the pres- -

ent invention to provide a tension controlling

device which will enable relatively fine wires to
be withdrawn from supply spools and wound on
rotating objects at substantially uniform tension
- without breakage.

It i1s a further object of the present invention
to provide a tension controlling device as set

forth above which will enable sudden high speed

. starting of the object to be wound without sub-
Jecting the wire to excessive tension, thereby re-
ducing wire breakage to a minimum. ,

Still another object of the present invention
is to provide a tension control arrangement which
will enable ‘winding wire upon the periphery of
irregularly shaped objects at uniform tension.

More -specifically, ‘the present -invention con-'

templates a control device ‘which automatically
‘controls the supply spool so that when wire is
initially withdrawn therefrom the spool is free
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tively controlled braking  action posltwely pre-
vents overrunning of the spool ‘and cooperates
to maintain uniform tension in the wire as it is
wound upon the rotating work piece.

In addition, the present invention contemplates
a novel floating guide arrangement-interposed.
between the supply spool and the rotating work

_piece which serves to materially reduce the ten-

sion to which the wire must be subjected in order
to withdraw it from the supply spool.

The present invention contemplates the pro-
vision of braking means. in combinatidn with the
aforesaid floating guide or pulley, the effective-

.ness’ of said brake means being controlled in ac-
‘cordance with the position occupied by said guide.

The foregoing and other objects and advan-
tages will be more apparent from the following
detail description when considered in connection
with the accompanying drawings, wherein: .

PFig. 1 is a perspective view of a tension control
device embodying the present invention, said de-
vice being shown in operative association with a
rotatable work piece to which the wire is being
applied;

Fig. 2 is an enlarged transverse sectional view
of the supply spool and associated tension control
mechanism, said view being taken substantially
along the line 2—2 of Fig. 1, a portion of the ten-
sion setting wheel being shown in elevation; |

Fig. 3 is a transverse sectional view taken sub-

“stantially along the line 3—3 of Fig. 2;

Fig. 4 is a fragmentary detailed sectlonal view
taken substantially along the line 4—4& of Fig. 2;

Fig. 5 is a horizontal detailed sectional view.
taken substantially along the line §——5 of Fig. 2;

Fig. 6 is a sectional view tsken substantially
along the line 6—6 of Fig. 5, the major portion of

‘ the tension setting disc being broken away to

disclose parts otherwise hidden;
Fig. 7 is an enlarged elevational view of the
resilient bumper for the floating guide pulley; .
Fig. 8 is an elevational view of a modified ten-

" sion control mechanism, said view being taken
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similarly to the view.shown in Fig. 3;
Fig. 9 18 a side elevational view of the modified

" ‘control mechanism. as viewed from the left of

50

'Fig. 8;

Fig. 10 is a detailed sectional view of the modi-
fied control mechanism of Figs. 8 and 9 to more

* clearly illustrate the structural arrangement of

the screw element and pa.rts associated there-

© with; and -

to rotate in an unwinding direction and after the
inertia of the spool has been overcome a sensi~ 88

Fig. 11 is a view similar to Fig. 3 disclosing a
further modified form wherein the brake arm of
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Figs. 8 to 10, inclrusive is associated with the screw
mechanism of Figs. 1 to 7, inclusive,

‘Referring now to the drawings more in detail
wherein like numerals have been used to desig-
nate similar parts throughout the various figures,
it will be seen that one embodiment of the inven-
tion illustrated in Figs. 1 to 7, inclusive, comprises
a spool supporting and controlling device ‘desig-
nated generally by the numeral 20. This device
20 includes a frame structure designated gen-
erally by the numeral 22 having a base section
24, an upright or vertical section 26 and a, bear-
ing section 28. As clearly illustrated in Fig. 2,
the bearing section 28 carries suitably. spaced
gnti;;nctmn bearings 30 for supporting a spin-

le

The spindle 32 projects beyond the vert,mal
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-frame section 22 and this projecting portion of the -

.Spindle serves to accommodate g spool 34. In Fig.
2 an empty spool 34 is shown partly in section to
illustrate the manner in which conical members
36 and 38 serve to maintain the spool concen-
trically clamped upon the spindle 32. The mem-
ber 36 is secured tothe shaft 32 by a suitable cross
pin 40. The member 38 is internally threaded to
cooperate with the outer threaded extremity of

