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3 Claims.

This invention relates to improvements in ten-
sion controlling .devices, and particularly to de-
vices for use in fields where the movement of
the material under tension is intermittent and
changing both as to rate of travel and direction
of travel.

The invention is particularly adaptable to de-
vices for causing tension to be applied to threads
or other materials as they are unwound from a
drum or beam, such as are in common use in
the textile industry. In certain of these devices
tension on the threads is applied by a friction
means which engages a surface of the drum or
beam to resist its rotation. Another well known
means employed for this purpose is a weight
applied to the periphery of a part of the beam
and which tends to rotate the latter at all times
in @ certain direction. This latter means is com-
monly used with machines which operate fo un-
wind the material comparatively slowly, and in
which the beam rotates intermittently and in
reverse direction; a good example of such a ma-
chine is a cloth weaving loom. These known
types of devices aforementioned are not very

5 dependable as in all such cases the tension on

the material varies as the parts of the devices
change from a static condition to that of rela-
tive movement, or vice versa, in fact in certain

cases, the tension of the material is considerably ‘

increased before static friction and/or inertia
of the parts is overcome.

It is one of the objects of my invention to
provide a tensioning let-off mechanism which
maintains a substantially constant tension in the

~ material heing unwound from a drum or the

like or material being unwound or wound on the
beam of a loom or the like.

Tt is another object of my invention to pro-
vide a tensioning device for the beam of a loom
or the like which includes a controlling device
of the frictional type that has a substantially
constant coefficient of friction during the op-
eration of the loom and at the same time applies
a torque to the beam in the manner of the well
known weight used as aforesaid.

It is a further object of this invention to pro-
vide independent means for removing the ten-
sion from the material and restoring it thereto
without necessarily interrupting the movement
of the material.

It is still a further object to provide safety
means whereby possible damage to the friction
means is obviated,

Broadly stated, my invention comprises & con-
tinuously operating power means adaspted to

(C1. 139—107)

transmit a predetermined torque to a loom let-off
means and the like, whereby the loom let-off is
urged to rotate in a direction opposite to that
in which it rotates when the material is unwind-
ing therefrom. b

The novel features of my invention will be
more fully understood from the following desecrip-
tion and claims taken with the drawings, in which

Fig. 1 is a plan view of my invention opera-
tively connected to the end of the warp-beam of 10
a loom;

Fig. 2 is an end elevation of the structure
shown in Fig. 1;

Fig. 3 is an enlarged sectional view taken along-
the line 3—3 of Fig. 1; 15
Fig. 3a is a view in vertical section of a por-

tion of my device along the line 3a—3a of Fig. 3;

Fig. 4 is a sectional view taken along the line
414 of Fig. 3;

Fig. 5 is a diagrammatic end elevation show- 20
ing portions of the loom structure with my device
operatively connected thereto;

Figs. 6, 7 and 8 are diagrammatic representa-
tions .of a portion of the device illustrating vari-
ous operating conditions. 25

The warp-beam {1 bearing the warp 12 being
unwound is connected to my device through
sprocket 13 keyed to the shaft 14 of warp-beam
i1, chain 15 and sprocket 16. Power is supplied
to the device by loom motor 30 through pulleys 30
31 and 33 and belt 32. The motor also operates
the loom through gears 34 and 35. It will, of
course, be obvious that, where desired, a separate
motor may he used for operating my device.
Further, my device may be so placed as to con- 35
nect directly with the shaft of the warp-beam
instead of through chain and sprockets.

Pulley 33 is keyed to shaift {71 which is jour-
naled in bearings 18 and 19 (Fig. 4), Also keyed
to shaft 17 is pinion 20 which meshes with pin- 40
ions 21 and 22 rotatably mounted on shafts 23
and 24 respectively, held in spider member 285,
which is integral with journal portions 26 and
27 and shaft 28. Drum member 29 revolves on
journal portion 26 at one end and is supported 45
at the other end by end piece 36 which revolves
on journal portion 21. Between drum 29 and
end piece 36 is ring gear 37 which is clamped
in position by bolts 38. Ring gear 37 also meshes
with pinions 21 and 22, Journal portions 26 and 50
21 are further supported in bearings 41 and 42
in frame 43.

Wrappingly engaging drum member 29 is the
friction band system 44 comprising the two work
bands 45 and 46 and control band 47. The work
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bands are attached at one end to pin 48 held
by lever arm 49 and at the other end to the
extremities of pin 58, To the middle of pin
50 is attached one end of control band 47 which
at its other end is attached te pin §i of the
throw-off and safety device 52.

Follower arm 53 carrying revolvable follower
roll 54 is keyed to shaft 55 mounted in suitable
bearings 8. Arm 58 is also keyed to shaft 55
at one end, while at its other end link 5% is
pivotally connected. The other end of link 58
is pivotally connected to block §! by bolt 60.
Secured to loom-frame 13 in suitable position
by means of eye-bolt 78 is tension spring 71
which at its other end is connected to lever 72
keyed to shaft §5. This spring is adapted to
keep follower roll 54 pressing against the roll
of material being unwound.

