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1

This invention relates to the mechanism for
feeding or delivering thread, or yarn, from warp
beam spools, bobbins, ete., of knitting, weaving,
or other machines, during the yarn feeding proc-
ess, and more particularly concerns a mechanism
of the general type exemplified by the disclosure
of U. 8. Patent No. 2,489,609, issued in the name
of R. C. Amidon, on November 29, 1949.

In the production of fabrics made upon fricot
or so-called “fast warp knitting machines,” or
in any process of using the warp principle, the
density of the fabric or tightness of the stitches
is largely determined by the feeding action, i. e.,
the portion of thread or yarn allotted to each
knitting eycle. In order to prevent the formation
of so-called “shadow marks” or “chatter marks,”
frequently found in fabrics when the beam let-
off is uneven or irregular, it has been deemed
desirable to provide some means of effecting a
continuous rotation of the beam in a manner to
let-off exactly the amount of thread, or yarn, that
is required by the needles. ‘

In tricot or warp knitting machines in which
the let-off of the yarn is effected by the pull of
the needles for starting the rotation of the beam,
the movement of the beam is not continuous but
is intermittent, and brake devices have hereto-
fore been provided to operate on the beam to
prevent its overrunning.

Various methods have been proposed, with
more or less success, to drive the beam through
suitable speed adjusting devices so as to deliver
the thread, or yarn, at a fixed linear speed. All
such devices heretofore devised, are more or less
objectionable for one reason or another. For
example, they may be too complicated, or too
expensive, or due to their design they have struc-
tural or functional limitations which prevent
them from effectively, or efficiently, carrying out
their intended purpose.

One object of my invention is to provide a
novel mechanism of the type indicated, which
overcomes the mentioned and other detrimental
features of the similar prior art mechanisms.

Another object is to provide such a mecha-
nism which has certain structural and functional
features of advantage over the similar prior art
mechanisms.

A further object is to provide such a mech-

gnism in which the thread or yarn let-off is con- <

trolled by variable speed beam driving means,
arranged to effect feeding of the yarn at a uni-
form linear speed regardless of the decreasing
diameter of the beam from maximum to mini-
mum.
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Another object is to provide such a mechanism
having highly sensitive and automatically ad-
justable means for applying a braking or re-
straining action in connection with the forward
movement of the beam, so as to effect precise
control of the yarn let-off tension at all times
during feeding of the yarn.

1t is also an object to provide such a mecha-
nism in which the said variable speed beam driv-
ing means and means for applying a braking or
restraining action are arranged to cooperate in
novel manner so as to effect a complementary or
compensating funectional relationship between
them.

Another object is to provide a yarn-feeding
mechanism for letting-off yarn from & beam con-
tinuously at a predetermined linear speed, which
comprises certain structural and functional fea-
tures in combination with a rotatably mounted
beam, such as a centrally pivoted supporting
member having a beam driving element rotat-
ably mounted at one end thereof and adjustable
means at the opposite end thereof adapted to
maintain the beam driving element in selectively
determined pressure contact with the surface of
the beam; driving means on said member for
effecting rotation of said beam driving element;
a variable speed drive unit fixedly mounted in
spaced relation to said supporting member; flexi-
ble motion transmitting means connecting said
driving means and variable drive unit; a slack
take-up member connected with said flexible mo-
tion transmitting means; automatically adjust-

- able brake means cooperatively connected with

the yarn beam; connecting means between said
brake means and pivotally mounted support for
automatically regulating the brake action applied
to the yarn beam during its yarn feeding move-
ments in accordance with the movement of the
pivotally mounted support; and a variable ten-
sion device associated with said connecting means
for selectively adjusting the action of the brake
means.

With these and other objects in view, which
will become more apparent from the following
detailed description of one practical and illustra-
tive embodiment of my improvements shown in
the accompanying drawings, the invention com-
prises the novel mechanism, elements, features
of construction and arrangement of parts in co-
operative relationship, as more particularly de-
fined by the hereto appended claims.

In the accompanying drawings:

Figure 1 is a side elevational view of a portion
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3
of a warp knitting machine having one form of
my invention embodied therein.

