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1

This invention relates to certain new and use~
ful improvements in the apparatus for treatment
and tensioning of textile yarns for the purpose of
increasing their tensile strength, lowering their
stretch and decreasing their gauge,

Production of high strength, low stretch, high

example, the Jennings Patent,. 2,220,958, issued
November 12, 1940, wherein the inventor shows
treating the yarn first with g bonding agent in
solution, emulsion, or dispersion, tensioning the
yarn to a point approaching the breaking point
anhd simulta'neously drying and setting the bond-
ing agent around the fibers of the yarn,

Practical application of the Jennings Process
and similar processes has presented many com-
plex mechanical problems because precision ap-
paratus is necessary to get thorough treatment
of the yarn with the treating solution, minute
adjustment is necessary to maintain tension ap-
proaching the breaking point of the yarn with-
out having excessive end breakage, means must
be provided for adjusting residual stretch varia-
tions in individual yarns and parts of each in-
dividual yarn, ang means must be provideq for
maintaining smooth round dense yarns,

Prior art has shown various tensioning devices,
but as far as is knewn there is ng apparatus ca-
pable of compensating for the variationg in the
i tension as g thread leaves g
The pulling tension necessary for un-
winding yarn is comparatively slicht when the
spool is full of yarn due to the fact that the
yarn exerts considerable leverage ag it is pulled
from the spool tangent to the axis on which the
5pool turns, however, as the diameter of the yarn

yarn has increased 100
per cent or more, depending, of course, on the
diameter of the full spool. With such a variant
existing in order to remove the yarn from the
Spool without rupture,

delivery will not cause rupture.

It is an object of this invention to describe g
device which will permit delivery of the yarn
from the spool or hobhin under g uniform ten-
sion. It is g further purpose of this invention

it is hecessary to have the -

10

20

30

40

50

ta provide a device which wil] so tension the yarn

as delivered from the spool,

that this device may

(CL. 28—59.5)

2

be all that ig needed to tension the yarn, and
especially if it is g yarn of relatively fine size
and low tensile strength,

To apply tension Just short of the breaking
point of a yarn it ig necessary to have a device
that can be adjusted to gi
drying ap-
baratus it is Decessary that it be given a maxi-
mum tension short of the breaking point and at
that slight

the predetermined tension.

It is an object of this invention to provide
a tensioning device that will snup a traveling
give any bredetermined ten-
It is
invention to provide
the primary or main
Including two zoneg of
in which the initial zone of tension has

Thoroughly treating threagd with moistening
solution as in the Jennings patent has been dif-
fieult to accomplish, especially with heavier
threads, due to the failure of the moistening
solution to penetrate to the center of the thread.

is more detrimental than beneficia to those par-
ticular fibers, It is well known that by squeez-
ing a once wet yarn and rewetting the same
yarn will produce g greater absorption of any
given moistening solution. It is also known that
a slack varn wil absorb g wetting solution or the
like better than g taut yarn.

With this invention it is important tg apply
thoroughly g controlled
treating solution to 8 thread, yarn oy the like,
in a continuous Drocess characterizeq by a plu-
rality of successive untensioned wettings and
squeezings of each individual end, and to pro-
vide means for Successive slack treatments of a
yarn. o o .
It is necessary to have. - thorough drying in
order to set the bonding agents so that the once
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treated yarn will not relax and lose the benefits
gained by the process. 1t is also desirable to
have some means of “laying the fuzz” or smooth-
ing down the ends of loose fibers in order to form
a compact, smooth, round yarn that is suitable
for weaving, braiding or any form of processing
to which it may be subjected. Requirements of
a suitable drying apparatus are: (1) it must dry
in a continuous operation, (2) it must dry the
yarns sufficiently to prevent mildewing which
causes heavy losses in damaged or destroyed
yarns, (3) it must set the bonding agent so that
there is no chance of a loss in the increased
tensile strength or gain in streteh, (4) it must
compact and round the yarns while laying the
loose fiber ends along the sides of the yarn.

it is an object of this invention to provide
means for heating and drying yarns in accord-
ance with the principles stated above. It is &
further object of this invention to dry yarns
under maximum tension shord of wreaking point
without increasing the hazard of end breakage.

