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The present mventlon relates to a rtensmner and more

particularly to a tensioner for controlling the tension
applied to a continucus filament, such as a thread or

‘wire, as 1t 1s de-reeled from a spool.

In the mndmg of a continuous filament, such as

thread or wire, on a rotating spool or bobbin, it is. de31r— |
~able to maintain a uniform tension on the ﬁlament {0

achieve a smooth winding. The amount of tension which

can be applied to the filament w1theut breaking the fila-
ment depends on the thickness of the filament and the

strength of the material of the filament. Thus, the tension

which can be applied to very fine filaments is much less

than that which can be applied to heavier filaments. Also,
the uniformity of the tension applied to fine filaments is

more critical than that applied to the heavier filaments.

When winding a spool or bobbin with multiple layers

of a filament, the linear speed of the filament to the spool

is continuously increased as the layers build up on the
speol To increase the linear speed of the filament an
increase in the force applied to the filament is necessary,
which increases the tension on the filament. Therefore,
to prevent the tension on the filament from increasing to
a point where the. filament is broken, it is necessary to
use some means for eentro]lmg the tension.
generally used for this purpose includes a retatm shaft

on which the supply spool of the filament is mounted, and

either a brake or slip clutch for controlling the speed of
rotation of the shaft and the supply spool. The brake
or slip clutch is operated by the filament itself so that
as the tension on the filament increases, the brake or slip
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a novel tensioner for controlling the tension applied to
a continuous filament as it is dereeled from a spool. |

- It is still another object of the present invention to
provide a dereehng tensioner for a filament which operates

with a2 minimum delay, and which achieves an improved
unuermlty of tension. | - |
It is a further object of the present invention to pro-
vide a mnovel power driven dereeling tensioner fer a
filament. -

It is a still further eb]eet of the present invention to
provide a pneumatleally driven dereelmg tensioner for a
filament, =~ | | |

Other objects will appear herelnaf‘er |
- For the purpose of illustrating the invention there is
shown in the drawings a form which is presently pre-
ferred; it being understood, however, that this invention
is not limited to the precise arra,nﬂement-s and 1instru-

ientalities shown.,

FIGURE 1 is a perspective Vlew of the dereehng ten-
sioner of the present invention.

FIGURE 2 is a horizontal secﬂenal vView across the

- top portion- of the tensioner of the present invention.
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A device

- FIGURE 3 i1s a sectlenal view taken along line 3—3 of '

FIGURE 2.

- FIGURE 4isa seetlonal view taken along line 4—4 of
T“IGUI«E.E 2. |

Referring to the drawm gs, the tensioner of the present'

invention is generally designated as 10.

Tensmner 10 comprises a casing, generally deswneted
as 12. Casing 12 comprises a base plate 14, a pair of
parallel side plates 16 and 18 extending upnright from
opposite side edges of the base plate 14, and a top plate

20 secured across the top edges of the side plates 16 and

'18. A pair of bearings 22 and 24 are mounted in hori-
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chutch is released to permit faster rotation of the supply

spool and thereby reduce the fension. As the tension on

the filament decreases, the brake or slip clutch is engaged
 to slow down the speed of rotation of the supply spool.

- A device commonly used for controlling the operation

of the brake or slip clutch is a control arm pivotally

mounted between its ends and operatively connected fo

the brake or slip clutch. A spring means is connected to

one end of the arm to achieve a desired tension setting,
and the filament passes over the other end of the arm.
Thus, when the tension on the filament 1 mcreases the arm

is pivoted in one direction to release the brake or slip
clutch. When the tension on the filament decreases, the
spring means pivots the arm in the ether direction to

engage the brake or slip clutch. However, the tensioner
of this type heretofore used has a number of dlsadvanrtages

One disadvantage arises from the fact that when the
brake is released to permit a reduction in the tension on
‘the filament, the weight of the supply spool must be over-

come before the speed of the supply spool is increased
sufficiently o reduce the tension.

speed of rotation of the supply spool to increase. This

Thus, the increased =
force applied to the filament ,must_be maintained for a.
period of time after the brake is released to cause the
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zontally aligned openings 26 and 28 in the side plates 16
and 18 respectively. A horizontal shaft 3¢ is rotatably
supported in the bearings 22 and 24. As shown in FIG-
URE 1, shaft 39 extends beyond the front side plate 16
of the casing 12, and is adapted to support the supply
spool 32 of the filament 34. The free end 30a of the
shaft 30 is threaded, and a conical nut 34 is threaded on
the end 30a of the shaft 30 with the smaller diameter

end of the nut 36 engaging the side of the supply spool 32.

