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1. maintaining the wet fabric, open width, in a relaxed condition at a
temperature of from Brief Description of the Invention
[err] to [err] for at least 0.5 minute, 2. rinsing the fabric in water to
remove size, This invention relates to denim fabric suitable   5  and for
manufacturing garments which have the appear-      3. drying the fabric,
open width, at sufficient ance of new, unwashed garments but the feel of
tension to remove creases, and washed and tumble-dried garments.
d) compressively shrinking the fabric up to 12% in the warp direction.
Background of the Invention                  10 Detailed Description of the
Invention In the past, commercially available denim gar- ments have been of
two basic types, one stiff but     Denim fabric (twill fabric) is prepared
from a offering the look of a new garment and the other  warp yarn which is
dyed, containing 20 to 90% soft and giving the appearance of a used
garment.  15  cotton, 10 to 80% highly shrinkable fiber and op- In one type
the denim fabric was treated with a   tionally up to 70% other fibers of
low shrinkage and starch finish on top of the size used for weaving  an
undyed fill yam of 20-100% cotton and 0-80% the fabric, after which the
fabric was shrunk to  synthetic fiber all on a weight basis. The fabric
produce less than 3% shrinkage in both warp and    may be singed to remove
fuzz by techniques well- fill directions. The finished denim was cut and
20  known in the art. sewn into garments which were sold in this con-
Yams employed in weaving the twill fabric are dition. Alternatively, the
garments were washed pri-  sized to assist in weaving. A conventional size
or to sale to soften. Both of these garments are  comprises starch and
polyvinyl alcohol. To loosen described as preshrunk, which indicates they
are  the size or non-fibrous material, the fabric is wetted stable against
laundry shrinkage. The unwashed   25  with a warm aqueous soluton, often
containing an garment offers the uniform look of a new garment  enzyme to
assist in size digestion and removal. but is stiff. The washed garment is
soft but has the  The wetting is conveniently done, open width, in a
appearance of being used.                         wash box. The wet fabric
is then placed, open Attempts to process denim through conven-      width,
on a horizontal surface and maintained in a tional shrinkage stabilization
processes, such as  30  relaxed condition for a period, of at least 0.5
Sanforization[err] (compressive shrinkage) without use  minute, generally
not more than 5 minutes at a of any size have failed since, in practice,
fabric is  temperature In the range of [err] to [err] to backwound off a
roll before it is cut and sewn.  induce warp and fill shrinkage. The fabric
is rinsed Tension on the fabric during backwinding elongates  in warm water
by passage through 1-10 wash the fabric and causes excessive shrinkage.
Partial  35  boxes at speeds of 30 to 200 meter/minute. It is removal of
the weave size and starch (leaving 1.5-  then dried, open width, over cans
(rolls) under 3.5%  non-fibrous material) gives some improve-   sufficient
tension to remove creases. This proce- ment but the garments are still
stiff compared with  dure results in a fabric with less than 12% warp
washed garments.                                  shrinkage, less than 4%
fill shrinkage and less than 40  0.5% non-fibrous material such as size and
starch. Summary of the Invention                          The exact level
of shrinkage obtained is influenced by the content of high shrinkage fiber,
and the This invention provides a method for preparing  duration and
temperature of the wet relaxation step. denim fabric suitable for
