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This . invention relates to means for winding
yarn, thread, wire or similar strand materials and
refers more particularly to machines for wind-
ing yarn into cops, cones, coils, packages, or the
like, the strands of which extend crosswise or in
helical coils. '

Cops and packages of this type are now made
on quickly rotating machines by traverse-rolls
or drums which serve as the mears for guiding

-the yarn or other strand material. The yarn
supplied to these rolls is guided by them and is
wound in the form of packages which are usually
roltlated by frictional engagement wtih the same
rolls. '

The point of contact between the yarn and the
roll is usually situated substantially in g middle
plane intersecting at right angles to the axis of
the traverse-roll, and, therefore, it was found
necessary to use additional guiding means for the
yarn, in order to cause it to move alternatively to
the right and to the left of the middie plane. It
was customary to use separate thread guides for
that purpose, which carry out a rotary recipro-
cating or oscillating movement, and/or to pro-
vide special guiding grooves or slots in the trav-
erse-rolls. : ’

An object of the present invention is to sim-
plify the making of cops, cones, or packages by

. Providing a traverse roll or drum having inclined
surfaces which are so arranged that they suffice
to cause the yarn or other strand to move in one
direction from its middle position and to wind it-
self upon the cone or package in the form of a
helix of predetermined length, whereupon cer-
tain additional guiding means are used for the
purpose of causing the yarn to reverse the direc-
tion of its movemen?t and to return back into its
original position. . i

Another object of the present invention is to
utilize the discovery that in winding machines

angle of inclination in a -direction toward the
wider end of the cone causes larger amounts of
yarn to be wound at that end and thereby fur-
thers the formation of the cone.

A still further object of the present invention is
to provide an automatic balancing of the yarn
tension which is accomplished by using a thread

-guide to stretch the yarn in a direction which is
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incylined toward the wider end of the cone, so
that the yarn while being wound upon the wider
portion of the cone, has not only the greatest
speed but is also subjected to the smallest possi- -
ble friction.in the thread guide, and is subjected
to greater frictional forces in the thread guide
although moving at a lesser speed, while being
wound upon the narrow portion of the cone, due
to the fact that the angles of inclination of the

. yarn are smaller at that time,
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Still another object of the present invention is
the provision of a single machine by means of
which the cones can be so wound that their wider
sides are situated upon any one of the two sides

_of the machine.

In prior art traverse-rolls were often used in
pairs, the grooves of the second roll causing the
return movement of the yarn. Such construc-
tions eliminate the necessity of providing inter-

‘secting grooves upon & single roll but increase the

costs of installation to a considerable extent; fur-
thermore, the yarn is subjected to great tension
due to the fact that it had to be shifted from the
groove of one roll to a groove of the other roil ag
a high speed. A further object of the present in-
vention is to eliminate such drawbacks by pro-
viding separate inexpensive and effectively op-

. erating means for automatically causing a return
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known in prior art the thread has the tendency -

to move back info the middle plane of the wind- -

ing as soon as-it is free to do so, said discovery

being made use of by means of a device which,"

theoretically, causes the shifting of this middle
surface to which the yarn tends to move, toward
one end of the winding, thus providing means for
automatically returning the yarn to an original
position.from which it has been moved by the
traverse-roll, '

A further object is to- improve the winding of

cones by czusing the yarn returning to said orig-
inal position to be wound in the form of a helix
having & slightly diminishing angle of inclina-
tion, due to the fact that this diminution of the
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movement of the yarn. .

‘The above and other objects of the present in-
vention may be realized by means of s construc-
tion which, in its broadest aspect, conmprises the

“combination of means for moving the yarn in one

diréction and for causing it to return to its origi-
nal position. In accordance wth some of the em-
bodiments of the invention, such means com-
prise the combination of a traverse-roll having a
groove or slot moving the yarn in one direction;
with a thread guide which constitutes the means
for automatically moving the yarn backwards
and which is situated outside of the space limited
by planes extending through the side surfaces of
the traverse rolls; the groove or. slot upon the
traverse-roll is, preferably, a helical one; the in-
clination of the helix corresponding to the di-

rection of the winding of the thread upon the
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roll, in the case of & free rearward movement of
the thread upon that roll.

The groove or slot upon the traverse-roll should
extend in one direction and not intersect any
other groove or slot; preferably, one end-of the
groove or slot should be connected with g special
feed groove or slot while the opposite end of the
guiding groove or slot is connected with & sep-
arate groove or slot for reversing the inclinatin
of the yarn.

