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The present invention relates to apparatus for ther 
mally processing continuous and discontinuous multifila 
ment and monofilament yarns. The invention has par ticular utility in reprocessing "torque stretch yarns” and 
other "textured yarns.' 
The primary object of the present invention is to pro 

vide an improved apparatus for processing yarns to pro 
duce regulated or controlled characteristics in the proc 
essed yarn. Yarns having thermoplastic qualities mani 
fest certain characteristics, but also possess certain latent 
characteristics, which are induced in the yarn by the proc 
essing of them. The latent characteristics may become 
activated or manifest themselves during subsequent op 
erations or storage of the yarn or of the gray or finished 
fabric formed therefrom. 
Yarns have been thermally processed for a number of 

years in discontinuous operations where the yarn is sub 
jected to heat while it is in a package such as a spool, 
bobbin or the like. When thermally processing yarn in 
packages, the position of each yarn section in the pack 
age determines the amount of tension and lateral com 
pression upon it. Throughout the package the amount of 
tension and lateral compression varies and accordingly, 
Some sections of the yarn have different manifest char 
acteristics than other sections, thus producing a non-uni 
form yarn. The non-uniform yarn, when it is fabricated, 
Inay cause streaks or other undesirable irregularities in 
the fabrics. The present invention provides apparatus for 
thermally processing yarn to uniformly control or regu 
late its characteristics. 
More specifically, the present invention provides ap 

paratus for thermally processing yarn having thermopias 
tic qualities during its continuous travel, wherein the 
yarn is Subjected to controlled degrees of tensile stress, 
with and/or without correlated heat. The apparatus also 
provides means for imparting a twist to the yarn follow 
ing its processing. 
The preferred embodiment of the present invention 

constitutes a down-twister which operates in a conven 
tional manner to impart twist to the yarn as it is wound 
on the take-up package. The apparatus of the present 
invention also includes accurately regulatable tension 
controlling devices along with a heating element. The 
tension controlling devices may take various forms, and 
the heatting devices may be of differsnt forms. 

All of the objects of the present invention are more 
fully set forth hereinafter with reference to the accom 
panying drawings wherein: 

Fig. 1 is a vertical transverse sectional view illustrat 
ing an apparatus made in accordance with the present in 
vention; 

Fig. 2 is a fragmentary view in front elevation of the 
apparatus shown in Fig. 1; 

Fig. 3 is a fragmentary view in perspective of the heat 
ing elements of the apparatus shown in Figs. 1 and 2; 

Fig. 4 is an enlarged view taken in section on line 
4-4 of Fig. 3; 

Figs. 5, 6, and 7 are detached perspective views of se 
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lected contact plates which may be used in conjunction 
with the heating elements illustrated in Figs. 3 and 4; 

Fig. 8 is a view in perspective of a yarn feed device of 
the apparatus shown in Figs. 1 and 2; 

Fig. 9 is a vertical transverse sectional view diagram 
matically illustrating the travel of the yarn through the 
apparatus shown in Figs. 1 and 2; 

Fig. 10 is a view similar to Fig. 9 in front elevation; 
Fig. 11 is a fragmentary view similar to Fig. 9 at a re 

duced scale showing a modification within the scope of 
the present invention; 

Figs. 12 and 13 are fragmentary views similar to Figs. 
1 and 2 of the modification illustrated diagrammatically 
in Fig. 11; 

Fig. 14 is a detached fragmentary view in front eleva 
tion of a modified form of heater element to be used in 
lieu of the heater element shown in Figs. 3 and 4; and 

Fig. 15 is a view in section taken on the line 15-15 of 
Fig. 14. 
The apparatus of the present invention provides means 

for mounting one of more Supply packages from which 
the yarns are drawn and advanced to a take-up package 
where the yarn is twisted as it is wound onto the package. 
Tension controlling devices are mounted on the appara 
tus intermediate the supply and take-up packages to apply 
selected degrees of tension to the yarn during its travel 
from the supply package to the take-up package. A 
heater is provided to heat the yarn as it is continuously 
traveled from the supply to the take-up packages. Regu 
lating devices are provided for the tension controlling de 
vices and the heating devices to enable correlation of the 
tension and heat applied to the yarn to thereby provide 
accurate and precise control of the physical character 
istics of the yarn produced by the correlated heat and 
tension. The invention has particular utility in practic 
ing the methods disclosed in the copending U. S. patent 
applications of Stoddard and Seem, Serial Number 
401,803, filed January 4, 1954, now Patent Number 
2,803,108, and Serial Number 653,953, filed April 19, 
1957. 
Referring now to the drawings, the apparatus illus 

