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YARN WINDING 
Hood Worthington, Wilmington, Del assignor to 

E. I. du Pont de Nemours & Company, Wil 
mington, Del, a corporation of Delaware 
Application June 17, 1942, Serial No. 44,481 

(C. 242-42) 10 Claims. 

This invention relates to yarn winding and, 
more particularly, it relates to a new and in 
proved wound yarn package and method and ap 
paratus for obtaining the same. More specifi 
cally, the invention relates generally to a yarn 
package comprising a plurality of yarns Wound 
Substantially in side-by-side relationship in a new 
manner on to a yarn Support, and a new and 
unique method and apparatus for winding the 
Sae. 

It has been known, heretofore, to wind a plu 
rality of yarns in substantial side-by-side rela 
tionship on to a yarn support. It has also been 
known to traverse said plurality of yarns across 
the full length of the winding surface. 
Such previously known methods for winding 

and traversing a plurality of yarns on to a single 
yarn Support were particularly defective if the 
yarns were made up of parallel bundles of un 
twisted filaments. If the plurality of untWisted 
yarns is laid down on the yarn package in a 
Single bundle, it is difficult to separate the yarns 
again when they are unwound, since the filaments 
of the Several yarns will entangle with each other. 
If the yarns are maintained separate from each 
other as they are wound and traversed from end 
to end of the yarn package, the extremities, or 
shoulders, of the package are excessively soft. 

It is an object of the present invention to pro 
duce a firm-shouldered yarn package compris 
ing a plurality of yarns wound in side-by-side re 
lationship and free from objectionable intertwin 
ing of yarn filaments of the respective yarns. 

It is another object of the present invention 
to produce a firm-shouldered yarn package com 
prising a plurality of yarns wound in side-by 
Side relationship and traversed from end to end 
of the package, said package being free from 
objectionable intertwining of yarn filaments of 
the respective yarns. 

It is another object of this invention to wind 
a plurality of yarns in side-by-side relationship 
on to a yarn Support from which the wound yarns 
can be removed with a minimum of yarn degra dation. 
The objects of this invention may be accom 

plished, in general, by simultaneously winding 
and traversing a plurality of yarns on to a yarn 
Support with the yarns spaced from each other 
on the central portion of the support and sub 
stantially contiguous with each other adjacent to 
the ends of the Support, the relative position of 
the yarns to each other being the same in both 
directions of traverse. 
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Other objects of the invention will appear 
hereinafter. 
The details of the invention Will be more clear 

ly apparent by reference to the following detailed 
description when taken in connection with the 
accCnpanying illustrations, in which: 

Figure 1 is a front elevational view of one con 
Struction of apparatus suitable for use in carry 
ing out the present invention. 
Figure 2 is an end elevational view of the ap 

paratus shown in Figure 1. 
Figure 3 is an enlarged front elevational view 

of a yarn guide constructed in accordance with 
the details of the invention. 

Figure 4 is an end elevational view of the guide 
shown in Figure 3. 

Figure 5 is a front elevational view of a modi 
fied yarn guide for use in accordance with the 
invention. 

Figure 6 is an end elevational view of Figure 5. 
Figure 7 is a front elevational view of a modi 

fied form of yarn traversing apparatus for use 
in the present invention. 

Figure 8 is an end elevational view of the ap 
paratus shown in Figure . 

Figure 9 is a front elevational view of the 
traversing apparatus shown in Figure 7 as the 
package approaches completion of wind. 

Figure 10 is an end elevational view of the 
apparatus shown in Figure 9. 

Figure 11 is a diagrammatic front elevational 
View of a modified form of yarn traversing mech 
anism for use in winding four yarns. 

Figure 12 is an end elevational view of the apparatus shown in Figure 11. 
Figure 13 is a front, elevational view of still 

another modified form of yarn winding and trav 
el'Sing apparatus constructed in accordance with 
the present invention. 

Figures 14, 15 and 16 are enlarged front ele 
Vational views of modified forms of yarn guides. 

Figure 17 is an end elevational view of still an 
other modified form of yarn winding and trav 
ersing apparatus constructed in accordance with 
the present invention. 

