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UNITED STATES PATENT OFFICE

TENSION REGULATOR AND EQUALIZER FOR
PILE FABRIC LOOMS :

' .Harold H. Fonda, Skaneateles, N. Y., assignor to

. Nye-Wait Company, Inc., Auburn,

‘ poration of New York .
Application July 26, 1945, Serial No. 607,227
(CL 139—104)

13 Claims.
1

This invention relates to looms, and more es-

pecially, to pile fabric looms of the type referred
to and disclosed in my joint application with
Gustav E. Schulz, Serial No. 607,154, filed of
even date herewith, now Patent No. 2,414,064,

The invention herein particularly concerns a -

means for regulating and equalizing the tension
In the warp strands or yarns, such as the sur-
face or pile yarns, although it is to be understood
that the invention may also be applied to any
other warps or group of yarns where it is de-
sired to regulate and equalize - the tension
therein. -

In the normal operation of a pile fabric loom,
the warps and surface yarns. are in a state of
almost constant motion due to the action of the
heddles or harness in forming the successive
sheds. The heddle action, together with the
take-up of the fabric as it is woven, draws the
warps and surface yarns from their beams and/or
creels located at the rear end of the loom. Thus,
unless some means for regulating the tension of
the yarns is provided, each strand would be in-
dependent of the others and the tension would
vary. according to the individual yarn arrange-
ment and let-off from the various beams or yarn

10

N. Y., a cor-

with, together with a whip roll which is so
mounted as o be free to oscillate about the axis
of the friction roll to apply a beating or pres-
sure action upon the yarns and thereby equalize
any unequal tension on the yarns, preliminary
to and without interference with the normal
heddle action of the loom, and without produc-
ing undue slack or excessive tension in the yarns
during the heddle action.

A further object of the invention is to provide

" a tension regulator and equalizer of the char-

13

acter indicated in the foregoing, wherein the
friction roll is divided into sections, with the
sections mounted on and fixed to a common shaft
for normally simultaneous rotation, but having

~ provision for.individually releasing the respec-
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packages, owing to the fact that in winding the -

yarns on the beam or on. creel spools or plugs,
certain of the yarns will be inadvertently placed
under greater strain than others. This results
in unequal pay-off of:the yarns as the weaving
operation is performed by the loom, with con-
sequent non-uniformity of the fabric, which is
particularly noticeable in the case of pile or sur-
face .yarns by the showing of definite lines or
streaks lengthwise of the fabric.

The primary chject of the present invention is
to provide a tension regulator and equalizer
which permits the use of a simple creel with ga
plain type-of tension on each yarn or strand,
and which forces each spool or yarn package to
give. up an equal amount .of yarn during the
successive: weaving. operations, in spite of any
irregular tensions in the creel ends of the yarns,
thereby delivering the yarns-to the loom at .ex-
actly the same rate so-that.in the formation of
-each pile-loop on the pile wires, the tension on
each lecop will be uniformly the same and will
produce an even surface on the fabric.

In carrying out the aforementioned object, the
invention contemplates the provision of a tension
regulator and equalizer assembly particularly ap-
plicable to pile or surface yarns, and which in-
cludes a friction roll over which the yarns are
‘passed 'in substantial frictional contact there-
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tive roll sections at will so that when released,
the roll section is free to turn on the shaft with-
out disturbing any other section, thereby per-
mitting a group of yarns to be pulled through the
loom one section at a time, '

Other and further objects and. advantages of
the invention will be hereinafter described and
the novel features: thereof defined in the append-
ed claims, =~ . .

In the drawings: = =~ .

. Figure 1 is a top plan view of the rear portion
of a.loom having my . invention applied thereto;

Figure 2 is a longitudinal sectional view taken
through the portion of the loom shown in Fig-
ure 1; . ) . :

Figure 3 15 a detail sectional view taken on the
line 3—3 of Figure 1, and showing the brake
means for the friction roll; )

Figure 4 is 3 fragmentary top plan view of a
modified form of the invention in. which the
Iriction roll is divided into a plurality of sections,
and also showing a typical arrangement of creels
from which the pile yarns are draw'n-into the
loom; . :

Figure 5 is a view in end elevation of one of
the friction roll sections of Figure 4, and par-
ticularly showing the manner in which the fric-
tion roll sections are releasably connected to a
common shaft by a ratchet and pawl device;
and o R
Figure 6 is a sectional view taken on the. line
6—6 of Figure 5. o _ .

