
July 2, 1963. E. H. PITTMAN 3,095,630 
METHODS AND APPARATUS FOR PRODUCING INTERMITTENTLY 

ELASTICIZED YARNS 
Filed Nov. 12, 1959 

13 J 
S ---as-25 A / G. W. 

23 se S6 2S27 
A'ed 2. 29 N. 29 a 

Y / f 
f 35 

33 S S 

Y&s /A s/ N 
S 3- S 

N-2, 3. k 

INVENTOR, 

A.DGAA AWAY A/777/AW. 

27,722h A 77OAPWAY 

  



United States Patent Office 3,095,630 
Patented July 2, 1963 

3,095,630 
METHODS AND APPARATUS FOR PRODUCING 

INTERMITTENTLY ELASTICIZED YARNS 
Edgar Henry Pittman, Spartanburg, S.C. assignor to Deer 

ing Milliken Research Corporation, Spartanburg, S.C., 
a corporation of Delaware - 

Filed Nov. 12, 1959, Ser. No. 852,508 
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This invention relates, to novel intermittently elasticized 
and heat treated yarn and to a novel method and appara 
tus for producing such yarn. - - - 

According to this invention a novel texturized continu 
ousfilament yarn of thermoplastic material, such as nylon, 
Dacron, etc., is produced having linearly alternately elas 
ticized heat relaxed and shrunk segments and segments 
which are substantially only partially elasticized and heat 
relaxed or substantially non-elasticized and non-heat 
relaxed. This novel yarn is produced according to the in 
vention through the passage of continuous filament ther 
moplastic yarn through a heating zone and then over a 
relatively cold, sharp-edged surface to impart a substan 
tially permanent latent crimp thereto, and intermittently 
substantially reducing the application of heat to the yarn 
prior to passage over the sharp edge. In the illustrated 
embodiment this reduction in the amount of heat im parted to the yarn is effected mechanically through the 
medium of a lifter arm which is moved intermittently to 
raise the yarn off of a contact heater strip over which the 
yarn normally passes in engagement prior to passing over 
the sharp edge of a blade. This intermittent movement 
of the lifter arm and yarn may be effected in any desired 
manner and may be accomplished at periodic intervals or 
preferably at random intervals. The yarn which is 
processed according to this method may be single filament 
or preferably multi-filament synthetic thermoplastic.ma 
'terial of any desired content or blend, including nylon, 
Dacron, etc., nylon being the preferred yarn material. The 
'novel yarn produced according to this invention will have 
alternate segments which are respectively both heat 
relaxed and permanently crimped (the crimp being sub 
"stantially latent prior to development thereof by subse 
quent crimp developing treatment), corresponding to the 
'segments which have fully engaged both the heater strip 
and the sharp blade edge, and substantially non-heat 

2 
preferably agitated in a bath of liquid, such as Water, 
while gradually increasing the temperature of the bath of 
liquid to the maximum desired value (e.g. maximum 
temperature of 130-212°F.). 
A preferred embodiment of the apparatus according to 

the invention is illustrated in the accompanying draw 
ings wherein: ." 
FIGURE 1 is a schematic illustration in perspective of 

a single yarn processing position according to the inven 
tion, showing the normal heat setting and crimping posi 
tion of the apparatus and yarn in full lines and the reduced 
heat setting and crimping position of the apparatus and 
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yarn in broken lines. w 
FIGURE 2 is a schematic illustration of a fully de 

veloped length of yarn according to the invention. 
FIGURE 3 is a schematic view in perspective of a 

fabric constructed of yarn according to the invention, the 
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relaxed or substantially less heat relaxed segments having . 
'only a partial or substantially no permanent crimp there 
in, corresponding to the segments which have passed over 
the blade-edge with substantially less or no contact with 
the heater (i.e. which pass over the blade at a substantially 50 
colder temperature than the other substantially preheated . 
segments of yarn). This yarn is particularly advanta 
geous in providing novel design effects in fabrics which 
may be woven or knit therefrom. The latent crimp in 
the heat relaxed and permanently crimped segments and 
the shrinkage remaining in the un-heat relaxed segments 
may be subsequently developed in any suitable manner as 
by subjecting the yarn to hot moisture, hot air, or contact 
heater treatment, either before formation of a fabric there 
from or after formation of a fabric. If developed prior 

i to formation of a fabric therefrom, the yarn may be heat, 
developed in a substantially loose untensioned condition 
in orderi to permit maximum crimp development in the 
sheat relaxed and latently crimped segments. It will be 
apparent that with maximum crimp development in this 
tfashion, the un-heat relaxed and uncrimped segments will 
-likewise be... shrunk to a substantially maximum degree. 
Of course, one might “develop” the yarn to any lesser 
extent, as desired, before forming into a fabric, in order 
-to achieve different effects in the fabric after full develop 

yarn having been developed after formation of the fabric. 
FIGURE 4 is a schematic section view illustrating the 

general appearance of the edge of the fabric along line 
4-4. 

