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@  Novel  finished  cotton  knits. 

A  finished  knitted  fabric  of  cotton  or  other  natural  or  re- 
generated  cellulosic  material  which  is  lustrous,  flat  and  dense 
and  lacks  spirality  and  edge  curling,  is  crease  resistant  and  has 
in  addition  good  dimensional  stability  uncharacteristic  of  mer- 
cerized  fabrics.  An  apparatus  for  finishing  knitted  cotton  or 
other  natural  or  regenerated  cellulosic  fabric  is  described,  and 
also  a  process  for  finishing  such  knitted  fabric. 



T h i s   i n v e n t i o n   r e l a t e s   to  k n i t t e d   f a b r i c s   of  c o t t o n  

or  o t h e r   n a t u r a l   or  r e g e n e r a t e d   c e l l u l o s i c   f i b r e s ,   or  b l e n d s  

t h e r e o f   w i t h   o t h e r   f i b r e s .  

Our  C a n a d i a n   P a t e n t   No.  765735  is   c o n c e r n e d   w i t h   a n  

ammonia   t r e a t m e n t   of  such   f a b r i c s ,   and  a l s o  -   and  m o r e  

p a r t i c u l a r l y  -   of  woven  f a b r i c s   of  the   same  m a t e r i a l s ,   t o  

i m p a r t   t h e r e t o   v a r y i n g   d e g r e e s   of  e l a s t i c i t y   ( s t r e t c h i n e s s )  

a n d / o r   c r e a s e   r e s i s t a n c e .   The  p r o c e s s   i n v o l v e s   s w e l l i n g  

the   f i b r e s   of  the   f a b r i c   by  i m p r e g n a t i n g   i t   w i t h   l i q u i d  

ammonia   and ,   a f t e r   a  t i m e   i n t e r v a l ,   e v a p o r a t i n g   the   a m m o n i a  

from  the   s t i l l   s w e l l e d   f i b r e s .  

As  a  m a t t e r   of  f a c t ,   h o w e v e r ,   the   p r o c e s s e s   of  t h e  

a f o r e m e n t i o n e d   p a t e n t   have   o n l y   e v e r   been   u s e d   s i g n i f i c a n t l y  

in  c o n n e c t i o n   w i t h   t he   t r e a t m e n t   of  woven  f a b r i c s .   We  h a v e  

now,  h o w e v e r ,   a f t e r   r e v i s i n g   c e r t a i n   e s t a b l i s h e d   i d e a s   a b o u t  

the   end  u s e s   to  wh ich   f a b r i c s   of  d i f f e r e n t   c o n s t r u c t i o n s   c a n  

be  p u t ,   d e v i s e d   n o v e l ,   f i n i s h e d   f a b r i c   of  c o t t o n   or  o t h e r  

c e l l u l o s i c   f i b r e   w h i c h ,   i t   t u r n s   o u t ,   can  be  made  b y  

m o d i f i e d   t e c h n i q u e s   a c c o r d i n g   to  the   s a i d   p a t e n t .  

A c c o r d i n g   to  the   i n v e n t i o n ,   the   n o v e l ,   f i n i s h e d  

k n i t t e d   f a b r i c   of  c o t t o n   or  o t h e r   n a t u r a l   or  r e g e n e r a t e d  

c e l l u l o s i c   m a t e r i a l   i s   c h a r a c t e r i s e d   by  b e i n g   l u s t r o u s ,   f l a t  

and  d e n s e   and  in  t h a t   i t   l a c k s   s p i r a l i t y   and  edge   c u r l i n g ,  

and  is   c r e a s e   r e s i s t a n t ,   a l l   b e i n g   c h a r a c t e r i s t i c s   o f  

m e r c e r i z e d   f a b r i c s ,   and  in  t h a t   i t   has   in  a d d i t i o n   g o o d  



d i m e n s i o n a l   s t a b i l i t y   u n c h a r a c t e r i s t i c   of  m e r c e r i z e d   f a b r i c .  