production of garments  The fabric is then finished by compressively having
the uniform appearance of new garments  45  shrinking (commonly
Sanforizing[err] up to 12% in and the soft feel of worn garments,
comprising    the warp direction to produce a soft fabric with less a)
constructing a greige denim twill fabric with  than 3% shrinkage in the
warp and fill. the warp yam consisting essentially of from 20     The term
"highly shrinkable fiber" as used to 90% cotton, from 10 to 80% of highly
shrink-  herein means staple synthetic fibers having a able synthetic
staple fiber and optionally up to  50  shrinkage of at least 5% after
exposure to boiling 70% of other staple fiber having low shrinkage  water
for 30 minutes and drying. By "low shrink- and fill yarn consisting
essentially of 20 to 100%  age" fiber is meant are those with a shrinkage
of cotton and from 0 to 80% of synthetic staple   less. than 5% By this
procedure, cotton fiber, as 



fiber, said warp yarn having been'sized,        distinguished from yam, has
essentially no shrink- b) wetting the fabric with a warm aqueous solu-  55
age. tion of an enzyme to assist in size digestion,     It is important
that the fabric contain a highly c) imparting a warp shrinkage of less than
12%  shrinkable fiber in the warp. The high shrinkage by:
fiber pulls the warp in during relaxation and allows 2    3
EP 0 458 357 B1                    4 the fabric to attain a warp shrinkage
of less than   a) fabric was run at about 60 meters/min. open- 12% through
the relaxed wash process and permits    width through a wash box containing
conven- one to obtain a shrinkage of less than 3% after     tional enzyme
desize aqueous solution at 60 C compressive shrinkage. Backwinding the
fabric off    to accelerate digestion of the size; the rolls for garment
manufacture inherently   5     b) the fabric was accumulated and folded re-
stretches the fabric. The presence of the high       laxed onto a conveyor
belt in a steam chamber shrinkage synthetic fiber reduces the stretch.
at 82 C for about 3 minutes steam exposure As shown in Example 1, it is
possible by this    time to induce shrinkage in the warp and fill; process
to have negative laundry shrinkage in the    c) the fabric was removed from
the steam warp and fill, i.e., the fabric grows a little after it is  10
chamber at 5% lower speed than it entered the washed insuring that the fit
of the garment will not  steam chamber; be too tight. As is also shown in
Example 1, low     d) the fabric was then run through 5 wash boxes
shrinkage, high strength, high modulus fiber such    and rinsed with water
at 80 * C to remove size; as poly(p-phenylene terephthalamide) (PPD-T) sta-
e) the fabric was then dried over cans under ple fiber, can be incorporated
to further improve   15    tension to remove creases at [err] and col-
dimensional stability and fabric strength and dura-  lected by folding in a
buggy; bility. This fiber can be prepared as described in  f) the fabric
which had a warp shrinkage of 11% U.S. Patent 3,767,756.
was then compressively shrunk 11%. The fibers can be spun into yams by a
number      The finished fabric had a warp shrinkage after of different
spinning methods, including but not  20  laundering of -0.2% and a fill
shrinkage of -2.9%. It limited to ring spinning, open end spinning, air jet
contained no size or starch and had a uniform spinning and friction
spinning.                   deep indigo color. Nylon is a preferred high
shrinkage fiber for      The fabric was cut and sewn into garments that
this process because it shrinks readily when wetted  were uniform in color
and soft to the touch. Upon and dried, thereby contributing to fabric
dimen-  25  laundering the garment shrunk less than 3%. sional stability.