Pig. 2 is a vertical sectional view through cer-
tain parts shown in Figure 1, taken substantially
as indicated by the arrows 2—2 on the latter.

Fig. 3 is a plan sectional view taken substan~
tially as indicated by the arrows 3—3 in Figure 1.

It will facilitate an understanding of my in-
vention to first briefly direct attention to the
broader aspects and phases thereof, so that these
may be kept in mind when later reading the de-
tailed description of one practical and illustra-
tive embodiment of my novel improvements.

Accordingly, it is noted that the yarn feeding
mechanism of my invention is provided with
means for letting-off yarn from a beam continu-
ously at a predetermined linear speed, in con-
junction with means for selectively controlling
and maintaining the let-off tension precisely as
required for best knitting, or yarn feeding re-
sults, regardless of the decreasing diameter of the
beam from maximum to minimum. To this end,
the improvements here involved combine, in
novel manner, variable speed beam driving means
and selectively regulatable beam braking or re-
straining means, in such manner as to auto-
matically compensate for any variations in linear
yvarn feeding speed, or let-off tension, resulting
from the decreasing diameter of the beam, as the
yarn is being withdrawn from the latter. These
features will become more apparent from the fol-
lowing description in which like reference nu-
merals and letters indicate like parts.

Considering first the usual and weli-known
parts of g warp knitting machine shown in the
drawings, | indicates a portion of the machine
frame having at both sides thereof suitable bear-
ings for a shaft 2, on which is mounted for rota-
tion therewith a conventional yarn or thread
beam 3 of the sectional type commonly provided
in such machines and arranged to feed to the
knitting elements of the machine individual
threads or yarns indicated by the letter Y.

In accordance with my invention there is pro-
vided with such an arrangement a mechanism
which generally comprises two supporting mem-
bers, or lever units &, beam driving rollers or
drums 5, a selectively adjustable device 8, the
‘movement of which in one direction may be
biased by suitable means, such as by springs, or
by weights as shown, a variable speed driving
unit 7, and a2 zelectively and automatically ad-
justable beam braking or restraining unit 8.

The supporting member or lever unit 4 com-
prises two lever frames 4> and 40 of the type
shown in Figs. 1 and 3, that are respectively posi-
tioned at each side of the machine and centrally
keyed or otherwise fixed to a rocking shaft 9,
mounted in suitable bearings fixed to the frame
I, as indicated. The levers 42 and £&® move in
unison with the shaft 8.

The beam driving roliers 3 are of a lesser
length than the yarn surface portions of the in-
dividual beam sections (see Fig. 2), and are keyed
or otherwise sscured in practical manner to a
shaft ! mounted for free rotation in suitable
bearings {2 and {3 fixed, respectively, on the
levers 4= and 4P.

Secured to the shaft {1 is a worm wheel {4 that
is driven by a worm {35, fixed on a shaft {6, having
secured to-its opposite end a worm wheel 17 that
is in mesh with a worm {8 fixed on a shaft {9, to
which is alsc secured a chain sprocket wheel 28,
connected by a chain 2 with a sprocket wheel

. 22, secured on a shaft 23 extending from the
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variable speed drive unit 7. The parts just de-
scribed are mounted in suitable bearings on the
lever 42, as indicated in Fig. 1. To take up any
slack in the chain 2{ during turning movement of
the lever 4= about its pivet point represented by
the shaft 9, there is provided an idler sprocket 24
mounted at one end of an arm 23, pivotally se-
cured to the machine frame { at 28. A tension
spring 27 has its ends secured raspectively to the
arm 25 and frame |, so that the sprocket 24 will
be maintained in tensioned engagement with the
chain 21 at all times. It will be understood that
the idler sprocket 24 and chain 2{ are so related
and arranged as to provide the required chain
slack for proper adjustment of the chain so as to
permit the entire arcuate movement of the drums
5 as the yarn mass on the beam 3 changes in di-
ameter from maximum to minimum.