Furthermore, in accordance with the present
invention, the feed groove or slot and the adja-
cent portion of the helical guide are widened and
are provided with an inclined surface or slot for
the purpose of catching the yarn. By means of
-this arrangement which can be used in combina-
tion with a separate abutment limiting the ex-
tent of the movement of the yarn, the latter is
automatically guided into the groove or slot of the
traverse-roll.

When the yarn is being wound in the form of
cones, as is customary nowadays, the thread guide
determining the inclination of the yarn, is, pref-
erably, situated at the side of the widest end of
the cone. :

Machines manufactured in accordance with the
present invention, may be advantageously em-

ployed for the purpose of winding not only cones,

but cylindrical packages as well. In that case,
however, it is necessary that the inclination of
the helical groove or slot should diminish to the
same extent to which the inclination of the yarn
is diminished in the course of its return move-
ment, the helix determining the inclination of
the yarn being its path upon the smooth suriace
of the traverse-roll in the course of its refurn
movement. By this arrangement the changes in
the inclination. of the helically wound thread
balance each other in the course of the back-and-
fourth movement of the yarn, with the result thag

the yarn is wound in uniform and evenly dis-~

tributed layers in the form of a cylindrical pack-
age. The tension of the yarn may be balanced
automatically in that case particularly at the
time when the angle of inclination of the yarn
and, therefore its tension are diminished, through
the provision of additional immovable or mov-
able projections which increase correspondingly
the friction of the stretched yarn as soon as the
angle of inclination of the yarn is diminished.
Due to this arrangement, the differences in the
yarn tension are also automatically balanced in
the course of the winding of cylindrical pack-
ages.

In order to be able to use the same traverse roll
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In certain embodiments of the present inven-
tion, the device by means of which the yarn is
maintained in its position, is caused to carry out
a reciprocatory movement and is caused to
change its inclination at the time it changes the
direction of its movement, it comprises a bend-
able supporting surface carrying a number of
thread guides, and passing a plurality of spools,
although it is also possible to mount separately
a thread guide for each spindle or spool and

. cause this guide to carry out a turning motion
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f.r the winding of packsages of different lengths, .

the groove which guides the thread is provided

with cutout portions of smaller depth at those.

places at which the yarn should begin its return
movement. In order that the yarn should be
compelled to start its return movement at one
particular cut-out portion, special means are
provided for the purpose of covering the deeper
adjacent portions of the guiding groove.

In order to wind cones the wide end of which
is situated upon any one of the two sides of one
and the same machine, the thread guide which
determines the inclination of the yarn is made
movable in the direction of the axis of the trav-
erse-roll. . The original spool from which the
yarn is unwound may be made movable along
with the thread guide. Through this arrange-
ment, the yarn is always maintained in an in-
clined position, the direction of which is toward
the wider end of the cone.

60

65

70

75

in the same direction. Whenever such construc-
tions are used, the yarn may be returned auto-
matically to its original position merely by a
reversal of the direction of movement of a thread
guide.

The invention will appear more clearly from
the following detailed description when taken in
connection with . the accompanying drawings
showing by way of example preferred embodi-
ments of the inventive idea,

In the drawings:

Figure 1 shows a device constructed in accord-
ance with the principles of the present invention
in front elevation;

Figure 2 is a side elevation of the device shown
in Figure 1;

Figures 3 to 6 are detail views showing the yarn
in various positions upon the traverse-roll;

Figure 7 shows & grooved traverse-roll cooper-
ating with an immovable friction regulator;

Figure 8 is somewhat similar to Figure 7, but
shows a movable friction regulator;

Figure 9 shows a traverse roll provided with
means for winding packages of different lengths;

Figure 10 is a section along the line {0—I8 of
Figure 9;

Figure 11 shows a traverse-roll provided with.
slots instead of grooves;

Figure 12 shows a winding device of somewhat
different construction in front elevation;

Fisure 13 is a top view along the line §3—12
of Figure 12; )

Figure 14 shows another winding device of a
different form; and .

Figure 15 is a top view of the device shown in
Figure 14. ] )

Figures 1 and 2 of the drawings show a spool.
20, consisting of a support 2! upon which the
thread 22 is wound. A winding device constructed
in accordance with the principles of the present
invention is used for unwinding it in the form
of a helical or cross-winding upon a bobbin 23,

“which has the form of a support 24 carried by

a shaft 25 and rotatable along with the shaft.