Other shrinkable fibers such as polyethylene terephthalate may also be
used.      Claims Determination of Fabric Shrinkage                 1. A
method for preparing denim fabric suitable 30     for production of
garments having the uniform Fabric shrinkage is determined by measuring
appearance of new garments and the soft feel the dimensions of the fabric
before and after three   of worn garments, comprising wash/dry cycles. The
wash/dry cycle consists of         a) constructing a greige denim twill
fabric washing the fabric in a conventional home washing       with the
warp yarn consisting essentially of machine in laundry detergent at [err]
([err]) with  35  from 20 to 90% cotton, from 10 to 80% of 14 minutes
agitation followed by rinsing at 37 C        highly shrinkable synthetic
staple fiber and ([err]) and drying in a conventional tumble dryer
optionally up to 70% of other staple fiber to a maximum dryness at a final
(maximum) tem-          having low shrinkage and fill yam consisting
perature of[err] ([err]). Usually a drying time of    essentially of 20 to
100% cotton and from 0 30 minutes is required.                       40
to 80% of synthetic staple fiber, said warp and fill yarn having been
sized, Example 1                                               b) wetting
the fabric with a warm aqueous solution of an enzyme to assist in size di-
Indigo warp dyed 3X1 twill fabric having In the      gestion, warp 15 wt. %
of polyhexamethylene adipamide   45       c) imparting a warp shrinkage of
less than (6,6 nylon) fibers having a linear density of 2.77      12% by 



dtex (2.5 dpf) and a cut length of 3.8 cm (1.5 in),        1. maintaining
the wet fabric, open width, boil-off shrinkage of 6% (available as T-420
nylon        in a relaxed condition at a temperature of fiber from E. I. du
Pont de Nemours and Company           from [err] to [err] for at least 0.5
Inc.) and 65 wt. % cotton, 20 wt. % blue dyed   50        minute, PPD-T
fibers having a linear density of 1.65 decitex       2. rinsing the fabric
in water to remove (1.5 dpf) of a cut length of 3.8 cm (1.5 in), boil-off
size and shrinkage of less than 1% and 100% open end                3.
drying the fabric, open width, at suffi- spun cotton fill yarn. The warp
has 24 ends/cm of          cient tension to remove creases, and 915 dtex
ring spun yarns and the fill yarn has 16  55   d) compressively shrinking
the fabric up to picks/cm of 1015 dtex. The fabric was processed
12% in the warp direction. as follows: 3    3                 EP 0 458 357
B1                   4 the fabric to attain a warp shrinkage of less than
a) fabric was run at about 60 meters/min. open- 12% through the relaxed
wash process and permits    width through a wash box containing conven- one
to obtain a shrinkage of less than 3% after    tional enzyme desize aqueous
solution at [err] compressive shrinkage. Backwinding the fabric off    to
accelerate digestion of the size; the rolls for garment manufacture
inherently   5     b) the fabric was accumulated and folded re- stretches
the fabric. The presence of the high       laxed onto a conveyor belt in a
steam chamber shrinkage synthetic fiber reduces the stretch.       at [err]
for about 3 minutes steam exposure As shown in Example 1, it Is possible by
this    time to induce shrinkage in the warp and fill; process to have
negative laundry shrinkage in the    c) the fabric was removed from the
steam warp and fill, i.e., the fabric grows a little after it is  10
chamber at 5% lower speed than it entered the washed insuring that the fit
of the garment will not  steam chamber; be too tight. As is also shown in
Example 1, low     d) the fabric was then run through 5 wash boxes
shrinkage, high strength, high modulus fiber such    and rinsed with water
at [err] to remove size; as poly(p-phenylene terephthalamide) (PPD-T) sta-
e) the fabric was then dried over cans under ple fiber, can be incorporated
to further improve   15  tension to remove creases at 82 C and col-
dimensional stability and fabric strength and dura-  lected by folding In a
buggy; bility. This fiber can be prepared as described in  f) the fabric
which had a warp shrinkage of 11% U.S. Patent 3,767,756.
was then compressively shrunk 11%. The fibers can be spun into yarns by a
number      The finished fabric had a warp shrinkage after of different
spinning methods, including but not  20  laundering of -0.2% and a fill
shrinkage of -2.9%. It limited to ring spinning, open end spinning, air jet
contained no size or starch and had a uniform spinning and friction
spinning.                   deep indigo color. Nylon is a preferred high
shrinkage fiber for      The fabric was cut and sewn into garments that
this process because it shrinks readily when wetted  were uniform in color
and soft to the touch. Upon and dried, thereby contributing to fabric
dimen-  25  laundering the garment shrunk less than 3%. sional stability.
