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This invention relates to strand tension de-~
vices, more particularly tension devices useful in
textile apparatus, and has for its objects to pro-
vide for tensioning a strand, (for example of

5 yarn) more delicately than heretofore, to pro-
vide a device adapted satisfactorily  to tension
yarn -having numerous imperfections without
causing breakage of the yarn as these imperfec-
tions are encountered; to provide a tension device

10- having opposed tension elements so arranged as
to relieve tension upon the yarn by movement of
one of the tension elements in a path predomi-
nantly parallel to the path of yarn travel, and to
provide a device which is easy to rethread and

15 from which the strand of yarn may easily be re-
moved, for example, in connection with such
replenishment operations as tying in broken
strands.

Other objects of the invention, advantages and

20- structural improvements will be apparent from
the-explanation herein of typical species of my
invention, shown in the accompanying- drawings
by way of example only.

In the drawings:

Fig. 1 is an elevation of a tension device, ac-
cording to my invention, mounted on the cover
plate of a movable carrier of a winding machine
such as is described in my copending application,
Serial No. 476,776, filed August 21, 1930;

Fig. 12 is a fragmentary left side elevation of
the device of Fig. 1;

Fig. 2 is a section on the line 2—2 of Fig. 1;

Fig. 22 is a right side elevation of the swinging
disk of the tension device of Fig. 2;

Fig. 3 is a view similar to Fig. 1 showing a. mod-
ification of the tension device of that figure, cer-
tain parts of the device of Fig. 1 being omitted
for clarity of illustration;

Fig. 4 is a section on the line 4—4 of Fig..3:

Fig. 4°'is a diagrammatic view corresponding
to Fig. 4, and showing a yarn strand passing be-
tween the tension disks;

Fig. 40 is a fragmentary left side elevation of
the device of Fig. 3;

- Fig. 5 is a front elevation of another embodi-

ment of my invention;

Fig. 6 is a plan view of the device of Fig. 5; and

Fig. 7 is a right side elevation of the device of
Fig. 5.

The illustrated preferred embodiments of my
invention make use of the principle of applying a
compressive and retarding force to a moving
strand in a direction rearwardly inclined toward
the line of strand travel. Such application of
G5 the force is preferably attained by suitably
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mounting a tension element (through which the
braking action is applied), to move toward and
away from an opposed tension element along a line
having components of motion parallel to and
berpendicular to the opposed tension element and
the line of strand travel. By virtue of the di-
rection of application of the resultant compres-
sive and retarding force, frictional drag of the
moving strand on one of the tension elements is
enabled partially to offset the maximum com-
pressive force which the device is capable of ap-
plying to the strand. Thus as preferably con-
structed and arranged the tension devices of my
invention apply less compression to the moving
strand as the frictional drag of the yarn in-
creases. In this way an approximately uniform
tension may be obtained in spite of variations in
the frictional characteristics (such as rough-
ness) of the strand. '

Referring to Fig. 1, a strand of yarn ¥ is shown:
as passing in the direction of the arrow between
opposed tension elements in ‘the form of sheet:
metal disks 11 and 12 which apply the requisite-
friction thereto. As shown in Pig. 2, the disk 12
may conveniently be supported from the cover
plate 110 of a winding machine by means of an
outstanding block 16 affixed to the cover plate
and an adjusting bolt 17 threaded into block 16,
and having a recess 18 in its end adapted to re-
ceive a cylindrical central projecticn ‘19 on the
rear side of the tension disk 12,