Like reference characters designate corre-
sponding parts in the several figures of the draw-
ings which show only the rear portion of a con-
ventional pile fabric loom of well known make,
the construction and operation of which will be
readily understood. by those skilled in the art.
It is to be understood, however, that my inven-
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tion is not limited to use with looms of this pre-
cise construction, since it may be applied with
equal facility to other types of looms and to any
set of yarns or warps running lengthwise of the
fabric, where it is desired to keep the yarns un-
der uniform tension. e N

According to the codstruction deépicted in the
drawings by way of illustration, | represents the

surface or pile yarns leading from a bheam or . .

creels at the rear end of the loom. When creels
are employed, as shown at:Z in Figure 4, they
may be either of the stationary type or prefer-
ably a portable type as more fully disclosed in a
separate application of Le;gli_@ ‘E. Bryant, Serial
No. 607,179, filed July 26, 1945, For the purposes
of the present invention, it is sufficient to say that
the pile yarns or strands { aréléd off from-indi~
vidual spools or yarn packages designated 3 in
Figure 4, the number of -which will vary accord-
ing to the number of pile'strands required for the
particular fabric being woven, .

“The stuffer warps are designated 4 and are led
forwardly through the Joom from 4 beam 5 rotat-
ably mounted at the rear erd of the loom frame
8, these stuffer warps prefeérably passing about
the lease rods-1-and over one or more guide roils
8 extending transversely 4cross the loom.

The -binder “warps ‘desighated ‘9 are similaily
supplied from a beam 19"also hounted near the
rear end of the-loom frime, these warps passing
over one -or more guide rolls 11 and about the
léase rods-12, as ¢learly shown in Figure 2.
_Thus the pile-yarns-i, the stuffer and binder
warps & and-9 extend longifudinally through the
loom and through- the ‘various heddles (not
shown) which are ini the normal dperation of the
loom almést constantly in motion in an upward
and downwaid diféction to form the successive
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lator and equalizer to the pile or surface yarns;
the yarns | are led over this roil 13, first prefer-
ably passing through an open-top comb or reed
|5 mounted transversely across the loom and pro-
vided with equally spaced splits or spaces through
which the individual yarns are respectively ex-
tended to spread and hold the yarns in trans-
versely spaced rélation to gach other ahd to pre-
vent the yarns from running off the ends of the
roll. Between the comb {5 and the roll i3, there
is preferably provided an idler roll 16 which is

mounited-transversely across the loom and is freely

rotatable on its own axis. This idler roll is dis-

“poséd somewhat bélow the roll 13 and more or

déflies the same in order to cause the yarns

1 to make substantial contact with the surface

¢ of the roll- 13,
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_ At the.opposite side of the roll 18 and suitably
spaced tlérefrom is a second idler roll 17T which
is free to turn about its own axis and normally
rests upon’the upper ‘sides of the yarns {. The
idier roll-{7'is'mounted in a frame |8 which in-
cludes ‘two -gims respectively designated 9 and
20 at-each-end of the frame. “The arms {9-and
20 are disposed: in’ intersecting rélation to each
pther -and-are rigidly connected at their inter-
secting ends; at which latter point the arms are
lcosely-journaled on'the staft ‘14 at the opposite
srids of the roll 13, so tHat the frame, together
with the idler roll 17-which may be termed a whip-
voll, is free to- gscillate about the axis of the roll
i3. ‘Each-of the ariis 20 at the opposite ends of
the frame 18 is preferably extended, as at 21, to

~ form handles by mesns of which the frame may

35

sheds in the successive stages of the weaving op-

eration, as will'be fully understood by those skilled
in the art. Owing to this Heddle action, the ten-
sion in' these yarns is ifitermittently reduced and
increased in more or less rapid succession, with
the restilf-that the let-off of the yarns is rather
jerky. In addition to the variation in tension
produced by the heddle action, there isa still fur-
ther-and common: variation of tension in the indi-

vidual yarns ‘or strands which is caused by the
initial windifg of the yarns upon a beam or onfo
greel spoolsor yarn packages. This initial wind-
ing of the yarns onto the beam or into the yarn
packages  inadvertently produces greater strain
on some yariis'than on others, so that when the

yarns are payed-off as the Wedving operation is ..

performed by the lToom, $here would normally be
an almost infinite variation of the tension in the
yarn strands from point to point across the loom.
This ' unequal - tension in " the individual yarn
Strands ‘is particiifarly diSadvantageous and ob-
jectionable in the case of pile or surface yarns,
because the Tesulting' fabric will be non-uniform
and will oftentimes show definite lines or streaks
lengthwiseon the stirface of the fabric. .

