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Improved  process  for  production  of  textured  yarn  useful  in  the  formation  of  a  crepe  fabric. 
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A  multifilamentary  polymeric  yarn  (100)  capable  of 
undergoing  false  twist  texturing  is  passed  through  a 
friction  disc  aggregate  (110)  under  conditions  which  pro- 
duct  periodic  slippage  with  respect  to  the  friction  disc 
aggregate  whereby  recurring  relatively  tightly  twisted 
areas  (30)  measuring  0.125  to  1.25  inch  (0.32  to  3.18  cm) 
are  substantially  maintained  along  the  length  of  the 
yarn  intermediate  recurring  textured  areas  (32)  measur- 
ing  0.125  to  1.25  inch  (0.32  to  3.18  cm)  which  include 
a  twist  in  the  opposite  direction.  The  feed  yarn  may  be 
either  partially  oriented  yarn  or  a  drawn  yarn.  In  a  pre- 
ferred  embodiment  the  feed  yarn  is  a  partially  oriented 
polyethylene  terephthalate  multifilamentary  yarn.  Un- 
modified  texturing  machinery  can  be  employed.  The  re- 
sulting  yarn  is  space  textured  and  may  be  utilized  to 
form  a  crepe  fabric  having  highly  desirable  aesthetic 
characteristics. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p roces s   for   t h e  

p r o d u c t i o n   of  a  crepe  e f f e c t   m u l t i f i l a m e n t a r y   y a r n .  

F u l l y   t e x t u r e d   m u l t i f i l a m e n t a r y   po lymer ic   y a r n s  

long  have  been  known  and  are  an  i m p o r t a n t   a r t i c l e   of  commerce.  

However,  t h e r e   a d d i t i o n a l l y   has  been  p r e s e n t e d   a  demand  i n  

the  market   p lace   for   m u l t i f i l a m e n t a r y   po lymer ic   yarns   w h i c h  

e x h i b i t   a  v a r i a t i o n   in  b u l k i n g   a long  t h e i r   l e n g t h s   and  whic.1 

are  capable   of  forming  f a b r i c s   hav ing   d i f f e r e n t   hand  c h a r a c t e r i s t i c s ,  

eg,  a  crepe  f a b r i c .   R e p r e s e n t a t i v e   d i s c l o s u r e s   of  s u c h  

m u l t i f i l a m e n t a r y   yarns   and  p r o c e s s e s   for   t h e i r   p r o d u c t i o n   a r e  

d i s c l o s e d   in  Uni ted   S t a t e s   P a t e n t   S p e c i f i c a t i o n   Nos  3 , 2 2 8 , 1 8 1 ;  

3 ,651 ,633 ;   3 ,695 ,026 ;   3 ,710 ,565 ;   3 ,932 ,986 ;   3 , 938 ,227 ,   3 , 9 3 9 , 6 3 2 ;  

3 ,977 ,173 ;   3 ,978 ,647 ;   4 , 0 3 3 , 1 0 3 ;   4 , 0 5 1 , 6 6 0 ;   4 , 0 6 4 , 6 8 6 ;   4 , 0 7 0 , 8 1 5 ;  

4 , 0 8 4 , 6 2 2 ;   and  4 , 1 0 3 , 4 8 1 ;   and  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   Nos 

1 ,240 ,240 ,   1 ,431 ,568   and  2 , 0 2 6 , 5 5 9 A .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  

an  improved  p roce s s   for   the  p r o d u c t i o n   of  a  crepe  e f f e c t  

m u l t i f i l a m e n t a r y   y a r n .  
I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  

an  improved  p roces s   for   the  p r o d u c t i o n   of  a  crepe  e f f e c t  

m u l t i f i l a m e n t a r y   yarn  which  can  be  c a r r i e d   out  on  u n m o d i f i e d  

f a l s e   t w i s t   t e x t u r i n g   mach inery   on  a  h i g h l y   economical   b a s i s .  

I t   is  a n o t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p rov ide   a  p r o c e s s   for   the  p r o d u c t i o n   of  a  crepe  e f f e c t  

m u l t i f i l a m e n t a r y   yarn  which  is  capable   of  be ing   used  to  f o r m  

a  crepe  f a b r i c   hav ing   h i g h l y   d e s i r a b l e   a e s t h e t i c   c h a r a c t e r i s t i c s .  

