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“TENSION-DEVICE

‘William' V.. Goodhue, North Kingstown, ‘R. 1., and Curt
-J. Roliland, . Seckonk, - Mass., assignors to Universal

‘Winding . Company, Cranstor, R. I, a corporation: of

Massachusetts
‘Application August 6, 1953, Serial No. 372,656
5. Claims, (CL 242—128)

This invention relates to tension-devices :for-controlling
_the unwmdmg of wire-ar other attenuated.materials-from
a spool or like container.

More pa1t1cular1y, the 1nvent10n con51sts in a spool—
lof the matenal in unwmdmg it-over the ‘end .of the spool
a ,spy1ng—qontroﬂed arm. carrying a -tension-disk for ap-
:plying resistance to the -draft on the wire and felt pads
“between -which -the wire feeds to the tension-disk.

.One object of the invention 'is to provide.a device of
-the -type indicated to-which the-spool or other container
_for -the wound strand may ‘be conveniently applied, with
adjustable tensioning means for -applying resistance to
ithe-draft.on:the material being unwound.

Another object is to provide -a -holder.for a :spool or
.other strand-container comprising-a cylindrical enclosure
of ‘ttansparent material surrounding the spool in spaced
relation thereto so. that the condition -of the unwinding
material may ‘be observed during the operation .of :the
-device.

Another ob]ect is ‘to--provide - adjustable - tensioning
:means spaced from the‘spool and its cylindrical enclosure
-and -adapted to ‘be ‘shifted or swung out of -the way for
permitting convenient application of the spool to its holder
or its removal therefrom.

"‘Another object is to provide .a rotatable disk or pulley
around ' which: the ‘wire .or other .material feeds as it is
withdrawn from the .spool with -means. for {rictionally
-resisting the rotation of said pulley to apply. tensionto
the delivering strand.

Another. object is to prov1de a disk: or pulley -having a

-resilient -annulus surrounding its- périphery and bearing .

.against ‘the strand -as it feeds around the pulley to apply
resistance to its. draft for tensioning the strand.

Another object is to provide a device of the:type indi-
cated that is convenient to operate and efficient in action
for delivering attenuated - strand -materials as -a supply
for winding machines.and like apparatus:

Further objects of the.invention are set. forth in the
-following specification which: discloses a preferred form
of -construction of the device as illusirated by the accom-
panymg drawmgs In the drawmgs
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.dle -5 projecting through-a-.central hole . therein.

- Fig: 6 is a similar:view showmg thetensioning means

$wung ‘back . out.of ,the way. and the felt pads .separated

Afor cleaning, and for- threadmg the wire:therebetween,

In .winding fine wire into électrical .coils: and .for- de-
livering, other -strand material .from-a :spool.or: like con=
-tainer it is-essential to apply tension-thereto as:the.strand
uncoils-over- the end .of :the .spool; .and ‘means :must -be

provided. for -tensioning -the ‘multiple strands unwinding
from;a plurality of :spools mounted 'on .a.creel to:supply

them .to1a coil-winder comprising a plurahty of winding
The Jpresent. unproved dev1ce is:adapted-particu-
Jarly for this-purpose and.is.herein shown as embodied
in .a.single unit .mounted on :a bracket,clampe_dsto ‘one
of .the .crossarms .of a creel or:similar framework. ' The

_creel may consist: of :a plurality .of -uprights 2 -constructed

.of rods or pipes -and- crossarms -3, also .of pipe (Figs. 1

.and 2), with.suitable clamping .means for mounting-the
vspool-holders and-tension-devices thereon: - As illustrated

in Fig. 2, the holder for the spool .S:may iconsist-in-a
-rectangular base;plate or platform 4 -mounted.on.a: spin-
The
Kspmdle 5:also projects through ahole in a:circular disk 16

.which :forms the -bottom -of a cylinder 7 -constitating an
-enclosure -for - the -spool’S.- The:cylinder 7 :serves :asa
.guard “for ;controlling -the "ballooning -of ‘the wire ‘as. it

unceils from the-spool S. ' Preferably, the cylindrical en-

_closure QI balloon-guard 7 s constructed of transparent
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1there,thr_ough from_the out81de for observmg the condl-

tion of the strand-material -as-it - unwinds from :the ‘spool.