Referring now in detail to the figures of the drawing, a 
thermoplastic yarn is progressed from a suitable yarn. 
supply such as a bobbin or pirn 11 through a suitable 
guide arrangement 13 and tensioning device 15, through 
an intermittent texturizing device generally indicated at 
17, and thence to a takeup device such as a ring and 
traveler twister takeup 18. 
The yarn texturizing device. 17 includes a yarn heating 

element in the form of a heater strip 19 over which the 
yarn Y normally passes in substantial contact, a sharp 
edged crimping element in the form of a sharp edged (e.g. 
edge radius of approximately .001-0003') blade 21 over 
which the yarn is passed through a relatively sharp 
approach and return angle subsequent to passage over the 
heater strip, and a yarn, guide roll 23 suitably disposed 
for effecting the sharp angle of bend of the yarn over the 
blade edge 21a. 
A lifter arm 25 is angularly adjustably secured on a 

pivot shaft 27 as by a collar 29, to which the arm may be 
secured as by welding, the collar being adjustably secured 
on the pivot shaft as by a set screw 29a. The pivot shaft 
27 may be mounted on any suitable support (not shown) 
adjacent the heater and blade assembly, and extends rear 
wardly to a point behind the heater strip 19. The lifter 
arm 25 has an outer transverse end 25a which is formed 
for engagement beneath the yarn Y to lift the yarn during 
clockwise pivotal movement of the pivot shaft 27 and 
arm 25 as viewed in the figure. This raising of the yarn. 
lifter arm 25 may be effected through any desired angle, 
and the angle may be varied to effect a desired amount of lifting of the yarn off the heater. It is normally preferred 

55 

60 ments of the yarn. . 

65 parting an oscillating motion to the shaft 27 through 
the medium of a solenoid 31 and return spring 33 con 
nected in opposing relation to a lever arm. 35 secured to 
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ment therein. When developed in the fabric the fabric is . 

periodic or preferably random. 

to raise the arm substantially completely off the heater in 
order to effect the greatest differentiation in the alternate 
segments of the yarn, although it will be apparent that in 
some instances it will be desirable to raise the yarn by a 
lesser amount, thereby only decreasing the amount of 
heat imparted thereto by the heater strip and effecting a 
less pronounced differentiation between the alternate seg 

. The lifter arm may be raised and lowered in any suit 
able manner at intermittent intervals which may be either 

- - In the illustrated em 
bodiment the lifter arm 25 is raised and lowered by im 

the shaft. The armature. 31a of the solenoid is suitably 
: connected to the lever arm 35 and exerts a pull thereon 
to lower the lifter arm 25 and the yarn to its full heater 
engaging position when the solenoid is energized as by 
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any suitable intermittent signal generating device 37, 
and the arm 25 is raised under the influence of the re 
turn spring 33 to return the yarn upon the cessation of 
the electrical signal impulse to the solenoid. The angle 
of movement of the lifter arm may be restricted by the 
engagement of the solenoid armature 31a with the oppo 
site ends of the solenoid coil winding casing 31b, or other 
stops may be suitably employed to effect this limiting 
action on the lifter arm movement if desired. 

In processing the yarn according to the present in 
vention, I have found that the tension of the yarn may 
be varied over a substantial range dependent upon the 
denier of the yarn and the number of filaments therein, 
as well as the particular material of the yarn. In carry 
ing out the invention with the illustrated apparatus I have 
noted that the tension of the yarn while fully engaging 
the heater is normally lower than the tension of the yarn 
in the raised position. For example, the tension of the 
yarn on the output side of the blade 21 when the yarn 
is engaged fully on the heater in the normally running 
position may be between 5-7 grams for 30 denier, 10 
filament, nylon yarn, with the tension of the yarn in the 
raised position being 8-10 grams or the like, this being 
merely by way of illustration. In order to accentuate 
the pattern differentiation between the treated and sub 
stantially untreated segments of the yarn the tension may 
be increased. In order to effect substantially permanent 
crimp in the heated segments 41, the temperature of the 
heater strip 19 should be sufficiently high to raise the 
temperature of the yarn Y or at least the surface tem 
perature of the yarn to a point between the second order 
transition point and the first order transition point for 
the particular yarn being run. This temperature in the 
yarn may normally be obtained by maintaining the heater 
strip at a temperature approximately the same as or 
slightly higher than the temperature to which it is de 
sired to heat the yarn while in contact therewith, de 
pending upon the rate of yarn travel therepast. 