These  and  o t h e r   o b j e c t s ,   as  well   as  the  s c o p e ,  

n a t u r e ,   and  u t i l i z a t i o n   of  the  c la imed  p roce s s   w i l l   be  a p p a r e n t  

to  those   s k i l l e d   in  the  a r t   from  the  f o l l o w i n g   d e t a i l e d  

d e s c r i p t i o n   and  appended  c l a i m s .  

Accord ing   to  the  p r e s e n t   i n v e n t i o n ,   t he re   is  p r o v i d e d  

a  t e x t u r i n g   p rocess   for   the  p r o d u c t i o n   of  a  space  t e x t u r e d   y a r n  

u s e f u l   in  the  f o r m a t i o n   of  a  crepe  f a b r i c   c o m p r i s i n g  



(a)  c o n t i n u o u s l y   p a s s i n g   a  m u l t i f i l a m e n t a r y   p o l y m e r i c  

yarn  capab le   of  u n d e r g o i n g   f a l s e   t w i s t   t e x t u r i n g  

th rough   a  h e a t i n g   zone  to  a  yarn  t e x t u r i n g   f r i c t i o n  

d i sc   a g g r e g a t e   hav ing   an  e n t r a n c e   end  and  a n  

e x i t   e n d ,  

(b)  c o n t i n u o u s l y   p a s s i n g   the  m u l t i f i l a m e n t a r y   p o l y m e r i c  

yarn  in  c o n t a c t   wi th   the  yarn  t e x t u r i n g   f r i c t i o n  

d i sc   a g g r e g a t e   which  r o t a t e s   at  a  d i sc   s u r f a c e  

speed  to  yarn   speed  of  2.2:1  to  3.1:1  whereby  a  

r e l a t i v e l y  t i g h t   t w i s t   which  ave rages   40  to  120 

t u r n s   per  inch   (1575  to  4724  t u rns   per  met re)   i s  

i m p a r t e d   to  the  m u l t i f i l a m e n t a r y   po lymer ic   y a r n  

i m m e d i a t e l y   p r i o r   to  r e a c h i n g   the  e n t r a n c e   end  o f  

the  f r i c t i o n   d i sc   a g g r e g a t e ,  

(c)  c o n t i n u o u s l y   p a s s i n g   the  m u l t i f i l a m e n t a r y   p o l y m e r i c  

yarn  from  the  e x i t   end  of  the  f r i c t i o n   d i sc   a g g r e g a t e  

to  a  r o l l   which  is   r o t a t e d   at  a  speed  s u f f i c i e n t   t o  

s a t i s f y   the  sa id   d i sc   s u r f a c e   speed  to  yarn  s p e e d  

r a t i o   and  wi th   s a id   yarn  under   a  t e n s i o n   which  i s  

lower  i m m e d i a t e l y   a f t e r   the  d i sc   assembly   t h a n  

i m m e d i a t e l y   b e f o r e  t h e   d isc   assembly   such  t h a t   p e r i o d i c  

s l i p p a g e   of  the  m u l t i f i l a m e n t a r y   po lymer i c   yarn   w i t h  

r e s p e c t   to  the  f r i c t i o n   d i sc   a g g r e g a t e   is  f a c i l i t a t e d  

whereby  r e c u r r i n g   r e l a t i v e l y   t i g h t l y   t w i s t e d   a r e a s  

m e a s u r i n g   0.125  to  1.25  inch  (0 .32  to  3.18  cm)  a r e  

s u b s t a n t i a l l y   m a i n t a i n e d   a long  the  l e n g t h   of  the  y a r n  
i n t e r m e d i a t e   r e c u r r i n g   t e x t u r e d   a reas   m e a s u r i n g   0 . 1 2 5  

to  1.25  inch   (0 .32  to  3.18  cm)  which  i n c l u d e   a  t w i s t   i n  

the  o p p o s i t e   d i r e c t i o n   which  are  c r e a t e d   at  the  e x i t  

end  of  the  f r i c t i o n   d i sc   a g g r e g a t e ,  

(d)  h e a t i n g   the  m u l t i f i l a m e n t a r y   po lymer ic   yarn  in  a  

r e l a x i n g   zone  whi le   under   a  l e s s e r   l o n g i t u d i n a l  

t e n s i o n   such  as  to  m a i n t a i n   the  yarn  at  a  c o n s t a n t  

l e n g t h   or  to  pe rmi t   up  to  a  20  p e r c e n t   l o n g i t u d i n a l   y a r n  