The shaft 25 is rotatably mounted upon one end
of a pair of arms 28, the opposite ends of which
are pivotally mounted at 27 upon a frame 28. The
frame 28 may be immovable or may be mounted
upon rails in the usual manner (not shown).

As shown in the drawings, the bobbin 23 is in
frictional contact with the traverse-roll 38, so
that it may be rotated by that roll. Due to the
provision of swingable arms 26, the bobbin 23 is
always in engagement with the roll 39, while the
yvarn is being wound upon the bobbin. The
traverse-roll 30 is firmly connected with & shaft
31, which is mounted upon projections or sup-
ports 32 of the frame 28. The shaft 3!, which
is firmly connected with the roll 36, is driven by
any suitable mechanism not shown :n the
drawings.

Obviously, several spools 20 and traverse-rolls
30 may be situated side by side in the plant, and
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the rolls 30 may be mounted upon the same driv-
ing shaft 3! or upon separate shafts, =~
In accordance with the present invention, the
speol 20 and the thread guide 29 which stretches
the yarn 22, are situated to the right of a verticsl
blane passing through the middle of the roli 39
and indicated diagrammaticelly by the letters
T—2z in Figure 1 (looking in the direction of PFig.
ure 1), Furthermore, it is preferable and even
advisable to arrange the spool 26 and the thread
guide 29 in such manner chat they sre situated
to the right of a plane passing through the right.
hand side surface of the hobbin 28, said plane be-
ing indicated diagrammaticaily by the letters y—iu
- in Figure 1. Lo
According to another definition, the spool 28
and particularly the thread guide 28 should be
located outside of the space which is limiteg by
two planes passing through the iwo side sur-
faces of the traverse roll 80, These twe planes
are diagrammatically indicated in Figure 1 by the
lines #—u and v—v, . '
- It has been found that when the thread guide
is disposed in this manner, the yarn 22 will as-
sume the most advantageous angle of incling-
tion and may be easily and conveniently woundg
upon the bobbin 23 without the necessity of using
any oscillating guiding means or traverse rolls of
a complicated form.
A rod or abutment 33 is carried by the frame 28

i¢

5.

20

28

30

and is used for the purpose of limiting the move- N

ment of that portion of the yarn 22 which is
close to the traverse roll 38, toward the right.
The abutment 3§ is preferably situated under-
neath the traverse roil 38 and close ts the surface
v—v passing through the right-hand side surface
of the roll 30, :

The traverse roll 30 is provided with g groove

34 extending in the form of & single uninterrupted

and unintersected helx substantially from one
side surface of the roll 30 to the obposite end.
The left-hand end portion 85 of the helica] groove
34 is In communication with g short groove &6
extending in an opposite direction to the Zroove
85 and constituting & means for reversing the
direction of inclination and of movement of the
thread 22.

. The opposite end 87 of the helical groove 34
Is in communication with another short groove
88, which extends in substantially the same divec.
tion as the reversing groove 86 and which may
be designated as the receiving grocve. The two
grogves 86 and 38 are comparatively short, they
do not have the form of a helix angd in no way
. approach or intersect the helical groove 34,

Due to the fact that the groové or cavity 8¢
extends at an angle to the helleal groove 324
and its end portion 8%, & projection or abutment
3¢ is formed, one edge of which is leveled off to
provide an inclined surface 46 constituting ome
of the surfaces of the end portion 2% of the
groove 84 and serving the purpese of receiving
the thread 22.

Due to this arrangement, the grooves formed
upon the roll 86 easily receive the thread 22 end
hold it sscurely, and the direction in which the
thread 22 extends cen be changed easily and con-

3

left and reaches the end 35 of the groove 34,
This end position at which the yarn 22 is shifted
from the end portion 35 of the helical groove 34
Into the groove 36 and begins its return move-
ment, is illustrated in Pigure 3. )

Due fo the locetion of the thread guide 29
to the right of the traverse-roll 30, the guide 29
causes the yarn 22 to assume an inclined position
upon the roll 3§ and pulls it out of the grooves,
whereupon the yarn will carry -out its return
movement upon the smooth surfaces of the roil.
After the roll has been rotated twice the yarn 22
will have the position shown in Figure 4, the path
of the yarn upon the smooth surfaces of the
traverse-roll 3¢ being shown by broken lines in
Pigures 4 and 5.