In FIGURE 2 there is schematically shown a single 
multi-filament yarn which has been processed according 
to the present invention and which has been subjected to 
a full development of the latent bulk and crimp imparted 
to the yarn by the intermittent bulking and crimping 
apparatus as described above. The bulked and crimped 
portions of the yarn are indicated by the numeral 41, 
whereas the substantially unbulked and uncrimped por 
tions of the yarn are indicated at 43. The bulked por 
tions correspond to those incremental segments of the 
yarn wherein the yarn removal arm is in the nonremov 
ing portion and the initial portions of its removing and 
replacing portion, whereas the substantially nonbulked 
and noncrimped portions of the yarn represent those in 
cremental segments which have been passed through the 
apparatus while the yarn removal arm is in a position to 
effect substantially full removal of the yarn from the 
heater. It will be noted that there is a gradual change 
between the maximum crimped and bulked portions of 
the segments 41 and the adjacent substantially uncrimped 
and unbulked incremental segments 43. This results from 
the fact that there is not an immediate change from full 
engagement to substantially no engagement of the yarn 
with the heater, inasmuch as there is a time element in 
volved in raising and lowering the yarn by the yarn re 
moval arm away from and toward the heater, and dur 
ing this time the yarn continues to progress over the 
heater and adjacent sharp edge. It will be apparent, how 
ever, that while gradual change is often desirable, and is 
the preferred form of practice of the invention, the in 
vention may also be practiced by substantially full re 
amoval of the yarn from the heater element with com 
paratively little transition time lapse during removal and 
replacement, in order to effect a comparatively abrupt 
differential between the heat-set, elasticized, and bulked 
incremental segments and the substantially unbulked and 
unheat-set segments. 
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4. 
In FIGURE 3 there is schematically illustrated a fabric 

F which has been formed of a yarn according to the 
present invention, the fabric having been made from 
the yarn prior to development of the yarn and the yarn. 
having been developed after formation of the fabric. 
Due to this subsequent development of the yarn in situ 
in the fabric there is both a development of bulk and 
elasticity of the yarn in those incremental segments 41 
which were passed over the blade in substantially heated 
relation as a result of being in substantial contact with 
the heater, and also a creping effect imparted to the fabric 
areas having these segments therein as a result of heat 
shrinkage of the basically unheated treated incremental 
segments 43 which did not receive any substantial heat 
development during their passage about the heater ele 
ment. The elasticized and bulked segments are indicated 
in the fabric at 41a by the raised and more bulky areas, 
and it will be noticed that the appearance of the creping 
or wrinkles 41a in the face of the fabric is enhanced by 
the relatively flat areas 43 where the yarn segments 43 
lie. While this one particular embodiment of a fabric 
is illustrated, it will be understood that this is only by 
Way of example, and that many other constructions 
might be made within the scope of the invention, such 
as the development of the yarn prior to formation in the 
fabric, the formation of the fabric with the yarn in both 
the warp and the filling, etc. 

While this invention has been illustrated and described 
With reference to a single physical embodiment of an 
apparatus for practice thereof, it will be readily apparent 
to those skilled in the art from a reading of the fore 
going description that many modifications and improve 
Iments may be made without departing from the scope 
and spirit of the invention. It is therefore to be under 
stood that the invention is not to be limited to the pres 
ently illustrated embodiment but only by the scope of 
the appended claims. 

That which is claimed is: 
1. The method of processing thermoplastic yarn com 

prising heating said yarn and passing said yarn in a 
heated state over and past a sharp-bend surface with a 
sharp angle of bend in the path of said yarn as it passes 
over said bend surface, and intermittently altering the 
degree of heating of said yarn substantially immediately 
preceding passage over said bend surface whereby suc 
ceeding increments of yarn passing over said bend surface 
are at different temperatures as they pass over said bend 
Surface and are thereby differentially crimp-modified. 

2. The method according to claim 1 wherein said yarn 
is heated by contact with a heat source in preceding flow 
relation to said passage over said sharp bend surface, said 
intermittent altering of said heating being effected by 
intermittently altering the degree of contact of said yarn 
with said contact heat source. 

3. The method according to claim 2 wherein said yarn 
is intermittently moved in a direction transverse to its 
normal linear progression path and in a direction toward 
and away from said contact heat source. 

4. The method according to claim 1 wherein said in 
termittent altering of heating is random. 

5. The method according to claim 1 wherein said in 
termittent altering of heating is periodic. 

6. Apparatus for processing thermoplastic textile yarn 
comprising a yarn supply source, a yarn take-up, a yarn 
crimping device disposed in intermediate flow relation 
between said Supply means and said take-up means, said 
yarn crimping means comprising a sharp-bend crimping 
element disposed in yarn-bending relation at a point along 
the path of said yarn, heater means disposed in substan 
tially immediate preceding flow relation to said yarn 
crimping element, and means for intermittently altering 
the degree of heating of said yarn by said heating means 
whereby Succeeding increments of yarn passing over said 
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sharp-bend crimping element are at different temperatures 
as they pass in a sharp bend over said element and are 
thereby differentially crimp-modified. 

7. Apparatus according to claim 6 wherein said heat 
ing means is a contact heater arranged in contact flow 
relation in the normal path of said yarn, said means for 
intermittently altering the degree of heating of said yarn 
comprising a yarn-moving member movable transversely 
to the normal path of said yarn past said contact heater 
and in a direction toward and away from said heater. 

8. Apparatus according to claim 7 wherein said yarn 
moving member comprises a pivotally mounted arm dis 
posed adjacent said contact heater and means for selec 
tively intermittently imparting movement to said arm. 

9. The method of processing thermoplastic yarn com 
prising heating said yarn and passing said yarn in a 
heated state over and through a sharp angle of bend, and 
intermittently altering both the degree of heating of said 
yarn and the angle of bend thereof, to thereby differen 
tially crimp modify said yarn as a combination function 
of both the differential angle of bend and differential 
degree of heating of the yarn. 
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