P a r t i c u l a r l y   u s e f u l   a r e   f a b r i c s   in  w h i c h   the   l i n e a r  

s h r i n k a g e   in  t he   c o u r s e w i s e   d i r e c t i o n   is   l e s s   t h a n   5%,  a n d  

f a b r i c s   in  w h i c h   t h e   l i n e a r   s h r i n k a g e   in  e i t h e r   d i r e c t i o n   i s  

l e s s   t h a n l C % .  

A  s i n g l e   j e r s e y   f a b r i c   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n   p r e f e r a b l y   has  a  Kr  v a l u e   in  e x c e s s   of  1 . 0 ,   a n d  

more  p r e f e r a b l y   in  t he   r a n g e   f rom  a b o u t   1 .1   to  a b o u t   1 . 3 .  

(The  Kr  v a l u e   i s   t he   number   of  c o u r s e s   pe r   u n i t   l e n g t h  

d i v i d e d   by  the   number   of  w a l e s   pe r   u n i t   l e n g t h . )  

A  m a c h i n e   f o r   c a r r y i n g   ou t   the   p r o c e s s   of  t h e  

a f o r e m e n t i o n e d   p a t e n t   has  a  s u p p o r t   f o r   a  s u p p l y   of  f a b r i c  

to  be  t r e a t e d ,   an  i m p r e g n a t i o n   b a t h   in  wh ich   the   f a b r i c   i s  

i m p r e g n a t e d   w i t h   l i q u i d   ammonia ,   an  e v a p o r a t i n g   u n i t  

c o m p r i s i n g   a  r o t a r y   h e a t e d   drum  a g a i n s t   wh ich   the   s w o l l e n  

f a b r i c   i s   h e l d   by  a  b l a n k e t ,   and  f u r t h e r   p r o c e s s i n g   z o n e s   i n  

w h i c h   t he   f a b r i c   may  be  s u b j e c t e d   to  h e a t   or  s t e a m ,   p r i o r   t o  

b e i n g   wound  up  or  o t h e r w i s e   c o l l e c t e d   a f t e r   t he   p r o c e s s i n g .  

Such  a  m a c h i n e   is  s u i t a b l e   fo r   m a k i n g   t he   f a b r i c  

a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   b u t   i t   mus t   be  a r r a n g e d  

t h a t   t he   k n i t t e d   f a b r i c   is   s u p p o r t e d   as  i t   p a s s e s   t h r o u g h  

t h e   m a c h i n e   so  t h a t   i t   is   no t   u n d e r   any  t e n s i o n .   T h e  

k n i t t e d   f a b r i c   may  t h u s   be  p a s s e d   t h r o u g h   the   m a c h i n e   w h i l e  

s u p p o r t e d   by  a  woven  f a b r i c .  

A  s u i t a b l e   woven  f a b r i c   s u p p o r t   is   n o t   a f f e c t e d   b y  

t h e   ammonia   and  may  c o m p r i s e   a  p o l y e s t e r   or  p o l y p r o p y l e n e  

f a b r i c  -   w h i c h   s h o u l d   i t s e l f   be  d i m e n s i o n a l l y   s t a b l e ,   o f  

c o u r s e ,   and  may  c o m p r i s e   a  p l a i n   woven  f a b r i c   w h i c h   may  b e  



of  r e l a t i v e l y   open  or  even  m e s h - l i k e   s t r u c t u r e .  

A  r o l l   of  k n i t t e d   f a b r i c   can  be  sen t   t h r o u g h  

t o g e t h e r   wi th   a  r o l l   of  woven  s u p p o r t   f a b r i c ,   or  a 

c o n t i n u o u s   " b e l t "   of  s u p p o r t   f a b r i c   may  be  a r r a n g e d   to  c a r r y  

the  k n i t t e d   f a b r i c   t h r o u g h   the  a p p a r a t u s .   A  r e a l l y  

e n t e r p r i s i n g   f i n i s h e r   might   e l e c t   to  f i n i s h   a  k n i t t e d   f a b r i c  

and  a  s u i t a b l e   woven  f a b r i c   t o g e t h e r ,   u s ing   the  woven  f a b r i c  

as  a  s u p p o r t   for  the  k n i t t e d   f a b r i c .  