“A nut:8 screwed :onto the -threaded -upper-end. of . the
spindle :5binds -the plate .4 :against the shoulder 9 of an
:entarged -boss’10 on the spindle. A clamping ‘memiber

-J1 of inverted -channel-shape:is :staked ‘to.the boss '10:0n
the ‘spindle 5 to provide:means for ‘fastening-the -device
sto:a creel-or ‘other support.

A sheet-metal washer 12
‘of -undulating  contour-in edge-view ‘surrounds.the boss
10 between. the-plate 4 and the top of the .clamping mem--

.:;bcr 11 for frictional engagement therewith to;resist turn-
«{ing-movement of the bracket-assembly .about the spindle

-5, while permitting. its rotation for adjustmg it-to face'in

-different directions.:

As. shown in Fig. l :the channel- shaped clampmg mem-

~ber:11 has the ends’ of its.downturned flanges ;arcnately
‘recessed -to fit -around -one side of the creel-member or

- .pipe-3 and: a second: l--shaped clamping -member 13 has
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Fig. 1:is-a side elevational view of the complete device

-shown.as mounted on the framework of a creel or supply-.
“~holder ‘with. the strand of wire ‘arranged to deliver from -

the. tensioning -means::to - the traversing gulde of ‘a.ma-
8 chme for: wmdmg electrical co1ls, ’

-Fig. 2.is an enlarged front view of the devxce ﬂlustrated
-in’ ‘vertical -'position ~with the ' enclosing balloon-guard

shown:in sectlon, :

Fig. 3 is'a plan view of the same; .

“Fig. 4 'is a detailed view of the adjustable frictional

braking means for controlling the rotation of the tension-
~disk or pulley with the latter shown in section;

-Fig. 5 is-an enlarged view of the tensioning means
"-'shown -as:swing back from operative position to provide
- for placing the spool on its"holder .or removing.it there-

-« from; and
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one leg: 14 arcuately shaped at its .end. (Fig. 2) to bear
against the inner web of the member 11 with theend of
its donger leg 15 shaped. to-engage-around-the opposite

~side-of .the pipe 3. A-hand-nut 16 screwed -onto the
.threaded -endof the spmdle 5 is ernployed to-draw :the
~parts -of :the clamp together to grip the- pxpe 3, the end
-of the nut having a com]ex portion engaging in asimilarly

shaped depression 17 /in’the clamping .member 13, By
tichtening  the -nut 16-the member 15 is bound -against

~ene-:side of the pipe 3 ‘and the-cooperating channel-.

‘shaped ; clamp 41 engaved forcibly .against ‘the -opposite

~side of the -pipe: with the plate 4 fixedly held -against .the

sheulder 9 at the end.of -the boss 16. - Screwed:onto the
upper end of the spindle 5°is-a. eylindrical spool-holder

18 on which the: spool-S may. be fixedly mounted: w1thm

ithe.cylindrical balloon-guard 7.

‘Projecting -from 'the end of the -rectangular platform
.or plate 4, and preferably :formed -integral :therewith; is
an arm or bracket 20 -which-may-be constructed:of channel

“shape in .cross-section: as’shown most clearly -in-Fig. 3.

The channel-shaped bracket 20 forms the support for-the -
parts of the - tension-device which. .are mounted at -its
-outer end as viewed. in Fig. 1.