Tt is another object of this invention to pro-
vide a combination of the above devices in an
apparatus for the purpose of treating yarns,
threads, cords, and the like for the purpose of
increasing their tensile strength, lowering i
streteh and increasing their density.

Other objects and features of the invention
will be apparent in the following description and
claims.

Drawings accompany the following descrip-
tion and the various views may be briefly de-
seribed as:

Figure 1, a perspective view of a machine as-
serably embodying the various features of the
present invention.

Figure 2, a flow diagram showing the course
of a yarn being treated with a solution.

Figure 3, an enlarged elevation of treating
rolls.

Figure 4, a flow diagram of the tensioning and
drying steps.

Figure 5, a view on line 5—5 of Figure 4.

Figure 6, an elevation of the primary tension-
ing device of Figure 4.

Tigure 7, an elevation of a drying grid.

Figures 8 and 9, sectional views on lines 8—8
and 8—9, respectively, of Figure 7. ]

Referring to Figure 1 the various features of
the inventicn are embodied in a working ma-
chine which has a base B provided with a belt
high top surface T. A supply spool S is mounted
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on & spindlz 20 in a suitaple mount on base B.

Directly above the supply spool S on & depressad
surface 22 is a vertical mount stand 24 which
serves to support an immersion or dip roll 2§,
a squeeze roll 28 and a grooved roll 33. The
squeeze roll 28 and the grooved roll 38 are mount-
ed in spaced relation for free rotation on a bell
crank 32 which in turn is pivoted at 34 to the
upright 24. This mounting is best shown in Fig-
ure 2 and an adjustment is provided for the bell
crank 32 which will be deseribed in detail later.
The immersion roll 28 is driven by a suitable
mechanism not shown.

Below immersion roll 25 is a reservoir 408 posi-
tioned to maintain liquid which may have g level
substantially above the lower periphery of roll 26.

On top T are two upright journals 4§ and &7
which support a take-up spool 48. A traversing
arm 50 leads thread to spool 48 over roll 52 to
effect even winding on the spool by reason of
motion imparted to the arm 58 by @ suitable
mechanism mounted in base

B and not shown.

GO
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Spool 48 is driven in a winding motion by an
adjustable siip clutch, not shown, which drives
the roll with a very light force to prevent cub-
{ing in and squeezing force on the thread or yarn
peing wound. Spool 48 is removably mounted on
journals 46 and 8T so that when full it may be
placed on & spindle 80 mounted. in spaced rela-
tion to spindle 26 in & journal bearing g2. A ten-
sion egualizer is provided on the spindle €@ in the
form of a follower arim 64 and a brake arm 88,
which are mounted for simuitaneous movement
on a shaft 6. Details of this tension equalizer
are to be found in co-pending application Serial
No. 16,168, filed March 22, 1948, now Patent
2,592,595, Briefly, it consists of a braking pad
87 on arm §5, which braking pad is urged against
the surface of a disc 88 on spindle 58 by the action
of a spring 6%. The pbraking pad 87 will exert
its greatest braking force when it is near the
periphery of disc 68 and at the time that the
roli 48—4a is full of treated yarn. As follow axin
64 moves inward with the decrease in residual
yarn, braking pad 87 will also move toward the
center of disc 68, therehy decreasing the friction
in proportion to the decrease in radial distance
in center of disc 68.

varn from spool 48-A is carried over roll 72 and
under roll 78 to a primary tensioning device or
snubber 15 which is mounted on an angled arm
75 rising vertically from the base B. The main
slemen$ of the primary tensioning device is a
grooved roll 718 (Fig. 8). This grooved roll is pref-
erably formed of a metal such as Oilite or some
similar metal which has 2 low coefficient of fric-
tion, preferably metal of the porous type impreg-
nated with a lubricating compound. On each
side of the roil 18 are circular felt discs 83 sup-
ported by a pressure plate 81 at one side and a
pressure plate 82 at the other side. Al of these
parts are mounted on a stud 83 which is mounted
on arm 16. A spring 84 adjustable on stud 83 oy
a thumb screw 85 bears against pressure plate &2
to urge the parts together in frictional contact.
Flates 84 and 82 are keyed on stud 83 to prevent
rotation while permitting axial movement.

