
921,583                                      5 It can be seen that for the
yarns of this  apparatus under conditions as in Example 1, invention the
shrinkage and extension are of  but the temperatures of the heating zone
and  10 a different order to those encountered with  the twists imparted
were varied as set, out in known bulked yarns and are much nearer to  Table
4. Figures for the % shrinkage of the 25           5  those of cotton and
wool.                  yarn after being exposed to atmospheric steam for 15
minutes and the yarn crimp elongation EXAMPLE 2                  of the
steam treated yarn are also set out in  15 Yarns of different denier made
of "Tery-  Table 4. lene" polyester fibre were passed through the TABLE 4
False Twist                          Yarn Crimp Denier             Temp.
t.p.i.          Shrinkage %         Elongation % 40               160
100               4.2                  9.1 75               160
70               5.1                  8.2 100              180
60                1.1                 12.0 250               190
40                0.25                10.7 1000              210
20                4.0                 8.1 In all cases bulked yarn of good
handle                EXAMPLE 3 and appearance was obtained.
A 150 denier "Terylene" polyester yarn 2a    This example illustrates that
the process of  was passed through the false twister operating our
invention can be applied to yarns over a  at 40 t.p.i. at a speed of 25
metres per minute, wide range of deniers, to give useful products.  the
feed and take up rates being the same. 30 In general, with a fixed yarn
speed, the  The hot plate temperature was 170[err]C and the lower denier
yarns do not need such a high  overfeed to the wind up package was 20%. 



25  temperature on the hot plate.              Steaming was carried out at
different pres- sures and for different times. The results are set out in
Table 5.                      35 TABLE 5 50; Steaming Yarn Crimp Pressure
Time          Shrinkage %           Elongation % 55 20 lb.       15 min.
1.2                   13.1 20 lb.       45 min.            2.1
11.8 40 lb.       15 min.            2.2                   10.6 In all
cases a bulked yarn of good appear-  steaming was carried out at 27 lb. for
20 min- ance and handle was obtained.             utes. A bulk yarn of good
appearance and bulk was obtained with a yarn crimp elongation of EXAMPLE 4
8.6% and a shrinkage .of 2.9%. 40    A 100 denier "Terylene" polyester yarn
It was found necessary to use a tempera-  50 was passed through the false
twister operat-  ture of 195[err]C for the higher speed of 37.5 ing at 60
t.p.i. at a speed of 37.5 metres per  metres per minute as compared with
the tem- minute, the speed and take up rates being the  perature of
180[err]C at 20 metres per minute same. The hot plate temperature was
195[err]C,  shown in Table 4. 45  the overfeed to the wind up was 20%  and



6                                     921,583 EXAMPLE 5
bulked yarns of nylon, polypropylene and                     e Using the
apparatus illustrated and the  polyacrylonitrile were produced with the
prop-  5           s operating conditions specified in Example 1  erties
set out in Table 6. * .                                  TABLE 6 False
Yarn Crimp Twist        Plate    Shrinkage   Elongation Yarn       Denier
t.p.i.      Temp.         %           % Nylon             150         50
140         5.6         0.5 150                     170         5.7
0.5 Polypropylene    120          40          120         8.8         5.0
Polyacrylo- nitrile         100         48          120         7.4
4.8 In all cases a torque free bulked yarn of  ditions selected were such
as gave the best  50 good appearance and handle was obtained.    results
with the yarns being knitted. As an 10   In the examples, for the sake of
illustration,  indication of the bulk or covering power of      25 yarns
having a wide variation of yarn crimp  the two yarns, fabrics of similar
cover and elongation and shrinkage were made. In prac-  fullness of handle
were compared by weight tice yarns having a yarn crimp elongation of  per
square yard.                        55 8-10%  and a shrinkage of about 5%
would 15  probably be most acceptable commercially.      A = 4.4 oz. per
square yard                        30 The foregoing examples illustrate the
fact   B = 5.3 oz. per square yard                            a that the
process of this invention can be applied to synthetic yarns of all types
and  A further comparison was made between sizes with equal success. They
also show that  a 300 denier bulked yarn made by the process 