Means is provided for forcing the opposed ten-
sion disk 11 toward the tension disk 12 and con-'
comitantly in a direction predominantly oppo-
site to the direction of movement of the yarn v.
In the form of the device shown in Figs. 1 to 4
this result is obtained by constraining tension
disk 11 to movement in an arcuate path such that
disk 11 has components of movement parallel to
and perpendicular to disk 12, the compohnent of
motion parallel to disk 12 and to the line of yarn
travel being the predominant component so that
the plane of the path of the movable disk makes
an acute dihedral angle with the plane of the
other tension member. For this burpose an arm
28 is pivotally mounted in a bushing 29 fast on
the cover plate, the free end of the arm 23 being
inserted in a recess at the central projection 19
of tension disk 11. 'The relation of this arm 28
and its pivotal bearing 29 to the movable tension
disk 11 is'preferably such that, as shown, the di-
rection of extent of the arm makes an acute angle
with the plane of the strand-engaging surface-
of the stationary disk 12. A suitable coil spring
31 is preferably provided for yieldingly forcing
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2
the arm 28 in a counterclockwise direction in Fig.
1, and this spring 31 may conveniently be coiled
about the bearing 29 with one of its free ends 312
hooked over the arm 28 and with its opposite free
end engaged in one of a plurality of openings 32
in the cover plate. The arrangement of the parts
just deseribed is such that a relatively small force,
tending to swing the disk 11, results in the ap-
plication of a larger compressing force to a yarn
strand extending between the opposed disks. The
tension of the spring 31 may be adjusted to suit
different yarns and yarn speeds by changing the
position of the end 31° of the spring with respect
to the series of holes 32.

As the yarn y passes between the opposed ten-
sion disks, the position of the movable disk 11 is
determined by the opposing acticns of the fric-
tional drag of the yarn upon the disk and the
tendency of the spring 31 to force the disks to-
gether. Thus the disk 11 is capable of moving
in a generally arcuate path against the action
of the spring when the frictional drag of the
strand on the disk increases. Viewed in a slight-
ly different aspect, frictional drag of the yaim
on disk 11 tends to neutralize the force exerted
by the arm 28 and spring 31 on disk 11 and hence
lessen the compressive force applied by the disk
to the moving yarn strand. Thus to a certain de-
gree the frictional characteristics of the yarn
(such as its roughness) regulate automatically the
amount of compressive force exerted thereon, in-
creases in roughness of a portion of the strand
causing the compressive action of the disk to di-
minish. With a spring 31 of suitable tension, an
approximately constant tension may be obtained
in the strand even though various portions of the
strand vary considerably in their frictional char-~
acteristics. Likewise the condition of the face of
disk 11 as regards coefficient of friction is auto-

 matically compensated for by the capability of

the device to increase transverse compressive force
on -the strand in accordance with diminution of
frictional drag on disk 11.

The direction of movement of the disk 11, name-

* 1y, predominantly .parallel to the line of yarn

travel, enables the tension disks to accommodate
permissible imperfections in the yarn without
breakage, a small imperfection in the yarn, upon
being frictionally engaged between the disks 11
and 12, drags disk 11 a sufficient distance slightly
to rotate arm 28 and thus to allow disk 11 to sep-
arate slightly from disk 12 and permit the imper-
fection to pass between the disks without such
excessive- friction as would break the yarn. Pref-
erably, as shown in Figs. 1 and 2 the disks 11 and
12 are provided with peripheral flanges which are
rounded into the friction surfaces of the disks to
provide a throat through which yarn imperfec-
tions are guided between the disks, thus avoiding

_the breakage of the strand by short hard imper-

fections therein striking sharply against edge sur-
faces of the disks. The moving parts of the de-
vice are preferably of light weight, so as to have
but little inertia. The bolt 17 may conveniently

* serve to adjust the disk 12 with respect to the path

of disk 11, to accommodate various yarns or yarn
speeds.

In the modified form of device of Figs. 3 and 4,
the opposed tension disks 112 and 122 are prefer-
ably substantially identical, each being provided
near its center with an annular flange 192, The
annular flange 192 of the stationary disk 12 is
preferably engaged by a supporting wire 16 of
which one end is looped around this annular

;' flange and of which the other end is adjustably
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engaged by a clamping serew 20 on the cover plate
110.

The annular flange 192 of the swinging disk 112
is suitable to be engaged by a ball 28 which is
preferably provided on the free end of the pivot-
ally mounted arm 28. This arrangement permits
disk 112 universally to tilt with respect to disk 122,
Fig. 42 illustrates the manner in which the
swinging disk 11* may tilt to accommodate a
strand of yarn y passing between the disks at one
side of their centers. The swinging disk 112 isin
addition capable of tilting with respect to the
arm 28 to maintain approximate parallelism with
the disk 122 for various sizes of yarn, or during
the passage of yarn imperfections.