From the primary tensioning device 15 yarn
passes Over & roller 88 and under 2 roller 8%
mounted on a bracket 160 to & driven roll 182
provided with a plurality of grooves shown best
in Figure 9. Driven roll 182 is mounted on &
support arm £03 which in turn is mounted on an
upright 164 extending from the base B. Suit-
able means are provided in the upright 185 for
driving the roll 102 from a power source in base
B, not shown. At the top of arm {03 is a free
running grooved roll 166 and between the rollers
is a drying grid 108 which has a plurality of
spaced parallel V-grooves {16.  The inside of the
grid 08 is heated by the passage of steam there-
through or by & suitable thermostatically con-
trolled electrical resistance unit. The particular
construction shown in Figure 8 shows steam feed
iine |12 and an exhaust line 1i3.

The sectional dimension between the working
sides of grid 108 is preferably greater than the
diameter of the grooves in rolls 162 and (88
The ends of the grooves adjacent the rolls are
tapered slightly to prevent scraping. The thread
or yarn leaves roll 165 angd is led to a position-~
ing roll {15 and then to a traversing roll {18
mounted on a reciprocating shaft {18 to which
suitable traversing movement is imparted by &
mechanism, not shown, in base B. The fully
treated thread or yarn js then taken up on &
roll R which is driven by & slip clutch not shown
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from. base B. A secondary treating hath com-
tainer 126 is. brovided between rolls 12 and 73
for use when an optional secondary dip is desired
or when continuous treatment is provideg from
spool 48-A in certain limited cases.

As previously stated, it is an object of the pres-
ent invention to provide an apparatus which will
pverform a combined treating and tensioning
brocess- such as desecribed for example, in the
Jennings Patent No. 2,220,958,

The first item in this operation ig subjecting
the thread or yarn to a treating solution which
will thoroughly moisten all the fibers. Yarn is
led from the supply spool S to the roller 38 which
is provided with g plurality of spaced annular
grooves which decrease in diameter from left to
right as viewed in Figure 3. The yarn is wound
brogressively around roll 38 and roll 22 until all
the grooves are filled after which the yarn is led
to guide roll 52 and take-up spool 48. The driven
immersion roll 26 is preferably formed of stain-
less steel or some other non-corrosive material
and this roll earries treating solution from bath
48 to the bottom of the squeeze roll 28 where it
is applied to the thread as it passes around the
roll. The squeeze roll 28 is driven by frictional
contact with the dip roll 28.

To obtain a thorough moistening it is prefer-
able that the yarn being treated be repeatedly
moistened and squeezed and that such yarn be in
a relatively slack condition at this time. Carry-
ing the yarn around the grooved roll 3% and the
squeeze roll 28 in g plurality of successive loops
causes multiple contact of the thread at a plur-
ality of points as it basses the dip roll 26. The
progressively deeper grooves in roll 38 serve to
create & slack condition as the thread progresses
from left to right as viewed in Figure 3. As pre-
viously described rolls 28 and 38 are mounted on
a bell crank 32. This bell crank is so pivoted
that pressure on arm 32-A (Fig. 2) moves
squeeze roll 28 foward the dip roll 25. This pres-
sure can be adjusted by a thumb screw 35
mounted on a swinging bivot 38. Pivot hook 38
can be released from arm 32-A to permit the arm
and rolls 28 and 38 thereon to be moved clear of
dip roll 26 for cleaning and threading.

The squeeze roll 28 is preferably formed of a
material such as rubber, plastic, leather or the
like, which is hard enough to prevent cutting or

wearing where the threads contact the roll but :

soft and pliable enough to give a thorough squeez-
ing without allowing the treating solution to flow
hetween the rolls. The amount of pressure be-
tween rolls 2% and 28 determines the pick-up of
the freating solution and thereby determines the
quality of the end product.