T have found that these difficulties and objec-

tions may be combpletely eliminated and the per-
formance and operation of the loom otherwise
materiglly improved by the employment of a ten-
sion regulator and equalizer which will now be
described. )

My new tension regulator ‘and equalizer in-

cludes a roll or  drum designated 13 which is
m.ounted on a shaft 14 suitably journaled in the
loom frame 6 near the rear end thereof, said shaft
and roll extend

from side t0 side, “In applying my tension regu-

g transversely across the loom .

40

be rocked to-ard from a position engaging or dis-
engaging the roll 17 with or from the yarns, -A
bar 22 extended transversely across the frame
i8 and ‘corinected ‘at its opposite ends to the re-
spective ‘arms 20, is provided to strengthen the
frame-and add weight thereto. This weight may
be varied in any suitable manner by increasing
the weight of tiie bar 22; or by suspending weights
therefrom, it beirg important to. maintain- suffi-

~ cient/presstre of the roll 17 against the yarns |

to- establish ‘and maintdin contact of the yarns
With the roll-13, as well as create sufficlent ten-
sion iti the yarns ¢ to produce a smooth and uni-
form loom 4nd-weaving gperation, with the cor-

_ rect amount ¢f tension imparted to the-pile lodps
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&5 they are formed on the pile wires (not shown)
during tHe weaving operation.

- :As will be‘$éen from reference to Figure 2 of the
drawings, tie location of the respective rolls I6
anid 17 is such as to cause the yarns 1 to confact
the surface of-the roll 13 over approximately one-
half of the periphery of the latter, and in order
to produce a firm or positive grip between the roll
{3 and the yarns f, the surface of the roll is
preferably covered with some anti-slipping - or
friction ‘material, such as_sandpaper or- emery
paper-23. Through the use of such friction ma-
terial and by ‘making the roll {3 of- adequate
‘diameter, there will be no_relative slippage-be-
tween the yarns 1-and the roll when the yarns-are
placed iunder tension ‘and the tension in the
individual yarns is' uniform. )

At ‘one or both ‘ends of the roll 13, which may
be termed ‘the friction roll, a suitable drag or
braking action-is preferably applied to the roll.
By way of example, the drag or brake may have
the form ‘of a drum 24 fixed to the end of the
shaft 18 to which the roll {3 is also fixed. A flex-
ible band, Strap, Tope, or the like, designated 25,
of stitable material is extended about the drum
94 ‘with ‘oné “of its ‘ends anchored to the loom
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frame, as at 26, and its other end supporting a
welght 21. By varying the number of turns of
the flexible member 25-about the drum 24, and/or
by varying the number or size of the weight 27,
the drag or braking action on the friction roll 13
may be adjusted to the desired amount, - :

In the operation of the loom, as the. weaving
action progresses, the pile or surface yarns | are
drawn from their source of supply through the
comb or spreader, from which they are:directed
beneath the idler roll (6, then over the friction
roll 13, and finally under the whip roll 11 before
passing to the heddles. Due to the braking action
or drag upon the friction roil 13, the yarns |

may be fed into the loom from simple creels and

with only a very little or plain type of tension on
the end of each yarn. Owing to the -gripping
action or frictional engagement of the friction
roll 13 with the yarns i, each creel spool or yarn
package is forced to give up an equal amount of
yarn in spite of possible irregular tensions in the

creel ends of each strand. - As it receives an

equal amount of each yain, the friction roll .13
delivers to the weaving side thereof at exactly
the same rate, and, therefore, the tension on each
pile loop as it forms over the pile wires in the
loom is unformly the same, resulting in an.even
surface on the fabric. For. this reason, the
tension regulator and equalizer which constitutes
my invention, causes the fabric to be .constructed
more evenly, and much less of the surface has
to be sheared off in order to acquire g smooth
finish, thereby reducing waste, increasing quality,
and lessening finishing cost, '