Figure 18 is a top plan view of the apparatus shown in Figure 17. 
Figure 19 is a front elevational view of the ap paratus shown in Figure 17. 
Figure 20 is a diagrammatic side elevational 

view showing a yarn package wound in accord 
ance with the present invention. 

Referring to Figures 1 and 2 of the drawings, 
reference numeral 2 designates two yarns drawn 
from a synthetic yarn spinning apparatus, or 



other source (not shown) by means of feed roll 
23. The yarns 2 are fed to a yarn guide 2 
comprising two spaced yarn guiding elements 25 
and 26 and a yarn separating pin. 29. The yarras 
2 are passed through the guide slot defined by 
guiding elements 25 and 26, one yarn being passed 
on each side of separating pin. 29. Yarn guide 
2 is oscillated substantially longitudinally of the 
axis of yarn package 39 being formed on yarn 
support 37. The yarn guide 2 is oscillated by 
means of pivoted bar 3, reciprocating bar 35, 
and grooved cylinder cam 33 in a known manner 
to traverse the yarn being wound on the pack 
age 39. 
As the yarn guide 27 is oscillated, it is tilted at 

the ends of the traverse stroke. The pin 29 
maintains the yarns 2 separated from each 
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other across the space between the guide elements 
25, and 26 when the guide 2 is positioned adja 
cent the central portion of the yarn package 39. 
When the guide 2 is tilted at the ends of the 
traverse strokes, as shown in dotted lies in Sig 
lure 1, the two yarns are substantially contiguous 
to each other thereby forming a frn shoulder 
at the ends of the yarn package. It will further 
more be noted that the yarns are not caused to 
cross each other but maintain the same relative 
position to each other in both directions of 
traverse. 
'Figures 3 and 4 of the drawings show in greater 

detail the yarn guide 2. The separating pin 29 
is preferably positioned sufficiently above guiding 
elements 25 and 26 to bring the yarns into con 
tiguity with each other when the guide 2 is tilted 
at the ends of the traverse stroke, 

Figures 5 and 6 show a slightly modified form 
of traverse guide 2 in which the yan guiding 
elements 25 and 26 as well as the yarn separating 
member 29 all consist of pins which are spaced 
from each other. m 

Referring to Figures 7 to 10 of the drawings, 
two yarns 2 are passed on opposite sides of sep 
arating pin 42 and between spaced yarn guiding 
elements 43 and 45. The yarn guiding member, 
generally designated by 4, is reciprocated back 
and forth adjacent yarn support 63 by means of 
reciprocating traverse bar 44. The yarn guiding 
member 4 and the guiding elements 43 and 5 
receive a purely reciprocating motion, as is clearly 
shown in Figure 7, during the first part of the 
winding operation. As the yarn package in 
creases in size, the yarn guiding member include 
ing elements 43 and 45 is caused to tilt at the 
ends of the traverse strokes by means of pivoted 
track 4, can 53 and can follower 55. The yarn 
guiding member 4 is provided with a roller 49 
operating in a groove in track 47. The roller 49 
is positioned at the end of a Small bell crank lever 
5 which in turn is connected to the yarn guiding 
memuer 4. As the yarn package builds up on 
yarn support 63, the swing arm 59 will move 
away from the surface drive roller 6. The can 
53 is positioned on an arm 57, which in turn is 
connected to swing arm 59. The cam 53 will, 
therefore, be drawn under the cam follower 55 
causing track 4 to be pivoted about its pivot 

20 

25 

30 

35 

4) 

45 

50 

60 

central portion of the package. 

2,345,544 
port from one extreme to the other extreme of 
the package. As the yarn package increases in 
size, however, the yarn guiding member 4 will 
tilt inwardly thereby causing the yarns to be iaid 
down in contiguity at the ends of the package, 
but in spaced relationship to each other in the 

In this modif 
cation, the ends of the yarn package are also 
gradually beveled as shown in Figure 9. 