trated in Figs. 1 and 2 comprises a stationary frame 20 
forming at its upper end a creel 21 for receiving one or 
more yarn packages. In the present instance, the creel 
2 comprises a plurality of outwardly projecting pins or 
arms 22, projecting towards thread guide loops 23 hav 
ing associated therewith disc tension controlling devices 
24 and yarn rollers 25. In the present instance, the pins 
22 are mounted in tiers of six in each section of the creel 
2. Underlying the guide loops 23, disc tensions 24 and 
rollers 25, is a guide bar 26 extending across the full 
width of the machine. Below the creel 2, the frame 
20 mounts stop motion drop eyes 27. The drop eyes 27 
operate in a conventional manner to interrupt the ad 
vance of the yarns in the associated section of the ma 
chine in the event of breakage or run-out of the yarns 
passing therethrough. A second guide bar 28 extends 
across the full width of the machine to engage the yarns 
when they are drawn from the side of the package and 
bypass the guide loops 23, disc tensions 24 and rollers 
25. The creel and stop motion drop eyes are conven 
tional elements of a down-twister and are not described 
in further detail. 

In accordance with the present invention, a second ten 
sion controlling device is mounted on the frame 20 below 
the stop motion drop eyes 27. In the illustrated embodi 
ment of the invention, the second tension controlling de 
vice is shown at 36 and comprises a housing rotatably 
mounting large and small feed rolls 31 and 32 respec 
tively. The feed rolls 31 and 32 are geared to a drive 
shaft 33 through a clutch (not shown) in the housing. 
A nip roll 34 is mounted in engagement with the feed 
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roll 31 and is guided for a vertical displacement there 
against by a guide member 35 (see Fig. 8). The weight 
of the roll 34 biases it against the feed roll 31 to firmly 
nip the yarn against the feed roll and provide a positive 
drive for the yarn by the feed roll. The yarn from the 
stop motion drop eye 27 is guided into engagement with 
the feed roll 32 by a pigtail 36 mounted on the housing 
of the tension device 30. 

Heating means for the yarn is mounted on the frame 
20 below the tension controlling device 30. To this end, 
an insulating block 49 is mounted on the frame 20 by a 
channel 39 as clearly shown in Figs. 1 and 4, and extends 
across the full width of the machine. The channel 39 
mounts a heating plate 44, which may extend across sev 
eral sections of the machine or may be coextensive in width 
with only one section. The heating plate 43 embodies 
electrical heater elements 43 which are energized by 
electric conductors (not shown) embedded in the insulat 
ing block 49 and connected to a source of electric cur 
rent. A thermostat 44 is mounted in the heating plate 
41 and connections are provided to control the supply of 
energy to the heating element in response to the thermo 
stat 44, Substantial heat loss to the surrounding atmos 
phere from the heating plate 4 is prevented by an insu 
lated cover element 45 surrounding the plate 42 on oppo 
site sides of the path of travel of the yarn thereacross. 
If desired, the heating plate 41 may be provided with a 
grooved contact element 46 secured to the plate to supply 
heat to the yarns in the groove thereof both by conduc 
tion and by radiation. The insulating block 40 and the 
insulating cover 45 thermally isolate to a substantial de 
gree the path of travel of the yarn from the surrounding 
atmospheric conditions, and the thermostat 44 operates 
to control the temperature of the plate 4i and element 
46 with a high degree of accuracy to guard against changes 
in temperature due to changes in ambient temperature 
and the change in the rate of heat absorption by the yarn 
traveling thereover. Yarn separators 47 and 48 are 
mounted on the channel 39 above and below the heating 
plate 41 to direct the plurality of yarn ends passing over 
the plate in parallel relation and guard against interen 
gagement of adjacent yarn ends and consequent inter 
ference of the yarn ends with the travel of the adjacent 
yarn ends. 
Means is provided following the heater to supply oil or 