20
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ble element 60 as clearly illustrated in Fig. 4,
the extremity of the flexible element being suit-
ably secured to the control wheel as indicated in
Fig. 4. The control wheel 12 is seegred to and
rotatable with & spindle or micrometer screw 14,
which spindle is rotatably supported within a
bushing 76. This bushing 76 is secured against
rotation upon the frame 20 by = split bearing

construction clearly illustrated in Figs. 4 to 6, in-

clusive. By tightening a screw 718 the bushing
is firmly clamped in position against rotation and
axial displacement. -Particular attention is di-
rected to theé fact that the right extremity of the
spindle 74 as viewed in Fig. 4 is threaded and this
threaded portion rotates within a complementary
threaded section of the bushing 76. Hence rota-
tion experienced by the control wheel 12 and con-
sequently by the spindle or screw 14 causes said
shaft or spindle to experience longifudinal move-
ment. Rotation of the.control wheel 12 in a
counterclockwise direction, as viewed in Fig. 1, re-

- sulting from the upward movement of the portion
_'of the flexible member 60 extending between the

26

the spindle 32 in securing the spool as a rotative -

unit with the spindle. This is merely one form
or method of mounting, and is ‘shown for illus-
trative ‘purposes only and not by way of 11mita.-
tion.

In the disclosed embodiment the comcal mem-
bers 36 and 38 are preferably formed of relative- -

' 1y light material such as Bakelite .or other suit-
able plastic material. ‘The member 36 is formed
integral with a disc or brake wheel 42, the pe-
riphery of which provides a braking surface which
cooperates with a brake shoe 44. This brake shoe
44 is carried intermediate the extremities of a
vertically disposed leaf spring member 46, the up-
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per extremity of the spring being secured to an .

arm 48 projecting beyond and secured to the up-
per extremity of the frame section 22 by means
of a screw 50. The functioning of the brake shoe

44 is controlled by g mechanism about to be de-.

-scribed but. before describing said control mech-
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anism it is well to note that wire to be unwound -

from the spool 34 is directed upwardly around a
pulley 52 and thence downwardly to the work
piece 54 which is rotated by an electric motor 56.

The pulley 52 is freely rotatable within a yoke

wheel 12 and the pulley 64, will cause the spindle

-or screw T4 to experience axial movement to the

left as viewed in Fig. 4. The outer extremity of

the spindle or screw 14 is conical 50 as to make

a point contact with. the lower extremity of the-
leaf spring 46. Thus, movement of the .screw

member to the left releases the pressure against .
the leaf spring and consequently relieves the

braking action of the shoe against the periphery

of the disc 42.° Movement to the right of the

screw- 14 serves to urge the spring 46 to the right’
and thereby increases the braking action of the

brake shoe 44 against the periphery of the brake

wheel 42,

The screw 14 is constantly urged rotatably in a

.clockwise direction as viewed from the left of .

Figs. 3 and 4 by a.clock spring 80. The inner
extremity of the spring 80 is coupled with a drum
82 which is secured to the control disc 712 in any
suitable manner as by means of rivets 84, as -
shown in Fig. 4. The opposite or outer extremity
of the clock or spiral spring 80 is secured to a
pin 86, whish pin is carried by an adjusting plate
or disc 88 This plate or disc 88 is rotatably
mounted :ipon the bushing 18 and is secured

.against rotary movement by a locking pin 80 car-

58 which is suspended from g flexible element -

'60. This fiexible element 60 extends upwardly
from the yoke 58 through a resilient buffer or
bumper member 62 and thénce over a pulley 64

rotatably supported by an.inverted U-shaped

member 66, This U-shaped member 66 serves
.as a pivotal support for the bumper 62 and is
secured to the free extremity of a horizontal arm
68. This arm 68 is carried by the upper extremity
-of a vertical support rod 10 and is adjustably
secured thereto by a clamping or set screw T7I.

The rod 10 extends upwardly from and is secured
65

to the base section 24 of the frame 20,
It will be apparent from the foregoing that the
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ried a% the outer extremity of ‘a resilient arm ex-
tending outwardly from the split bearing strue-
ture of the frame 20. By flexing the arm 92 so .
as to withdraw the pin 90 from registration with
a companion aperture 94, the disc. 88 may be
rotated so as to impart greater or less tension to
the clock spring 80.