Then after one.more revolution of the traverse-
roli 30 the yarn will reach the right-hand end of
the roll thus completing its return movement
and will then be caught in the groove 38. The
rod 33 which Iimits the movement of the yarn to
the right, will change the direction of the yarn
as soon as it is in confact with it and will facili- -
tate the insertion of the yarn into the groove 36.
This position is shown in Figure 5. Then the yarn
is guided again in the groove 34 and is caused by
that groove to move toward the left, Figure 6
showing the yarn in the course of its forward
movement after the traverse-roll has completed
two . revolutions.

It will be noted thai the position of the thread
guide 28, which determines the direction in which -

. the yarn 22 extends, forces it to be wound
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veniently even though the roll 3% mey be driven

at a high speed,

The manner in which the thresd 22 is guided
by the traverse-roll 38 is indicated in Flgures
1 end 3 to 6 of the drawings. The yam a2
engages the end 37 of the helical groove 84 and
ig guided by this groove, as shown in Figure 1,
unti] it completes its movement from: right to

helically upon the winding 23 in the course of
the return movement of the yarn. _The helical
line which represents the path of the yarn 22
tipon the smooth surfaces of the traverse-roll 88,
has a pitch or angle of inclination which dimin-
ishes somewhat toward the right-hand end of the
roll 38.

Therefore, due to the described cooperation 3
of the helical groove 8§ which moves the yarn
In one direction and the thread guide 2% which
due to its position, pulls the thread in a differ-
ent direction as soon as it leaves the groove 36,
the yarn is wound in substentially uniform Cross
windings which result in the formation of a cone
23. . .

This arrangement may he advantageously used
for the purpose of winding cylindrical packages
88, Nustrated in Figures 7 and 8. In order to
wind the yarn 22 in the form of s cylindrical
package, it is necessary to provide a traverse roll
Bf having & helical groove §2 the angle of inclina-
tion of which diminishes in the direction away
from the thread gulde B3, for example, in the
constructions shown in Figures 7 and 8, toward
the left side of the traverse-roll,

The winding of cylindrical packages 28 com-
bared to the winding of cones, has the disadvan-
tage.that In the course of the former the diffep- -
ences in the tensions of the yarn do not balsnee
each other sutomatically, although such sufo-
metic belancing takes place in the course of the )
making of eones, due to the inclined position of
the yarn in the course of the winding. There-
fore, when windihg cylindrical packages, it was
found desirable to provide 2 second thread guige

. B& whieh is sltuated closely to the thread gulde §&
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in the position shown in Figure 7, snd which co-
operates with the thread guide §3 for the purpose
of balencing the threed tension. ) .
This balencing iz attained by the two ‘thread
guides 82 and 66 due to the fact that the yarn is
subjected to greater frictional forces when it is
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situated upon the right-hand end of the traverse
roll 51, while at the same time it has the smallest
angle of inclination. On the other hand, when
the yarn 22 is situated upon the left-hand side of
the roll 51 and has the greatest angle of inclina-
tion, it practically does not touch the thread
guide 54 at all and is subjected to considerably
smaller frictional forces. :
Obviously, the effect attained by using two
thread guides 53 and 54 may be further enhanced
by employing whenever necessary a larger num-
ber of thread guides. ‘

The device shown in Figure 8 comprises a trav--

erse-roll 61 which may be used for the purpose of
winding a cylindrical package §8. The traverse-
roll is rotatable along with the shaft 88 which
carries a worm 62,

The yarn 22 is guided by two immovable thread
guides 63 and 64 and a movable thread guide 65
which comprises a projection or rod 66 mounted
upon one end of a double-armed lever 61 which
is rotatably mounted upon a pivot 68 carried by
a support 69. The opposite end of the lever §7
is pivotally connected at 10 with a rod 7! which
is eccentrically mounted at 72 upon a toothed
wheel 13 meshing with the worm 62. The gear
wheel 13 is rotatably mounted upon & support 18
which may be integral with the support 78 for the
shaft 60.