Referring to Figures 11 and 12 of the drawings, 
four yarns 2 are passed from the feed roll 23 to 
a yarn guide comprising two spaced upper yarn 
guiding elements 8 and 83 and two spaced lower 
guiding elements 85 and 8 as well as a centrally 
located yarn separating pin 9. The yarns paSS 
ing between the feed roll 23 and the yarn guide 
are passed about a series of fixed pins , 3, 5 
and 7 positioned on a support 9. The yarn. 2d 
passed about fixed pin is passed over Spaced 
yarn guiding elements 8 and 87. The yarn 2 
which is passed about fixed pin 73 is passed about 
the lefthand side (as viewed in the drawings) of 
pin 9. The yarn passing about fixed pin 5 is 
passed about the righthand side of pin 9 and 
the yarn passing about fixed pin passes over 
spaced yarn guiding elements 3 and 5. In this 
manner, the four, yarns are clearly separated 
from each other when the yarn guide composed 
of the guiding elements and separating member 
is positioned against the central point of the yarn 
package. The yarn guide is traversed by means 
of an oscillating or curvilinear motion whereby 
the guide is tilted in the same Inanner as above 
described with reference to Figures 1 and 2. At 
the ends of the traverse strokes, due to the tilting 
of the yarn guide, the plurality of yarns are all 
laid down in close contiguity With each other to 
form a firm shoulder on the yarn package 93. 
The yarn package 93 may be rotated by means 
of a surface drive roll 95. The yarn guide may 
he given an oscillating or curvilinear motion in 
any desired manner, for example, by means of 
apparatus such as shown in Figures 1 and 2 or 
7 to 10 of the drawings. 
Figure 13 of the drawings illustrates a modi 

fication of the invention in which four yarns 
are wound and traversed on to a package by 
means of only two fixed pins of and C3. Two 
of the yarns 2 are passed about fixed pin 0. 
These two yarns are split, one of them passing 
over spaced yarn guiding pins 05 and and 
the other passing on the lefthand side of sep 
arating pin . The other two yarns 2 are 
passed about fixed pin 03 and then Split, one 
of the yarns passing about Spaced yarn guiding 
pins O7 and fo9 and the other passing on the 
righthand side of separating pin f. The four 
yarns are in this manner clearly separated from 
each other when they are being wound on the 
central portion of the yarn package 3. Yarn 
package 3 may be rotated by means of surface 
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point 5. As clearly shown in Figures 9 and 10, 
when the track 4 is tilted as shown the yarn 
guiding member 4 Will be tilted inwardly at each 
end of its stroke due to the action of bell crank 
lever 5 and roller 49, the latter being positioned 
within the groove of track 4. 
At the beginning of the yarn winding opera 

tion, the yarns will be maintained separated from 

O 

each other as they are wound on to the yarn sup- 75 

drive roller 5. The several yarn guiding pins 
05, O, 9 and 0 are tilted at the ends of 

their traverse strokes in the manner illustrated 
in Figure 11 of the drawings, and thus the yarns 
are wound in separated relationship to each other 
at the central portion of the package but in con 
tiguity with each other at the ends of the pack. 
age. 

Figure. 14 illustrates a modified form of yarn 
guiding member useful in guiding four yarns on 
to a package. In place of two sets of spaced 
yarn guiding elements, two elongated projections 
2 and 23 are formed on the yarn guide. The 
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- yarn separating pin 25 is positioned between 
these members. 

Figure 15 of the drawings is a modified form 
of yarn guiding member in which two spaced yarn 
guiding pins 35 and f37 are mounted above two 
elongated yarn guiding elements 33 and 3. A 
separating pin 39 is positioned between these 

3 
The method and apparatus of the present in 

vention is suitable for use in the winding of a 
plurality of yarns on to a single yarn support. 
The yarns may be passed to the winding appara 

four members and preferably slightly closer to 
the pins 35 and 37 than to elements 33 and 
3. 
Figure 16 illustrates another modified form of 

guide in which elongated yarn guiding elements 
45 and 47 are positioned above spaced yarn 

guiding pins 43 and 4. Although this is a 
somewhat obvious modification of the other ele 
ments shown, it is illustrative of the many modifi 
cations which can be made in the apparatus of 
the present invention. 