Tension devices such as described are intended
to be capable of use on machines which are sub-
ject to considerable vibration set up by the ro-
tating parts which serve fo drive the yarn. In
order to prevent this vibration from interfering
with the evenness of tension applied to the yarn,
(for instance by setting up. vibration of the arm
98 and disk 112 about the pivot point of the arm);
this arm 28 is preferably extended to the opposite
side of its pivet point, as indicated at 28 and
either alone, or with the addition of a suitable
adjustable weight 28¢, constitutes a mass which
balances the tension disk 112 and the arm 28 about
the pivot point of this arm. This has the effect
of suppressing vibrations which would ordinarily
be imparted to the arm and disk by winding ma-
chinery in which the tension device is used.

Preferably one of the tension disks of each of
the above described devices is provided with an
opening to permit the exit of lint, fly or the like,
from between the disks. In the device of Figs. 1,
2 and 92¢, three such openings 35 (¥Fig. 22) are
shown as provided in the swinging disk 11, while
in the device of Figs. 3, 4, 48, and 4, the.relatively

stationary disk 122 is shown as provided with a j

single opening 35 included within the annular
flange 198, It will be understood that the above-
described swinging disks 11 and . 112 are adapted
to be rotated by passage of the yarn y and are
preferably caused thus to rotate by passing the
yarn between the disks at a distance from the
centers of the disks. This rotation of the disks
has the effect of causing lint, fiy and the like, to
leave the device by passing through one of the
openings 35 or 352, or by working radially out-
ward to the periphery of the disks.

For guiding the yarn strand y with respect to
the tension disks, the devices are shown (Figs.
1, 1= and 4b) as provided with a pair of oppositely
disposed wires 96 and 97 having their ends set
into blocks 93 and 99 affixed toc the cover plate
110 by nuts 982 and 892 and defining projecting
angles in the line of yarn travel. In Fig. 3, these
wires are omitted for clarity of illustration. The

intermediate portions of the wires are shown as ;

bent outwardly in the form of wings, each com-
prising a double width of wire and collectively
defining a V-shaped guide or troughlike channel
for centering yarn engaged thereby. The lower
ends of the two guide wires 96 and 97 lie close
together (Fig. 1) and parallel at a point directly
in front.of the opposed tension disks, and from
this point extend to the block 99 and together
define a generally vertical entrance for properly
centered yarn passing between the tension disks.
The upper end portions of the two wires 96 and
97 likewise converge somewhat above the tension
device and extend horizontally to the block 98,
thus defining between them a passage for the
yarn leaving the tension device at block 98.
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~ The above described arrangement of the guide
wires is such that yarn laid indiscriminately
across either of the wing portions of the wires
will be caused by the pull of a yarn-using device
(for example a rotating yarn package onto which
the yarn is winding) to be diverted to the central
channel defined by the end portions of the wires,
and then between the opposed vertical tension
disks. My copending application, Serial No.
476,776 entitled Machine and method for prepar-
ing yarn packages, filed August 21, 1930, discloses
the above described tension device and strand
guides associated with a rapidly traversing eye
positioned for laying the yarn on a rotating pack-
age in quick-pitch spirals, in which use the
traverse eye may contribute to or may furnish
the pull exerted on the yarn while the laiter is
being guided into the central channel of the
guide wires.