The yarn 22 usually is engaged by the thread
guides 63 and 64 while the action of the mov-
able thread guide 66 upon the yarn 22 is an in-
termittent one. The worm €2 which rotates
along with the shaft 68 of the roll G! recipro-

¢ates the rod 7! carried by the gear 73, thereby

swinging the double-armed lever. §1 around its
pivot 68. In the course of this-oscillating move-
ment the thread guide 68 engages the yarn 22

- and then recedes again, this movement depend-~ -

ing upon the position of the traverse roll 8f in
the course of its rotation.
The device is set in such manner that the

movable thread guide 86 exerts its greatest fric~

tional force upon the yarn 22 at a time when the
thread has its smallest inclination, namely, when
it is at its right-hand position which is indicated
- in Figure 8. On the other hand with the move-
ment of the yarn toward the left and with the
increase of the angle of inclination of the yarn,
the movable guide €6 gradually recedes until it
is practically or entirely out of contact with the
yarn at a time of the latter’s greatest inclina-
tion, namely, when it is ai the left end of the
traverse-roll. ' ‘
Pigures 9 and 10 illustrate a device by reans
of which It is possibie to vary the length of the
winding. In the constructions illustrated in Fig-
ures 1 to 8, the length of the conical winding
. 23 or of the cylindrical package 80 is determined
by the length of the traverse-roll, so that when-
ever a package of a different length is desireq it
is necessary to use a different traverse-roll. On
the other hand, by means of the construction
shown in Figures 9 and 10, it is possible to wind

packages of different 1gn8ths by means of the-

‘same traverse-roll.-
. The traverse-roll 80 shown in Figures 9 and
10 comprises grooves 8{, 82 and 88 which are
substantially similar to the grooves of previously
described traverse-rolls. The roll is mounted
upon & shaft 84 which is rotated by any suit-
-able-mechanism, the other detalls of the winding
‘mechanism- being substantially similar te those
described. In accordance with- the present in-
vention, & portion of the wall 86
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groove 8{ is planed off, thus providing a some-
what flattened surface 86 which terminate: ln
a raised flat projection 81. The projection 87
is situated at @ point at which the directlon of
the yarn 22 may be reversed whenever it is
decided to wind a package 88 which is shorter
than the normal length of the roll.

As is shown in Figure 10, the yarn 22 is not
affected by the projection 87 and is not caused
to reverse its movement so long as it is situated
at the bottom of the groove 81.

However, in accordance with the present in-
vention, the yarn 22 may be raised from the bot-
tom of the groove 8! by means of a rod 89 which
may be inserted into a suitable opening or bore
hole which extends parallel to the shaft 84 across
one or more windings of the helical groove 84,

Whenever the rod 88 is situated within its open-
ing, the yarn 22 is rajsed from the bottom of
the groove 81 and caused to engage the projec-
tion 817, thereby slipping out of the groove 8¢ and
reversing its direction. '

Due to this arrangement, simple and effec~
tive means are provided for the purpose of lim-
iting the length of the package. Obviously, any.
number of projections 87 may be provided in suit-
able places upon one single traverse-roll and rods
of different lengths may be used for the purpose
of causing the yarn 22 to reverse its direction
at any suitable portion of the xoll,

The heretofore described traverse-rolls consist
of g cylindrical body the outer surfaces of which
are provided with the guiding grooves. How-

“ever, such rolls may be conveniently substituted

by hollow rolls, one of which is illustrated in
Figure 11 of the drawings. The roll a6 of Fig--
ure 11 is hollow and comprises an outer casing
84 having a helical slot 82 extending from one
side of the casing to the. other and functioning
in substantially the same manner as the groove
34 of the traverse-roll 88 shown in Figure 1.

One end of the helical slot 82 is in communi-
cation with a short reversing slot 83 while the
opposite end of the slot 82 is in communication
with a wider receiving slot 94. The two slots
83 and 94 operate in substantially the same man-
ner as the grooves 38 and 38 of the roll 3@ (Fig-
ure 1).

The roll 88 is also provided with a hook-shaped
projection 95 which is situated close to the point
of juncture of the slots 84 and 82. A catching
slot or recess 96 is provided close to the projec-
tion 85 and is used for the same purpose as the
inclined surface 40 (Figure 1), namely, for the
purpose of receiving the yarn.

The device shown in Figures 12 and 13 of the
drawings comprises a traverse-roll.i08 which is
rotatably mounted upon a shait 10{. The shaft
100 is carried by & support i62 which may con-
stitute a part of the frame. The roll 100 is used
for the purpose of guiding the yarn 22 which is
wound in a cone £03. This roll is provided with
a smooth cylindrical surface 104 and hes no hel-
ical grooves at all. In accordance with this forr.
of the invention, the reversal of the direction of
movement of the yarn is caused by short grooves
168 f{o (08 which are situated in pairs upon
opposite sldes of the roll £00.

