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The present invention relates to novel improvements 
in knitting with nylon yarns which are lively and tend 
to kink when relaxed. Yarns of this type are disclosed 
in copending U. S. applications Serial No. 248,283, filed 
September 25, 1951; Serial No. 342,709, filed March 
16, 1953; Serial No. 367,776, filed July 13, 1953, and 
Serial No. 454,204, filed September 3, i954. The inven 
tion is applicable to either monofilament or multifilament 
nylon yarn, as disclosed in said applications, although it 
is of particular importance when used with monofilament 
yarns since these are the most difficult to handle. 
The above applications describe, inter alia, the pro 

duction of knitted fabric, e. g., women's hosiery, by al 
ternately knitting with oppositely twisted nylon yarn 
which is lively due to the twist therein and kinks when 
relaxed. Accordingly, in order to avoid kinking when 
the yarn is relaxed, specific means must be utilized to 
control the twist until the fabric is knit. Several satis 
factory ways of controlling this lively yarn during knit 
ting are disclosed in the above-mentioned applications. 
For instance, Serial No. 342,709 and Serial No. 367,776 
propose that the twisted yarn be sized so as to hold the 
torque therein temporarily dormant until the desired fab 
ric has been knit. This effectively eliminates kinking in 
the case of multifilament nylon yarn. However, with 
monofilament nylon yarn, it is difficult to put enough size 
on the yarn to entirely deaden the twist and permit com 
pletely satisfactory knitting. Accordingly, it is proposed 
in Serial No. 454,204 to avoid kinking of lively monofila 
ment nylon yarn by winding the yarn onto the supply bob 
bin in a direction opposite to its twist, i. e., yarn with Z 
twist is wound onto the bobbin in a clockwise manner, 
while yarn with S twist therein is wound on the bobbin in 
a counterclockwise fashion. 

Additionaily, it is proposed in Serial No. 454,204 to 
leave the takeoff end of the bobbin substantially free of 
yarn. In this way, when tension on the monofilament 
yarn taken off the bobbin is relaxed so that kinking 
would normally occur, the yarn torque causes the yarn 
to turn in towards the bobbin and cleave to the yarn 
free end thereof. In other words, the torque which, 
under conventional circumstances, would cause kinking 
of the relaxed yarn is actually utilized to effectively avoid 
kinking. 

It has now been found that even more outstanding 
results can be obtained if the unique wind and cleavage 
Zone of Serial No. 454,204 and/or the sizing operation 
of Serial No. 342,709 and Serial No. 367,776 are Sup 
plemented, and preferably replaced, by providing means 
at the takeoff end of the bobbin which sets up a static 
charge that attracts the relaxed yarn thereto without 
exerting any substantial amount of drag on the yarn 
when the latter is drawn under tension and supplied 
to the knitting machine. Accordingly, the principal ob 
ject of the present invention is to provide novel improve 
ments in knitting with nylon yarn which is lively and 
tends to kink, when relaxed. 

Another object of the invention is the provision of 
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2 
unique means for avoiding the kinking of lively nylon 
yarn, particularly monofilament nylon, in knitting with 
the same. 

Other objects will be apparent from the following de 
tailed description and the accompanying drawings where 
1. 

Figure 1 is a fragmental elevational view of a conven 
tional bobbin showing the kinking that occurs therewith 
when using lively yarn; 

Figure 2 is a fragmental elevational view of a supply 
bobbin including a preferred form of anti-kinking means 
according to the invention; 

Figure 3 is a plan view of the anti-kinking means of 
Figure 2; 

Figure 4 is a fragmental elevational view of another 
embodiment of the present invention; 

Figure 5 represents a plan view of the embodiment 
of Figure 4; and 

Figures 6-8 represent fragmental elevational views of 
other alternative embodiments of the present invention. 

Referring more particularly to the drawings, Figure 
1 discloses a bobbin 2 having lively nylon yarn 4 wound 
thereon in conventional manner. Positioned above the 
takeoff end of the bobbin, and in alignment with the 
longitudinal axis thereof, is the customary loop or guide 
member 6 through which yarn is periodically taken off 
the bobbin under tension (as indicated by the full line) 
and fed to the knitting needles (not shown) of any suit 
able knitting machine, e. g., a full-fashioned hosiery 
knitting machine. As the knitting needles function to 
knit a course of the desired fabric, the yarn is nomen 
tarily relaxed and, even though this period of relaxation 
is extremely short, it is sufficient to permit the yarn to 
turn upon itself, by virtue of the twist torque therein, 
and assume the kinked condition shown at k in Figure 1. 

Figures 2 and 3 show preferred means according to 
the invention for avoiding the kinking shown in Figure 1. 
These means comprise a pair of flat, circular discs 8 and 
i0 fixed to the takeoff end of bobbin 4. These discs 
preferably comprise Plexiglas (polymethyl methacrylate) 
although any other material which sets up a static field, 
such as cellulose acetate, wood coated with shellac or Lu 
cite, may be used. As shown, the disc centers are aligned 
with the longitudinal axis of the bobbin and the discs 
project outwardly beyond the lateral confines of the bob 
bin so as to provide a pair of yaril-contacting surfaces 
about the takeoff end. 