Referring to Figures 17, 18 and 19 of the draw 
ings, two yarns 2 are passed to the yarn pack 
age 7 which is rotated by means of surface drive 
roller T3. A yarn traversing means is inter 
posed between the feed roll 23 and the yarn pack 
age 7. The traversing naeans comprises two 
spaced yarn guiding elements 5 and 53 which 
are fastened to a reciprocating traverse bar 69. 
A yarn Separating pin 59 is mounted slightly 
above the yarn guide elements 5 and 53 to 
contact only one of the two yarns 2. The yarn 
separating pin is brought into and out of contact 
with the one yarn 2 to periodically separate the 
two yarns across the Space between the guiding 
elements 5 and 53. The pin 59 is moved 
into and out of contact with the one yarn 2 by 
mounting the same on a bell crank lever 57, 
one end of which is pivoted to a projecting sup 
port 55 and the other end of which is mounted 
to travel along a can Surface 67. A cam sur 
face following member 65 is mounted on the 
end of the bell crank lever 57. The yarn sep 
arating pin 59 is mounted in the elbow portion 
of the bell crank lever. The bell crank lever is so 
pivoted to the Support 55 that upon raising of 
the lever by means of follower pin 65, the sep 
arating pin 59 will be moved perpendicularly 
above the slot defined by yarn separating ele 
ments 5 and 53 thus forcing one of the two 
yarns 2 into contact with the yarn guiding ele 
ment opposite to the one which it would normally 
contact. This is clearly shown by dotted lines 
in Figure 19. The cam following pin 65 is main 
tained in contact with the cam surface by means 
of coil spring 63. A bell crank lever is pivoted 
to the Support 55 at 6. 

It will be noted that the yarn separating pin 
59 functions to separate the two yarns 2 in only 

one direction of traverse of the traverse bar. In 
the apparatus shown, the yarns are separated 
only when the traverse bar moves the yarn guid 
ing and Separating elements in the lefthand di 
rection as viewed in the drawings. In this form 
of apparatus, the yarn guiding elements may be 
reciprocated in a linear movement as shown. 

Referring to Figure 20 of the drawings, ref 
erence characters a and b designate the convolu 
tions of the two yarns which are simultaneously 
wound on to a yarn package 39 by the method 
generally illustrated in Figures 1 and 2 of the 
drawings. The yarns a and b as shown in the 
drawings, represent the last wound layer of yarn 
and clearly show how the two yarns will be spaced 
from each other on all portions of the yarn pack 
age except that portion adjacent the ends of the 
yarn package where they are Substantially con 
tiguous with each other, 
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tus from any desired Source, for example, yarn 
spinning apparatus, separate yarn packages or 
the like. The yarns, of course, may be composed 
of natural fibers, nylon, viscose, cellulose deriva 
tives, or any other fiber- or filament-forming 
materials. While the invention is obviously of 
particular utility in the winding of a plurality 
of yarns with untwisted filament bundles, it will 
be understood that it can be used with equal 
facility in the winding of yarns, containing more 
Or less twist. 
A number of modifications of a winding and 

traversing mechanism for use in accordance with 
the present invention have been illustrated. Ob 
viously, many further modified forms of travers 
ing mechanism can be used within the nature and 
Spirit of the invention. It is only necessary that 
the mechanism operate to wind the yarns in Sep 
aratud relationship along the central portion of 
the yarn package, and in substantial contiguity 
with each other adjacent the ends of the yarn 
package. It is not necessary, of course, that the 
yarns be laid in close contact with each other 
at the ends of the package. It is sufficient if the 
yarns are close enough to each other at the ends 
of the yarn package so as to wind a yarn package 
with desirably firm shoulders. 

