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This invention relates to let-off mechanisms for feedmg
strand and web material of indefinite length and is con-
cerned more particularly with a novel let-off of the Pposi-
tive type, which operates to feed the material from a
wound supply thereof continuously at a substantially
constant linear velocity and under a substantially con-
stant tension selected from within a considerable range.
The new let-off is useful in various applications, and,
since it offers especial advantages, when employed in
textile machines, such as looms and warp knitting ma-
chmes, for feeding warp yarns from a beam, a form of
the new let-off as e'nployed with a loom will be illus-
trated and described in detail for purposes of explanatlon

Positive let-offs are in common use cn looms and, in
one widely used form of such mechanism, the warp beam
is advanced stepwlse and the length of the steps of the
beam movement is varied in response to variation in the
tension on the warp yarns and alsc in accordance with
the. decreasmg size of the warp supply on the beam. The
weaving of cloth of the highest quality, particularly with
yarns of continuous filamentary synthetic material, re-
quires that the warp varns be fed from the beam at a
constant linear velocity and under constant temsionm, in
order that each unit of length of the fabric may contain
the same number of picks of filling. Let-offs, in whlch
the beam is rotated step by step, are inherently incapable
of meetmg the stated requirements for feeding warp
yarns and cloth produced on lcoms with such let-offs is
likely to contam undesirable variations in constructron,
which become more apparent after the fabric is dyed,
because of the unevenness in color of sections. of the
fabric containing different numbers of picks of filling per
unit length.

The present invention is, accordingly, directed to the
provision of a let-off, which functions to feed strand-and
web material from a wound supply thereof contmuously
and with a substantially constant linear velocity and un-
der a substantially constant tension. The new let-off is
of simple, relatively inexpensive comstruction and its
working parts are readily accessible, so that it can be
easily maintained in proper operating condition. In
addmon, it is adjustable, so that the tensron, which it
apphes to the material being fed, can be varied within
a relatlvely wide range, and such adjustments can be made
withont stopping the machine, on which the let-off is-in-
stalled.

For a better nnderstanding of the mventlon, reference
may be had to the accompanymg drawings, in which-—

Fig. 1 is a view in front elevation with parts removed,
broken away, and shown in section of a let-off embodymg
the invention and mounted cn a loom;

Frg 2 is a view of the new let-off in end elevation with
parts broken away and shown in section;

Fig, 3 is a fragmentary sectional view on the line 3—3
of Fig. 1;

Figs. 4 and 5 are simplified front elevational views. of
modified features of the let-off of Fig. 1; and
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Fig. 6 is a side elevational view with parts broken
away of a modified construction.

As shown in Figs. 1-3, incl., the let-off is mounted on

one. of the sides 10 of a loom adjacent the loom beam
11, which is supported between the sides with the ends
of its arbor 12 seated on brackets attached to the sides,
one of the brackets being shown at 13. The let-off includes
a plaie 14, which has ribs 14« along its vertical edges and
has an opening for receiving the cylindrical end section
of a projection 154 forming part of a bracket 15, which
is bolted to the loom side 18. The plate 14 is secured
in the desired angular relation to the bracket by screws
14q extending through a flange on the plate and bearing
against the under side of projection 154 and the plate is
provided near its upper end with ears 16, 17 containing
bearings for an input shaft 18 having a hand wheel 19
rigidly secured thereto at one end. At its other end, a
worm gear 20 is mounted loosely on the shaft and the
gear has a hub 21, which is provided with teeth 2la
adapted to mesh with teeth 224 on a sleeve 22 splined to
shaft 18 and movable along the shaft by a screw operated
by hand wheel 23. A spring 24 encircling the shaft be-
tween hub 21 and sleeve 22 urges gear 20 toward the
adjacent ear 16 on plate 14. The hub 21 with teeth 21a
and sleeve 22 with teeth 22¢ form the elements of a
clutch, by which gear 26 can be secured to shaft 18 to
rotate therewith, Gear 2§ is in continucus mesh with a
worm pinion on a shaft 25 mounted in bearings on a
bracket 26 adjustably secured to one rib ida of plate 14
and shaft 25 has a sprocket wheel 27 connected by a
chain 28 to a sprocket wheel on the cam shaft of the
loom. Shaft 25 thus runs continuously throughout the
operatron of the Joom. When the speed range of the
let-off is to be varied, the worm gear 20 is replaced by
one of different diameter and bracket 26 is adjusted ac-
cordingly to cause the new gear to mesh with the pinion
on shaft 25.