An impulse wheel, generally designated as 38, is

‘mounted on the shaft 30 ad]aeent the outer surface of the

front side plate 16 of the casing 12. Impulse wheel 38
comprises a hub 490, and a plurality of blades 42 circum- -
ferentially spaced around the hub 40 and extending ra-
dially outwardly therefrom. The hub 40 has a conical
end portion which is adapted to engage the side of the
supply spool 32. As shown in FIGURE 3, a flat brake

disc 44 is mounted on the shaft 39 within the casing 12
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and adjacent the inner surface of the front side plate 16.
Brake -disc 44 is mounted on a hub 46 which surrounds
and is secured to the shaft 30.

~ As shown in FIGURES 1 and 2, a palr of end bars 48

and 5§ extend between and are secured to the side plates

16 and 18 at the epposﬂe ‘end edges thereof. The end
bars 48 and 50 are in horizontal alignment, and are posi-

~ tioned adjacent and parallel to the top plate 28. A hori-
- zontal shaft 52 extends between and is supported by the

results in a delay in the action of the tensioner which 18

undesirable, particularly when winding fine filaments at
Also, this causes a relatively large fluctuation

in the tension from the desired tension, which is undesir-
able. Large fluctuations in the tension on the filament

breal\ng the filament.

It is an object of the present unventmn to prowde a

novel tensmner

It is another eb]ect of the present invention te prowde

end bars 48 and 59. Shaft 52 is parallel to the side plates

16 and 18, and is positioned closer to the front side plate

65

16 than to the back side plate 18. Asshown in FIGURES

2 and 3, a brake arm 54 is rotatably mounted on the shaft

52 ad]acent the front end of the brake arm. Brake arm

“can cause poor windings, and increases the possibility of .

70

54 is positioned on the shaft 52 adjacent the peripheral

‘edge of the brake disc 44, and to one side of the supply

spool shaft 3¢. The brake arm 54 is secured in position
on the shaft 52 by a pair of collars 56 and 58 which are

secured to the shaft 52 and sandwwh the brake arm 54
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therebetween. The front end of the brake arm 54 extends
below the shaft 52, and is bent to provide a flange 60
which is adjacent and parallel to the brake disc 44. A
brake shoe 62 is secured to the front surface of the flange
60, and 1s adapted to engage the surface of the brake
disc 44 upon pivotation of the brake arm 54. The back
end of the brake arm 54 extends through a slot 63 in the
back side plate 18, and projects beyond the back side
plate.

Referring to FIGURES 2 and 4, a drag brake arm 64
is mounted on the shaft 52 by a collar 66. The drag brake
arm 64 is positioned along the shaft 52 adjacent the
peripheral edge of the brake disc 44, and on the opposite
side of the supply spool shaft 30 from the brake arm 54.
‘The front end of the drag brake arm 64 extends below the
shaft 52, and is bent to provide a flange 68 which is adja-
cent and parallel to the brake disc 44. A brake shoe 7§
is secured to the front surface of the flange 68, and is
adapted to engage the brake disc 44 upon pivotation of
the drag brake arm 64.