From the foregoing it will be understood tha.t

 when the pull exerted by the wire which, is being

60

withdrawn from the spool 34 causes the flexible

‘element §0 to be unwound from the control wheel

12, the rotation of the wheel 12 is opposed by the
clock spring 80. Likewise, when the tension of

" the wire 34a lessens and results in upward move-

wire 34a from the spool 34 is withdrawn from the

spool due to the rotation of the work piece 54,
The tension thus established in the wire will have
a tendency to urge the pulley 52 downwardly.
Any downward movement of the pulley 52 will
cause the flexible element: 60 to be pulled up-
w;,rdly from a wheel or tension control member
1

This wheel or disc. member 12 is peripheraily
- grooved so as to receive several turns of the flexi-

70

ment of the pulley 52 and consequent tendency -
for the flexible element 80 to slacken, the spring
80 functions to automatically take up the slack
and simultaneously increase the braking actlon
on the hrake wheel 42.

A clearer understanding of the functioning of
the above described control mechanism may be-
had by considering the action which takes place
when thé motor 56 is initially started to cause
the winding of the wire 84a on the work piece
64. Assume that the free end of the wire 84a

*is brought into contact with the periphery of the
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work piece u prior to the starting of the motor
8.
by causing a very sudden pull on the wire 34a.
The sudden pulling of the wire 34a causes & sud-
den or instantaneous rotation of the- control
wheel or disc 12 in a counterclockwise direction,
as viewed in Fig. 1 and as viewed from the left
of Figs. 3 and 4, thereby retracting the screw 14
and consequentlly relieving the braking action of
the shoe 44. Thus, the sudden shock resulting
from the fast starting of the motor is taken up
in the downward movement of the pulley 52 and
the rotary movement of the control wheel 12
against the action of the clock spring 80. By the
time this shock resulting from the sudden start-
ing of the winding motor is taken up'the brak-
" ing action upon the spool 34 has been released
and the wire begins to unwind from the spool.
- Any slackening in the tension of the wire 34a
during the winding operation resulls in an up-

The motor is now suddenly activated, there- .

3

as the wire or strand is being wound upon the

" surface having lower peripheral speed, any tend-

ency for the wire to slacken is counteracted by

- automatic increasing of the braking action upon-

10
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‘ward movement of the pulley 52 and in the con- .
sequent rotation of the wheel 12 in a clockwise

direction due to the take-up action of the clock
. spring 80. ‘This results in slightly increasing

the braking effect upon the wheel 42, thereby

positively preventing overrunning of the supply
- spool '34. Thus, throughout the entire coiling

operation the braking action upon the rotating

spool is so controlled that uniform tension of
_ the wire 34a is constantly maintained and at no
time is the wire subjected to a tension which
exceeds its tensile strength and at no time is
the supply spool permitted to overrun, In other
words, the present invention - contemplates a
brake means  as .described which is operable in
accordance with the pull exerted upon the wire
by the rotating work piece. When the pull ex-
erted upon the wire has a tendency to exceed a
predetermined tension the braking action is auto-
matically relieved and when the pull exerted upon
the wire has a tendency fo lessen, the braking
action automatically increases in such a manner
as to maintain uniformity or balance in fension.

The control may be so adjusted as to prevent.

the wire or strand from exceeding its elastic limit
although in some. instances it has been found
- possible and desirable to permit -a& uniform
amount of wire elongation without exceeding the
yield point: :
The ahove described tension control mecha-

nism ‘also functions efficiently in instances where

variation in tension of the withdrawn wire might
result from the winding of an irregularly shaped
work piece. 'In instances where the work pieceis
circular in cross-sectlon ‘the peripheral speed of
the work surface is constant but in instances

' where the work piece is, for example, rectangular .

in cross-section, the penphera.l speed of a point

located on the narrow surface of the work is con- .

‘siderably greater than the peripheral speed of a
point on the wide surface of the work. In wind-
. _ing such an object the variation in peripheral
speeds_ has & tendency ‘to exert proportional
variations in pull upon the wire and when the
wire is of a relatively small gauge these varia-

tions are often sufficient to cause breakage. By
" employing the control device previously de-
~ scribed, variations in peripheral speed will not
impart proportional variations in tension or pull
.upon the wire. This is due to the fact that when
the portion of the work having the greater

" peripheral speed is pulling on the wire the con-

the spool due to the’ follow-up action of the clock .

spring 80.

It will be apparent that the pulley 52 and its
supporting yoke 58 move with great rapidity in
response to the pulling action of the wire 34a
and the consequent rotation experienced by the
control disc 72. If the yoke 58 was suddenly
brought into engagement with a fixed abutment
such as the U-shaped member 66 (Fig. 1), it
would have a tendency to dislodge the wire 34a
from the pulley 52 and would also subject the
parts to very severe operating conditions. To
avoid clashing of the yoke 58 with a fixed abut-
ment, the resilient bumper 62 in the form of a U-
shaped spring member is employed. The flexible
element 60 passes through an aperture provided
in the center of the spring 62. The bumper 62
is pivotally supported upon the U-shaped bracket

- member 66 and thus enables the flexible element

25

60. to assume various degrees of argular displace-
ment to the vertical. Thus, when the wire 34a
is being withdrawn from the far end of the spool,
as shown in Fig. 1, the portion of the flexible ele-

~ment 60 extending between the pulley 64 and

30
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the pulley 62 approximates the vertical, whereas
when the wire from the spool 34 is being with-

‘drawn from the near or outer end of the spool

the flexible element 60 would be inclined to the
vertical.