The wet yarn is wound from the applicator
rolls to the take-up roll 48. In some cases it
may be desirable to permit this wet yarn to
age for a specified period before continuing with
the tensioning treatment which is to be de-
scribed. When the tensioning process is to be
applied to the yarn the spool 48 is applied to
spindle 68 and the yarn is snubbed around the
tensioning roll 75. The grooves in the metal
roll 78 are preferably formed with sides which
meet at a relatively sharp angle at the bottom
so that the yarn or thread is gripped on the sides
of the grooves. The yarn is wrapped around
the roll 18 for almost 360° contact and comes to
the roll at approximately the same point that it
leaves it. It is important that there be no over-
lapping of the yarn in the groove. This is best
shown in Figure 4. Yarn is then wound around
rolls 102 and 106 in progressive loops, the long
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6
sides; of which: are based. in: the: grooves: of grid
108; the end is led to the take-up: roll R,

The entire driving force for-the.tensioning steps
between the rol 48-A and. the take-up roll R is
Provided by roll Fo2 which is positively driven.
There are two zones of tension in this particular
step in the operation, One occurs between the
braked roll 48-A and the snub roll or primary
tensioning device 15. The tension between these
rolls should be sufficient to remove residual
stretch from the yarn and. sufficient to exert g
snubbing force around the roll 18 in the V-groove
to- the extent that a, maximum tension can be
cxerted between the primary tensioning device
1% and the driven roll | 02. The tension to be
applied to the treateg yarn between the device
18 and the roll {02 is breferably just short of the
breaking point, in which condition the yarn is
dried and set. By having the driving force ap-~
plied with the lower rolt 102 each loop of the yarn
is gripped and bulled as it travsls over the grid,
and there is thus eliminated the effect of a drag
or high tension at the end of the drying opera-
tion and a relatively low tension at the beginning
of this high friction area such as would be pres-
ent if the entire drive were exerted on the last
loop of the series. The variation in the effective
width of the grid f0g and the effective diameter
of the grooves and the rolls 102 and (06 insures
that the yarns are constantly in contact with the
grid for a more perfect drying. The V-grooves
in the grid serve several functions. First, they
hold the yarn in g definite position and avoid any
mutual rubbing or entangling, Secondly, they
exert on the yarn a compression action in which
the yarns are drawn down into the bottom of the
V-groove and thereby compressed to a high den-
sity and low gauge. At the same time the loose
fiber ends or fuzz are laid of desirable hand. An-

 other important function of the grooves in the

grid is to afford a thorough drying by having the
heated metal contact 5 maximum periphery of the
moving yarn, thereby giving it a maximum heat
exchange, ‘

The heat within the grid {08 may be varied
to give any desired amount of drying to the yarn.
Temperatures from 300° F. to 500° P. have been
used, depending on the particular resin to he
cured and the amount of drying necessary. The
size of the yarn will, of course, be g factor in de-
termining the drying time. The brief time that
the yarns leave the grid and travel over the end
rolls of each end of the grid assembly will fur-
nish sufficient cooling to prevent any damsaged
yarn from excessive heat,

From the heating grid the yarn can be wound
onto the take-up Spool R without any eriti-
cal tension since the resin is set and there is
ho danger of its relaxing at this point in the op-
eration. A brush {20 is mounted adjacent grid
{83 for movement toward and away from the
grid. When moved io contact the grid it serves
to contact the threads bassing the grid and is ro-
tated to brush the threads in a dirvection opposite
to the movement of the thread. This supplements
the smoothing and condensing action of ths grid
itself.

It would not be expected that this application
should be limited to treatment of yarn when it is
equally adaptable to thread, roving, spun threads,
plied yarns and any natural or synthetic linear
fibrous elements. The words yarn, cord, and
thread are used interchangeably in this specifica-
tion to refer broadly to single fllaments, twisteq
filaments, braided strands and any continuous
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linear element which is to be treated with a lig-
uid, tensioned and dried.