As shown inn FIGURE 3, a helical spring 72 is secured
at one end to the brake arm 54 behind the shaft 52 and
adjacent the inner surface of the back side wall 18. As
shown in FIGURE 4, a helical spring 74 is secured at
one end to the back end of the drag brake arm 64. The
springs 72 and 74 extend downwardly from the brake
arms 54 and 64 respectively. Separate cords 76 and 78
are secured at one end to the bottom ends of the springs
72 and 74 respectively. The cords 76 and 78 extend
downwardly and around separate rollers 8¢ and 82 re-
spectively, which are mounted in the casing 12 adjacent
the base plate 14. The rollers 8¢ and 82 are supported
on shafts 84 and 86 respectively, which extend between
and arec supported by the side plates 16 and 18. From
the rollers 80 and 82, the cords 76 and 78 extend up-
wardly, and are secured to the bottom ends of the adjust-
ment rods 88 and 3¢ respectively. Adjustment rods 83
and 90 extend vertically parallel to the side plates 16 and
18, and project through openings in the top plate 28.
The top ends §8a and 98q of the adjustment rods 88 and
90 are threaded. Adjustment nuts 92 and 94 are threaded
on the top ends 884 and 90a of the adjustment rods 88
and 90 respectively, and are seated on the top surface of
the top plate 206. Thus, by rotating the adjustment nuts
92 and 94, the adjustment rods 88 and 8¢ are moved ver-
tically to vary the tension of the springs 72 and 74, and
thereby vary the pressure of the brake shoes 62 and 70
against the brake disc 44.

As shown in FIGURE 1, an indicator plate 96 is
secured to the adjustment rod 88, and extends horizon-
tally across the space between the end edges of the side
plates 16 and 18. A similar indicator plate 98 (see FIG-
URE 4) is secured to the adjustment rod 9¢, and extends
across the space between the side plates 16 and 18. The
indicator plates 96 and 98 move vertically with the adjust-
ment rods §8 and 90 so as to provide an indication of the
setting of the tension in the springs 72 and 74. Thus, the
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indicator plates 96 and 98 permit ease of setting a desired |

tension in the springs 72 and 74.

A vertical supporting post 180 is secured to the outer
surface of the back side plate 18, and extends upwardly
beyond the top plate 20. Post 180 is provided with a
vertical slot 102 extending from the top end thereof. A
control arm 104 extends through the slot 102 in the post
100, and is pivotally supported in the slot 162 by a pivot
pin 106. The control arm 164 is pivotally supported at
a point adjacent to but spaced from the back end thereof.
A linkage rod 108 is hingedly secured at one end to the
back end of the control arm 104, and is hingedly con-
nected at its other end to the back end of the brake arm
S54. Thus, pivotation of the control arm 104 pivots the

bral_ce arm 354 to vary the pressure of the brake shoe 62
against the brake disc 44. The control arm 184 is of a

length to extend over the supply spool 32, and a pulley

60
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spring 72 pivots the brake arm 54 and the control arm

&3,

110 1s rotatably supported on the front end of the control
arm 104.

As shown in FIGURES 2 and 3, a nozzle block 112 is
secured to the inner surface of the front side plate 16 by
screws 114, Nozzle block 112 is positioned over the
shaft 30, and against the top plate 20. The nozzle block
112 has a projection 116 extending through an opening
118 in the front side plate 16. The nozzle block 112 is
provided with a small diameter passage 120 extending
from one end of the block to the front surface of the
projection 1i6. The longitudinal axis of the exit end
portion of the passage 12¢ is substantially perpendicular
to the surface of the blades 42 of the impulse wheel 38.
'The inlet end of the passage 120 has a threaded counter-
bore 122. A tube 124 (sce FIGURE 1) is connected to
the inlet end of the passage 120. The tube 124 is adapted
to be connected to a source of air under pressure (not
shown) so as to supply the air under pressure to the pas-
sage 128. The passage 120 directs the air as a jet stream
against the surfaces of the blades 42 of the impulse wheel
38 to assist rotation of the shaft 390.

The tensioner 10 of the present invention operates as
follows:

‘The filament supply spool 32 is mounted on the shaft
30, and 1s tightly secured between the conical nut 36 and
the hub 40 of the impulse wheel 38 so that it rotates with
the shaft 30. The filament 34 passes from the supply
spool 32 upwardly and over the pulley 110 on the control
arm 104, and then to the winding machine (not shown).
A desired tension on the filament 34 is obtained by rotat-
ing the nut 82 on the adjustment rod 20 to apply tension
to the spring 72. 'When the spring 72 is under tension, the
spring pulls downwardly on the back end of the brake
arm 54. This pivots the brake arm 54 to bring the brake
shoe 62 into engagement with the brake disc 44, and
thereby apply a drag on the brake disc. The drag on the
brake disc 44 limits the speed of rotation of the shaft 30
and the supply spool 32. If the spring 72 can be tensioned
sufficiently to provide a sufficient drag on the shaft 30
to achieve the desired tension on the filament 34, the
tension on the spring 74 connected to the drag brake arm
64 can be completely relieved so that the brake shoe 79
does not apply any pressure on the brake disc 44. How-
ever, if additional tension on the filament 34 is required,
the spring 74 can be tensioned by means of the nut 94 to
pivot the drag brake arm 64 and bring the brake shoe 70
into engagement with the brake disc 44. The source of
air under pressure to which the tube 124 is connected is
then turned on to provide a jet stream of air through the
passage 120, and against the blades 42 of the impulse
wheel 38.