The bumper 62 also serves as an effective means
for retaining the flexible element 60 in the groove
of the pulley or sheave 64, as well as an efﬂclent
shock absorber for the pulley b2.

A slightly modified form of tension controlling .
device is-shown in Fig. 8. The device of Fig, 8
differs principally in the form of take-up spring
which functions in cooperation with the control

" disc 12 and in the structural details of the brake

o .
&t
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* This leaf spring

arm. It will be noted that the device shown in
Fig. 8 incorporates a brake arm 96 which is non-
resilient, as compared with the resilient leaf
spring arm 46 previously described. The arm 96
is pivotally mounted -at 98 and is formed with a
longitudinally extending recess [00. Extending
over this recess 100-and secured at its upper ex-
tremity only to'the arm 96 is a leaf spring {02.

The lower. extremity of the arm 96 is secured to .
one end of a coiled spring (04, the opposite ex-

" “tremity of this coiled spring being secured o an

55
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adjustable screw member 106. Adjustment of
the screw member (06 is obtained by rotating the
knurled nut 108. The spring 104 cooperates with
the leaf spring (02 in causing the brake shoe 44
to bear resiliently against the periphery.of the
disc 42. The disc 42 is secured to and rotatable

with the spool supportmg spindle 32, Figs 8

65

and 9.

The control wheel 12 of Fig. 8 is secured to 2
screw 110 which rotates in a bushing {42 in the
same manner as the screw 74 is rotatable within

. the bushing 16 previously described. The bush-

70

ing 112, like the bushing 16; is ‘secured against
rotation within the frame by meangs of the clamp-
ing screw 18: The inner extremity of the screw
119 passes through a:recess inthe arm 96 and is

- formed with an-enlargement or head {14. Inter- -

“'trol .wheel 13 fuiictions to relieve the: braking °

action just enough to counteract any tendency
for increase in the tension of the wire. Likewise,

75

posed between the head {14 and the brake arm 86
is & ball thrust bearing I16. Extending inwardly
from the head 114 is a reduced section provided
with an axially extending recess 118. One ex-

102 carries the brake arm 44. '
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tremity of a coiled spring 120 is secured within
the recess 118 and the opposite extremity of the
coiled spring 120 is secured to a shaft 122, ‘This
shaft 122 is rotatably mounted in g bearing sec-
tion 124, Fig. 8. The shaft 122 is coaxial with
and terminates just short of the inner extremity
of the screw member {10 and serves as a support
for the coiled spring 120. )

The coiled spring 120 like the clock or spiral
-spring 80 previously described serves to continu-
ously urge the disc 12 in a clockwise direction as
viewed in Fig. 9. In other words, any tendency

for the wheel 12 to be rotated in a counterclock-.

wise direction is opposed by the coiled spring 120.
Rotation of the disc 12 in g ‘counterclockwise di-
rection as viewed in Fig. 9 causes the screw 110
and consequently the head (14 formed integral
therewith to move to the left (Fig. 8), thereby
swinging the brake arm 96 to the left, so as to
reduce the braking effectiveness of the shoe 44
upon the periphery of the brake wheel 42. The
control mechanism of Figs. 8 and 9 distinguishes
from that disclosed in previously described figures
in that when the screw member +10 moves in-
wardly it is niot moved against the brake arm as
-is the screw member T4 (see Fig. 4) " but in fact the
head (14 is moved so as to permit the coiled
spring (04 to act upon the arm 96 and thereby
increase the braking action of the shoe 44. It
- will be noted that an adjustable screw member (26
- is associated with the arm 96 and serves to con-
trol the degree of flexure of the leaf spring 102.
In some instances, depending upon the sehsitivity
. of control desired, the screw may be so positioned
as to provide some space between the inner ex-
_tremity of the screw and the adjacent surface of
the leaf spring. Under such circumstances posi-
tive braking action of the shoe 44 does not take
place until the leaf spring 102 has been flexed
into engagement with the inner extremity of the
screw or abutment £26. By adjusting the position
- of the screw 126 and the position of the screw

