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METHOD T0 PRUDUCE A HIGH BULK 

YARN PACKAGE 
Larry N. Pearce and Grady H. Sanders, Spartanburg, 

S.C., assignors to Deering Milliken Research Corpora 
tion, Spartanburg, S.C. 

lFiled Nov. 18, 1968, Ser. No. 776,534 
Int. Cl. D02g 1/00; Dtlóp 7 / 00 

U.S. Cl. 28-75 WT 3 Claims 

ABSTRACT UF THE DISCLUSURIE 

Method to produce a dyed yarn package with qualities 
similar to that of a skein dyed yarn package. The method 
incorporates a novel spindle onto which, preferably, high 
bulk yarns are wound under very little tension to provide 
a compact but loose yarn package which is amenable 
to eñicient bulking and dyeing. 

Previous to this invention, several methods of bulking 
and dyeing of yarn were known to the industry including 
skein dyeing which produces a very high quality yarn. In 
skein dyeing the yarn to be `bulked and dyed is wound 
into skein form from twister bobbins or shipping cones. 
The skeins are placed in a large carrier by draping the 
yarn over horizontally mounted poles called sticks. The 
skein will drape from a top stick and be located around 
a bottom stick, which is spaced downwardly from the top 
stick and upwardly from the bottom loop of the skein so 
that the yarn when relaxed will draw up and touch the 
bottom stick. The loaded carriers are then placed in the 
dye vat to bulk and dye the yarn. The dyed yarn is then 
centrifuged to extract the liquid therefrom. From the 
centrifuge the yarn is then backwound onto a shipping 
cone on a skein-to-cone Winder. This process provides a 
quality yarn which commands a premium price but the 
present technique of winding and backwinding of skeins 
is very ineñ‘icient resulting in a loss of machine elliciency 
and requires very skilled labor. 
Another method to relax and dye high bulk yarn is by 

the conventional dyeing method in which the yarn is 
wound onto a dye tube, loaded onto carriers and dyed in 
a pressure kettle. As with the skein dyeing method the 
liquid is then extracted and the yarn backwound onto 
shipping cones by conventional means. This method pro 
vides yarn which is inferior to skein dyed yarns but ern 
ploys efficient winding and backwinding. Further, since 
the yarn is pressure dyed, cycle times can be cut thereby 
increasing production. Also, since the package density of 
this method is greater than that of skein dyeing it is pos 
sible to obtain better space utilization of the dyehouse be 
cause of high loading per unit of fioor area. 

Therefore, it is an object of this invention to provide a 
package dyeing apparatus and method which produces a 
dyed yarn of quality similar to that of skein dyed yarn. 

Another object of the invention is to provide a method 
and apparatus to produce a high quality high bulk dyed 
yarn. 

Other objects and advantages will become apparent as 
the specification proceeds to describe the invention with 
reference to the accompanying drawings, in which: 

FIG. 1 is a schematic representation of the overall im 
proved process; 

FIG. 2 is a schematic perspective view of a new and 
improved yarn winding apparatus used in the process; 

FIG. 3 is a schematic pattern of the yarn wound by the 
winder of FIG. 2; 

FIG. 4 is a top view of the spindle transfer mechanism 
in operative position; 
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FIG. 5 is a view similar to FIG. 4 showing a spindle 

being transferred; 
FIG. 6 shows the spindle and wire guides in the posi 

tion when the yarn is being wound; 
FIG. 7 shows the wire guides in the position after 

dofling and before bulking; 
FIGS. 8 and 9 show the spindle and Wire guides in the 

position after the yarn has been wound and is ready to be 
bulked; and 
FIG. 10 shows the spindle and yarn after the yarn has 

been bulked. 
As previously discussed, the improved method and 

apparatus are designed to enhance dyeability of any yarn 
that has the characteristic of being bulked. This charac~ 
teristic may be defined as the ability of a yarn to contract 
lengthwise and at the same time expand radially to give 
a loose bulked appearance. There are a number of yarns 
which fall in this category such as Orlon, acrylics, high 
bulk Dacrons, viscose blends, etc. The herein disclosed 
method and apparatus has been found to be particularly 
attractive for bulking and dyeing of high bulk Orlon yarn 
in the manner shown in FIG. 1. 