During the operation of the winding machine, the
filament 34 is pulled from the supply spool 32, and there-
by rotates the supply spool and the shaft 30. The drag
on the shaft 3% provided by the engagement of either
the brake shoe 62 alone or the brake shoe 62 and the
brake shoe 70 against the brake disc 44 causes the desired
tension on the filament 34. If the tension on the filament
34 1s increased beyond the desired set tension, the filament
will pull downwardly on the pulley 110 to pivot the
control arm 184 in the direction of the arrow 126 in
FIGURE 1. Such pivotation of the control arm 104
lifts the back end of the brake arm 54 upwardly to pivot
the brake arm and release the force of the brake shoe
62 against the brake disc 44. The release of the force of
the brake shoe 62 ageinst the brake disc 44 permits the
shaft 3¢ and the supply spool 32 to rotate more freely.
Since the air blast from the passage 120 is continuously
impinging on the blades 42 of the impulse wheel 38, the
force of the air blast against the blades 42 immediately
causes the shaft 3@ and the supply spool 32 to rotate
faster. ‘The increase in the speed of rotation of the supply
spool 32 decreases the tension on the filament 34. As the
tension on the filament 34 decreases, the tension in the
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104 back to their nor:

reobtain the desired tension on the filament 34.

Thus, in the eperat:ten of the tensioner 10 of the present
invention, the air blast which is continuously mpmglng
on the blades 42 of the impulse wheel 38 causes an in-

al positions so ‘as to reapply the
brake shoe 62 against the brake disc 44, and thereby

crease in the speed of rotation of the filament supply

spool 32 immediately upon a decrease in the drag on the
shaft 30, This, in turn, reduces the tension on the fila- -

10
Thus, the tensioner 10 not only substantially

‘ment 34 so as to maintain the filament under the desired
" tension.

- mpwardly fro

eliminates any delay in the reduction of the tension on

the filament back to the desired tension setting, but also
prevents any further increase in the tensmn on the fila-
~ ment which would be necessary to overcome the weight
of the filament supply spool.
10 of the present invention controls the tension on the
- filament with a minimum variation in the tension so as

to greatly reduce, if not completely eliminate, the chances

of the filament being broken. This permits the winding

of very fine filaments at hlgh speeds without causing’ break—-
“age of the filament. | -

The present invention ux

!ey be embe-die-d' in Iether' specific

forms without departing from the spirit or essential at-

tributes thereof and, accordingly, reference should be
~ made to the appended claims, rather than to the fore-

- going specification as 111d1c:at1ng the scope of the mven- |

tion,
I claim:

shaft, said impulse wheel having a plurallty of blades
-extending radially therefrom, and means for providing a
continuous blast of air ege.inst said impulse wheel blades

said blast of air impinging on said impulse wheel blades
in a direction so as to rotate the impulse wheel and

- filament supply spool shaft in the direction to unwmd

- the filament from the supply spool.
2. A filament tensioner in accordance with claim 1 m
which the brake means comprises a brake disc mounted

- .on the shaft, a brake arm pivotally supported between
its ends on _s_a.ld support with one end of the brake arm

one end of the brake arm and engageable with said
brake disc, pivotation of said brake arm varying the force
applied to said brake disc by said brake shoe.

3. A filament tensioner in accordance with clalm 2

including spring means secured to the brake arm and
adapted to pivot said brake arm to apply a desn'ed force

on the brake disc by the brake shoe.
- 4, A filament tensioner in accordance with: ele.ml 3 in-
cluding means for varymg the force apphed tol the

~ brake arm by the spring means.