106, the braking action of the shoe 44 may be very -

sensitively controlled to meet the needs incident
to its use. The tension of the take-up coiled

‘spring {20 may be adjusted by rotating a handle’

128 of a vertically disposed adjusting rod 130.
The lower end of this rod 130 carries & worm 132
which meshes with a companion worm wheel (34
coupled with the shaft (22. Thus, the force or
tension of the coiled spring { 20 may be controlled
by adjusting the vertical shaft 130, whereas the

adjustment of the tension in thé previously de-

scribed clock spring 80 is obtained by disengaging
the pin 90 from the disc 88 and moving the disc
88 until one of the other apertures 94 is brought
into registration with the retracted pin 90. -

A detailed description of the functioning of the
control mechanism .shown in Pigs. 8 to 10, inclu-
sive, in combination with the fixed pulley 64 and
floating pulley 52 is not believed necessary. It will
suffice -to state that when the control mechanism
of Figs. 8 to 10, inclusive, is employed, downward
movement of the pulley 52 causes counterclock-
wise rotation -of the control disc 12 as viewed in
Fig. 9 and from the left of Fig. 8, thereby causing
the screw (0 to rotate in a manner which re-
lieves the braking action upon the brake wheel

42. The upward movement of the floating pulley.

- 52 permits the coiled spring 120 to rotate the
screw 110 so as to move the head 114 to the right,
Fig. 8, thereby enabling the coiled spring 104 to
act on the brake arm 98 so as to increase the
braking action of the shoe 44 on the disc 42.

A still further modification is disclosed in Fig.

10

102,
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11 wherein the control mechanism of Figs. 1 to 7,
inclusive, incorporates the brake arm 96 of Fig. 8.

In Fig. 8 the coiled spring 104 functions to in-
~ crease the braking action of the shoe 44 whereas
5

in Fig. 11 a coiled spring 104a continuously urges
the arm 96a to the left so as to maintain contact
between said arm and the screw.14. The arm
96a is recessed. similarly to the arm 96 and also
employs the leaf spring 102 which carries the
brake shoe 44. The adjustable abutment screw
126 may also be carried by the arm 864 to contro}
the degree of flexure experienced by the spring
In all other respects the control mechanism
shown in Fig. 11 is structurally identical with that
disclosed in Figs. 1 to 7, inclusive.

" From the foregoing it will be apparent that this
invention contemplates an improved, efficiently
operable means for. controlling the tension in

‘strands such as wire, thread and the like during
" the withdrawal thereof from a supply spool. The

micrometer adjustment screw in associstion with
the take-up spring, floating pulley, et cetera, pro-

vides a cushioning action which precludes the pos- ..

sibility of excessive tension in the strand as it is -
being withdrawn from the spool. ' As previously
pointed out, excessive tension normally experi-
enced in conventional mechanisms for withdraw-
ing wire from spools is positively avoided. In
devices constructed in accordance with the pres-
ent invention which have been in successful com-
mercial use, g take-up of as much as 36 inches of
wire has been obtained at the start of the winding
operation, thereby preventing the wire from ‘being
subjected to excessive tension conditions. By -
employing the floating pulley 52 the aforesaid
take-up of 36 inches is accomplished by subject-
ing said pulley to vertical displacement of only 18 -
inches. The arm 68 may be positioned along the
vertical rod 10 in an adjusted position prior to the
starting of the unwinding operation, thereby af- .
fording the pulley 62, greater or less degree of -

vertical shifting. Also, before winding the work
piece, the take-up spring such as the clock spring
80 or the coiled spring 120 may be adjusted to
resiliently impart greater or less turning force to
its respective contro! wheel 712. With the view of
reducing to a minimum the inertia-which must
be overcome in moving the floating pulley 52
downwardly as a result of the pulling action of
the wire 34a, rotating parts such as the wheel 72,
the brake wheel 42, and even the pulleys §2 and
64 are preferably made of light weight material -
such as Bakelite, By employing the floating
pulley 52 over which the wire must pass from the
supply spool 34 to the work piece §4, a tackle or
pulley block arrangement:is presented which re-
duces to a satisfactory minimum the tension to
which the wire 34a must be subjected in order to
render the tension control mechanism associated
with the control wheel 12 functionally bperable.
In addition, the sensitivity of the take-up springs -

' 80 and 120 associated with. the controi wheels

70
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coupled with the mechanical advantage afforded
by the aforesaid tackle or pulley block arrange-
merit assures balanced, substantially uniform ten-
sion conditions which enables very fine wires to
be firmly wound upon a work. piece without the .
slightest possibility of breakage. That is to say,