In constructing the apparatus illustrated above, 
it is desired that the separating pin as well as 
the Spaced yarn guiding elements be smooth and 
of sufficiently hard material to prevent abrasion 
and give long Wearing characteristics to the ap 
paratus. The dimensions of the yarn separating 
pin and the Space between the yarn guiding ele 
ments are not critical except that the space be 
tween the guiding elements and the distance of 
the yarn separating pin above the guiding ele 
Inents must be such that upon traverse of the 
yarn guide, the yarns will be brought into na 
terially closer contact with each other adjacent 
to the ends of the yarn package than at the cen 
tral portion of the yarn package. For example, 
the yarn separating pin may be of the order of 
% inch in length and is inch in diameter. Pref 
erably, the diameter of the yarn separating pin 
is less than four times the width of the slot defined 
by the spaced yarn guiding elements. The yarn 
separating pin may be positioned between ye inch 
and 1 inch above the yarn guiding elements. 
The yarn separating pin may be attached di 

rectly to the yarn guiding, elements; however, the 
invention is not so limited. It is only necessary 
that the yarn separating pin move along with 
the yarn guiding elements to effectively maintain 
the separation of the yarns as they are Wound on 
the central portion of the package. As shown in 
Figures 17, 18 and 19, the yarn separating pin 
may be movable relative to the yarn guiding ele 
ments to be placed into and out of contact with 
one of the yarns so as to effect a separation of . the yarns being, wound. 
In many of the modifications illustrated and 

described, the plurality of yarns are gradually 
moved from their Separated positions adjacent 
the central portion of the package to their posi 
tion in substantial contiguity to each other at 
the ends of the package. Such a gradual, or pro 
gressive, movement of the yarns towards each 

75 
other is not essential in accordance with the present invention. The yarns may be maintained 
separated from each other to an equal extent 



4. 
throughout the major portion of the traverse 
stroke but brought into contact with each other 
rapidly adjacent the ends of strokes in the nian 
ner shown in Figures 17, 18 and 19. - 

It is, however, essential in accordance with the 
present invention that the plurality of yarns be 
maintained in the same relative position to each 
other in both directions of traverse, i. e., a given 
yarn will always be in the lead when the yarns 
are traversed in the righthand direction and an 
other given yarn will always be in the lead when 
the yarns are traversed in the lefthand direction. 
This will prevent crossing of the yarns adjacent 

O 

the package ends. Such crossing of the yarns ad 
jacent the package ends. is objectionable when 
the yarns are to be unwound from the package 
by drawing the same from one end thereof. 

In accordance with the present invention, it is 
possible to wind a plurality of yarns consisting of 
one or more flaments in side-by-side relationship 
on to a yarn support to form a highly desirable 
package having firm shoulders, and from which 
the yarns may be readily unwound without ob 
jectionable degradation of the yarns or filaments. 
The apparatus of the present invention is com 

paratively simple and may be operated for long 
periods of time with high machine efficiency. 
The yarn package produced in accordance with 
the present invention may be unwound in any 
desired manner without degradation of the yarn 
flaments. The yarn may be wound from the 
side of the package with the package rotated by . 
means of a surface, center, or rim drive means 
such as is well knoyn in the art, or the yarn may 
be merely pulled from the side of the package with 
the package free to rotate on a spindle by the pull 
of the yarn. Furthermore, the yarns may be 
drawn from one end of the package with the 
package maintained substantially stationary. 

Since it is obvious that many changes and 
modifications can be made in the above-described 
details without departing from the nature and 
Spirit of the invention, it is to be understood 
that the invention is not to be limited to the de 
tails described herein except as set forth in the 
appended claims. . 
I claim: 
1. The method of simultaneously Winding a 

plurality of yarns on to a yarn support which 
comprises traversing said yarns back and forth 
while winding the same on to said yarn support, 
maintaining said yarns spaced from each other 
on the central portion of said support and Sub 
stantially contiguous with each other adjacent to 
the ends of said support, the relative position of 
said yarns to each other being the same in both 
directions of traverse. 

2. The method of simultaneously winding a 
plurality of yarns on to a yarn support which 
comprises traversing said yarns back and forth 
while winding the same onto said yarn support, 
maintaining said yarns spaced a given distance 
from each other on the central portion of said 
support and more closely spaced from each other 
adjacent to the ends of said support, the rela 
tive position of saidyarns to each other being the 
same in both directions of traverse. 