The guide wires 96 and 97 just described are

advantageously used to convey the yarn strand
v between opposed slub-catching, detecting or
breaking elements. The device of Fig. 1 is shown
as provided with a slub catcher constructed, for
example, according to the invention of my co-
pending application, Serial No. 484,993, filed Sep-
tember 29, 1930, entitled Slub detector, catcher
or breaker now Patent No. 1,905,259, dated April
25, 1933 (and disclosed alsc in my copending ap-
plication Serial No. 476,776, filed August 21, 1930,
for Machine and method for preparing yarn
packages). Referring to Figs. 1 and 12, the slub
catcher preferably comprises front and rear
blades 130 and 131 respectively having transverse-

-1y bent portions 1302 and 1312, which define be-

tween them a yarn-receiving throat which is long
in the direction of travel of the yarn and through
which the yarn is shown as passing in Fig. 1. To
facilitate insertion of the yarn strand v in the
throat of the slub catcher after the guide wires
96 and 97 have brought the yarn strand approxi-
mately to the central plane, the end portions of
the cpposed blades are preferably flared outward-
ly, as indicated at 130 and 131k,

The relation of the two blocks 98 and 99 to
the centers of the tension disks is preferably,
as shown, such that yarn y passing over these
blocks, as shown in Figs. 12 and 4P, is guided be-
tween the disks along a line to one side of the
centers of the disks so that the yarn strand has
less than the maximum length of contact with
the disks. Obviously, yarn passing between the
disks along such path encounters somewhat less
resistance than in passing - diametrically across

: -each disk. The rotatable mounting of one or

both of the tension disks, as in preferred forin
of my invention, also contributes to this result.
In traversing a path removed from the center
of rotation of the rotatable disk (for instance

. disk 112), the yarn strand is able to rotate the

disk thus to reduce the friction encountered by
the strand. On the other hand, a strand of yarn
passing diametrically across the center of the ro-
tatable disk is ineffective to rotate the disk and
is subjected to greater friction. Accordingly the
tension disks by applying greater friction to the
strand in the event that the strand approaches
the center of the disks resist any tendency of
the yarn to pass the center of the disks and whip
However, the yarn strand
may when desired be inserted between or re-
moved from the disks from the opposite side of
the disks. The feature of the tension elements
securely holding the yarn strand in place is of

‘particular utility in enabling the device effec-

3

tively to tension yarn being rapidly unwound
over the end of a bobbin, in which case a large
and rapidly moving balloon is formed tending
to whip the yarn strand out of the device.

The path of the swinging disk 11& with re-
spect to the relatively stationary disk 122 is pref-
erably rendered adjustable by forming the lower
end 29* (Fig, 4) of bushing 29 eccentric with
relation to the hole in the bushing in which arm
28 is pivotally mounted. Thus by loosening nut
29* which secures bushing 29 to the cover plate
110, and turning the bushing, the path of disk
ila may be caused to approach or recede from
disk 122,

The modified form of tension device of Figs.
5, 6 and 7, employs a swinging arm 128, and a
movable disk 111 corresponding in general func-
tion to the arm 28 and disk 11 of the device of
Figs. 1 and 2. In this modified form of device,
gravity is utilized (in place of the spring previ-
ously described) to provide a restoring force ef-
fective to swing the movable disk into frictional
engagement with the moving yarn y. Refer-
ring to Fig. 5, the bearing 1292 within which
the arm 128 is pivotally mounted is affixed to
a plate 1122 comprising one of the tension ele-
ments, at a point somewhat above the line of
yarn travel and at an inclination to the plate
1122 such that downward swinging of the arm
128 and disk 111 causes the disk 111 to approach
the plate 1122, As in the above-described em-
bodiments of the invention the movement of the
tension disk 111 is in a path having components
parallel to and also perpendicular to the line
of yarn travel, the component of movement par-
allel to the line of yarn travel being predominant.