- despite the smaliness in the gauge of the wire, the

sensitivity in operation of the control mechanism
is such as to maintain a predetermined uniform
tension in the wire. ; B

. It will also be noted that the floating pulley 52
withdraws the wire from the spool 34 at substan-
tially the same angle at all times. Also the figxi-
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ble element 60 is tangentially withdrawn {from the
wheel 12 at the same radial distance at all times.
That is to say, the pull of the fiexible element 60
is always exerted at the same point, the same dis-
tance from the center of the wheel, and tangen-
tially in the same diréction. This materially con-
tributes to the uniformity in function of the ten-
sion control device.

It. has been previously pointed out that the
micrometer mechanism of the brake control
means is automatically responsive to variations in
the pulling force exerted upon the wire or strand
during the withdrawal thereof to correspondingly
control the operative effectiveness of the brake
means-and thus maintain balanced tension con-
ditions. In this connection, it should also be
understood that variations in pulling force fre-
‘quently result from irregularity in the speed of
the electric motor which rotates the work piece.
The present invention is designed to prevent dele-
terious increases in wire tension from irregulari-
ties in the speed of the motor. - 'The sensitivity
of the aforementioned micrometer or screw mech-
anism, and parts associated therewith, is such
that it may be adjusted to permit some or to
entirely prevent any elongation in the wire.

Wires of extremely small cross section may be

subjected to some elongation without breakage
providing accurate control of the tension experi-
enced by the wire is maintained in accordance
with the teachings of the present invention. The
brake means or shoe previously described is pref-
erably maintained in continuous contact with the

brake wheel 42. In other words, it is preferable

to prevent the brake wheel 42 from running free
at any time except at the Instant of starting.
The construction of the brake arms disclosed
herein is such that when increase in braking ac-
tion is initiated, such action is of a yieldable or
cushioning nature due to the fact that the brake
shoes are mounted directly upon spring members.

In one instance this constitutes the leaf spring -

48 and in the other instance the leaf spring 102,
- each of which is free at one extremity to facilitate
the flexing thereof.

The micrometer adjustment or screw mecha-
nism previously described makes it possible to ap-
ply substantial braking force although the force
available to effect such braking action is relatively
small. That is to say, the turning force applied

- to- the control disc 12 in one direction by the
pulling of the ﬂexible element 60, and in the other

" direction. by the resilient action of the fake-up
springs (clock .spring 80 or coil 'spring 120), is
of relatively-small magnitude as compared with
the force of the. screw member acting upon the
brake arm., Thus, the lesser force available to
bring about automa.tic responsiveness of the con-
trol-disc to variations in pulhng force upon the
wire acts through the micrometer adjustment or
-serew: mechanism in making -available a greater
force for operating the brake means.

Throughout the specification and in the claims

reference. is made to.the present invention as .

 being adaptable . for - -eontrolling . the ‘tension in
strands.. The term “strand” is used in its broad-
est sense to include either 8 single filament, wire,
.- et cetera, or a plurality of filaments,  wires, et
.. cetera.:

;vention as & mecha.nism for. controlling’ the ten-

_slon in. a strand, the. term “strand" is.used. in

. 5

. sion in strands as they are being applied to the
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peripheral surface of a .rotating object, but is

-adapted to be employed in any instance where &

strand must be withdrawn from a source of sup- -
ply and as it is withdrawn the tension thereof
must. be uniformly maintained in order tq pre-
vent breakage as well as undesirable stretching
or elongation.

‘While for purposes of illustration certain struc-

- tural embodiments of the invention have been

disclosed herein, it should be understood that the
invention is not limited to the specific disclosures
and structural details,c but is capable of other .

"modifications and changes without . departing

from the spirit-and scope of the appended clalms.

The invention is hereby claimed as follows:

1. Mechanism for controlling the tension in a
strand as it is being withdrawn from g source o
supply and applied to.a work piece including a
free support for a coiled strand, shiftable brake
means for governing the force exerted by the
strand to withdraw the strand from said support
and brake control means including micrometet
mechanism operatively associated with said brake
means and automatically responsive to veariations

. in the pulling force exerted upon the strand dur-

ing the withdrawal thereof to correspondingly

" control the operative effectiveness of said brake
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means.