I t   is  h e l p f u l   if  the  s u p p o r t   f a b r i c   is  smooth  s o  

t h a t   the  k n i t t e d   f a b r i c   can  p u l l   in  wi th   r e s p e c t   t h e r e t o  

w i t h o u t   c a t c h i n g   or  s n a g g i n g   or  undue  f r i c t i o n a l   r e s i s t a n c e .  

A  p a r t i c u l a r l y   e f f e c t i v e   a r r a n g e m e n t   seems  to  be  i f  

a  t u b u l a r   k n i t   f a b r i c   is  p l a c e d   as  a  s l e e v e   on  a  woven 

c a r r i e r ,   but  t h i s ,   of  c o u r s e ,   would  p r e s e n t   d i f f i c u l t i e s   i n  

p r a c t i c e .  

I f ,   i n c i d e n t a l l y ,   a  t u b u l a r   f a b r i c   is  p r o c e s s e d ,   no 

p r o b l e m s   seem  to  be  e n c o u n t e r e d   in  mark ing   at  the  c r e a s e s .  

The  o t h e r   p r o p e r t i e s   of  the  f i n i s h e d   f a b r i c s  

p r o c e s s e d   a c c o r d i n g   to  the  i n v e n t i o n   are  p r o d u c e d   or  a l t e r e d  

as  d e s c r i b e d   in  our  e a r l i e r   p a t e n t   a f o r e m e n t i o n e d .  

Embodiments   of  nove l   c o t t o n   and  o t h e r   n a t u r a l   a n d  

r e g e n e r a t e d   c e l l u l o s i c   m a t e r i a l   k n i t t e d   f a b r i c s   a n d  

f i n i s h i n g   p r o c e s s e s   and  a p p a r a t u s   for  p r o d u c i n g   the  same  a r e  

h e r e i n a f t e r   d e s c r i b e d   with  r e f e r e n c e   to  the  a c c o m p a n y i n g  

d r a w i n g s   in  w h i c h : -  

F i g u r e   1  is  a  d i a g r a m m a t i c   i l l u s t r a t i o n   of  o n e  

embodiment   of  f i n i s h i n g   a p p a r a t u s ,  

F i g u r e   2  is  a  d i a g r a m m a t i c   i l l u s t r a t i o n   of  a n o t h e r  



embodiment   of  f i n i s h i n g   a p p a r a t u s .  

F i g u r e s   1  and  2  i l l u s t r a t e   m a c h i n e r y   for   c a r r y i n g  

out  an  ammonia  t r e a t m e n t   of  k n i t t e d   c o t t o n   or  o t h e r   n a t u r a l  

or  r e g e n e r a t e d   c e l l u l o s e   f a b r i c ,   c o m p r i s i n g   a  s u p p o r t   11  f o r  

a  supp ly   of  f a b r i c   12  to  be  t r e a t e d ,   an  i m p r e g n a t i o n   ba th   13 

in  which  t h e  f a b r i c   is  i m p r e g n a t e d   with  l i q u i d   ammonia  14,  a 

hot   c a l e n d e r   15  on  which  the  f a b r i c   12  s w o l l e n   by  t h e  

ammonia  is  p r e s s e d   by  a  b l a n k e t   16,  a  f u r t h e r   p r o c e s s i n g  

zone  17  in  which  the  f a b r i c   is  s u b j e c t e d   to  h e a t   or  s t e a m ,  

and  f a b r i c   c o l l e c t i o n   means  18  which ,   as  shown,  c o m p r i s e   a  

t r o l l e y   19  i n to   which  the  f a b r i c   d rops   from  a  f o l d i n g  

a p p a r a t u s   21,  but   which  cou ld   e q u a l l y   be  a  t a k e - u p   r o l l  

a r r a n g e m e n t .  