Referring to Fig. 5. the yarn vy is shown as
passing through a guide eye 99 and  thence
across the tension plate 1122 in the direction
of the arrow. While the full line positions of the
arm 128 and the disk 111 show these parts in
their normal relation to the yarn, frictional drag
of the yarn y upon the disk 111 caused by move-
ment of the yarn, and to a greater extent by
the occurrence of enlargements in the .yarn,
tends to swing the disk 111 from its full line po-
sition in Fig. 5 toward the dotted line position in
Fig. 5 against the action of gravity. The extent
to which disk 111 and arm 128 move depends
upon the speed of the yarn, the yarn diameter
and the size of enlargements in the yarn. As
the disk 111 is thus raised, the path of move-
ment of the ball 1282 on the end of the arm
128 is such as to permit the disk 111 to be moved
away from the tension plate 1122 as shown in
Figs. 6 and 7. Where the tension plate 1122 is
mounted in a vertical position as shown, the
disk 111, upon being raised by the arm, will rest
against the plate 1122 at the upper part of the
disk as shown in Fig. 7, thus permitting yarn
imperfections to pass. through the tension de-
vice. However, the force of gravity constantly
tends to swing the arm 128 and disk 111 in a
clockwise direction as viewed in Fig. 5, so .that
tension is continuously applied to the moving
yarn. Preferably, as shown in Fig. 5, the arm
128 and disk 111 are so arranged with respect
to the tension plate 112# that in the normal run-
ning position, the yarn ¥ passes between the disk
111 and the plate 1122 at a point somewhat re-
moved from the center of the tension disk. With
this arrangement the disk may rotate about the
ball 1282 under the influence of the moving arm,
this movement constantly-presenting fresh por-
tions of the tension disk to the yarn.:
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All of the tension devices disclosed hetrein pre-
sent the advantdage of offering much more resist-
ance to movement of the yarn in & reverse direc-
tion than to such movement in the forward
intended direction. 'Thus the movable tension
element of the present device tends to approach
the opposed tension eléement and clamp  the
yarn strand positively against backward move-
ment tipon stoppage of winding, thus to prevent
sagging of the strand in rear of the device. On
the other hand the ease with which the movable
tension element is caused to diverge from the
opposéd element upon forward motion of the
strand, permits a light and delicate tension to be
applied to the forwardly moving yarn strand.

While I have hereinabove made reference to a
“ygyn” 4s the strand which is tensioned by en-
gagenent with the devices herein disclosed, I wish
it to be understood that this term has been used
merely for convenience ahd without any inten-
tion of restricting the use of the improved tension
devices to spun yarns, or in fact to any specific
strand or material.

It should be understood that the present dis-
closure is for the purpose of illustration only and
that this invention includes all modifications and
equivalerits which fall within the s¢ope of the
appended ¢laims.

I claim: _

1..Strand tension device adapted to  tension
nioving yarn comprising a pair of tension ele-
rients affording opposed friction surfaces, one
4t least of said tension elements being bodily

miovable with refererice to the other, and means,
- including an arm operatively connected with said

movable tersion element and pivotally mounted
above said latter tension element about an axis
iriclined with respect to the friction surface of
the other tension element, for yieldingly urging

. g4id movable tension element toward the other

tension element against the frictional drag of the
strand. :

2. A tension disk having an annular flange on
ity rear gide near its middle located about a hole

" through the disk, in combination with means

erigaging the exterior of said annular flange for
mourting said disk.

3. Tension device comprising & member de-
fining  a strand-engaging friction surface, a

- rhovable tension disk cooperating therewith to

tension & strand, and a movably mounted arm for
preventing said disk from moving directly away
from the said member in a direction perpendicu-
1ar thereto, while permitting separation of the

. disk from said member by movement in an arcu-

ate path having its major component of motion

parallel to the path of the strand over the other

mermber, under frictional drag of the strand.
4, Strand tension means having a normally

.fixed tension element, a relatively movable ten-

sion element, and. means for supporting the
niovable tension element comprising an arm piv-
oted to swing about a fixed axis, the arm normally
extending from its axis in a direction making an
acute angle with the strand-engaging surface of

the fixed tension element, and means providing

g universal joint connection between said mova-
ble tension element and the end of its support-
ifg arm.

5, Tension device comprising g member afford-

ing an approximately plane surface for engaging
a strand, g tension disk adapted to cooperate with
said strand-engaging surface, a meinber for sup-

_porting the disk, a pivotal mounting means for
-pivotally mounting said supporfing member

1,965,363

about an axis located to permit said disk to swing
through a path convergent with said surface, and
means for adjusting said axis to alter the path
of said disk.