In FIG. 1 the wound yarn package is indicated by the 
reference numeral 10 and is wound on the new and im 
proved spindle assembly 12. The package 10 containing a 
yarn capable of being bulked such as Orlon is placed into 
a pressurized steam chamber 14 for bulking. After the yarn 
package 10 is bulked in the steam chamber 14, it is de 
livered to a transfer apparatus, generally denoted 16, 
wherein the bulked yarn is transferred to a dye tube 17 
for dyeing. From the transfer apparatus 16 the new yarn 
package 18 is loaded into a dotf truck 20 and conveyed to 
the dye beck 22 for dyeing. 
The transfer apparatus 16 basically consists of an end 

less belt 24 to which is attached a plurality of upright 
spindles 26 each having a stop plate 28 on the bottom 
therefrom. Starting at the entrance or left end of the top 
run of the belt 24 a series of operations are performed to 
produce the new improved package 18. At position A a 
lock plate 30 is telescoped over the spindle 26. At posi 
tion B the dye tube 17 is telescoped over the spindle 26 
with one end being inserted and held in a central opening 
in the plate 30. Then at position C a perforated yarn sup 
port plate 32 is telescoped over the dye tube 17. Then the 
spindle moves to position D where the bulked yarn is 
doffed from the spindle assembly 12 and placed on the 
dye tube 17. At position E a second perforated yarn sup 
port plate 32 is placed on top of the bulked yarn and a 
second lock plate 30 is placed on top of the second support 
plate 32. Then a pressure actuated member 34 is actuated 
at position F to engage the second lock plate 30 to reduce 
the height of the yarn package to provide the compact 
package 18 shown at position G. 

Looking now to FIGS. 2-10, and especially to FIGS. 
2 and 3, the new and improved winding technique will 
be explained. As discussed briefly before, it is proposed to 
provide a dye package which incorporates the advantages 
of a skein dyed package and a package dyed package. To 
this end, the package should be such that (l) the yarn pat 
tern is such that the yarn can contract without tightening 
on itself, (2) the density of the package must be low to 
allow space for yarn movement while bulking and (3) the 
pattern must be such to allow easy and efficient winding 
and backwinding at an acceptable production rate. To this 
end, the winding pattern shown in FIG. 3 is employed 
wherein the yarn is delivered from a coiler tube 34 in a 
helical pattern onto a turntable 36 so that theyarn forms 
a package composed of an ascending series of loops 37 
which surround the center line of the turntable 36. This 
is basically accomplished by having the axis of the coiler 
tube eccentric to the axis of the spindle assembly 12 and 
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rotating the coiler tube at a much greater r.p.m. than the 
r.p.m. of the turntable 36. To accomplish this result, the 
winding arrangement shown schematically in FIG. 2 1s 
employed. 
FIG. 2 represents only one position of a multi-position 

frame on which yarn 38 to be bulked and dyed is deliv 
ered into the aspirator 40 by means of nip rolls 4‘1 and 
42 suitably driven. Air under pressure is supplied into the 
aspirator 40 via air inlet 44 and transports the yarn 38 
through the rotating coiler tube 34. Coiler tube ̀ 34 is suit 
ably supported in bearings 46 and 48 on support members 
50 and 52, respectively, and can be adjusted relative there 
to to position the outlet of the coiler tube 34 relative to 
the axis of the spindle i12. Located on the coiler tube 34 
between the bearings 46 and 48 is a whorl 54 which is 
contacted by drive tape 56 to rotate the coiler head 34. 
Mounted adjacent the whorl 54 opposite the drive tape 
is a brake 58 suitably positioned by the piston 60 to stop 
the rotation of the coiler head 34 when desired. 
The spindle assembly 12 is supported in a position 

under the coiler tube 34 on a suitable frame 62 to receive 
yarn from the coiler tube 34. Mounted on the ¿frame 62 
is a bearing block 64 which supports a shaft 66 that pro 
jects up through the upper and lower plates 68 and 7 0` of 
the pivot arm assembly 72. Surrounding the shaft 66 be 
tween the upper and lower plates 68 and '70 is a collar 

' member 74 welded or otherwise secured to both plates 68 
and 70 to maintain a spaced relationship between plates 
68 and 70. Fixed to the shaft 66 through suitable means 
is a sprocket 75 which is engaged by a chain ’76, which 
is connected to and driven by the piston rod 78 of double 
acting pneumatically operated piston 80. An idler gear 82 
is rotatably supported with respect to the shaft 66 and is 
engaged by a chain 84 which moves the spindles of the 
next adjacent spindle position. In like manner the chain 
76 engages an idler gear similar to idler gear 82 on the 
spindle of the next adjacent position in the opposite direc 
tion to the spindle engaged by chain 84. 