Tension spring 62 is secured at its lower end
to the floor of frame 43 by means of eye 63 and
at its upper end to the eye $4 of threaded bolt
65 which passes through block 6§ and is secured
by nuts 66 and 87. Revolvably mounted in block
61 is roller 67 to facilitate movement of block
61 along arcualte arm 68. The arcuate arm §8
is keyed to shaft 69 mounted in frame 43. Also
keyed to shaft 69 is lever arm 49 adapted to
engage the center portion of pin 48. This mem-
ber serves to control the frictional torque exerted
by band system 48,

The throw-off and safety device 52 comprises
the two side pieces 13 and 14 joined at the bot-
tom by pin 51 to which is connected the end of
control band 47, and joined at the top by member
16. Member 76 has an opening to permit passage
therethrough of bolt 718. Mounted on bolt 78 and
held under compression by bolt head 719 and
member 76 is spring 86. The upper end of bolt
18 passes through bracket 8f secured to frame 43
and threadedly engages tubular member 82
mounted in the yoke of cam member 83 by pin
84, this tubular member serving as an adjustment
to tighten bands 45, 46 and 47 as they become
worn. Nut 85-acts as a lock nut to hold a given
adjustment. By lifting the handle 86 of cam
member 83 the bolt 18 and side pieces 13 and 14

 are lowered and tension is thereby removed from

50

the material to permit “ripping out” in the woven
material. In case of excessive drag on the con-
trol end of the band system 44 which would oc-
cur if the warp-beam were forcibly turned in a

. backward direction, the spring 80 is adapted to
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yield under the increased compression, thus low-
ering side pieces 138 and 14 slightly, diminishing
the drag effect and avoiding damage.

It is important that the safety device be ap-
plied to the end of the band system which is de-
void of any substantial force imparted to the
band system by virtue of its frictional contact
with the rotating drum during the operation of
the machine. The end of the band system
anchored to the pin 48 is subject to a compara-
tively large force due to the drag of the bands on
the drum, as compared with the force at the end
of the band system anchored on pin 5{. If the
safety device was positioned to release the end as-
sociated with the pin 48 then it would require a
considerable force to operate the cam member
83 against the pull of the drum on the band sys-
tem at that end, whereas, such bull does not op-
bose the operation of the safety device when po-
sitioned at the other end of the band system, as
in my arrangement, wherein the only resistance
to the operation of the safety device is the force
imposed by the comparatively light spring 88.

2,148,300

In connection with a silk loom or similar mech-
anism the operation of my invention is as fol-
lows:

Referring to Figs. 2 and 3 pulleys 3! and 88
end belt 32 cause shaft {7 to revolve in a clock-
wise direction. Pinion 28 keyed to shaft {7 and
meshing with pinions 2{ and 22 tends to cause
spider member 25 and shaft 28 integral therewith
also to revolve in a clockwise direction. Shaft
28, through sprockets 13 and 16 and chain {5
causes shaft {4 also to tend to revolve in the same

‘direction, If there is slack in the material leay-

ing the warp-beam the latter will revolve to take
up this slack. When the material has come un-
der a predetermined tension depending upon the
frictional resistance imparted to the drum 2¢ by
the friction bands as hereinafter described, the
warp-beam no longer revolves and the spider 25
is brought to rest. However, the pinion 20 con-

tinues its rotation and drives the pinions 21 and o

22-on their own axes thereby rotating ring gear
37 causing it and drum member 29 to which it is
attached to revolve in a counter-clockwise direc-
tion. The tension of spring 62 through arms 68

and 49 is applied to the ends of the bands sur- "~

rounding drum 239 so that the frictional resistance

" which must be overcome by drum 28 in revolving

is proportional to the spring tension which cen
be adjusted to any desired degree by nuts 66 and
87 and bolt 65. As the size of the roll of mate-
rial decreases the follower arm 53 swings up-
ward swinging with it arm 58, both arms being
keyed to the same shaft 55. Arm 58 thus moves
gradually to the position shown in dotted lines
in Fig. 2. Drawn by link 59 block 6i moves in-

wardly along arcuate arm 68, moving with it

spring 62, until it reaches the position also shown
in dotted lines in Fig. 2. As spring 62 moves in-
wardly the force exerted by it on lever arm 49
gradually decreases, which, through the inter-
action of the parts already described, reduces the
resistance to be overcome by beam {1 in its rota-
tion. Thus by the proper proportioning of parts,
it is obvious that substantial constancy of tension
on the material may be attained during changes
of roll diameter, and also that tension is con-
stantly being applied to the threads in direct re-
lation to the amount the friction bands resist the
rotation of the drum 29. In other words, during
the normal operation of the machine the power
of the pinion 28 is distributed to oppose the for-
ward movement of the material and to overcome
the friction of the bands as théy are applied to
the drum 29. However, the direction of travel of
the material reverses in the operation of a loom.
At certain times during a cycle the material may