The friction roll I3 rotates about its own’ axis -

at infervals and in amounts regulated by ‘the
draw of yarn when the loom is in operation. ‘The
greater interval of rotation is produced by the
take-up of yarn as the fabric is woven, and there-~
fore in regular beats, and the lesser interval of
rotation occurs at g different time and is largely
produced by the heddle action and by the oscillat-
ing movement of and pressure produced on the
yarns by the whip roll I11. Through the weight
of this whip roll and its frame, a beating or pres-
sure action is produced on the yarns { and auto-
matically equalizes any unevenness in tension in
the individual yarns, yet the combination of .ten-
sion and weight are so adjusted as to result in
proper weaving operation without causing. exces=
sive tension or undue slack in the yarns. :
- While the friction roll {3 may have a continu-
ous length extending from side to side of the loom,
this roll may be divided into g plurality of sepa-
rate roll sections designated 13’, as illustrated in
Figure 4 of the drawings. The number and
length of each roll section may be varied accord-
ing to the width of the particular loom to:which
the same are applied, and also according to-the
number of yarns { which may be conveniently
provided from a single creel 2 or beam. Where
several creels are to be employed, they are. ar-
- ranged side by side, as shown in Figure 4,-and the
yarns | from each separate creel pass’ over a
separate friction roll section (3’. THe friction
roll sections are mounted upoh s common shaft
28, and at one or both ends of each. Toll section,
there is provided a toothed ratchet member- 289,
each ratchet member being suitably “secured. to

the shaft 28, as by a key 30.- Carried by each '

roll section 13’ and cooperating with the respec=
tive ratchet members 28 is a pawl or dog: 3t.which
“is normally engaged with one of the teeth-of ‘its

10
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each other puisiiant to rotation of ghy individual
roll section.. The dogs or pawls 31 are each piv-
otally attached to'their respective rolls by g bolt
32 and nut 33, or-an equivalent fastening means.
By means of a flat spring 33’ or an equivalent
device, the pawl is normally held in engagement
with the ratchet member 29, and the roll section
13” will remain secured to-the shaft 28, but by
releasing the spring and swinging the pawl out
of engagement with respect to the ratchet mem-~
ber; the roll section may be disconnected from
the shaft 28 so that it is free to rotate independ-
ently of any other roll section. When the pawl
is so disengaged, the yarns | passing over the roli
section may be pulled through the loom without
disturbing.any of the other roll sections and their
yarns, this being particularly advantageous. when
changing yarns: or replacing creels, or when Yip=~

. ping out the fabric as is sometimes necessary.

20

As best shown in Figures 5 and 6, it will be seen
that the ratchet members 29 and pawls 31 are
preferably recessed in the ends of the respective
roll sections, and it will be understood that any

. one or more of the roll sections may be disengaged
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corresponding ratchet member 29; so that all 'of .

the roll sections will rotate simultaneously with*

75

at will from the shaft 28 so that the yarns may be
freely pulled through the loom one section at:a
time, following which the disengaged roll section
or sections may be reengaged: with the shaft 28

. for simultaneous rotation as required during the

normal operation:of. the loom. s

The equalizing of - the yarn tension as . pres
viously described. is one feature of the invention
in the supplying of the yarns uniformly to the
loom, while the regulation of the. tension itself in
the respective yarns is a second feature per-
formed by the invention to prevent excessive ten-
sion and excessive pull on the pile wires. Thus
the invention in its tension regulating and ten-
sion equalizing functions eliminates an inherent

‘objection and defect which is prevalent in both

cross-wire looms and conventional stationary wire
looms and provides the ideal operation which re-
sults in uniform tension and uniformity of sur-
face of the fabric. . .

While the specific details have been herein
shown and described, the invention is not confined
thereto as changes and alterations may be made
without departing from the spirit thereof as des
fined by the appended claims. :

I claim: .