The rearward ends of the supporting members
or levers &2 and &P are each provided with a series
of spaced notches N arranged to have separably
suspended therefrom in selective manner, weight
elements W. The latter are provided at their
upper ends with hooks or loops I to facilitate
suspension of the weights from the respective
notches N. The extent of the downward pull of
the weights W, exerted on the rearward ends of
the lever arms 42 and &0 of the supporting mem-
ber 4, can be varied within a certain range, so
that the rollers or drums §, positioned trans-
versely at the forward ends of the lever arms 42
and 4P, will be brought into proper and selective
driving pressure engagement with the yarn sur-
faces of the individual sections of the beam 3.
As previously mentioned, other suitable means,
such as springs, can be substituted for the weight
elements W, or the movement of the levers 42 and
4b can be otherwise biased to attain the desired
pressure contact of the rollers § with the yarn
surfaces of the beam 3.

The variable speed drive unit 7 is operated from
the main power shaft or other suitable shaft of
the machine (not shown) through a suitable con-
nection, such as a chain 28, that operates a
sprocket wheel 29 on a shaft 39 of the unit 7. The
variable speed drive unit 7 may be of the type
sold by Link Belt Company. Such a unit is pro~-
vided with a speed regulating wheel 3{ for selec-
tively setting the ratio of speed change between
the driven sprocket 2% and the drive sprocket 22,
and provides a speed variation range suitable for
the present purpose of selective establishment of
the proper operating speed of the rollers or drums
8, through intermediate motion transmitting
means, substantially as previously described. By
suitably adjusting the unit 7, the thread, or yarn,
may be fed to the needles at predetermined speed
to produce a variety of patterns and effects in-g
manner well understood in this art.

The beam braking or restraining unit 8 gener-
ally comprises, a gear 32 fixed on beam shaft 2,
which meshes with a gear 33 mounted for free
rotation on a fixed shaft 34 that is secured to
the frame [, a pair of similar brake shoe levers
33, each of which is pivotally mounted on frame
i at 36 and 37 and has secured thereto brake
shoes 392 arranged to cooperate with a brake
drum 33 attached to the gear 32, a flexible con-
nector or cable 38, and a connecting link 40.
The gear 83 and brake drum 28 are suitably at-
tached to.each other so that they will rotate in
unison on the shaft 24. As indicated in Fig. 1,
the cable 89 is pivotally secured to one end of a
brake shoe lever 35, is trained about a grooved
roller 41 mounted for free rotation on the end of
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the other brake shoe lever 235, and the other end
of cable 39 is pivotally secured to the upper end
of the connecting link 40. The lower end of the
link 40 projects through, and has free movement
in, an aperture in a flange portion of the support-
ing member 42, as indicated in Fig. 1. A spiral
compression spring 42 surrounds a portion of the
link 46 and the ends of said spring are confined
between a pair of washers, one of which rests
against the said flange of supporting member 4a
and the other against a spring tension adjusting
nut 43 that is selectively movable along a thread-
ed portion of the connecting link 40.

By initially setting the tension of the spring 42,
effected by selective positioning of the nut 43
along the threaded portion of the link 40, in con~
junction with selective initial adjustment of the
weights W in relation to the notches N on lever
arms 4* and 4b, both the brake action on the beam
3 and the driving pressure exerted by the drums
5 on the beam 3, may be set for best operating, or
yarn feeding results. As the diamefer of the yarn
windings on the beam decreases, the beam driv-
ing drums 5 will gradually move in an upward
direction, closer to the longitudinal axis of the
beam 3, and this will cause the rearward end of
the supporting members 4= and 4° to correspond-
ingly move downward, thereby gradually decreas-
ing the tension of the compression spring 42,
with the result that the pressure of brake shoes
352 against the brake drum 38 will be likewise
gradually reduced. In other words, the fension
of the spring 42 is gradually automatically re-
duced, or adjusted, as the diameter of the beam 3
decreases and this will bring about a correspond-
ing automatic reduction, or adjustment, of the
brake action on the beam 3, so that the restrain-
ing action on the latter will be gradually reduced
to the proper degree for best yarn feeding results,
as the diameter of the beam 3 gradually changes
from maximum to minimum.

It will be apparent that the rollers 5 and their
drive mechanism will not interfere with the
travel of the thread or yarn from the beam to the
needles. .