Pivot arm assembly 72 at each position supports two 
spindles 12 so that one spindle can be operating while the 
other spindle is being doffed. Rotatably supported in each 
end of the upper and lower plate members 68 and 70 is 
a spindle cup 86 to which a whorl 8‘8 is ñxed thereto for 
engagement by the spindle drive tape 90 ̀ which extends the 
length of the frame to simultaneously provide a drive 
means for all the spindle positions. A cam member 92 
is connected to the bottom of the spindle cup 86 and ro 
tates therewith for reasons hereinafter explained. 

Slidably mounted on rods 94 adjacent the spindle as 
sembly 12 is turntable traverse plate 96 which controls 
the build of yarn on the spindle. Pivotally mounted on the 
traverse plate 96 are two plate members 98 to which are 
attached the semi-circular segments 100 which when 
mated, as in FIG. 2, support the turntable 36 in a pre 
determined position. The position of the plate 96 is con 
trolled by a pneumatically operated piston 10'1 which 
exerts a downward force on the plate 96 through linkage 
102 and let-ott chain 104 which allows the plate 96 to be 
lowered at a predetermined rate under the pressure ex 
erted by the piston 101. 
The spindle assembly 12 basically consists of the turn 

table 316, the spindle cup 86, a perforated cylindrical 
center member 105 which has a solid end portion 106 
which slidably engages a hollow projection in the bottom 
of the cup to hold the spindle upright, a plurality of elon 
gated slender wire members 108 which are rotatably se 
cured in the upper and lower retaining collars 110 and 
112 secured on the center member 105 by suitable means 
such as set screws. The wire members 108 normally as 
sume the operating position as shown in FIGS. 2 and 6 
or are rotated to outward extreme position where they 
engage the ends of the L-shaped members 114, welded or 
otherwise secured to the legs 1'16 of the turntable or are 
rotated to a position flush with the cylindrical center mem 
ber 105», as shown in FIGS. 8-1‘0. 
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4 
OPERATION 

In normal operation air is supplied continuously to the 
aspirator 40 and the supply of yarn 38 to be bulked and 
dyed is controlled by the nip rolls 41 and 42 which are 
started and stopped automatically by a suitable control 
system (not shown). FIG. 2 represents the spindle when 
pivot arm assembly has rotated to a position where whorl 
8,8 has been contacted by the drive tape 90 and the cam 
member 92 has contacted the pivot pin 1'18 and pushed 
it to the rear position (FIG. 4) to close the semi-circular 
elements 100 under the turntable 36. The coiler tube 34 
ís not in operation and yarn is not being supplied to the 
aspirator. Since the spindle 12 is rotating the wire mem 
bers 108, due to the drag of the turntable 36 on the seg 
ments 100 are pivoted out to position shown in FIGS. 2 
and 6 wherein the bottoms of the wire members 108; are 
restricted by further outward movement by the inside 
diameter of the spindle cup "86. 
Then when it is desired to build a yarn package, the 

turntable 36 is raised to the position shown in phantom 
in FIG. 6 by actuation of the air-cylinder 101, thereby 
raising the turntable traverse plate 96 and causing the 
semi-circular elements 100 to be raised pushing the turn 
table 36 upwards to the indicated position. Then the brake 
58 is released and the nip rolls 41 and 42 are actuated to 
supply yarn to the aspirator 40'. As described previously, 
the coiler tube 34 rotates at a rate considerably faster than 
the turntable and spindle to provide an ascending series 
of yarn loops. In the preferred form of the invention the 
rotation of the coiler tube 34 is on the order of 2200 
r.p.m. while the spindle is rotating at a rate of 15 r.p.m. 
in order to lay a considerable number of loops for any 
one vertical position of the turntable 36. Then to provide 
height to the package the let-oit chain 104 allows the 
traverse plate 96 to drop at a predetermined rate under 
the pressure from the pneumatically actuated piston 101. 
The traverse plate 96 and turntable 36 descend until the 
switch actuator 120 engages the switch 122 mounted in 
any suitable manner. When switch 122 is actuated the 
brake 58 will be engaged to slow the rotation of the coiler 
tube 34 and to disconnect the drive of the nip rolls 41 
and 42. The yarn 38 being supplied to the spindle will then 
tend to form small loops around the top of the center 
spindle member and be broken as the tension on the yarn 
increases due to the decrease of yarn supply to the coiler 
t'llbe 34 since the nip rolls 41 and 42 are no- longer oper 
ative and the spindle 12 continues to rotate at its normal 
s eed. 
pAs brieñy discussed before, the semi-circular segments 
100 are welded or otherwise seccured to the plates 9l8 
which are pivotally connected to the pivot pin 118. The 
pivot pin 118 is slidably movable in the slot 124 in the 
traverse plate 96. A pair of lever arms 126 are pivotally 
secured at one end to a post 128 secured to the top surface 
of the traverse plate while one end of one lever arm 126 
is pivotally secured to a post 130 secured to one plate 98 
and the other lever arm 126 is pivotally secured to another 
post 132 secured to the other plate 98'. Secured to the posts 
130 and 132 is a spring member 134 biasing the plates 98 
toward one another. _ 
When the package is completed on the spindle 12 and 