The shaft 18! carries a gear wheel (08 which
meshes with the horizontal gear wheel {{0. The
gear wheel {1 is rotatably mounted upon the

- vertical shaft {14 so that the shafts {81 and 8¢

rotate simultaneously, the shaft 101 keing. driven
by any suitable mechanism not shown in the

of the helical 7g drawings.
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A disk or pulley (12 is rotatably mounted upon
the shaft {1 and may have the form of a swift
the diameter of which can be changed at will.
An endless belt {i3 only one side of which.is
shown in the drawings, passes over the disc §12.
The speed of travel of the endless beit 113 may
be easily varied by means of the swift {12. The
belt {43 carries & number of thread guides (14
and {{§ which move along with the belt.
other immovabkle thread guide {16 has the form
of a hook which extends above the endless belt
H13 and below the left-hand side surface of the
traverse roll 10§. ‘ i

In accordance with the present invention, the
spool 2€ from which the ysrn 22 is unwound
may be mounted upon & carriage (17 mounted
upon wheels {{8. The carrisge (i7 may be
moved mechanically or by hand and may have
the form of elongated rails carrying several
spools 26, each spool being provided with a sepa~
rate thread guide § (8 which is alsoc mounted upon
the carriage 117 and which performs the same
function as the thread guide 29 shown in
Figure 1. .

When the device is in operation the spool 2§
should be situated in the position shown in full
lines in Figure 12. The yarn 22 is originally
guided by the groove {08. Af$ the same time the
thread guide (l4 engages the yarn 22 and. due
to its movement along with the endless belt 113
shifts the yarn gradually toward the left, while
it is being wound in helical coils upon the cone
163. When the yarn 22 reaches the groove (85
it is compelled to reverse its direction by the
groove (86 and at the same time the varn is
brought into engagement with the thread guide
(18 which slips the yarn 22 off the thread guide
fi&. Then due o the inclination of the yarn
22 caused by the position of spool 20, the yarn
is again wound in helical windings which inter-
sect the original windings, until it readhes the
grooves {07 snd 108. A% that time another
thread guide carrled by the endless belt {13 is
brought into ehgagement with the yarn and the
operation is repeated.

While Figures 12 and 13 are intended to show
the formation of a left-hand spool body, Figures
14 and 15 show the formation of a right-hand
spool body, with thread guides of a somewhat
diferent type. '

The device in Figures 14 and 15 comprises a
horizontel driving shaft (26 which is operated
by any suitable mechanism not shown in the
drawings. The shaft (26 carries a toothed wheel
12f which meshes with the toothed wheel §%2
carried by the shaft 123 of the traverse-roll (24
which & substentizlly similer to the traverse-

roll {80 (Flgure 12). By meens of this arrange-

ment the shaft (28 drives the traverse-roll (24
which is in frictionel engagement with the wind-
ing or package 108, -

The driving shaft 120 alse carries & conieal
gear wheel 120 which meshes with a gear wheel
(26 carried by the vertical shaft (21. The shaft
127 carries @ horlzonte! disk or table (25 the
outer circumference of which is provided with

& projection constituting a thread guide 128

An_ B

io

S

reached and until the yarn 22 is situated in the
grooves 131 and (82 of the roll. " At that time
the hook-shaped thread guide 130 causes the
yvarn 22 to slide off the thread guide 129 and
due to the inclined direction of the thread caused
by the position of the spool, the yarn is wound
in a direction toward the right-hand side of the
roll 124 until it reaches the grooves (33 and
134 of that roll. At that time the projection 129
is again brought into engagement with the yarn

22 and shifts it again toward the left, thus re- -

' peating the operation.
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It is apparent that the specific illustrations
shown above have been given by way of illus-
tration and not by way of limitation and that
the structures above described are subject to wide
variations and meodifications without departing
from the scope of the invention. For example,
the constructions shown in Figures 12 to 15 may
be used in connection with individual or movable
spool bodies and any suitable thread-guiding
device may be used for the purpose of shifting
the yarn along a traverse-roll in one direction,
the return movement being accomplished by the
described position of thé spool creating a suit-
able inclination of the yarn. All of such and
other variations and modifications are to be in-
cluded within the scope of the present invention.