In the embodiment shown in Figure 2, discs 8 and 10 
are held together in parallel, spaced relationship by 
means of a spacer member 32, which may be of wood 
or other suitable material, and screw means 14. The 
discs may be fixed to the takeoff end of the bobbin, or 
otherwise positioned adjacent thereto, in any suitable 
way. Where the takeoff end of the bobbin is hollow, as 
shown, the anti-kinking means may include an attaching 
member 6 of wood or the like rigidly fixed to the discs 
by Screw means 4 and suitably shaped to fit snugly into 
the hollow end. In this way, the anti-kinking means may 
be readily attached to or detached from the bobbin. 
The size and positioning of discs 8 and 20 can be 

widely varied but should be such that sharp angles in 
the yarn are avoided. In other words, the discs should 
exert a minimum resistance on the yarn as it is drawn 
off the bobbin and fed to the knitting machine through 
guide member 6. 

inner disc 8 is not essential, as shown in the embodi 
ment of Figure 6, but it is preferred in order to insure 
against sharp angles in the yarn being taken off the 
bobbin. To this end, disc 3 has a somewhat smaller 
diameter than disc is). In this way, it is possible to 
provide for a gradual variation in the angle of the yarn 
taken off the bobbin. Similar consideration should be 
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given to the positioning of disc 10 with respect to guide 
member 6 so as to minimize sharp changes in the direc 
tion of yarn travel. 

in practicing the present invention, the yarn 4 must 
be wound on the bobbin in a direction opposite to the 
twist therein as described in Serial No. 454,204. How 
ever, it is not necessary to provide a yarn cleavage Zone 
on the bobbin although such zone may be utilized if 
desired. 
Assuming that 15 denier monofilament nylon yarn 

which has been heat set and subsequently twisted be 
tween 10 and 20 turns per inch is wound on bobbin 2 
in a direction opposite to its twist, the yarn 4 will take 
the position shown by the full line in Figure 2 as it is 
drawn off the bobbin through guide merber 6. How 
ever, when the yarn is relaxed for the knitting opera 
tion, as discussed above in connection with Figure 1, 
the static charge set up by the discs causes the relaxed 
yarn to adhere thereto in the manner shown by the 
broken lines in Figure 2. This attraction of the yarn 
for discs 8 and i8 effectively avoids kinking despite the 
relaxed nature of the yarn. However, the attraction 
is such that no Substantial annount of drag is caused 
thereby when the yarn is again put under tension and 
drawn to the knitting machine. 
The embodiments of Figures 4-8 are basically similar 

to the anti-kinking means shown in iFigures 2 and 3 
in that they also include the provision of a Snooth, 
unobstructed circular yarn-contactiig surface which at 
tracts the yarn when it is relaxed, by virtue of the static 
charge thereon, and at the same time exerts substantial 
ly no drag on the yarn as it is drawn thereover. in 
Figures 4 and 5, the anti-kinking means comprise a 
substantially frusto-conically shaped cap i3 positionsd 
to enclose the takeoff end of bobbin 2. Cap 13 is de 
tachably secured to the end of the bobbin by an attach 
ing member 16 fixed to the cap by suitable screw means 
14 as in the embodiment shown in Figures 2 and 3. The 
cap 8 of Figure 4 functions in the same manner as the 
discs 8 and 49 of Figure 2 when the tension of the 
yarn drawn through guide member 6 is relaxed. 
The anti-kinking means of Figure 6 comprise a single 

flat, circular disc 23 detachably secured to the takeoff 
end of the bobbin and projecting circumferentially about 
the same to provide the desired yara-contacting and at 
tracting surface. Figure 7 shows a double funnel-type 
arrangement including a frusto-conically shaped cap 22, 
as in Figure 4, enclosing the takeoff end of the bobbin 
and a second, similarly shaped cap 24 inverted thereon. 
This particular arrangement is desirable where the yarn 
has a relatively great amount of torque and a larger 
yarn attracting surface is necessary. The anti-kinking 
assembly of Figure 8 represents a combination of the 
eatures shown in Figures 4 and 6. In particular, the 
embodiment of Figure 8 includes flat, circular disc 26 
having the frusto-conically shaped cap 23 of Figure 4 
positioned thereon in an inverted position. &S in Fig 
ures 2 and 4, the anti-kinking assemblies of Figures 6-8 
include a suitably shaped meinber 6 for ready attach 
ment to the hollow end of the bobbin. Screw means 
4 which fix member 6 to the yarn attracting member 

also serve to join together the caps 22 and 24 of Figure 
7 and the disc 26 and cap 23 of Figure 8. 
The bobbin. 2 on which the yarn is wound and fed 

to the knitting machine may be made of any material 
conventionally utilized. Preferably, however, it also 
comprises a material which sets up a static charge so 
as to attract the yarn thereto, thus Supplementing the 
effect of the anti-kinking means of the invention. Wood 
en bobbins coated with shellac have been found satisfac 
tory for this purpose. 
As indicated above, the invention is operable with 

either monofilament or multifilament lively nylon yarn, 
although it is most advantageously used with monofila 
ment yarn processed in accordance with the disclosure 
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of copending application Serial No. 454,204, the subject 
matter of said application and Serial No. 342,709 and 
Serial No. 367,776 being incorporated herein by ref 
erence. Typically suitable monofilament nylon yarn is 
10, 12 or 15 denier yarn which contains from 5 to 40, 
and preferably 10 to 20, turns per inch. 