.Referring more part1cu1arly to Figs.-5 and 6, the ten-
sion-device comprises a pair of:sheet-metal .arms 21 and’
22 formed at their rearward ends with spaced ears 23
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and 24, respectively, which straddle the sides of the
bracket 20 and are perforated to receive the ends of a
pivot-pin 25 extending laterally through the side flanges
of the bracket. In normal position the two arms 21 and
-22 extend in spaced parallel relationship at right-angles
to the bracket 20 with the end of the lower arm 22 rest-
ing on lugs 26 bent laterally across the end of the side
flanges of the bracket 20. A rectangular metal strip or
block 27 fastened to the under side of the upper arm 21
engages the top of the lower arm 22 to maintain the two
arms in parallel, spaced relationship as shown in Fig. 1.
A bowed leaf-spring 30 fastened by a bolt 31 to the
bracket 20 extends outwardly therealong with its end

adapted to engage across the rearward edge of the arm

21 ‘when the two arms are in operative relationship- as
shown in Fig. 1. The spring 30 thus acts to yieldingly
hold the two arms in operative relationship while per-
mitting one or both of the arms to be swung upwardly
about the pivot-pin 25 as shown in Figs. 5 and 6, the pur-
pose of this pivotal movement of the arms being to swing
them away from the open end of the cylindrical balloon-
guard 7 so that the spool S may readily be placed therein
or removed therefrom.

Referring to Fig. 6, the outer end of the arm 21 is
formed with a portion 33 extending at right-angles there-
to and bent again to form a laterally-projecting exten-
sion 34 for mounting a tubular felt pad 35 thereon. The
arm 22 also has an offset right-angular projection 36 for
mounting a similar tubular felt pad 37. With the arms
21 and 22 in operative position as shown in Fig. 1 the
two pads 35 and 37 are held in alinement with their ad-
jacent peripheries abutting in substantial .contact to adapt
the strand of wire w to feed therebetween in the manner
and for the purpose as later explained.

At its outer end the arm 21 is narrowed laterally (Fig.
3) and curled around to form a cylindrical bearing 38
(Fig. 2) for pivotally mounting the right-angular bent
end 39 of a rod 40 constituting an arm for mounting the
tensioning means for the wire strand w. Referring to
Figs. 2 and 5, the bearing portion 39 of the arm 40 is
bent upwardly at its outer end to form a shorter arm 41
for attachment of a spring to control-the pivotal move-

o ment of the arm 40.. Abutting each end of the bearing

38 is a relatively thin sheet-metal strip 42 of circular
shape provided with a hole for receiving the end of the
bearing porticn 39 of the rod or arm 40 to serve as a
washer therefor. A narrow length of each strip 42 ex-

Means are provided for applying frictional resistance

- to-the rotation of the tension-disk 55 consisting in a wire

brake-element 65 bent into a loop 66 hooked around the
hub 59 of the bushing 58 in engagement with the peripheral
groove 60 therein. The opposite end of the wire brake-
element 65 is bent around in a ring 67 encircling the rod

- or arm 49 and a helical spring 70 surrounding the arm
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_bears against the ring 67 on the element to cause the

loop 66 on the latter to frictionally engage the hub 59.
The tension of the spring 70 may be adjusted by means
of a knurled nut 71 engaging the threaded end of the arm
40. By screwing the nut 71 inwardly from the end of the
arm 49 the spring may be shortened to increase its pres-
sure on the brake-element 65 whereby to exert increased
frictional drag of its hooked end 66 on the bushing 58 of
the disk 55 and provide greater resistance to the turning
of the disk. By turning the nut 71 in the opposite di-
rection the pressure of the spring may be reduced to
relieve the frictional drag of the wire brake-element 65
on the bushing 58 and thereby the resistance to the rota-
tion of the disk 55. :

Referring to Fig. 4, is the annular portion of the
tension-disk or pulley 55 is provided with a peripheral
groove 72 from the side of which a tapered radial flange
73 projects. Seated in the groove 72 is an élastic ring
or annulus 75 constructed. of rubber or similar resilient
material and adapted to -engage against the strand of
wire as it feeds around the disk. The construction and
arrangement of the several parts of the complete device
having now been described in detail its method of opera-
tion is explained -as follows:

To prepare the device for operation the two arms 21
and 22 are first swung upwardly to the position shown in

- Fig. 5 to clear the open end of the cylindrical balloon-
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tends outwardly along the arm 40 and the arm 41, being ..

formed with projecting lugs 43 bent therearound to con-

nect the strips: thereto. The shorter arm 41 is perforated
with a hole 44 at its end for receiving the hooked end of 2
spring 45 anchored at its opposite end to a bent projec-

50

tion 46 at the rearward end of the arm 21. The spring . .