What we claim is:

1. Apparatus for tensioning and drying a
thread wet with a treating compound which com-
prises a mounting for a winding of such thread,
means to egualize tension on thread being un-
wound from said mounting by the pull of the
thread itself in a primary tension stage, a snub
roll to receive thread from said winding having
means to apply retarding friction thereto, a
driven roll to pull thread from said winding over
said snub roll in a secondary tension stage, and
drying means interposed between said driven roll
and said snub roll to effect complete drying in
the secondary tension stage.

2. Apparatus for tensioning and drying a
thread wet with a treating compound which com-
prises a rotatable mounting for a winding of
such thread, means at said rotatable mounting to
equalize tension on thread being unwound from
said mounting by the pull of the thread itself
which comprises a follower for the unwound yarn,
a braking surface in the plane transverse to the
mounting axis to rotate with the winding, a brak-
ing pressure pad in- contact with the braking
surface to move with the follower toward the aXxis
of the mounting as the thread unwinds, a snub
roll to receive thread from said winding cocm-
prising a main rotatable member having at least
one flat end and a peripheral V-groove, friction
surfaces bearing on at least one flat end of said
main rotatable member, and adjustable means
to apply pressure between said member and frie-
tion surfaces to retard the rotation of said ro-
tatable member, a driven roll to pull thread from
said winding over said snub roll in a secondary
tension stage, having a plurality of spaced pe-
ripheral grooves therein, and drying means in-
terposed between said driven roll and said snub
yoll to effect complete drying in the secondary
tension stage comprising a grid having spaced
parallel surfaces each provided with V-grooves to
receive thread, said V-grooves being spaced sim-
ilarly to the peripheral grooves of the driven roll
whereby thread may be wrapped in progressive
loops around said driven roll and grid for pro-
gression thereover, and means for heating said
grid to a drying temperature.

3. Apparatus for tensioning and drying a
thread wet with a treating compound which com-
prises & rotatable mounting for a winding of such
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thread, means at said rotatable mounting to
equalize tension on thread being unwound from
said mounting by the pull of the thread itself,
which comprises a friction surface to rotate on
an axis normal thereto with the rotatable mount-
ing, means to apply pressure to said surface at a
localized point, and means responsive to the
amount of thread on the winding to move said
pressure applying means in a path toward the
center of the surface at a rate proportioned to
the decrease in diameter of the winding, a snub
roll to receive thread from said winding, com-
prising a main rotatable member having a pe-
ripheral V-groove and means to applying a re-
tarding friction to said rotatable member in
varying amounts, a driven roll-to pull thread
from said winding over said snub roll in a second-
ary tension stage, and means interposed between
said driven roll and said snub roll to effect com=-
plete drying in the secondary tension stage which
comprises a second grooved roll spaced from but
parallel to said driven roli, each roll having ap-
proximately the same diameter, and a drying grid
between said rolls having spaced surfaces, each
provided with grooves to align with the roll
grooves, the distances between the apices of the
respective grooves of the respective surface being
slightly greater than the diameter of the roll
grooves, and means to supply heat to said grid to
dry and cure the wet thread.
OLLIE WILLIAMSON.
HOWARD LEE HIGGINS.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
1,729,272 King . cccmemmeeem Sept. 24, 1929
2,040,105 Ritzert — oo May 12, 1936
2,143,884 Kline et al, «ccemeeee Jan. 17, 1939
2,220,958 Jennings - -cce—eeeo Nov. 12, 1940
2,227,530 BINNS - o Jan. 7, 1941
2,283,014 Reid oo ocoeemmme e May 12, 1942
2,314,996 Lessig et al. - Mar. 30, 1943
2,345,032 Castricum —.———————- Mar. 28, 1944
2,364,467 Nickerson ————ee—-—e— Dec. 5, 1944
2,381,398 Bosomworth «—ceo———- Aug. 7, 1945
2,413,217 (010)4:) A0 —— Dec. 24, 1946
2,419,922 Tippetts ———cmmeee—— Apr. 29, 1947
92,440,159 stanley c-—e-eem—emm Apr. 20, 1948
2,454,830 NeWtON v Nov. 30, 1948
2,466,808 Henning et al, —ceem Apr, 12, 1949