A pair of coned discs 294, 29b are mounted on shaft
18 with disc 2% secured fast to the shaft and disc 295
splined to the shaft, so that it is movable toward and
away from disc 29a but rotates with the shaft at all
times. A ball thrust bearing 30 encircles the shaft and
lies in contact with the hub of disc 28b. A lever 31 is
pivotally mounted on plate 14 and is provided at one end
with a yoke 32, which is mounted adjustably on 2 pin
carried by the lever. The legs 32a of the yoke lie on
opposite sides of shaft 18 in position to engage the thrust
bearing 30 and the bearing has a pin 38a, which is en-
gageable w1th one of the legs of the yoke to prevent the
bearmg from turning with shaft 18.

An output shaft 33 is mounted in bearings in ears 34,
35 on plate 14 and the shaft carries coned discs 3€a, 36b.
Disc 36a is fast to shaft 33, while disc 355 is splmed to
the shaft, so that it can be.moved toward and away from
disc 36a, but rotates with the shaft at all times. A ball
thrust bearmg 37 encircles shaft 33 in posmon 1o engage
the hub of disc 36b and the bearing is engaged by the
ends -of -the legs 38aof a yok ke 38 adjustably mounted on
a pin carried by one end of a lever 3% pivotad on the
plate 14. A pin 37a on thrust bearing 37 is engageable
by one of the legs of yoke 38 to prevent rotation of the
beanng with shaft 33, The other end 394 of the lever
carries a link 46 adjustable in length and the end of the
link engages the.end 31a of lever 31 opposite to yoke 32.
The .discs 29z, 295 form an adjustable driving pulley,
which is connected by belt 41 to the adjustable driven
pulley formed by. discs 38a, 365.

Shaft 33 is provided with a worm 334 meshing with
a worm wheel 42 loosely mounted on a let-off shaft 43,
which -is mounted in bearmgs within projection 154 of
bracket 15. Shaft 43 carries a pinion-44 meshing with a
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gear 45 secured to the flange 45 at one end of beam 11.
The gear 42 is loose on shaft 43 and has a hub formed
with teeth 42a adapted to mesh with teeth on a sleeve 47
splined to shaft 43 and movable lengthwise on the shaft
by a hand wheel 48 on a threaded extension 43« of the
shaft. A spring 49 between sleeve 47 and the hub of
gear 42 tend to force the gear against a spacer 50 inter-
posed between the gear and the end of projection 13a
on bracket 15. The gear hub with teeth 424 and sleeve
47 with its teeth form a clutch by which gear 42 may be
connected to and disconnected from let-of shaft 43 as
desired.

The sheet of warp yarns Y leaving beam 11 pass up-
wardly and over a whip roll 51 mounted in arms 52 on a
shaft 53 having an arm 54 rigidly attached thereto. The
free end of the arm is connected by a tension link 53 to
a pivot pin 56 carried by a scale beam 57 pivoted on plate
14 at 58. The beam may be of one piece construction or
it may be made of two overlapping parts having a slot
and bolt connection, so that the overall length of the
beam can be varied as desired, and, at its outer end, the
beam has a hanger 59 supporting a group of weights 690.
A link 61 is connected to the scale beam 57 preferably by
being meunted on pivot pin 56 and the free end of link
61 is connected adjustably to a tail 62 on lever 31.