3. The method of simultaneously winding a 
plurality of yarns on to a yarn support which 
Comprises traversing said yarns back and forth 
while winding the same on to said yarn support, 
maintaining said yarns Spaced a given distance 
from each other on the central portion of said 
support and progressively more closely spaced 

15 

20 

2,345,544 
support, the relative position of said yarns to 
each other being the same in both directions of 
traverse. 

4. A wound yarn package containing a plu 
rality of yarns wound in side-by-side relation 
ship on a yarn support, said plurality of yarns 
being spaced from each other on the central 
portion of said package and substantially con 
tiguous with each other at the ends of said pack 
age, the relative position of said yarns to each 
other being the same throughout the package. 

5. A wound yarn package containing a plu 
rality of yarns wound in side-by-side relationship 
on a yarn support, said plurality of yarns being 
spaced a given distance from each other on the 
central portion of Said package and more closely 
spaced from each other at the ends of said pack 
age, the relative position of said yarns to each 
other being the same throughout the package. 

6. A yarn winding apparatus for simultaneous 
ly winding a plurality of yarns on to a rotating 
yarn support, a yarn traversing mechanism, 
spaced yarn guiding elements on Said traversing 
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mechanism for guiding said plurality of yarns 
On to Said yarn Support, yarn separating means 
Cooperatively positioned, relative to said guiding 
elements, to separate said yarns from each other 
across the space between said spaced guiding ele 
ments when the latter are positioned adjacent to 
the central portion of said support and to place 
said yarns substantially in contact with each 
other when said elements are adjacent to the 
ends of said support. 

7. A yarn winding apparatus for simultane 
ously winding a plurality of yarns on to a ro 
tating yarn support, a yarn traversing mecha 
nism, spaced yarn guiding elements on said trav 
ersing mechanism for guiding said plurality of 
yarns on to said yarn support, yarn separating 
means, movable, relative to said guiding elements, 
to separate said yarns from each other across the 
space between said spaced guiding elements when 
the latter are positioned adjacent to the central 
portion of said support and to place said yarns 
substantially in Contact with each other when 
said elements are adjacent to the ends of said 
support. 

8. A yarn winding apparatus for simultaneous 
ly winding a plurality of yarns on to a rotating 
yarn support, a yarn traversing mechanism, , 
spaced yarn guiding elements on said traversing 
mechanism for guiding said plurality of yarns 
on to said yarn Support, cam controlled yarn 
separating means movable, relative to said guid 
ing elements, to separate said yarns from each 
other across the space between said spaced guid 
ing elements when the latter are positioned ad 
jacent to the central portion of said support, and 
to place. Said yarns substantially in contact with 
each other when said elements are adjacent to 
the ends of said support. 

9. A yarn winding apparatus for simultane 
ously winding a plurality of yarns on to a rotat 
ing yarn support, a yarn traversing mechanism, 
Spaced yarn guiding elements on said traversing 
mechanism for guiding said plurality of yarns 
on to said yarn support, yarn separating means 
fixed relative to said guiding elements and co 
operating with the latter to separate said yarns 
from each other across the space between said 
Spaced guiding elements when the latter are po 
Sitioned adjacent to the central portion of said 
support, and to place said yarns substantially 
in contact with each other when said elements 

from each other adjacent to the ends of said 76 are adjacent to the ends of said support. 
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10. A yarn winding apparatus for simultane 

ously winding a plurality of yarns On to a rotating 
yarn support, a yarn traversing mechanism, 
spaced yarn guiding elements on said traversing 
mechanism for guiding said plurality of yarns on 
to said yarn support, said yarn traversing mecha 
nism adapted to Oscillate said spaced yarn guid 
ing elements substantially longitudinally of the 
axis of said yarn support, a yarn Separating means 
fixed relative to said guiding elements and in 
alignment with the space between said guiding 

O 

5 
elements, at least one of said yarns passing on 
one side of said separating means and at least 
another of said yarns passing On the other side 
of said separating means, said separating means 
positioned a sufficient distance above said yarn 
guiding elements to cause said yarns to be laid 
down, adjacent the ends of the package, in sub 
stantial contiguity with each other as a result of 
the Oscillation of Said elements. 

HOOD WORTHINGTON, 

  