other liquid to the yarn after passage over the heating 
Zone. In the present instance, the liquid applicator or 
lubricator comprises a driven roll 50 mounted for rota 
tion with a shaft 51 extending the full width of the appa 
ratus. The shaft is journaled for rotation on the frame 
20 as indicated at 52. The driven roll 50 picks up oil or 
other liquid from a supply 54 thereof (see Fig. 9) con 
tained in a trough 53 mounted on the frame 20. The shaft 
51 operates to drive the roll 50 at a sufficient rate to carry 
liquid from the supply 54 to the yarn traveling past the 
roll 50 in tangential engagement therewith. 

In accordance with the invention, feed means or a 
second tension controlling device is provided which co 
operates with the tension controlling device 30 to insure 
a proper tension on the yarn as it passes through the 
heating zone afforded by the heater assembly. To this 
end, a feed roll assembly 60 is mounted on the frame 20 
below the liquid applicator roll 50. The assembly 60 
comprises a housing rotatably mounting large and small 
feed rolls 61 and 62, which are geared to a drive shaft 
63 through a clutch (not shown) in the housing. A nip 
roll 64 is mounted in engagement with the feed roll 61. 
to insure engagement of the yarn with the feed roll. The 
nip roll 64 is mounted for vertical sliding movement in a 
guide element 65 similar to the guide element 35, and is 
biased by its own weight to engage against the feed 
roll 61. The yarn is guided from the roll 50 into en 
gagement with the feed roll 62 by means of a pigtail eye 
66 mounted on the housing 60. The yarn leaving the 
feed means 60 is passed over a stop motion roller 67 
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4. 
which operates to disengage the clutches of the feed roll 
assemblies 3G and 60 when the yarn breaks. 

Conventional means is provided to collect the yarn 
from the feed means 60 and twist it as it is wound on 
the take-up package. To this end, a conventional yarn 
twister spindle 70 is mounted on the frame 20 for rota 
tion by a belt 72. A traveler ring 72 is mounted for 
vertical reciprocation on the frame as indicated at 73, 
and a conventional centering eye 74 is provided. The 
usual traveler 75 is engaged with the traveler ring 72 to 
apply the desired tension to the yarn as it is fed by the 
feed means 60 to the packages on the spindle 70. 

Referring now to Figs. 9 and 10, the apparatus operates 
to thermally process several strands of yarn and twist 
them together while winding them on the take-up pack 
age. As shown in these figures, supply packages S are 
mounted on the arms 22 of the creel 2 and the yarns 
Y from the packages S are threaded through the loop 
guide 23, the disc tension 24, over the roller 25 and 
guide bar 26 to the stop motion drop eyes 27. 
From the stop motion drop eyes, the yarns are passed 

in side by side relation to the collecting eye 36 on the 
tension controlling device 30, and are wrapped around 
the feed rolls 3A and 32 a plurality of times. The nip 
roll 34 insures that the yarns are engaged with the feed 
roll to be positively driven thereby. 
From the feed rolls 31 and 32, the yarns are passed to 

the thread separator 47 which separates the individual 
yarns Y for passage over the heater contact element 46. 
The yarns are maintained in parallel relation on the 
heater contact element 46 by the second thread separator 
48, and are held against the roll 50 by the pigtail eye 66 
of the tension controlling device 68. 

After being lubricated by the rolli 50, the yarns are 
wrapped several times around the feed rolls 6; and 62 
of the device 62, firm engagement of the yarns with the 
feed roll 6 being insured by the nip roll 64. The yarns 
are then passed over the stop motion roller 67, through 
the centering eye 74, the traveler 75, and are wound up 
on the take-up spool T, as it is rotated by the spindle 70. 
To insure the proper tension on the yarn as it passes 

the contact element 46, the rotary speed of the feed rolls 
in the tension controlling devices 30 and 60 are correlated. 
To this end, as shown diagrammatically in Fig. 2, the 
shafts 33 and 63 are driven from the main drive mecha 
nism 80 through gear trains indicated at 81 and 82. The 
gear trains 8 and 82 include suitable change gears or 
other variable transmission means to afford proper corre 
lation of the speeds of the shafts 33 and 63. The spindles 
70 and the traveler ring motion 73, are driven in the con 
ventional manner, as indicated diagrammatically at 83 
from the main drive 80. Likewise, the applicator roll 
shaft 51 is driven by the main drive mechanism, as indi 
cated at 84. 