45 may be connected to the projection 46 by inserting the
latter between its coils, ‘thus providing for adjustment
of the operative length of the spring to alter its tension
for swinging the arm 41. Fastened to the top of the

65

arm-21 by screws 47 is a plate 48 having a right-angular -

portion 49 at one end formed with bent detent-lugs 50,
against one or the other of which the arm 41 is adapted
-to strike to:limit the swinging motion of the main arm 49.

The-outer end of the tension-arm 40 is screw-threaded

to ‘receive a2 metal block 51 provided with a laterally-.

extending bearing spindle 52 on which is journaled the
tension-disk or pulley 55.. A .nut 56 screwed onto the
end of the arm 48 is set -up against the end of the block
51 to secure it against turning on the arm. The pulley
55.is formed with a hub 57 bored to receive a bushing
58, fast therein and preferably constructed of suitable
oilless bearing material. The bushing 58 has an en-
larged hub-portion 59 formed with a circumferential
groove 60. The end of the spindle 52 is scored with a
peripheral groove for receiving a spring-washer 2 which
abuts the end of the bushing 58 to hold the tension-disk
55 in place on the spindle. '
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-35 and 37 to adapt it to feed therebetween.

guard 7 for placing the spool therein. ~ A spool S of wire
or other strand material then may be inserted through
the open end of the balloon-guard 7 and seated on the
mandrel 18 as shown in Fig, 1. After the spool S has
been placed on the mandrel 18 the end of the wire w
is drawn off therefrom and inserted between the felt pads
It will be
observed that with the arms 21 and 22 swung back into
inoperative position, as shown in Fig. 5, they are retained
in this relationship by the spring 30 bearing against the
flat face of the upper arm 21. For convenience in
threading the strand w between the pads 35 and 37, the
arm 22 is first swung downwardly.into the position shown
in Fig. 6 so that the wire can be laid across the inner
end.of the pad 37. Then the arm 21 is rocked down-

“wardly into the position shown in Fig. 1, thereby carry-

ing' the tension-arm 4¢ and the. tension-disk or pulley 55
into operative position. As the pad 35 is brought into
juxtaposition with the pad 37 the wire w will be held be-
tween the pads 35 and 37 and may then be drawn out
and carried around the pulley 55 to position it between
the resilient annulus 75 and the flange 73 on the pulley. -

‘From the disk 55 the wire w is drawn downwardly and
"passed around the pulleys 89, 81 of the traversing strand-

guide 82 to feed it to the rotary spindle 83.
For winding an electrical coil C or other product, the

-end -of the wire w is fastened to the winding spindle 83
-and as-the latter starts to-rotate it will wind the strand

thereon. - The sudden draft on the wire at the start of
winding draws the arm:40 down until it strikes the lower
stop or detent-lug 59, in which position the arm-is held
by the tension of the wire as the winding ‘continues; it

"being understood that this operative relationship of the

parts is secured by adjustment of the spring 45 to regu-
late its tension in accordance with the requirements of
the wire. By . this arrangement, ‘when the winding is
arrested for any cause the ‘arm 40 will swing upward
to take up any slack in the wire so that in starting to
wind again no sudden strain will be imposed on fine
wire liable to break it. This feature provides that some
rearward rotation of the winding arbor 83 is permitted
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as sometimes required in the production of the electrical
coils. - As the wire' w unwinds from the spool S it will

balloon outwardly in a locp revolving around the in-

terior of the enclosing cylinder or.guard 7. The balloon-
guard thus controls the extent of ballooning of the wire
to prevent the strand from flying out 'to catch on, or
tangle with, other parts of the device.