It will be appreciated that various modifications may 
be made in the invention as above described without in 
any way deviating therefrom. For example, while the 
bobbin is shown as generally cone shaped with a hol 
low end, it may be a solid cylinder to which the yarn 
contacting and attracting means are fixed in any con 
venient manner. Accordingly, the scope of the inven 
tion is not limited to the foregoing description except 
as it may be defined in the following claims wherein we 
claim: 

1. For use in a knitting operation, a package of twisted 
nylon yarn wound on a core, which yarn possesses a 
tendency to kink when unwound in a relaxed condition, 
a member located adjacent the takeoff end of the core 
and having a smooth circular outer yarn-contacting sur 
face, said member being formed from a material which 
sets up a static field as a result of the rubbing of the yarn 
over said yarn-contacting surface, thereby causing the 
yarn to adhere thereto while being unwound and prevent 
ing the yarn from kinking without exerting any substan 
tial drag upon said yarn as it is drawn off said package, 
said member comprising the sole means for so controlling 
the yarn as it leaves the package. 

2. A device as defined in claim 1, wherein a substan 
tially frusto-conically shaped cap is mounted on said core 
adjacent the takeoff end thereof. 

3. A device as defined in claim 1, wherein a single flat 
circular disc is mounted on said core adjacent the takeof 
end thereof. 

4. A device as defined in claim 1, and in which two 
spaced juxtaposed flat circular discs are mounted on said 
core adjacent the takeoff end thereof, and the innermost 
of said discs is of a smaller diameter than the other disc. 

5. A device as defined in claim 1, wherein two frusto 
conically shaped caps are mounted on said core adjacen 
the takeoff end thereof. 

6. A device as defined in claim 1, wherein one flat cir 
cular disc and one frusto-conically shaped cap are mount 
cd on said core adjacent the takeoff end thereof. 

7. A device as defined in claim 1, wherein said mem 
ber is detachably mounted on said core. 

8. For use in a hosiery knitting machine, a bobbin 
having twisted nylon yarn wound thereon which possesses 
a tendency to kink when unwound in a relaxed condition, 
a member mounted on said bobbin adjacent the takeof 
end thereof and having a smooth circular outer yarn 
contacting surface, said member being formed from a 
material which sets up a static field as a result of the rub 
bing of the yarn over said yarn-contacting surface, thereby 
causing the yarn to adhere thereto while being unwound 
and preventing the yarn from kinking without exerting 
any substantial drag upon said yarn as it is drawn off 
said bobbin, said member comprising the sole means for 
so controlling the yarn as it leaves the bobbin. 

9. A method of preparing twisted nylon yarn for a 
knitting operation, said yarn having a tendency to kink 
when unwound in a relaxed condition, comprising wind 
ing said yarn on a bobbin in a direction opposite to the 
twist therein and unwinding said yarn over a member 
having a circular yarn-contacting surface at an end of 
said bobbin comprising a material which sets up a static 
field as a result of the rubbing of the yarn over said yarn 
contacting surface, thereby causing the yarn to adhere 
thereto while being unwound and preventing the yarn. 
from kinking. 

10. A method of preparing twisted nylon yarn as de 
fined in claim 9, and in which the yarn is wound on said 
bobbin leaving a portion of said bobbin adjacent the take 
offend thereof free of yarn. 

- 
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11. A method of preparing twisted nylon yarn as de 
fined in claim 1 and in which the yarn is monofilament 
nylon yarn. 

12. A bobbin having twisted nylon yarn wound thereon 
in a direction opposite to the twist therein which possesses 
a tendency to kink when unwound in relaxed condition 
and at least one member mounted on said bobbin adja 
cent the takeoff end thereof and having a smooth circular 
outer yarn-contacting surface, said member being formed 
from a material which sets up a static field thereby caus 
ing the yarn to adhere thereto while being unwound even 
in a relaxed condition and preventing the yarn from kink 
ing without exerting any substantial drag upon said yarn 
as it is drawn off said bobbin. 

13. A device as defined in claim 11 wherein said 
member having a circular yarn contacting Surface is 
formed from a plastic material. 

14. A device as defined in claim 11 wherein said 
bobbin is formed from a material that sets up a static field 
and thereby causes the yarn to adhere thereto. 

15. A device as defined in claim 11 wherein two spaced 
juxtaposed flat circular discs are mounted on said bobbin 
adjacent the takeoff end thereof and the innermost of Said 
discs is of a smaller diameter than the other disc. 
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16. A device as defined in claim 11 wherein said yarn 

is nonofilament nylon yarn. 
17. A device as defined il claim 11 and in which a 

portion of the bobbin adjacent the takeoff end of the 
bobbin is substantially free of yarn and provides a 
cieavage Zone for the yarn. 
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