Other shrinkable fibers such as polyethylene terephthalate may also be
used.      Claims Determination of Fabric Shrinkage                 1. A
method for preparing denim fabric suitable 30    for production of garments
having the uniform Fabric shrinkage is determined by measuring
appearance of new garments and the soft feel the dimensions of the fabric
before and after three   of worn garments, comprising wash/dry cycles. The
wash/dry cycle consists of         a) constructing a greige denim twill
fabric washing the fabric in a conventional home washing       with the
warp yarn consisting essentially of machine in laundry detergent at[err]
([err]) with  35  from 20 to 90% cotton, from 10 to 80% of 14 minutes
agitation followed by rinsing at [err]       highly shrinkable synthetic
staple fiber and ([err]) and drying in a conventional tumble dryer
optionally up to 70% of other staple fiber to a maximum dryness at a final
(maximum) tem-        having low shrinkage and fill yarn consisting
perature of [err] ([err]). Usually a drying time of  essentially of 20 to
100% cotton and from 0 30 minutes is required.                       40
to 80% of synthetic staple fiber, said warp 



and fill yarn having been sized, Example 1
b) wetting the fabric with a warm aqueous solution of an enzyme to assist
in size di- Indigo warp dyed 3X1 twill fabric having in the      gestion,
warp 15 wt. % of polyhexamethylene adipamide   45       c) imparting a warp
shrinkage of less than (6,6 nylon) fibers having a linear density of 2.77
12% by dtex (2.5 dpf) and a cut length of 3.8 cm (1.5 in),        1.
maintaining the wet fabric, open width, boil-off shrinkage of 6% (available
as T-420 nylon       in a relaxed condition at a temperature of fiber from
E. I. du Pont de Nemours and Company,          from [err] to [err] for at
least 0.5 Inc.) and 65 wt. % cotton, 20 wt. % blue dyed   50
minute, PPD-T fibers having a linear density of 1.65 decitex       2.
rinsing the fabric in water to remove (1.5 dpf) of a cut length of 3.8 cm
(1.5 in), boil-off    size arid. shrinkage of less than 1% and 100% open
end               3. drying the fabric, open width, at suffi- spun cotton
fill yarn. The warp has 24 ends/cm of          cient tension to remove
creases, and 915 dtex ring spun yams and the fill yarn has 16   66   d)
compressively shrinking the fabric up to picks/cm of 1015 dtex. The fabric
was processed        12% in the warp direction as follows: *   C   L  M   S
*    5                 EP 0 458 357 B1 2. The process of claim 1 wherein
the greige     3. Verfahren nach Anspruch 1, worin die hoch denim twill
fabric is singed to remove fuzz.       schrumipffahige, synthetische.
Stapelfaser im Kettgarn elne Faser aus 6,6 Nylon ist. 3. The process of
claim 1 wherein the highly shrinkable synthetic staple fiber of the warp
5   4. Verfahren nach Anspruch I, worin die Kettgar- yarn is 6,6 nylon.
ne 20 bis 90 % Baumwolle, 10 bis 80 % hoch schrumpffahige Stapelfaser aus
6,6 Nylon und 4. The process of claim 1 wherein the warp yarns      bis zu
70 % Stapelfaser aus Poly(p-phenylen- contain 20 to 90% cotton, 10 to 80%
of highly      terephthalamid) enthalten. shrinkable 6,6 nylon staple fiber
and up to  10 70% of poly(p-phenylene terephthalamide) sta-  5 Verfahren
nach Anspruch 3, worfn das FUlIgarn ple fiber.
Baumwollgarn ist. 5.  The process of claim 3 wherein the fill yarn is
Reyendlcatlons cotton.                                   15 .