is ready to be doffed, an empty spindle will be placed 1n 
the spindle cup -86 of the other spindle posit1on on the 
pivot arm assembly 72 and air will be supphed to air 
inlet 136 of the piston 80 to cause the chain 76 to move 
in the clockwise direction to rotate both the full package 
spindle and the empty spindle in the clockwise direction. 
As the full package starts to rotate the spindle cup 86 
will engage one of the semi-circular elements Í100 caus 
ing the segments 100 to open, thereby pivoting the plates 
98 against the bias of the spring 134. At the same time, 
the pivot pin 11‘8 will be slid toward the semi-circular 
segments in the slot 124 due to the pivotal movement of 
the plates 98. When the pivot pin 118 slides beyond the 
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middle of the slot the spring 134 will cause the segments 
100 to open all the way and be locked in the open posi~ 
tion since the pivot pin will be forced or slid into the for 
ward position as shown in ̀ FIG. 5. The pivot arm assem 
bly Will continue to rotate clockwise 180° until the empty 
spindle moves into position under the coiler head 34 and 
the cam 92 engages the pivot pin 118 and forces it rear 
wardly to close the semi-circular segments 100 under the 
turntable 36 in preparation for Winding a new yarn 
package. 
The newly wound yarn package which is now in the 

empty spindle position is now removed from the spindle 
cup I86 and the `wire members 108 are now pivoted to the 
extreme outward position where they engage the ends 
of the L~shaped members 114 to firm up the newly Wound 
packages (FIG. L7). Then the wire members are rotated 
inwardly adjacent the hollow center member 105 as 
shown in FIGS. 8 and 9 to provide a Space indicated as 
136, around the spindle to allow the yarn to bulk when 
placed into the pressurized steam chamber 14. Then the 
yarn package is placed in the steam chamber 14 and is 
therein bulked to produce the package shown in FIG. 10. 
It should be noted that the bulked yarn package tends to 
be reduced in height during bulking since the length of 
yarn is normally shortened during bulking. The bulked 
yarn package is then further processed in the manner 
hereinbefore explained. 

IIt can be readily seen that the yarn package produced 
by this method and apparatus has both the characteristics 
of a skein dyed yarn package and the characteristics of a 
conventional wound package. This invention provides a 
yarn package in which the yarn is wound in a loose com 
pact conliguration which can be readily bulked and dyed. 

Although we have described in detail the preferred em 
bodiment of our invention, we contemplate that changes 
may be made without departing from the scope or spirit 
of our invention and we desire to be limited only by the 
scope of the claims. 
That which is claimed is: 
1. A method of bulking a package of -yarn comprising 

the steps of: rotating a yarn supply means at predeter 
mined r.p.m. around a spindle to supply an ascending 
series of yarn loops around the spindle onto a turntable, 
rotating and lowering the turntable as the yarn is being 
supplied thereto with the r.p.m. of said yarn supply 
means ‘being at least one hundred times the r.p.m. of the 
turntable to form a low density yarn package, rotating 
the completed yarn package about a pivot axis spaced 
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from the axis of the spindle during the formation of the 
package, doñing the completed package from the turn 
table and bulking the yarn on the spindle. 

2. A method of dyeing a package of yarn comprising 
the steps of: rotating a yarn supply means at a predeter 
mined r.p.m. around a spindle to supply an ascending 
series of yarn loops around the spindle onto a turntable, 
rotating and lowering the turntable as the yarn is being 
supplied thereto with the r.p.m.. of said yarn supply 
means being at least one hundred times the r.p.m. of the 
turntable to form a low density yarn package, rotating 
the completed yarn package about a pivot axis spaced 
Vfrom the axis of the spindle during the formation of the 
package, doñ'ing the completed package from the turn 
table, bulking the yarn on the spindle and dyeing the 
bulked package. 

3. The method of claim 1 wherein the spindle is ex 
panded prior to bulking of the yarn to ñrm up the wound 
yarn package. 
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