In the operation of the let-off, the parts of the scale
beam 57 are preliminarily adjusted to provide a beam of
the desired length and a number of weights suitable for
applying the desired tension to the warp sheet are mount-
ed on hanger 59. The weights tend to swing the scale
beam counterclockwise, as seen in Fig. 1, and the beam
acts through tension link 55 and arm 54 to rock the shaft
53 clockwise, so that the whip roll 51 presses upward
against the varns to apply temsion thereto. The scale

beam 57 also acts through link 61 to swing lever 31 clock- :

wise, so that yoke 32 is moved away from thrust bearing
3% and disc 295 may be moved away from its companion
disc 29« by belt 41. Lever 31 also acts through link 46
to urge the second lever 39 in a counterclockwise direc-
tion, so that its yo ke 38« tends to move coned disc 36H
toward its companicn disc 36a and to force belt 41 toward
the peripheries of the disc. Such a movement of the beit
tends to move it inward between discs 294, 295. The
action of the weights thus tends to adjust the driving and
driven pulleys for the lowest speed of operation.

When the loom is to be started, hand wheels 23 and
48 are rotated to clutch worm wheel 20 to the input shaft
18 and worm wheel 42 to the let-off shaft 43, so that the
continuously operating shaft 25 rotates the input shaft

and that shaft drives the ouiput shaft 33 through the

driving discs 2%a, 28b, belt 41, and the driven discs 36z,
36b. If the warp yarns are not fed at the proper linear
speed by this rate of beam rotation, the tension on the
yarns will cause the whip roll 5% to move downward
and arm 54 to rise. As a result, the scale beam will be
raised, the first lever 31 will be swung counterclockwise
to move disc 29b toward disc 29a, and the second lever
39 will be swung clockwise to permit disc 36b to separate
from disc 36a. The belt will thus adjust itself between
the discs to effect an increase in speed of the output shaft
and the adjustment will continue until the tension on the
warp yarns becomes uniform and the whip roll shaft re-
mains stationary.

As the supply of warp yarns on the beam decreases in
diameter, the angular velocity of the beam must increase
in order to maintain the desired constant linear velocity of
the warp varns. This adjustment of the coned discs is
again effected by the variations in tension of the warp
sheet causing the whip roll to swing to change the position

of the scale beam and vary the position of the belt with’

reference to the driving and driven discs.
-The let-off is illustrated in Fig. 1 with the belt and
discs in the proper positions for maximum speed of beam

rotatlon and the condition -illustrated occurs when the* .

warp supply on the beam has almost run out.
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In the construction illustrated in Figs. 1-3, inclusive,
the tension link 58 lies to the rear of the scale beam and
behind the plate 14 and the beam extends to the left as
seen in Fig. 1. In some looms, it may be necessary to
mount the link on pivot pin 56 in front of the scale beam
and plate 14 and, for this purpose, the link may be dis-
connected from the pivot 56 and the spacer 56a removed.
The lower end of link 55 may then be slipped on the pivot
between link 61 and the scale beam to take the place of
the spacer and the spacer may be placed at the inner end
of the pivoi pin. With the parts in the condition de-
scribed, the link 55 lies in front of both the scale beam
and the plate 54, The parts are illustrated in the condi-
tion described in Fig. 6.

In some looms, it may be desirable to have the scale
beam extend to the right, as shown in Fig. 4, instead of
to the left. For this purpose, the first lever 31 may be
replaced by a lever 63 having a tail 64 connected to the
tension link §5. The free end of tail 64 is connected by a
link 66 to the scale beam 67 pivoted on and e,,tending to
the right from a pin 68 lying directly beneath the pin 69
on which lever 63 swmgs

In Fig. 5, there is shown an alternative construction,
which is somewhat simpler than those described. In this
construction, the first lever 31 is replaced by a lever 70
having the scale beam 71 integral therewith. The beam is
connected to the lower end of the tension link 72 and i3
provided with a hanger 73, on which weights 74 are

mounted. The beam 71 is formed with a scale 714, along
weight 75 for fine adjustment of the'

which is movable a
weighting of the beam and of the tension applied to the
warp yarns thereby. If desired, scale beams 57 and 67
may be provided with scales similar to scale 7ia and
with weights movable along the scales for fine adjustment
of the yarn tension.

in all forms, the new let-off is easy to maintain in
proper operating condition, since most of the working
parts.are in front of plate 14 in readily accessible con-
dition.. By changing the weights, the let-off can be

operated within a considerable range of adjustment and

new ranges can be made available by replacement of
worm gear 20 by others of different size. The transmis-
sion consisting of the driving discs 2%z, 295, the belt 41,

and the driven discs 36a, 365 responds and adjusts itself
5 to small changes in tension on the warp sheet and, when
the loom is at rest, the belt cannot change its position:
relative to the discs and the tension applied by the weights’

to the warp sheet remains constant. The new let-off may,
of course, be used with new locms and the modifications

in its construction described make its application to exxst-j

ing looms a simple matter.