Thus, as the yarn is drawn from the supply packages 
S, an initial tension is applied by the disc tension 24. 
Thereafter, as the yarn passes the tension controlling de 
vice 30, a different tension may be applied to the yarn 
in accordance with the ratio between the speed of the 
shaft 33 and 63. For example, if the shaft 33 is driven 
faster than the shaft 63, the yarn is overfed by the feed 
rolls 31 and 32, and minimum tension is applied to the 
yarn as it is traveled over the heater plate 41. Suc 
cessively greater tension can be applied to the yarn in 
this portion of its travel by decreasing the speed of the 
shaft 33 relative to the shaft 63, until the shaft 63 is 
traveling sufficiently faster than the shaft 33 to exert 
maximum tension on the yarns. The amount of tension 
on the yarn is limited by the strength of the yarn at the 
temperature to which the yarn is heated by the heater 
element 46. After the yarn passes the feed rolls 61 and 
62, the tension on the yarn is that applied by the 
traveler 75. 

In the operation of the apparatus, the heat applied to 
7 5 the yarn is correlated with the tension to produce the de 
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sired results. To this end, the thermostat 44 is adjusted 
to maintain the heater plate 41 at the temperature neces 
Sary to heat the yarn traveling over the contact element 
46 to the desired temperature. The thermostat is ad 
justed by an adjusting screw 86. Access to the adjusting 
Screw 86 is provided by an aperture 87 in the insulating 
cover 45 (see Fig. 2). A reading of the temperature of 
the heater plate 41 is taken from a thermometer block 
88 mounted on the heater plate 41 adjacent the thermostat 
44. Access to the thermometer block is provided by an 
aperture 89 in the insulating cover 45 surrounding the 
block 88 whereby a thermometer 90 may be engaged in 
the thermometer block 88 when adjusting the thermostat 
44. It is noted that the reading given by the thermometer 
90 does not indicate the temperature of the yarns passing 
over the contact element 46, but only indicates the tem 
perature of the heater plate 41, but also upon the rate 
of travel of the yarn across the contact element 46. 
The contact element 46 is formed with a relatively wide 

groove therein. If desired, a flush contact element 46a 
may be substituted for the element 46. The contact ele 
ment 46a may be preferred in certain installations, or 
when handling specified yarns, in lieu of the relatively 
widely grooved element 46. When processing only one 
or two strands of yarn in the apparatus of the present in 
vention, it may be preferred to use a contact element which 
has a narrow groove. Such an element is shown at 46b 
in Fig. 6. This element may be mounted in lieu of the 
element 46 on the heater plate 41 to provide a combined 
contact and radiant heat upon the yarn traveling across 
the heater. To increase the radiant heat upon a plurality 
of yarns over that provided by the grooved contact ele 
ment 46, a contact element 46c may be mounted in the 
place of the contact element 46. The contact element 46c 
is provided with a plurality of grooves wherein each yarn 
traveling across the contact element is contained within 
a single groove to thereby receive full radiant heat as well 
as conductive heat. In the drawings, the contact element 
has been shown as detachably mounted on the heater plate 
41, but it is within the scope of the invention to form the 
contact element integrally with the heater plate 41. It is 
preferred, however, to removably mount the contact ele 
ment in order to provide for replacement after prolonged 
periods of use. 