-actually stop moving, or it may have a more com-

plicated movement forward, stop, backward, then
stop, but with a net resultant movement forward.
As will be seen by reference to Figs. 6, T and 8 my
device is adapted to meet and overcome the diffi-
culties presented by any such irregular move-
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ment. As the shed 88 opens to permit passage

therethrough of the shuttle the material is drawn
forward, At this moment the spider 25 rotates
in the same direction within the ring gear 37 as
shown by the arrow in Fig. 6. As the shed
reaches its widest point of opening there is g
momentary pause of travel of the material, and
the spider is then stationary as shown in Fig. 7.
As the shed closes there would be g relaxation of
the tension on the material, but this is prevented
by a clockwise movement of the warp-beam. (1
caused by the spider 25 rotating in the direction
shown in Fig. 8. In this manner the material is
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constantly held in tension under all conditions
regardless of the movements imparted to the
material.

In certain classes of applications the stretch
of the threads and the inertia of the parts are
such that the apparatus will not operate to re-

‘verse the direction of rotation of the warp-heam

in the small interval of time during which the
shed is closing and reopening, nor is it necessary
that it should do so. During the long interval
when the warp-beam is at rest during the pas-
sage of the shuttle the warp tension will be ad-
justed to a standard value, which is not the case
with an ordinary loom drag, because of the static
friction of the latter. .

It is immaterial what speed is imparted o drum

29 by motor 30, so long as the speed is sufficient
so that during 21l normal movement of the warp-
beam continuous slippage in one direction shall
take place between drum member 29 and fric-
tion band system 44. : :

With a device embodying my invention a con~
tinuous torque can be applied to a member for
storing materials so as to resist the unwinding of
the material therefrom and also function to cause
the winding up of the materials thereon. The
torque transmitted as aforesaid may be varied
from practically zero to that which is substan-
tially the equivalent of the power put into the
device and is directly proportionate to the amount
of power which is expended to overcome the re-
sistance caused by the friction element embodied
in my device. For instance, if the power input is
insufficient to overcome this resistance then prac-
tically the full power will be utilized as torque to
create tension on the unwinding materials; on
the other hand, when this resistance is removed
then no such torque is transmitted. However, I
have discovered that in order fo maintain a con-
stant tension on the work in any practical opera-
tion, the resistance caused by the friction ele-
ment should in no case be sufficient to prevent
continuous slippage between it and the drum,
with which it engages, and this is one of the es-
sential features of my invention. Otherwise, if
the friction element grips the drum sufficiently
tight to prevent its rotation during the normal
operation of the machine a static friction condi-
tion would exist between the engaging surfaces
and create undue tension in the work when the
opposed forces are such as to overcome the static
friction and cause the drum.to rotate.

From the foregoing description it will be seen
that I have provided a tensioning device which

3

continuously operates to maintain a tension in
the material being unwound from a drum or the
like, which tension can be regulated or cut out
entirely without stoppage to the unwinding opera-
tion, and which operates automatically to take
up any slack which may occur in the material
due to some particular operation of the machine
to which the material is being fed at the time
of the unwinding operation.

Having thus described my invention what I
claim as new and desire to secure by Letters
Patent is:

1. In a tension control a warp-beam, a drum
member, frictional means opposing the rotation
of said drum member, power supplying means,

10
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and means operatively connecting said power -

- supplying means with said drum member and
“'with said warp-beam, to proportion in definite

ratio the torque of said power supplying means
between said drum member and said warp-beam
while causing, during the operation of said con-
trol, a continuous slippage between said drum
member and said friction means.

2. In a tension control, a warp-beam, a drum
member, flexible frictional means wrappingly en-
gaging, and opposing the rotation of, said drum
member, power supplying means, and means
operatively connecting said power supplying

means with said drum member and with said-

warp-beam, o proportion in definite ratio the

- torque of said power supplying means between

said drum member and said warp-beam while
causing, during the operation of said control, .a
continuous slippage between said drum member
and said friction means. .

3. In a device of the character described, a
rotating drum, a friction band engaging the drum
to oppose its rotation, a storage member contain-
ing material operatively connected to said drum,
adjusting means attached at one end of the band
applying a force thereto in a direction opposite
to the direction of rotation of the drum, means
for changing the amount of material contained
on the storage member, means to vary the force
applied by the adjusting means in accordance
with the change in the amount of material on
the storage member, a resilient member main-
taining a force at the other end of said band,
which is small compared to the first mentioned
force, and a quick release operable by a single
movement to render said resilient member inef-
fective.

JAMES P. MADDEN.
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