In  the  embodiment   i l l u s t r a t e d   in  F i g u r e   1,  t h e r e   i s  

an  a d d i t i o n a l   s u p p l y   a r r a n g e m e n t   22  for   a  s u p p o r t   f a b r i c   23 

of  woven  p o l y e s t e r   or  p o l y p r o p y l e n e   which  is  fed  t h r o u g h   t h e  

e n t i r e   a p p a r a t u s   t o g e t h e r   wi th   the  f a b r i c   12  under   t r e a t m e n t  

so  as  to  s u p p o r t   the  l a t t e r   and  gu ide   i t   t h r o u g h   t h e  

a p p a r a t u s   w i t h o u t   any  s i g n i f i c a n t   l e n g t h w i s e   t e n s i o n   b e i n g  

a p p l i e d   to  i t .   The  s u p p o r t   f a b r i c   is  r o l l e d   up  on  a  t a k e  

up  a r r a n g e m e n t   24  for  s u b s e q u e n t   r e - u s e .  

In  the  embodiment   i l l u s t r a t e d   in  F i g u r e   2,  a 

s u p p o r t   f a b r i c   23,  a g a i n   of  woven  p o l y p r o p y l e n e   o r  

p o l y e s t e r ,   is  run  as  an  e n d l e s s   b e l t   t h r o u g h   the  m a c h i n e  

from  an  i n p u t   r o l l e r   25  to  a  r e t u r n   r o l l e r   26  wi th   a  r e t u r n  

run  27  under   the  m a c h i n e .  

The  m a c h i n e r y   i l l u s t r a t e d   w i l l ,   of  c o u r s e ,   a l s o  

have  the  u s u a l   a n c i l l a r y   e q u i p m e n t   for   r e c o v e r i n g   e v a p o r a t e d  



ammonia,  and  h e a t i n g   a n d / o r   c o o l i n g   means  and  so  o n .  

By  means  of  the  m a c h i n e r y ,   p r o c e s s e s   can  be  a p p l i e d  

to  c o t t o n   and  o t h e r   c e l l u l o s i c   f a b r i c s   as  more  p a r t i c u l a r l y  

d e s c r i b e d   in  the  f o l l o w i n g   E x a m p l e s :  



EXAMPLE 

Trea tmen t  i n  a  padd ing  mach ine .  

Four  single  jersey  fabr ics ,   from  an  ordinary  mill  product ion 

were  t reated  in  tubular  form  in  the  grey  s t a t e ( f a b r i c   weights 

105,  110,  170  and  185  g/m2).  Each  experimental  fabric  sample 

was  approx.  100  m  long.  The  samples  were  before  treatment  sewn 

together   and  onto  a  machine  runner  (woven  cotton  fabr ic ) .   To 

ensure  t ens ionless   t reatment,   a  woven  polyester   fabric  ( f a b r i c  

weight  65  g/m2)  was  also  sewn  onto  the  machine  runner  and  fed  i n t o  

the  machine  para l le l   with  the  single  jersey  fabric  samples: 

The  speed  of  the  padding  machine  was  12  m/min.  (The  padding 

machine  running  speed  ranges  form  7 - 16  m/min.) 

Trea tment  p rocedure .  

In  the  t reatment,   the  fabric  passes  through  three  zones:  

1)  The  impregnation  zone.  (Foulard  technique,  temperature  

of  ammonia -  33.4°  C.) 

2)  The  reaction  zone. 

3)  The  ammonia  removal  zone. 

A s s e s s m e n t  o f  d i m e n s i o n a l  s t a b i l i t y  o f  t h e  t r e a t e d  f a b r i c .  

Fabric  shrinkage  or  dimensional  s t a b i l i t y   may  be  defined  as :  

(i)  Relaxation  sh r inkage ,  

which  is  measured  shrinkage  when  the  fabric  is  s t a t i c a l l y  

immersed  in  water  for  the  f i r s t   time  and  it  is  considered  to  

be  due  to  the  release  of  s t ra ins   bui l t   up  and  imposed  on  the  

f ibres ,   yarn  and  fabric  systems  during  manufacture.  



(ii)  Consolidation  shrint  lye. 