Various modifications are possible within the scope of 
the present invention. For example, if greater tension is 
desired in the yarn in the initial stage of its travel, a 
tension controlling device similar to the tension controlling 
devices 30 and 60 may be mounted on the frame 20. As 
shown in Figs. 11, 12 and 13, the tension controlling de 
vice may be mounted intermediate the stop motion drop 
eyes 27 and the tension controlling device 30 as indicated 
at 90. The tension controlling device 90 comprises feed 
rolls 91 and 92 which are driven by a shaft 93 through 
a clutch (not shown) in the housing. A nip roller 94 is 
provided and is slidably mounted in the housing as indi 
cated at 95. A suitable pigtail guide 96 may also be pro 
vided. 
When modified in this manner, the yarns from the Sup 

ply packages on the creel 21 need not pass through the 
guides 23, disc tensions 24 and rollers 25, and guide bar 
26. Instead, the yarns Y may be taken from the side of 
the packages S as indicated in Fig. 11 and passed over 
a guide bar 28 directly to the stop motion drop eyes 27. 
In this embodiment of the invention, the tension in the 
yarn during the first stage of its travel through the ap 
paratus is controlled by controlling the relative speed of 
the shafts 93 and 33. To accomplish this control, the 
shaft 93 is driven from the main drive, as indicated sche 
matically at 99 in Fig. 13 by a gear train including change 
gears or other variable transmission means. Thus, by 
regulating the relative speeds of the shafts 93, 33, and 63, 
the tension on the yarn during its travel from the feed 
rolls 91 and 92 to the feed rolls 61 and 62, may be ac 
curately controlled to provide two degrees of tension. 
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Other modifications of the apparatus are possible within 

the scope of the invention. For example, the heaters 
need not take the form of heater plates as shown in Figs. 
3 to 7, but may be embodied in the form of radiant heater 
devices wherein the yarn is heated solely by radiant heat. 
The radiant heater may be in the form shown in Figs. 14 
and 15 which is similar to the heater described and claimed 
in the copending application of Nicholas J. Stoddard and 
Warren A. Seem, Serial Number 503,672, "Heating De 
vice for Use in Processing Textile Yarns.” 

There is a single radiant heating device 100 for each 
section of the machine. The device i00 is electrically 
heated, current being conducted to it through two fixed 
horizontal bus bars 102 and 103 which take the form of 
angle irons mounted on the frame 20 of the machine by 
insulating mounting means (not shown). The device 00 
is mounted on the machine by the bus bars and screws 
104 and 105. The device comprises a cylindrical casing 
106 which is supported by the screws 104 and 105 and 
insulating bushings 107 and 108 respectively. A tube 
111 of small diameter and bore is mounted within the 
cylindrical casing 106 to define an elongated restricted 
passage or zone through which the yarn is passed. The 
tube is exteriorly insulated and is surrounded by a coil 
112 of resistance wire. The interior of the casing 106 con 
tains electric and thermal insulation which may be of 
fiberglass or insulating granules. At the top and the bot 
tom of the casing 106, covers 13 and 14 are provided 
which are insulated as indicated at 115 and 116 respective 
ly and which mount the central tube 111 coaxially within 
the housing 106. Wear-resisting bushings 117 and 118 
are fitted over the opposite ends of the tube 111 which 
prevents cutting of the tube by the yarn passing through 
it. m 

The opposite ends of the heating coil 112 are electrically 
connected to the screws 104 and 105 and thereby to the 
bus bars 102 and 103 by means of leads, 121 and 122. If 
desired, one of the leads may include a switch (not shown) 
for disconnecting the coil 112 from the bus bars. It is 
noted that the winding pitch of the heating coil increases 
progressively from the opposite ends of the tube progres 
sively toward the center. As a result, a greater amount 
of electrical energy is provided at the entrant and exit 
ends of the tube, thereby making possible the maintenance 
of a desired uniform temperature throughout the tube 
and the use of a much shorter tube than otherwise would 
be required. A thermostatic sensing means 124 is 
mounted in the heating device 100 to control the voltage 
applied to the coil 112 to uniformly heat the yarn pass 
ing through the tube 111 to the desired temperature. 