Sinece the shaft 11 is driven at a constant se-
lected or predetermined speed, the rollers or
drums 5 will likewise be turned at a constant
speed and as they are held in pressure contact
with the yarn Y on the beam 3, they will effect
feeding of the yarn and rotation of the beam, or
beam sections as the case may be, so that the
yarn leaves the beam at the same linear speed
all the time the machine is in operation, or until
all the yarn has been let-off the beam. The beam
3 is operated to let-off yarn at one preselected
linear speed during the entire yarn feeding oper-
ation of the machine.

While my invention has been devised primarily
for use on knitting machines, it can also be
adapted for other uses as well, for example,
weaving machines.

Of course, the novel improvements specifically
shown and described can be changed and modi-
fied in various ways without departing from the
invention herein disclosed and more particularly
defined by the hereto appended claims.

I claim:

1. In a yarn-feeding mechanism, means for let-
ting-off yarn from a beam continuously at a pre-
determined linear speed: said means including a
rotatably mounted yarn beam, a centrally pivoted
supporting member, a beam driving element ro-
tatively mounted at one end of said member, ad-
justable means at the opposite end of said mem-
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ber for maintaining the beam driving element in
selectively determined pressure. contact with the
yarn surface of the beaim, and variable speed
drive means connected with said beam driving
element. . .

2. In a yarn-feeding mechanism, means for
letting-off yarn from a beam continuously at a
predetermined linear speed: said means includ-
ing a rotatably mounted yarn beam, a centrally
pivoted supporting member, a beam driving ele-
ment rotatively mounted at one end of said mem-
ber, adjustable biasing means at the opposite end
of said member for maintaining the beam driv-
ing element in selectively determined pressure
contact with the yarn surface of the beam, and
variable speed drive means connected with said
beam driving element. AR

3. In a yarn-feeding mechanism, means .for
letting-off yarn from a beam continuously at a
predetermined linear speed: said means includ-
ing a rotatably mounted yarn beam, a centrally
pivoted supporting member, a beam driving ele-
ment rotatively mounted at one end of said mem-
ber, operative means on said member for effect-
ing rotation of said beam driving element, means
for maintaining the beam driving element. in se-
lectively determined pressure contact. with the
yvarn surface of the beam, a variable speed drive
unit mounted in spaced relation to said member,
and flexible motion transmitting means connect-
ing said operative means and variable drive unit.

4, In a yarn-feeding mechanism, means for
letting-off yarn from a beam continuously at a
predetermined linear speed: said means including
a rotatably mounted yarn beam, a centrally piv-
oted supporting member, a beam driving element
rotatively mounted at one.end of said member,
operative means on said member for effecting ro-
tation of said beam driving element, means for
maintaining the beam driving element in selec-

tively determined pressure contact with the yarn

surface of the beam, a variable speed drive unit
mounted in spaced relation to said member, flex-
ible motion transmitting means connecting said
operative means and variable drive unit, and a
slack take-up member connected with said flex-
ible motion transmitting means. : :

5. In a yarn-feeding mechanism, means for
letting-off yarn from a beam continuously at a
predetermined linear speed: said means includ-
ing a fixed frame, a yarn beam rotatably mounted
on said frame, a supporting member pivotally
mounted on said frame, a beam driving drum ro-~
tatably mounted at one end of said member, ad-
justable means at the opposite end of said mem-
ber arranged to maintain the drum in selectively
determined pressure contact with the yarn sur-
face of the beam, operative means on said mem-
ber for effecting rotation of said drum, a variable
speed drive unit fixedly mounted in spaced rela~
tion to said member, and flexible motion trans-
mitting means connecting said operative means
and variable drive unit.