6. Tension device comprising opposed rela-
tivély movable tension elements, means for yield-
ingly forcing said -elements together to engage
strand moving therebetween, one of said elements
being mounted for rotation under the influence of
the moving strand, and strand guiding means for
defining a path of strand travel at one side of
the center of rotation of the rotatable tension
elemeént, and for preventing the strand from mov-=
ing out from between the tension elements at
said side of the center of rotation, the device
being arranged to permit the lateral insertion of
a strand between said tension elements from the
opposite side of said center of rotation.

7. Tension device comprising opposed relative-
1y movable tension elements, means for yieldingly
foreing said elements together to engage a strand
moving therebetween, means for mounting one of
Said tension elements for universal tilting with
respect to the other element, and strand guiding
means for defining a path of strand travel at one
side of the center of tilting of said tilting member
and for preventing the strand from meoving out
from between the tension elements at said side
of the centéer of tilting, the parts of the device
being arranged to permit the lateral insertion of
a strand between said tension elements from the
opposite side of said center of tilting.

8. Strand tension device comprising a pair of
relatively movable elements affording opposed
friction surfaces across which the strand is adapt-
ed to travel, one of said elements having an open~
ing for the exit from between the friction surface
of lint, fly ahd the like, and means for constrain-
ing one of the élements to move in a path con-
verging with the friction surface of the other
element and for yieldingly urging it along said
path-in a direction generally opposite to the di-
rection of movement of the strand over the other
element.

9. Strand tension device comprising a pair of
reldtively movable elements affording opposed
friction surfaces across which the strand is adapt-
ed to travel, one of said elements having an
opening for the exit from between the friction
surfaces of lint, fly and the like, means for mount-
ing one of the said elémerits for rotary movement
under the influence of the moving strand, and
means for constrainirig one of the elemients to
move in a path converging with the friction sur-
face of the other element, and for yieldihgly urg-
ing it along sdid path in a direction generally
opposite to the direction of movement of the
strand.

10. Strand tension device comprising 4 pair of
relatively movable elements affording opposed
friction surfaces across which the strand is adapt-
ed to travel, means for mounting one of the said
elements for rotary movement under the inflifence
of the moving strand, said rotatably mounted
member having a plurality of openiings for the
exit from between the friction surfaces of linit,
fly and the like, and means for constraining said
rotatably mounted miémber fo move in a path
convergirig with the friction surface of the other
element and for yiéldingly urging it along said
path in a direéction generally opposite to the direc-
tion of movemenit of the strand.

11. Tension device comprising tension elements
affording opposed strand-engaging surfaces be-
tween which: a strand is adapted to move in con-
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tact therewith, a rotatable connection for at least
one of said elements permitting rotation of its
strand-engaging surface in the plane of the strand
travel, and means for causing one of said elements
to approach the others on a line which makes an
acute angle with the plane of travel of the strand
over said other surface.

12, Strand tension device comprising a pair of
tension elements affording opposed friction sur-
faces between which the strand travels, and means
for yieldingly causing one of said elements to
swing in a path having a major component paral-
lel to and in the opposite direction from the move-
ment of the strand over the other element and
having a smaller component approaching the
strand at right angles thereto.

13. Strand tension device comprising a pair of
tension elements affording opposed friction sur-
faces between which the strand travels, a sta-
tionary mounting for one of the elements, means
including a rotatable arm connected to the sec-

5

ond element for causing said second element to
swing toward the first element, the arm being
mounted to provide an arc of fravel having a
major component parallel to and in the opposite
direction from the movement of the strand over
the first element and a smaller component ap-
proaching the strand at right angles thereto.

14. Strand tension device comprising a pair of
tension elements affording opposed friction sur-
faces between which the strand is adapted to
travel and means for yieldingly causing one of
said elements to swing in a path having a major
component parallel to and in the opposite direc-
tion from the movement of the strand over the
other element and having a smaller component
approaching the strand at right angles thereto,
said means inciuding a rotatable arm carrying
said swinging element, the rotatable arm being
pivoted above said other element.

EDWARD J. ABBOTT.
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