The terms “yarn” and “thread” as used in
this specification and claims are intended to in- .
clude wire and ofher strand material, while the
terms “winding” and “package” are intended o
include cops, cones, coils and the like.

What is claimed is: :

1, Strand winding mechanism comprising an
arbor, 8 cylindrical roll for winding a strand of

_ material upon said arbor through frictional en-
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Another projection (86 has the form of a hook

and iz gituated adjmcent the left-hand end of
the traverse-roll {26, '

The. operation of this device is substantially
similar to that of the device described in Figures
12 and 13. The thread guide 129 of the table
120 shifts the yarn 22 from right to left until
the left end edge of the traverse-roll 124 is
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gagement with the wound material, a stationary
strand guide, means for feeding said strand un-
der tensile stress from said guide directly to
said roll at a gradually diminishing angle to a
plane disposed normal to the axis of rotation
of the roll, and a helical guideway carried by
seid roll for intermittently feeding said strand
at a gradually increasing angle to said plane.

2, Strand winding mechanism comprising an
arbor, a cylindrical roll for winding s strand of
material upon said arbor through frictional en-
gegement with the wound material, a stationary
strand guide, means for feeding said strand un-
der tensile stress from said guide directly to said
roll at a gradually diminishing angle to @ plane
disposed normal to the anls of rofation of the
roll, whereby the strand is spirally wound upon
seld arbor in one direction, a stationary abut-
ment disposed in the anguler path of travel of
said feeding strand and cooperating with sasid
roil to reverse the angularity of that portion
of the strand in contact with the roll whereby
the strand is spirally wound upon said arbor in
the opposite "direction, and s helical guidewsy
carried by sald roll for feeding that portion of
said strand disposed between said guide and said
roll at a graduslly increasing angle to said plane.

3. Strand winding mechanism comprising an
arbor, a cylindrical roll for winding a strand of
material upon said arbor through frictional en-
gagement with the wound material, & stationary
strand guide, means for feeding said strand un- ,
der tensile stress from said guide directly to said

. roll at a gradually diminishing engle to s plane

disposed normal to the axis of rotation of the

- roll, whereby the strand is spirally wound upon
" said arbor in one direction, means for reversing

T8

the angularity of that portlen of the strand in




8

contsict with the. roll whereby the strand is spi-
rally wound upon said arbor in the opposite direc-
tion, and a helical guideway carried by said roll

for feeding that portion of said strand disposed

between said guide and said roll at a gradually

increasing angle to said plane. _ .

4. Strand winding mechanism comprising an
arbor, a cylindrical roll for winding a strand of
material upon said arbor through frictional en-
gagement with the wound material, a stationary
-strand guide, means for feeding said strand un-
der fensile stress from said guide directly to said
roll at a gradually dirhinishing angle to a plane
disposed normal to.the axis of rotation of the
roll; whereby the strand is spirally wound upon
said arbor in one direction, means for reversing
the angularity of that portion of the strand in
contact with the roll whereby the strand is spi-
rally wound upon said arbor in the opposite di-
rection, and means for feeding that portion of
said strand disposed between said guide and said
reversed strand portion at a gradually increasing
angle to said plane.

5. Strand winding mechanism comprising an
arbor, a cylindrical roll for winding a strand ‘of
" material upon said arbor through frictional en-
gagement with the wound material, a stationary
strand guide, means. for feeding said strand un-
der tensile stress from said guide directly to said
roll at a gradually diminishing angle to a plane
disposed normal to the axis of rotation of the roll,
a helical guideway carried by said roll for inter-
mittently feeding said strand at a gradually in-
creasing angle to said plane, and means for ex-
erting a tension upon said strand inversely pro-

portional to said strand angularity..

: 6. Strand winding means, comprising the com-
bination of an arbor upon which g strand Is
adapted to be wound into a package, a cylindrical
rotary traverse roll frictionally engaging sald
package along a tangential line to wind sald
strand, o strand guiding mesans situated outside
the space bounded by two parallel planes passing
on opposite sides of said package and alsc pass-
ing at right angles to said line of engagement,
said traverse roll having s helical groove in the

“periphery thereof into which sald strand is fed
directly from said guiding means, means for ro-
tating said roll to cause said strand to traverse
said package in a direction away from said guld-
ing means o form a spiral winding, and means
for releasing said strand from said groove, the
direction in which the strand is fed being such
that the released strand is wound spirally on the
package reversely to the first named spiral wind-
ing under the control of said traverse roll.