This  is  observed  pa r t i cu l a r ly   on  fabrics  other  than  wool 

and  shows  i t s e l f   as  a  continued  shrinkage  in  washing 

treatments  after   the  f i r s t   immersion.  S c i e n t i f i c a l l y  

this  shrinkage  can  be  considered  as  a  delayed 

relaxat ion  of  some  processing  s t ra ins   that  r equ i r e  

agi ta t ion   to  ass is t   in  their   full  r e l e a s e .  

Commersially,  the  dimensional  s t a b i l i t y   of  a  kni t ted   fabric  is 

commonly  expressed  as  a  shrinkage  measurement  based  on  e i t h e r  
the  original  dimensions  of  a  fabric  or  on  the  dimensions  a f t e r  
a  soaking  treatment.  However,  i t  has  been  shown  that  it  is  more 
informative,  in  terms  of  assessing  the  loop  con f igu ra t ion  
to  express  the  fabric  diinensions  in  terms  of  the  kc,  kw  and  k 
values,  where  these  constants  are  given  by 

The  s t i t c h l e n g h t  l   was  found by  measuring  unravelled  yarn  lenghts  

from  a  known  number  of  courses  from  the  knitted  dry-relaxed  f a b r i c s ,  

using  a  Shirley  Crimp  Tes t e r .  

R e l a x a t i o n  a n d  w a s h i n g  t r e i t m e n t s .  

The  fabric  sample  size  was  (60  x  60)  cm2.  In  the  middle  of  the 

sample,  a  square  of  (10  x  10)  cm2  was  measured  by  means  of  a 

smaller  template  and  marked  by  three  points  in  length  and  width 

direct ion  respect ive ly .   The  average  of  the  three  measurements 

was  used  in  the  subsequent  c a l c u l a t i o n s .  

The.  samples  were  machine  washed  according  to  Swedish  Standard 

SIS  25  12  39  (V4),  i.e.  washed  at  60°C  and  rinsed.  They  were 

hydroextracted  for  6  mins.  and  samples  were  dried  lying  f l a t .  

The  samples  were  given  13  washing  t r ea tmen t s .  



The  climensional changes  were  measured  af ter   conditioning  for  a t  

least   4  hours  in  an  atmosphere  of  20°C,  65 %  R.H. 

The  dimensional  changes  are  expressed  in  kc,  kw  and  ks  values  and 

changes  in  s t i tch   configuration  in  kr  va lues .  

The  results   are  given  in  Tables  1  +  2. 







1.  A  f i n i s h e d   k n i t t e d   f a b r i c   of  c o t t o n   or  o t h e r  

n a t u r a l   or  r e g e n e r a t e d   c e l l u l o s i c   m a t e r i a l ,   c h a r a c t e r i s e d   by 

be ing   l u s t r o u s ,   f l a t   and  dense  and  in  t h a t   i t  l a c k s   s p i r a l i t y  

and  edge  c u r l i n g ,   and  is  c r e a s e   r e s i s t a n t ,   a l l   b e i n g  

c h a r a c t e r i s t i c s   of  m e r c e r i z e d   f a b r i c s ,   and  in  t h a t   i t   has  i n  

a d d i t i o n   good  d i m e n s i o n a l   s t a b i l i t y   u n c h a r a c t e r i s t i c   o f  

m e r c e r i z e d   f a b r i c s .  

2.  A  f a b r i c   a c c o r d i n g   to  c l a im   1,  c h a r a c t e r i s e d   i n  

t h a t   i t   has  a  l i n e a r   s h r i n k a g e   in  the  c o u r s e w i s e   d i r e c t i o n  

of  l e s s   than  5 %. 

3.  A  f a b r i c   a c c o r d i n g   to  c l a im   1  or  c l a im   2 ,  

c h a r a c t e r i s e d   in  t h a t   i t   has  a  l i n e a r   s h r i n k a g e   in  e i t h e r  

d i r e c t i o n   of  l e s s   t h a n l O % .  

4.  A  f a b r i c   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to  3 ,  

c h a r a c t e r i s e d   in  t h a t   i t   is  a  s i n g l e   j e r s e y   f a b r i c   hav ing   a 

Kr  va lue   g r e a t e r   than  1 . 0 .  