During -the unwinding of the wirée w from the spool
S it is guided between the pads 35 and 37 to feed around
the pulley 55 as the pulley is rotated -with 'its rotation
resisted by the action of the friction brake 65 to apply
the proper degree .of tension to the strand in accordance

with the adjustment of the spring 7¢. Meanwhile, as

the strand feeds between the felt. pads 35 and 37 any
foreign’ particles adhering ‘thereto will be wiped off to
clean the wire before it delivers to the winding coil C.
The pads 35 and 37 apply a slight pre-tension to the
strand as it is guided into alinement with the pulley 55,
while preventing it from flying out and catching on other
parts of the device. It will be understood that the pur-
--pose of swingably mounting the tension-arm 40 is to
provide for taking up: the slack in the -strand feeding
around the pulley 55, this action having no "effect to
materially increase the tension on the strand. -

Tn this manner the device operates to-apply a stbstan-
tially uniform tension to the wire or other. strand ma-
-aterial whereby-it may be rapidly unwound from a spool
or other container -and the winding machine operated
at high speed for producing electrical coils or other prod-
ucts from the material. )

While the invention is herein described and illustrated
as embodied in a preferred form of construction, it will

be obvious that variations may be made in the form and -

arrangement of the parts of -the device within the scope
of ‘the appended claims.” Therefore, without limiting
ourselves: in ‘this respect, we claim:

1. In a tension-device, a holder for supporting a.spool
or other container for wound strand material, a pair of
resilient pads spaced from said holder and -arranged in

contact to adapt the strand to draw therebetween, a-

pivoted arm, resilient means for controlling the pivoting
of said arm, a flanged pulley mounted on said arm in
position to adapt-the strand to feed therearound as it
draws between the resilient pads, and a resilient annulus
of cylindrical cross-sectional form surrounding said pulley
to adapt it to bear against the strand and force it laterally
against the flange of said pulley to apply resistance to its
draft, . :

2. In a tension-device, a bracket having means for sup-
‘porting a spool or -like strand-container, a cylindrical
balloon-guard fixedly mounted on said bracket enclosing
said spool for controlling the ballooning of the strand as
it unwinds from the spool, a pair of pivoted arms normally
extending 'in spaced paralle] relationship at right-angles
to the axis of said spool, a resilient pad carried at the end
of each arm for mounting themin:cooperative abutting
relationship to adapt the strand to feed therebetween, re-
silient means for maintaining said arms with their pads
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6

in cooperative relationship in substantial alinement with
the axis of the spool, and resilient means for holding both
of said pad-carrying arms with their pads in cooperative -
relationship while adapting them to: be swung out of the
way as a unit for applying the spool to the holder within
the balloon-guard. '

3. In a tension-device, a bracket embodying a holder
for mounting a spool or other strand-container, a cylin-
drical balloon-guard on said. bracket. surrounding the
spool, a' pair of arms pivoted to said bracket and carry-
ing cooperating pads- at their ends positioned to engage
a strand drawing between said pads, means to hold: said
arms in -operative relationship to cause the pads to apply
pre-tension to the strand, said - arms being adapted to.be
swung as a unit to displace them from the end of the
balloon-guard for applying the spool to-its holder, a.ten-
sion-arm pivoted to one of the first-named arms; a pulley

'journaled at the end of said tension-arm, and resilient

means - for - controlling the pivoting movement of said
tension-arm. i .

4. In a tension-device, a bracket for mounting a spool
or like container for strand material, a pair of arms pivoted
on said bracket to swing about a common axis, means on

~-the bracket for limiting the swinging movement of one

arm, means engaging between said arms to normally
maintain them in parallel' spaced relationship, resilient
means for holding said arms in parallel cooperative rela-
tionship while adapting one or both arms to swing about

- their pivot as a unit, and resilient pads carried at the ends

of said arms and adapted to be supported in alined abut-
ting relationship when said arms are held in operative
position.

5. In a tension-device, a bracket, a pair of arms pivoted
on a common axis -on said bracket, means engageable to
maintain said arms extended from said bracket in parallel
spaced relationship, resilient strand-guiding means carried
by said arms and adapted to be positioned in alined abut-
ting relationship. when said-arms are extended from the
bracket,- and -a leaf-spring fastened at one end to the
bracket with its opposite end engaging the rearward end
of one arm to hold both arms extended in operative rela-
tionship. while adapting one arm to be swung away from
the other arm or-both arms to be swung together as a unit.
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