1. In a loom having provision' for receiving and
directing a plurality of yarns from g source of
yarn supply, longitudinally therethrough from
back to front of the loom, means for regulating
and equalizing the tension in the individual yarns,

‘said means including a roll disposed transversely

of the loom and having s friction surface over
which the yarns are passed in frictional contact

- therewith; and a second roll spaced from the first

roll in the direction of advancement of the yarns
and disposed in parallel relation thereto; said sec-
ond roll being bodily movable about the axis of
the first roll to produce. a beating action on.the
yarns responsive to operation of the loom and
normally bearing upon the upper side of the yarns

‘with a predetermined and unrestrained pressure.

2. In a'ldom through which yarns are adapted
to be longitudinally drawn from a source of yarn

“supply, an idler roll extending transversely across

the loom and rotatable about g stationary axis, &

-frietion roll arranged in spaced parallel relation
-to said-idler roll and also rotatable about a sta.

tionary axis; said friction roll being located at a

+higher elevation than the. idler roll, and a whip-

roll-arranged in: spaced parallel relation to- said
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jdiet and friction rolis-and having means for sup-
potting the same so that: the: ‘position :of its:axis
is “free ‘to -shift about the axissof the friction
roll; while permitting the whip:rol} to rotate ahout
its. own: axis, said rolls:defining & path:for:the
yarns extending beneath:the: idler.roll, then: over
the ‘friction roll, and finally benesgth-the whip-
roll,; so that the whip-rell. willproduce.a beating
action on theyarns responsive to:operation of the
loom. . : -

-3..In a loomthrough which:yarns:are adapted
to be longitudinally drawn from:a source: of yarn
supply; an.idler roll:extending transversely.across
the loom and rotatable ahout: a stationary: axis,
& friction roll arranged.in -spaced parallel.rela-
tion to. said idler roll .and also rotatable about
a stationary saxis, said: friction roll being located
at .a higher elevation than the:idler roll, .and:a
. whip-roll : arranged in spaced parallel . relation

to-said idler and: friction rolls and having means

for: supporting the-same so’that:the: position-of

its. axis is. free to shift: about the axis of the fric-
tion roll, while permitting the .whip-roll ta ro-
tate about its own axis, said rolls.defining s path
for :the yarns extending Heneath:the idler roll,
then over the friction roil, and finally beneath the
whip~roll, so. that the whip-roll' will. produce &
beating action on the yarns responsive to.opera-
tion 'of the loem,.in combination with 4 spreader
disposed at the rear -of -said rolls and through
which the yarns are adapted to be passed in uni-
form transversely spaced relation.

4. In g.lJoom through which yarns are adapted
to be longitudinally drawn. from a source of .yarn
stupply, an idler roll extending transversely across
the loom and rotatable about. a stationary axis, a
triction roll arranged in spaced parailel. relation
to said idler roll and also rotatable about. a sta-
tionary axis, said friction roll:being:located at.a
higher elevation than the idler roll, and:a whip-
roll arranged in-spaced parsllel relation to.said
idler and friction rolls and having means for:sup-
porting the same so that the position of its-axis
is free to shift about the axis of the friction roll,
while permitting the whip-roll-to rotate about-its
own . axis, said rolls defining a ‘path:for the:yarns
extending beneath :the -idler roll,.then over-the
friction roll, and finally :beneath the whip-roll,
so that the whip-roll will produce.a beating action

on the yarns responsive to operation of the loom, °

in. combination with a-spreader disposed:at the
rear of said rolls and through :which the: yarns
are adapted to be passed in:uniferm transversely
spaced relation, said spreader- having :the form
of ‘an open-top. comb. .

5. In a:loom through which yarns are adapted
to be Jongitudinally drawn: from:a source of ‘yarn
supply, an-idler roll extending transversely across
the 'loom: and rotatable about.a:stationary axis,
a friction roll arranged. in spaced-parailel rela-
tion to said idler roll and also retatable about
& stationary axis, said friction-roll being located
at o higher-elevation than the idler:roll, and a
whip-roll arranged in spaced parallel relation to
saididler and friction rolls:and having means for
supporting .the same so’ that the position of its
axis is free to shift about the axis of the friction
roll, while permitting the »whip-roll to rotate
about its own axis, said.rolls defining a path for
the yarns extending beneath the. idler roll,:then
over the friction roll, and: finally beneath the
whip-roll, so that the whip-roll will: produce - a
beating action on the yarns-responsive to:-oper-
ation of ‘the :loom,.in combination -with ‘brake
means for imparting a-drag to the friction roll.
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- 6. In:a-Joom: through-which yarns are adapted
to: be- longitudinally-drawn. from a source-of- ¥arn
supply; an:idler:roll extending transversely across
the loom .and - rotatable about a stationary axis,
a friction roll-arranged- in spaced parallel rela-
tion to said.idler roll and also rotatable about &
stationary.axis, said frietion roli being located at
g higher elevation than the idler roll, and a whip-
roll arranged in spaced-parallel relation to said
fdler -and -friction rolls. and having means for
supporting the.same so that the position of its