5. A filament tensioner in eceerdaﬁee with claim 4 in
which the means for controlling the brake means com-

prises a control amm pivotally supported between its

~ ends on the support, linkage means connecting one end
 of the control arm to the other end of the brake arm, and

3,101,912
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7. A ﬁlament tensioner in accordance with claim 6 in
which the means for (pmvztdmg a continuous air blast

‘includes a nozzle mounted on the support, said nozzle
being positioned to direct a flow of air passing there-

through against the blades of the impulse wheel.

8. A filament tensioner comprising a casing having a
base plate, a pair of side plates secured to and extending
| 1 said base plate, and a top plate extending
between and secured to the top edges of the side plates,
a horizontal shaft rotatably supported on said side plates
and projecting beyond one of said side plates, said shaft
being adapted to support a filament supply spool, an im-

- pulse wheel mounted on said shaft adjacent to the outer

- surface of said one side plate, said ir

15

Therefore, the tensioner -

pulse wheel having
a plurality of blades extending radially therefrom, a noz-
zle mounted on said one side plate, said mozzle being

- positioned to direct a flow of air passing therethrough
* against the blades of said impulse wheel with the flow
" of air impinging on the blades in a direction so as to

20

rotate the impulse wheel and shaft in a direction to un-
wind the filament from the supply spool, a brake disc
mounted on said shaft between said side plates, brake

- means supported in said casing and adapted to engage

05
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 being adjacent the brake disc, and a brake shoe on said

50

so that variations in the tension on the filar

said brake disc to control the speed of rotation of said
shaft, and means controlled by the ﬁlament for operating

said brake means.

9. A filament tensioner in accordance with claim 8 in

. which said brake means comprises a brake arm pivotally
| | | . -~ supported between its ends within the casing, one end of

1. A filament tensioner comprising a support, a fila-
ment supply spool shaft rotatably mounted on said sup-
port, brake means for controlling the speed of rotation
 of said shaft, means controlled by the filament for operat- -
- ing said brake means, an impulse wheel mounted on said

said brake :arm being adjacent the brake disc and the
other end of the brake arm extending through and pro--

jecting beyond the other side plate of the casing, a brake
.shoe on the one end of the said brake arm and engagable

with the brake disc, pivotation of said brake arm varying

the force applied fo the brake disc by the brake shoe.

10. A filament tensioner in accordance with claim 9 in-
cluding spring means secured to the brake arm and
adapted to pivot said brake arm to apply a desired force

~on the brake disc by the brake shoe.

11. A filament tensioner in accordance with claim 10
meludlng means for varying the feree apphed to the brake

arm by the spring means.

12. A filament tensioner in accordance with claim 11

including a vertical post secured to the other side plate
of the casing and projecting above the top plate, and the

means for operating the brake comprises a. control arm

.-plvetally supported between its ends on said post, linkage -
' means connecting one end of the control

arm to the other
end of the brake arm, and means on the ether end of the

control arm over which the filament 1s adapted fo pass
nent causes

pivotation of the control arm.

b5

13. A filament tensioner.in aceerdanee with elaml 12

lmeludmg a drag brake arm. pivotally supported between

its ends in the casing with 'one end of the drag brake arm
being adjacent the brake disc, a brake shoe on said one
end of the drag brake arm and engagable with the brake

- -disc, spring means connected to said drag brake arm and
| adepted to pivot said drag brake arm to apply a desired

60

- means on the other end of the control arm over which

_the filament is adapted to pass so that var

al'ill.

iations in the
tension on the ﬁlament causes pivotation of the eentml

6. A film tensmner in eeeerdance fwﬂ:h claim 5 mclud-' o

ing a drag brake arm pivotally supported between its

" ends on said support with one end of the drag brake arm - '

- being adjacent the brake disc, a brake shoe on said one
end of the drag brake arm and engageable with the brake
disc, spring means connected to said drag brake arm and
adapted to pivot said drag brake arm to apply a desired

~ force on said brake disc by said brake shoe, and means

for varying the force on. sald drag brake arm: by sa1d
-- eprmg means.

70
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force on said brake disc by said brake shoe, and means |

for varying the force on said drag brake arm by S‘B.ld

-' sprmg means.
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