1. Un proced6 de fabrication de tissu jean conve- Patentanspruche
nant a la confection de v~tements presentant une apparence uniforme de
vAtement neuf et K11. Verfahren zur Herstellung von Denim-Gewebe,
le toucher souple de vMoments uses, compre- geeignet zur Anfertigung von
KlelderstUcken   20   nant les 6tapes suivantes: mit dem gleichmaBigen
Aussehen von neuen             a) construction d'un tissu serge jean dcru
KieiderstUcken, die sich weich wie getragene         .dont le fil de chaihe
est essentiellement ;3KleiderstUcke anfihlen, umfassend  .
constitue: de 20 a 90% de coton, de 10 a a) die Herstellung eines
Denim-Rohgewe-            80%.de fibres coupees synthetiques haute- bes in
K6perbindung, wobel das Kettgarn  25        ment retr~cissables et
6yentuellement jus- im wesentlichen aus 20 bis 90 % Baumwol-           qu'&
70% d'autres fibres coupdes presen- le, 10 bis 80 %. hoch schrumpffghigen,
syn-        tant un faible r6tr~cissement, etcd'un fil de thetischen
Stapelfasem und wahlwelse bis           chalne constitu6 essentiellement de
20 a zu 70 %  anderen Stapelasern mit elner            .100% de coton et.de
0 A  80%-de. fibres geringen Schrumpfung und das FUligarn im   30
synthdtiques coupdes, ledit .fil de .chaine wesentlichen aus 20 bis 100 %
Baumwolle         . ayant t encoQl6; und 0 bis 80 %
synthetischen.Stapelfasem           b) mouillage du .tissu & I'aide d'une
solution besteht, wobel das Kettgarnund das FUll-     .    aqueuse chaude
d'une enzyme pour -faciliter garn geschlichtet wurden,.
Ia digestion de l'encollage; 



b) das Benetzen des Gewebes mit ainer  35          C) application d'un
retrait en chatne infnrieur warmen, waBrigen L6sung eines Enzyms         ,,
.  . 12% en: zur Unterstltzung des Schlichtemittelauf-            1.
maintenant le tissu humide, ouverte schlusses,
sur toute. sa largeur, a l'etat relaxA, a une c) das Einbringen einer
Kettgamschrump-              temperature de 50 C h 100 I C pendant fung von
weniger als 12 % durch:        40           au moins 0,5 minute, . 1.
Halten des benetzten Gewebes in aus-            2. ringant le tissu dans
lI'au pour.6limi- gebreiteter Form In einem entspannten              ner
l'encollage, et Zustand Uber mindestens 0,5 Minuten                3.
s~chant le tissu, ouvert sur toute sa auf einer Temperatur von 50 *C bis
100             largeur, sous une tension suffisante pour C,
.       46            6limIner les plis; et 2. SpUlen des Gewebes in Wasser
zum              d) r~tr~cissement jusqu'a 12% dans le sans Beseitigen des
Schlichtemittels, und .          de la chaihe par compression du tissu. 3.
Trocknen des Gewebes in ausgebrei- toter Form mit elner Spannung, die aus-
2. Le proc~dd selon la revendication 1, dans le- reicht, um Knitter zu
beseitigen, und  so     quel ie. tissu serg6 jean, 6cru .est flamb6 pour d)
das kompressive Schrumpfen des Gewe-          6liminer le duvet. bes bis zu
12 % in der Kettgamrichtung. 3  Le procdd selon la revendication 1, dans
le- 2. Verfahren nach Anspruch 1,.worln das Denim-         quel ia fibre
coup6e synthdtique hautement Rohgewebe in K6perbindung zwocks. Beseiti-  5s
retrkcissabla du fil de chaTne est constitute gung von Fusseln gesengt
wird.                     d'un. nylon 6,6.. 4 *   C  L  M  S   *    7
EP 0 458 357 B1                        8 4,  Le proc6d6 selon la
revendication 1, dans le- quel les fils de chaihe contiennent-de 20 h 90%
de coton, 10 A 80% de fibres coup~es de nylon 6,6 hautement rdtr~cissable
-et jusqu': 70% de fibres coupees de poly(p-ph6nylbnet6-    5
rdtphalamide). 5.  Le proc~d6 selon la revendlication 3, dans le- quel le
fil de trame est en coton. 10 15 20 25 30 v
35 40 46 50 55 1 111111 111111 11111 11111 111 11 5
*   C   L   M   S   *    