_axis is free-to:shift about the axis of the frie-

tion roll, ‘while permitting the whip-roll to ro-
tate-about. its own: axis, said rolls defining- a path
for -the yarns extending beneath the idler roll,
then over-the frietion roll, and finally beneath
the -whip-roll, so that the whip-roll will produce
a beating action:on the yarns responsive to op-
eration. of the loom, in- combination with brake
means:for. imparting a drag to the friction roll,

§8id brake means including a brake drum fixed

to the friction roll and having an external brak-
ing surface-on the periphery thereof, and a flex-
ihle: frietion member-extending about: the braking
surface-of said drum, with-one end of said flexible
friction member fixed to the loom at one side of
said-drum, and- the -opposite end of said flexible
member being ‘freely suspended at the opposite
side of said drum and supporting.a weight.

" 17.-A loom-as defined in claim 2, wherein the
whip=rell is carried by a frame of substantial
weight, with -the frame arranged for rocking
movement: about the: axis of the friction roll.

8. A loom as defined:in claim 2, wherein said
friction -roll is divided into a plurality of sep-
arate roll sections mounted on a common shaft,
with the -sections -arranged on said shaft in
spaced relation to each other end-to-end, and
including means for releasably securing each roll
section -to:the common shaft aforesaid so that
when so secured, the roll sections will rotate
simultaneously, and when released, each roll sec-
tion is free to rotate independently of the other
roll:sections, thereby permitting the yarns-to be
pulied-through-the loom section by section.

-9. A loom .as defined: in-claim 2, wherein said
friction roll is divided into a plurality of sep-
arate:roll sections mounted on a common shaft,
with the sections arranged on said shaft in spaced
relation -toeach other -end-to-end, and includ-
ing means. for releasably securing -each roll sec-
tion ‘to -the common :shaft aforesaid, said last-
named means comprising a pawl carried by each
roll section and.a ratchet member for each pawl
fixed to the shaff.

-10. -A-yarn tension-regulator and equalizer- as-
sembly-for looms, comprising an idler roll, a fric-
tion -roll, and a-whip-roll, said idler -and whip-
rolls:being disposed in parallel relation to each
other and:tothe friction roll and at-opposite sides
of -the axis of the friction roll, and the whip-roll
being-freely :shiftable-about -the-axis of-the- fric-
tion.roll and adapted to rest upon the yarns as
the yarns pass beneath the idler roll, then over
the-friction ‘roll, :and finally .beneath the whip-
yoll:so-that the whip-roll: will. produce a. beating
action onthe yarns responsive to operation of the
loom. . . .

*11. ‘A-yarn tension regulator and equalizer as-
sembly for ‘looms, comprising an idler roll, a
friction roll,-and a:whip-roll, said idler and whip-
rolls being disposed in parallel relation to each
other and to the friction roll -and at: opposite
sides-of-the axis of the friction roll, and the whip-
roll-being: freely shiftable about the axis of the
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frietion roll ang adapted to rest upon the yarns
as the yarns pass beneath the idler roll, then over
the friction roll, ang finally beneath the whip-
roll, so that the whip-roll will produce g beating

action on the yarns responsive to operation of the &

loom, with the yarns maintained in firm fric-
tional contact with the friction roll over substan-
tially one-half of the periphery of the latter.
12. Apparatus as defined in claim 10, wherein
the whip roll is rotatably mounted in a frame for
rotation about its own axis, with the frame sup-
ported on the axis of the friction roll and freely
shiftable about said latter axis. ;

13. Apparatus as defined in claim 10, in combi;':

nation with means for imparting g braking action,
to the friction roll. :

HAROLD H. FONDA.
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