7. Strand winding means, comprising the com-
bination of an arbor upon which a strand is

adapted to be wound into a package, a cylindrical

rotary traverse roll frictionelly engaging sald
package along & tangential line to wind sald
strand, s strand guiding means situated outside
the space bounded by two parallel planes passing
on opposite sides of said package and also pass-
ing at right angles to said line of engagement,
said traverse roll having & helleal groove in the
periphery thereof into which said strand is fed
directly from said guiding mesans, means for ro-
tating said roll to cause said strand to traverse
said package in a direction away from said guid-
. ing means, and means carried by said roll for re-
versing the direction of traverse of said winding

.strand at each end of said groove.
8. Strand winding mechanism comprising an
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material upon seid arbor through frictional en-
gagement with the wound materlal, & stationary
strand guide, said strand following a path ex-
extending directly from said gulde to said roll
and in a direction transversely of the axis of ro-
tation of the latter, said roll having a helical
groove in the periphery. thereof, means operable
upon the rotation of sald roll in one direction for
directing the strand into said groove to thereby
permit the groove to move the strand at one end
of said path in & direction parallel to the axis
of rotation of the roll and meens operable upon
the continued rotation of said roll for releasing
said strand from said groove to allow the strand
to be moved in a direction opposite to the first
named movemens under the strand tension com-
ponent acting parallel to the axis of rotation of
the roll.

9. Strand winding mechanism comprising an
arbor, a cylindrical roll for winding & strand of
material upon said erbor through frictional en-
gagement with the wound material, a stationary
strand guide, said strand following & path ex-
tending directly from said guide to said roll and
in a direction transversely of the axls of rota-
tion of the latter, said roll having & helical groove
in the periphery thereof, means operable upon
the rotation of said roll for moving the strand
at one end of said path in g direction parallel
to the axis of rotation of the roll and means op-
erable upon the continued rotation of said roll
for releasing said strand from said groove to al-
low the strand to be moved in & direction oppo-
site to the first named movement under the
strand tension component acting perallel te the

. axis of rotation of the roll.
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arbor, & cylindrical roll for winding a strand of 76

10. Strand winding mechanism comprising in
combingtion, a rotatable arbor upon which a
strand is adapted to be wound, & cylindrical ro-
tary traverse roll for rotating said arbor through
frictional contact with seid wound girand there-
by winding said strand into & package, & guide
positioned and arrenged to guide the strand in
a path such that it is drawn from the guide to
the roll in g direction st an angle to & plane
which is normeal to the axis of the roll, means for
rotating said roll to cause sald strend to trav-
erse the roll under the natural tendency of the
strand to meet the roll at right angles, said roll
having a helical groove for traversing seld strand
in the opposite direction, and means for revers-
ing the direction of traverse of said strand at

-each end of said groove, sald groove increasing in

pitch as said angle increases whereby that por-
tion of the package adjacent the increased groove
pitch will have a smaller diameter than that
portion disposed adjscent the smaller groove
piteh.

11. Strand winding mechanism comprising in
combination, a rotatable arbor upon which a
strand is adapted to be wound, a cylindrical ro- -
tary traverse roll for rotating said arbor through
frictional contact with said wound sirand there-
by winding said strand into & package, & guide
positioned and arranged to gulde the strand in
a path such that i is drawn from the guide to .
the roll in s direction at an angle to & plsne .

‘which is normal to the axis of the roll, means

for rotating sald . roll to cause sald strand to
traverse the roll under the natural tendency of
the strand to meet the roll at right angles, sald
roll having & helical groove for traversing said
strand in the opposite direction, and means for
reversing the direction of traverse of the strand
at each end of said groove, sald groove decreas-



.

ing in piteh as said angle increages whereby &
substantially cylindrical package will be wound.

12, Strand winding mechanism comprising an
arbor, a cylindrical roll for winding g strand of
. material upon said -arbor through frictional en-
gagement with the wound material, & stationary
strand guide, means for feeding said strand un-
der tensile stress from said guide directly o said
roll at = gradually diminishing sngie to g plane

2,385,484
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disposed normal fo the axis of rotation of the.
roll, a helical guideway earried by said roll for
Intermitiently feeding said strand at g gradually
Increasing angle to said plane, and means con-
trolled by said strang angularity for controlling
the strand tension.
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