2. Mechanism for controlling the tensaon ina
strand as it is being withdrawn from a source of
supply and applied to a work piece including &
free support for a coiled strand adapted to be
rotated. in response to the pull-experienced by
the strand as it is being withdrawn therefrom,
shiftable brake means for governing the force
required to rotate said support;-and brake con-
trol means including micrometer mechanism op-
eratively associated with said brake means and
automatically responsive to variations in the pull-
ing force exerted upon the strand during the
withdrawal thereof to correspondingly control the
operative effectiveness of said brake means.

3. Mechanism for controlling the tension in a -
strand as. it is being withdrawn from a source

" of supply and applied to a work piece including

50

a free support for a coiled strand adapted to be

rotated in response to the pull experienced by

the strand as it is being withdrawn therefrom,
shiftable brake means for governing the force

_required to rotate said support, and brake control

" ,means including rotatable screw mechanism op-

&6

‘eratively associated with said brake means and

automatically responsive to’ variations in the
pulling force exerted upon the strand during the
withdrawal . thereof to’ correspondingly control

" ‘the operative effectiveness of said brake means.

" 4, Mechanism for controlling the tension in a

“strand gs it is being withdrawn from a’'source of

60

supply and applied’ to a work piece. mcludmg a

" support for & coiled strand, shiftable brake means
.. Tor governing the force reguired to. withdraw the

65

‘strand from said- support brake ‘control means
.including micfometer mechanism operatively as-

sociated with said brake means and automatically :

'responsive to variations in the pulhng force ex- -

erfed upon the strand. during the ‘withdrawal .

thereof to correspondmgly control the operative

In other. words, in referring ‘to the in-.
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_its generic sense to include wire, thread, or similar

. materials, either in'the form: of: single or multiple

" ent invention is not limited to the control of ten-

) terposed between_ aid’
brake control means.
filaments. . It should also be-noted that the pres- . .

effectiveness of said brake meshs, resxlient slack
take-up means coopei'atlvely associated with said
micrometer mechanism, and sili

me: ‘s and said

.5, Mecharism for ‘controlling the 'tensmn in a
strand as it 'is ‘being WithdraWn “froni’ ‘o source




6

of supply including a support for a coiled strand,
shiftable brake means for governing the force
required t¢ withdraw the supported strand, and

brake control nmieans including a rotatable screw.

member for effecting movement of said brake
- means, said screw member being automatically
responsive in rotation to variations in the pulling
force above a predetermined value exerted upon
the strand during the withdrawal thereof.
6. Mechanism for controlling the tension in a
_strand as it is being withdrawn from a source
of supply including a support for a coiled strand,
shiftable brake means for governing the force
required to withdraw the supported strand, brake
control means including a micrometer mecha-
nism- automatically responsive to variations in
pulling force exerted upon the strand during the
withdrawal thereof, shiftable strand guiding
means, and a flexible element coupling said
shiftable strand guiding means with said brake
control means whereby variations in pull ex-
erted upon the strand will be transmitted to said
brake control means.
7. Mechanism for controlling the tension in a
strand as it is being withdrawn from a source of

supply including a support for a coiled strand, -

shiftable brake means for governing the force
required to withdraw the supported strand, brake

2,388,121

required to withdraw the supported strand, brake
control means automatically responsive to varia-
tions in the pulling force exerted upon the strand
during the withdrawal thereof, said brake control
means including a rotary control member, g flexi- .
ble actuating element having one extremity pe-

‘ripherally associated with said rotary member,

a shiftable strand guiding member .coupled with

" the opposite extremity of said flexible element,
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a guiding member for said flexible element posi-
tioned above said rotary member and said strand
guiding member, and a bumper means interposed
between the guide means for the flexible element
and said strand guiding means. .
11. Mechanism for controlling the tension ina
strand as it is being withdrawn from a source
of supply and applied to a work piece which. may
be non-cylindrical including a support for a
coiled strand, shiftable brake means for govern-
ing the force required to withdraw the strand
from said support, flexible brake control means

" -including micrometer mechanism operatively as-

25

control means including a rotatable screw mem- -

ber automatically responsive to variations in pull-
ing force exerted upcn the strand during the
withdrawal thereof, shiftable strand guiding
means, and a flexible element coupling said
shiftable strand guiding means with said brake
control means whereby variations in pull exerted
upon the strand will be transmitted to said brake
‘ control means.
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sociated with said brake means and automati-
cally responsive to variations in the pulling force
exerted upon the strand during the withdrawal
thereof to correspondingly control the operative
effectiveness of said brake means, resilient slack
take-up means cooperatively associated with said.
micrometer mechanism, and means for adjust-’
ing the tension in said resilient slack take-up
means. )
12, Mechanism for controlling the tension in a
strand as it is being withdrawn from a source
of supply and applied to a polygonally shaped -
work piece including a support for a coiled
strand, shiffable brake means for governing the