6. In a yarn-feeding mechanism, means for
letting-off yarn from a beam continuously at a
predetermined linear speed: said means includ-
ing a rotatably mounted yarn beam, a centrally
pivoted supporting member, a beam driving ele-
ment rotatively mounted at one end of said mem-
ber, adjustable means at the opposite end of said
member for maintaining the beam driving ele-
ment in selectively determined pressure contact
with the yarn surface of the beam, and auto=
matically adjustable brake means connected with
said yarn beam.
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“7.:dn.:&. yain-feeding mechanism, means for
letting-off> yarn- from a beam: continuously at -a
predetermined linear: speed: said means includ-
ing-a rotatably mounted yarn beam, a centrally
pivoted supporting member, a beam driving ele-
‘ment rotatively mounted.at oneend of said mem-
:ber, adjustable means at the opposite end of said
‘member: for maintaining the beam driving ele-
sment-in. selectively determined -pressure contact
-with:the yarn surface of the:beam, automatically
~adjustable brake means connected with said yarn
beam, :and means connecting -said brake means
-and. supporting . member :for-varying the action
of the:brake means in-accordance with the move-
‘ment of the:supporting-member.

8. In a yarn-feeding mechanism, means for
letting-off yarn from a beam continuously -at.a
‘predetermined linear speed: said means .includ-
ing-a rotatably mounted yarn beam, a centrally
pivoted :supporting member, -a beam driving ele-
ment rotatably mounted at one-end of said mem-
-ber, adjustable means at the opposite end of.said
-member for maintaining the beam - driving ele-
ment: in selectively determined pressure contact
with the yarnsurface of the beam, automatically
-adjustable brake means connected with said yarn
beam;:and :an adjustable tension device connect-
ing said-brake means and supporting member.

9. In alyarn-feeding mechanism, means for
letting-off .yarn from a beam continuously at a
predetermined linear speed: said means ineclud-
ing a fixed frame,; a yarn beam rotatably mount-
ed on said:frame, a supporting member pivotally
‘mounted on:said frame, a beam driving .drum:.ro-
tatably mounted at one end of said member, ad-
“justable 'means at the opposite end cf said mem-
‘ber arranged to maintain the drum in selectively
-determined pressure contact with the yarn:sur-
~face of :the ‘beam, operative means on said mem-
‘ber:for effecting rotation of said drum,.a variable
‘speed -drive unit fixedly mounted in spaced rela-
tion to ‘said member, flexible motion transmit-
ting means:connecting said operative means and
‘variable -drive unit; and.automatically -adjust-
able brakermeans connected with said yarn.-beam.

10. In: g yarn-feeding mechanism, means for
letting-off yarn from-.a beam continuously at .a
predetermined linear speed::said meansincluding
afixed frame, & yarn beam rotatably. mounted on
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sald .{rame, . supporting umember pivotally
‘mounted on:said frame,-a heam:driving. drum ro-
tatably mounted at one end-of :said member; ad-
Jjustable:meansat the opposite :.end of :said mem-
‘ber.arranged tomaintain the drum. in selectively
determined pressure contact with.the yarn.sur-
face:of. the beam, operative means on said mem-
ber.for effecting rotation.of:said drum, a variable
speed drive unit fixedly mounted in spaced rela-
tion to said member, flexible motion transmit-
ting:means-:connecting :said .operative means and
variable -drive -unit, automatically - adjustable
brake means connected withsaid yarn beam, and
neangs -connecting ®aid - brake means and :sup-
porting ‘member for wvarying the action of the
brake means in accordance ‘with the movement
of . the .supporting member.

11..In .a ryarn-feeding  mechanism, means for
Jetting-off -yarn from a beam continuously at a
‘predetermined.: linear :speed: said means includ-
‘ing a.fixed frame, a yarn beam: rotatably mount-
-:ed.on:said frame; a supporting member pivotally
‘mounted on said frame, .a beam driving :drum ro-
tatably mounted at one end of said member, ad-
justable means at the:opposite end of said mem-
ber -arranged-to maintain:the drum in selectively
-determined pressure. contact with the yarn: sur-
face.of the beam; operative means on: said mem-
ber for:-effecting rotation-of saiddrum,a-variable
speed:drive unit fixedly mounted in spaced rela-
tion ‘to said member, flexible ‘motion transmit-
‘ting ‘means connecting: said operative:means and
variable drive -unit, -automatically .adjustable
brake means connected with:said yarn beam; and
-an. -adjustable tension :device connecting -said
brake means and supporting member.
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