It is understood that the illustrated apparatus is de 
signed to be adjusted for processing yarn under any pre 
scribed conditions, but in the event that it is desired to 
operate the apparatus under only a single set of condi 
tions, many of the control elements may be omitted or 
by-passed. 
While particular embodiments of the present invention 

have been herein illustrated and described, it is not in 
tended to limit the invention to such disclosure, but 
changes and modifications may be made therein and there 
to within the scope of the following claims. 
We claim: 
1. Apparatus for processing yarns comprising a creel 

for mounting at least one supply package of said yarn, 
a twister spindle, a traveler ring, a traveler, and feed 
means to ravel yarn from said supply package and feed 
the same at a preselected speed to the traveler and take 
up package, spaced guide means intermediate said creel 
and said twister spindle to direct the yarn in a generally 
straight-line path during at least a portion of its travel, 
and heater means intermediate said spaced guide means 
operable to uniformly heat the yarn to a selected tem 
perature during said portion of its travel. 

2. Apparatus according to claim 1 wherein said spaced 
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guide means are mounted intermediate said creel and 
said feed means. 

3. Apparatus according to claim 2 including tension 
controlling means intermediate said creel and said feed 
means to apply a selected degree of tension to the yarn 
drawn from said supply package during a first portion of 
its travel from said supply package to said feed means. 

4. Apparatus according to claim 3 including a second 
tension controlling means intermediate said first tension 
controlling means and said heater means to apply a Sec 
ond selected degree of tension to the yarn during a Second 
portion of its travel from said supply package to Said feed 
means and including said portion of its travel between 
said spaced guide means. 

5. Apparatus according to claim 3 wherein said tension 
controlling means comprises at least one feed roller and 
means to drive said roller at a speed relative to the Speed 
of the feed means for the yarn to produce the desired 
degree of tension. 

6. Apparatus according to claim 4 wherein both said 
first and said second tension controlling means comprise 
a feed roller for frictionally engaging the traveling yarn 
and drive means, the drive means of said first tension con 
trolling means driving its roller at a predetermined pe 
ripheral speed relative to the roller of said tension con 
trolling means, and the drive means of said second ten 
sion controlling means driving its roller at predetermined 
peripheral speed relative to the feed means. 

7. Apparatus according to claim 5 wherein said ten 
sion controlling means includes a nip roller mounted ad 
jacent said feed roller for engagement therewith. 

8. Apparatus according to claim 7 wherein said nip 
roller is mounted above said feed roller for free rotation 
therewith and is slidable vertically under its weight into 
engagement with said feed roller. 

9. Apparatus according to claim wherein said heater 
means comprises a heated contact plate for engaging the 
yarn. 

10. Apparatus according to claim 9 wherein said heater 
plate is formed with a flush arcuately convex surface 
for engaging the yarn. 
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11. Apparatus according to claim 9 wherein said heater 

plate is formed with a grooved arcuately convex surface 
for receiving the yarn. 

12. Apparatus according to claim 11 wherein said 
plate comprises a series of grooves disposed in Spaced 
parallel relation across said plate. 

13. Apparatus according to claim 1 wherein Said 
heater comprises a radiant heater having an elongated 
heated tube for passing the yarn and means to guide the 
yarn through said tube out of contact therewith. 

14. Apparatus for processing yarns comprising a 
frame, a creel at the upper portion of said frame for 
mounting a plurality of supply packages of Said yarn, a 
plurality of twister spindles, traveler rings, travelers, and 
feed means at the bottom of said frame to ravel yarn 
from said supply packages and feed the same at a pre 
selected speed to the traveler and on a take-up package, 
a like number of spaced guide means mounted on Said 
frame intermediate said creel and said twister spindles 
to direct the yarns in generally straight-line paths during 
a portion of their travel, and heater means intermediate 
each of said spaced guide means operable to uniformly 
heat the yarns to a selected temperature during said por 
tion of its travel. 

15. Apparatus according to claim 14 wherein said 
yarn twister spindles, traveler rings, and travelers are 
mounted at spaced intervals transversely of said frame, 
and wherein further said heater means comprises a heater 
plate mounted transversely of said frame to overlie said 
plurality of spindles, said heater plate including a con 
tact element for each twister spindle positioned on said 
plate in generally vertical alignment with said spindle 
to heat the yarn traveling to the take-up package thereon. 

16. Apparatus according to claim 15 including a ther 
mostat mounted on said heater plate operable to control 
the temperature thereof for the full width of said plate. 

17. Apparatus according to claim 16 including a ther 
mometer block mounted on said heater plate adjacent 
said thermostat. 

No references cited. 
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