5.  A  f a b r i c   a c c o r d i n g   to  c l a im   4,  c h a r a c t e r i s e d   i n  

t h a t   i t   has  a  Kr  va lue   be tween   about   1.1  and  abou t   1 . 3 .  

6.  A  p r o c e s s   for  f i n i s h i n g   k n i t t e d   f a b r i c   of  c o t t o n   o r  

o t h e r   n a t u r a l   or  r e g e n e r a t e d   c e l l u l o s i c   m a t e r i a l   c o m p r i s i n g  

s w e l l i n g   the  f i b r e s   t h e r e o f   by  i m p r e g n a t i o n   wi th   l i q u i d  

ammonia  and  e v a p o r a t i n g   the  ammonia  from  the  s t i l l - s w e l l e d  



f i b r e s ,   c h a r a c t e r i s e d   in  t h a t   the  f a b r i c   is  p r o c e s s e d   i n  

s u b s t a n t i a l l y   t e n s i o n - f r e e   c o n d i t i o n   wh i l e   h e l d  

s u b s t a n t i a l l y   f l a t .  

7.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   6,  c h a r a c t e r i s e d   i n  

t h a t   the  p r o c e s s   is  c o n t i n u o u s   and  the  f a b r i c   p a s s e s   t h r o u g h  

the  p r o c e s s   on  a  c a r r i e r   f a b r i c .  

8.  A p p a r a t u s   for  f i n i s h i n g   k n i t t e d   c o t t o n   or  o t h e r  

n a t u r a l   or  r e g e n e r a t e d   c e l l u l o s i c   f a b r i c   c o m p r i s i n g   means  

for  p a s s i n g   s a id   f a b r i c   c o n t i n u o u s l y   t h r o u g h   an  i m p r e g n a t i o n  

zone  for  i m p r e g n a t i n g   the  f a b r i c   wi th   l i q u i d   ammonia  t o  

s w e l l   the  f i b r e s   t h e r e o f   and  means  for   e v a p o r a t i n g   t h e  

ammonia  from  the  s t i l l - s w e l l e d   f i b r e s ,   c h a r a c t e r i s e d   in  t h a t  

c a r r i e r   means  are  p r o v i d e d   for  c a r r y i n g   the  s a id   f a b r i c  

s u b s t a n t i a l l y   f r e e   from  t e n s i o n   t h r o u g h   the  a p p a r a t u s .  

9.  A p p a r a t u s   a c c o r d i n g   to  c l a im   8,  c h a r a c t e r i s e d   i n  

t h a t   s a id   c a r r i e r   means  c o m p r i s e   a  woven  f a b r i c   of  a 

m a t e r i a l   t h a t   is  not  d e l e t e r i o u s l y   a f f e c t e d   by  t he   ammonia .  

10.  A p p a r a t u s   a c c o r d i n g   to  c l a im   9,  c h a r a c t e r i s e d   i n  

t h a t   sa id   woven  f a b r i c   is  of  p o l y e s t e r   or  p o l y p r o p y l e n e .  

11.  A p p a r a t u s   a c c o r d i n g   to  c l a im   8  or  c l a i m   9 ,  

c h a r a c t e r i s e d   in  t h a t   sa id   c a r r i e r   means  c o m p r i s e   a  f a b r i c  

which  is  f o r w a r d e d ,   t o g e t h e r   with  the  k n i t t e d   f a b r i c   to  b e  

t r e a t e d ,   from  a  supp ly   to  a  t a k e - u p .  



12.  A p p a r a t u s   a c c o r d i n g   to  c l a im  8  or  c l a im  9 ,  

c h a r a c t e r i s e d   in  t h a t   s a id   c a r r i e r   means  c o m p r i s e   a 

c o n t i n u o u s   b e l t   of  f a b r i c .  

13.  A p p a r a t u s   a c c o r d i n g   to  c l a im   11,  c h a r a c t e r i s e d   i n  

t h a t   s a id   f a b r i c   is  i t s e l f   a  f a b r i c   i n t e n d e d   to  be  p r o c e s s e d  

t o g e t h e r   wi th   the  k n i t t e d   f a b r i c .  
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