20  conditions are not critical, to obtain a bulked  of this invention (C),
a conventional false  60 yarn with the desired properties. This is of
twist bulked yarn (D) and a stuffer box bulked great importance with regard
to commercial. yarn (E). The fabric was produced on a 10 production as it
allows the plant to be .con-  gauge flat-bed knitting machine. structed
more cheaply and operated more 25  easily. On the other hand by selecting
the yarn  C = 4.20 oz. per square yard used as starting material, and
adjusting the   D =  4.80 oz. per square yard          65 treating
conditions to suit the selected yarn,  E =  5.60 oz. per square yard bulked
yarns which do not only have good appearance  and  handle  but which  also
The yarn of this invention because of its 30  resemble wool and cotton with
regard to  excellent bulking character, gave light-weight shrinkage and
extension can be produced.   fabrics of excellent handle and appearance In
the examples the final treatment was  and with as good a covering power and
full-  70 carried out in a steam oven. This was primarily  ness of handle
as heavier fabrics produced for convenience, but also because steam ovens
from other bulked yarns. 35  are readily available in the textile trade.
This    The bulked yarns of our invention are supc- final treatment can
take place in other gaseous  rior to those of the prior art in relation to
or fluid media. If desired this treatment may  dyeing. In general bulked
yarns made by the  75 be part of the dyeing treatment, i.e. after-being
processes of the prior art develop a high wound up onto the package, the
yarn can be  degree of shrinkage when relaxed by atmo- 40  dyed instead of
steamed. It is, however, pre-  spheric steaming or boiling water. When dye-
ferred that the yarn should be steamed first  ing these yarns it is
necessary to shrink them and dyed afterwards.                       before
dyeing. This involves winding onto a  80 To compare the bulked yarns
produced using  reel of large circumference to form a hank the process of
this invention with those of the  shrinking in steam, and then dyeing. With
the 



45  prior art, plain fabrics were knitted on a 21   yarns of this
invention, it is possible to dye gauge fully-fashioned knitting machine
from   them on the package from the bulking process. "Terylene"  polyester
bulked  yarns, 150  Commercially this saves time and money and  85 denier,
made by this invention (A) and by the  an excellent product can be
obtained. This stuffer box crimping technique (B). The con-  advantage is
particularly significant with poly-    921,583
7 ester yarns, the dyeing of which has provided  to either of the preceding
claims comprising 5                some difficulty. The polyester bulked
yarns of  the steps of false-twisting filamentary yarn, our invention can
be subjected to pressure dye-  partially heat-setting the yarn by a
treatment ing direct from the bulking process.        which is not so
severe as to render the crimp 5     As the bulked yarns of the prior art
are fully  permanent, winding the false-twist-crimped  40 relaxed during
dyeing and pre-steaming, the  yarn on to a package at a speed higher than
fabrics and garments made from them tend to  the wind-up speed such as only
partially to have a harsh handle. To overcome this it is  relax the yarn
and then subjecting the yarn common to dye garments or fabrics after they
to a setting treatment using a hot fluid or gas. 10  have been knitted or
woven. This is not neces-    4. A process according to claim 3, wherein  45
sary using the bulked yarns of our invention  the wind-up speed is 10% to
30%  less than which can be dyed without difficulty to give  the rate of
feed to the wind-up device. dyed singles yam  of excellent handle and
5. A process according to claim 3 or claim appearance or, if desired, dyed
in garment or  4, wherein the setting treatment with hot 15  fabric form to
give excellent results.      fluid or gas takes place while the yarn is
still  50 This invention may be used in connection   on the wind-up
package. 