- force required to withdraw the strand from said

- 8. Mechamsm for controlling the tension in a

strand as it is being withdrawn from a source
of supply including a support for a coiled strand,
shiftable brake means for governing the force
required to withdraw the supported strand, brake
control means automatically responsive to varia-
tions in pulling force exerted upon the strand
during the withdrawal thereof for effecting
movement of saild brake means, shiftable strand
guiding means, a flexible element coupling said
shiftable strand guiding means with said brake
‘control means whereby movement of said shift-
able strand guiding means will correspondingly
effect sald brake control means, a fixed guide
. means for said flexible element interposed be-
tween said shiftable strand guiding means and
said brake control means, and means for securing

- sald fixed guide means in various fixed positions

with respect to said brake control means.

9. Mechanism for controlling the tension in g
strand as ‘it is being withdrawn from a source
of supply including a support for a coiled strand,
shiftable brake means for governing the force

required to withdraw the supported strand, brake

control means including a rotatable wheel mem-
ber for effecting movement of said brake means,
a flexible element operatively assoclated at one
extremity with said rotatable wheel member and
adapted to impart rotation to said member when
pulled in at least one direction, and strand guid-.
ing means coupled with the opposite extremity
- of said flexible element whereby variations in
pull experienced by the strand will be transmitted
to said brake control means.

10. Mechanism for controlling the tension in a'

strand as it is being withdrawn from a source of
supply including a support for a coiled strand,

[ 1Y)

support, flexible brake control means including
micrometer mechanism operatively associated
with said brake means and automatically re-
sponsive to variations in the pulling force ex-
erted upon the strand during the withdrawal

“thereof to correspondingly control the operative

effectiveness of said brake means, and resilient
slack take-up means including a spiral spring

" device cooperatively assoeciated with said microm--
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eter mechanism.

13. Mechanism for controlling the tensfon in a
strand as it is being withdrawn from a source of
supply and applied to a rotating non-cylindrical |
work piece including a support for a coiled strand,
shiftable brake means for governing the force
required to withdraw the strand from said sup-
port, flexible brake control means including
micrometer mechanism cooperatively associated
with said brake means and automatically re-
sponsive to variations in the pulling force exerted
upon the strand during the withdrawsl thereof
to correspondingly control the operative effec-
tiveness of said brake means, and resilient slack
take-up means including a coiled spring coop-
eratively associated with said micrometer mech-

v anism.

14. Mechanism for controlling the tension in a
strand as it is being withdrawn from a source
of supply, means adapted to be rotated in re-
sponse to the withdrawing of the strand, shift-
able brake means for governing the force required

‘to cause rotation of said first-mentioned means

during the withdrawal of the strand, and flexible
brake control means including micrometer mech-

" ‘anism operatively associated with said brake

means and automatically responsive to variations
in the pulling force exerted upon the strand dur-

shiftahlebnhememsforcovemm:thetom" ing the withdrawal thereof to correspondingly
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control the operative effectiveness of said brake
means, ,
15. Mechanism for controlling the tension in a

strand as it is being withdrawn from a source of .

supply, means adapted to be rotated In response
to the withdrawing of the strand, brake means
operatively associated with said first-mentioned
rotatable means for governing the force required
to withdraw the strand, said brake means in-

cluding @ brake wheel -and & shifable brake 10

member peripherally associated therewith, brake
control means including mechanism automati-
- cally responsive to variations in pulling force
-exerted upon the strand during the withdrawal -

thereof, said brake control means comprising a 15

‘

rotary wheel member, shiftable strand guiding .

means; and a flexible element coupling sald shift-
able strand guiding means with the wheel of
sald brake control means whereby variations in

pull exerted upon said strand will contro1 the 20

operative effectiveness of said shiftable brake
arm. '

16. Mechanism for controlling the fension in a
strand as it is being withdrawn from a source of
supply including & support for a coil strand,
shiftable brake means for governing the force re-
quired to withdraw the supported strand, brake .
control means responsive to variations in the
pulling force exerted upon the strand during the
withdrewal thereof, said brake control means in-
cluding & rotary control member, a fiexible ac-
tuating element having one extremity operatively

‘associated with said rotary member, a shiftable

strand guiding member associated with the oppo-
site extremity of said flexible element, and a
bumper means interposed between said shiftable
strand guiding member and sald rotary control
member.

: GORDON 8, CARBONNEAU.