The let-off embodying the present inveantion has features
in common with the let-offs disclosed in my applications
Ser. No. 357,744, filed April 27, 1953, and Ser. No.

384,889, filed October 8, 1953, now Patent No. 2,755,824,

I claim:

1. A let-off for use on a textile machine having a beam
supplying yarns, a roll engaging the yarns leaving the
beam, a rockable support for the roll urged in one direc-

tion by the tension of the yarns acting on the roll, and a’

machine shaft operating continuously throughout the
operation of the machine, which comprises a plate, means’

for mounting the plate on a fixed part of the machine,_

© an input shaft and an cutput shaft mounted for rotation

-1

5 on the plate, means for connecting the input shaft to the
machine shaft tc be driven by the latter, a let-off shaft-
connected to the beam and rotatable to rotate the beam.
to let off yarns therefrom, means for connecting the out-

put shaft to the let-off shaft, a pair of coned driving discs
on the input shaft, a pair of coned driven discs on. the

output shaft, one disc of one pair and the opposite disc’

of the other pair being fast on their shafts and theé-re-

maining discs of the pairs being axially movable on their’

shafts but connected to the shafts for rotation therewith,

a belt connecting the driving and driven discs, a scale beam::

i S
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pivotally mounted on the plate, means for connecting
the scale beam and the rockable support, weight means
urging the scale beam to act through the connecting means
and support to press the roll against the yarns, a lever
mounted on the plate and having a yoke end engageable
with the axially movable driving disc, a connection be-
tween the lever and scale beam, through which the scale
beam urges the lever to swing its yoke end away from the
axially movable driving disc to permit the latter to move
away from its companion disc, a second lever mounted
on the plate and having a yoke end engageable with the
axially movable driven disc, and a connection between
the levers, through which the first lever urges the second
to swing its yoke end to force the axially movable driven
disc toward its companion disc.

9. The let-off of claim 1, in which the scale beam is
connected to the rockable support by a link and to the
first lever by a second link and the links are pivotally
mounted on the same pivot on the scale beam.

3. The let-off of claim 1, in which the scale beam is
connected to the rockable support by a link lying to the
rear of the plate.

4. The let-off of claim 1, in which the connection be-
tween the levers is adjustable.

5. The let-off of claim 1, in which the means for con-
necting the machine shaft to the input shaft includes a
clutch.

6. The let-off of claim 1, in which the means for con-
necting the output and let-off shafts includes a clutch.

7. The let-off of claim 1, in which the yoke ends of the
ievers are provided by separate yokes adjustably mounted
on the levers,
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8. The let-off of claim 1, in which the scale beam is
made of two parts, which are relatively adjustable to vary
the overall length of the scale beam.

9. The let-off of claim 1, in which the scale beam is
rigidly attached to the first lever to swing with the latter
on the same pivot. :

10. The let-off of claim 1, in which the first lever has
a tail extending laterally from the lever adjacent the pivot
of the lever, the scale beam pivot lies vertically beneath
the lever pivot, the scale beam extends laterally from its
pivot in the same direction as the tail from the lever
pivot, and the tail is connected to the scale beam by a
link.

11. The let-off of claim 1, in which the means for
mounting the plate on a fixed part of the machine is a
bracket adapted to be bolted to the fixed part, the bracket
has an outward projection entering an opening in the
plate to support the latter, and the plate is angularly ad-
justable on the projection and has means for securing it
in the desired position of adjustment.

12. The let-off of claim 11, in which the projection
on the bracket is hollow and carries bearings, in which
the let-off shaft is mounted.
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