with all thermoplastic synthetic yarn, e.g.    6. A process according to
any one of claims nplon, polyacrylonitrile, polypropylene. It is  3 4, or
5, wherein the hot fluid or gas is particularly suitable for use with
polyester  steam. 20  yarns such as " Terylene" (Registered Trade    7. A
process according to claim 6, wherein  55 Mark) polyester yarns.
the setting treatment is carried out for 15- WHAT WE CLAIM  IS:-
45 minutes. 1. An improved false-twist-crimped bulked    8. A process
according to any one of claims synthetic filamentary yarn characterised in
that  3 to 5, wherein the setting treatment with hot 25  it has excellent
bulk properties combined with  fluid or gas is part of a dyeing process.
60 low yarn crimp elongation, namely less than   9. A process for making
new and improved 15%, a shrinkage per unit length in hot water  bulked
filamentary yarn according to claim 1, or steam of less than 10%, and
freedom from   substantially as hereinbefore described and torque in the
singles state.                illustrated in the attached drawing. 30    2.
A   false-twist-crimped   bulked  yarn    10. Process for making bulked
yarn  sub-  65 according to claim  1 containing polyamide,  stantially as
hereinbefore described and illus- polyester, polyacrylonitrile or
polypropylene  trated in the attached drawing. filaments. 3. A  process for
making the new  and                WALTER SCOTT, 35  improved bulked
filamentary yarn according            Agent for the Applicants. Printed for
Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1969.
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.    



921,583                                      7 ester yarns, the dycing of
which has provided  to either of the preceding claims comprising some
difficulty. The polyester bulked yarns of  the steps of false-twisting
filamentary yarn, our invention can be subjected to pressure dye-
partially heat-setting the yarn by a treatment ing direct from the bulking
process.       which is not so severe as to render the crimp 5    As the
bulked yarns of the prior art are fully  permanent, winding the
false-twist-crimped  40 relaxed during dyeing and pre-steaming, the  yarn
on to a package at a speed higher than fabrics and garments made from them
tend to  the wind-up speed such as only partially to have a harsh handle.
To overcome this it is  relax the yarn and then subjecting the yarn common
to dye garments or fabrics after they  to a setting treatment using a hot
fluid or gas. 10  have been knitted or woven. This is not neces-    4. A
process according to claim 3, wherein  45 sary using the bulked yarns of
our invention  the wind-up speed is 10% to 30% less than which can be dyed
without difficulty to give  the rate of feed to the wind-up device. dyed
singles yarn  of excellent handle and     5. A process according to claim 3
or claim appearance or, if desired, dyed in garment or  4, wherein the
setting treatment with hot 15  fabric form to give excellent results.
fluid or gas takes place while the yarn is still 50 This invention may be
used in connection  on the wind-up package. with all thermoplastic
synthetic yarn, e.g.    6. A process according to any one of claims nplon,
polyacrylonitrile, polypropylene. It is  3 4, or 5, wherein the hot fluid
or gas is particularly suitable for use with polyester  steam. 20  yarns.
such as " Terylene" (Registered Trade   7. A process according to claim 6,
wherein  55 Mark) polyester yarns.                      the setting
treatment is carried out for 15- WHAT WE CLAIM  IS:-
45 minutes. 1. An improved false-twist-crimped bulked   8. A process
according to any one of claims synthetic filamentary yarn characterised in
that  3 to 5, wherein the setting treatment with hot 



25  it has excellent bulk properties combined with  fluid or gas is part of
a dyeing process.  60 low yarn crimp elongation, namely less than   9. A
process for making new and improved 15%, a shrinkage per unit length in hot
water  bulked filamentary yarn according to claim 1, 55              or
steam of less than 10%, and freedom from   substantially as hereinbefore
described and torque in the singles state.               illustrated in the
attached drawing. 30    2. A   false-twist-crimped  bulked  yarn    10.
Process for making bulked yarn sub-  65 according to claim  1 containing
polyamide,  stantially as hereinbefore described and illus- polyester,
polyacrylonitrile or polypropylene trated in the attached drawing.
filaments. 3. A  process for making the new  and                WALTER
SCOTT, 35  improved bulked filamentary yarn according           Agent for
the Applicants. Printed for Her Majesty's Stationery Office by the Courier
Press, Leamington Spa, 1969. Published by the Patent Office, 25 Southampton
Buildings, London, W.C.2, from which copies may be obtained. 65 its    