s h r i n k a g e   whereby  b u l k i n g   of  the  r e c u r r i n g  

t e x t u r e d   a reas   which  i n c l u d e   a  t w i s t   in  t h e  

o p p o s i t e   d i r e c t i o n   occurs   while   s u b s t a n t i a l l y  

m a i n t a i n i n g   the  r e c u r r i n g   r e l a t i v e l y   t i g h t l y  

t w i s t e d   a r e a s ,   wi th   the  r e l a t i v e l y   t i g h t l y  

t w i s t e d   a reas   r e t a i n i n g   at  l e a s t   50  p e r c e n t  

of  the  t w i s t   a c h i e v e d   i m m e d i a t e l y   p r i o r   t o  

r e a c h i n g   the  e n t r a n c e   end  of  the  f r i c t i o n   d i s c  

a g g r e g a t e ,   a n d  

(e)  c o l l e c t i n g   the  r e s u l t i n g   y a r n .  

When  a  p a r t i a l l y   o r i e n t e d   m u l t i f i l a m e n t a r y   p o l y m e r i c  

yarn  is  s e l e c t e d   as  the  s t a r t i n g   m a t e r i a l   such  yarn  is  d rawn  

in  the  h e a t i n g   zone  s i t u a t e d   i m m e d i a t e l y   p r i o r   to  t h e  

e n t r a n c e   end  of  the  f r i c t i o n   d isc   a g g r e g a t e   while   s i m u l t a n e o u s l y  

u n d e r g o i n g   t w i s t i n g .  

The  feed  yarn  for   the  p r e s e n t   p roce s s   ia  a  m u l t i -  

f i l a m e n t a r y   po lymer ic   yarn  capab le   of  u n d e r g o i n g   f a l s e   t w i s t  

t e x t u r i n g .   Such  yarn  is  p r e f e r a b l y   a  p a r t i a l l y   o r i e n t e d   y a r n  
which  was  s u b j e c t e d   to  a  s u b s t a n t i a l   t e n s i o n   d u r i n g   t h e  

f i l a m e n t   forming  o p e r a t i o n .   A l t e r n a t i v e l y ,   the  feed  yarn  may 
have  p r e v i o u s l y   undergone  more  c o n v e n t i o n a l   drawing  f o l l o w i n g  

s p i n n i n g .  

The  p r e f e r r e d   s t a r t i n g   m a t e r i a l   is  a  p a r t i a l l y   o r i e n t e d  

m u l t i f i l a m e n t a r y   p o l y e s t e r   or  polyamide  yarn .   For  i n s t a n c e ,   t h e  

p o l y e s t e r   yarn  may  be  composed  p r i n c i p a l l y   of  p o l y e t h y l e n e  

t e r e p h t h a l a t e   and  c o n t a i n   85  to  100  mole  p e r c e n t   p o l y e t h y l e n e  

t e r e p h t h a l a t e   and  0  to  15  mole  p e r c e n t   of  e s t e r   u n i t s   o t h e r  

than  p o l y e t h y l e n e   t e r e p h t h a l a t e .   In  a  p a r t i c u l a r l y   p r e f e r r e d  

embodiment  the  yarn  is  composed  of  s u b s t a n t i a l l y   a l l   p o l y e t h y l e n e  

t e r e p h t h a l a t e .   Such  yarn  may  be  formed  from  p o l y e t h y l e n e  

t e r e p h t h a l a t e   hav ing   an  i n t r i n s i c   v i s c o s i t y ,   ie ,   IV,  or  0 . 6  

to  0.95  p r e f e r a b l y   0.6  to  0 .7 .   The  IV  may  be  c o n v e n i e n t l y  

d e t e r m i n e d   by  the  e q u a t i o n   lim c@o  ln7r c  w h e r e  7 r   is  the  " r e l a t i v e  

v i s c o s i t y "   o b t a i n e d   by  d i v i d i n g   the  v i s c o s i t y   of  a  d i l u t e  



s o l u t i o n   of  the  polymer  by  the  v i s c o s i t y   of  the  s o l v e n t   emp loyed  

(measured  at  the  same  t e m p e r a t u r e )   and  c  is  the  p o l y m e r  

c o n c e n t r a t i o n   in  the  s o l u t i o n   e x p r e s s e d   in  grams/100  ml.  O t h e r  

r e p r e s e n t a t i v e   yarns   c apab l e   of  be ing   p r o c e s s e d   in  a c c o r d a n c e  

wi th   the  p r e s e n t   p r o c e s s   i n c l u d e   those   composed  of  p o l y b u t y l e n e  

t e r e p h t h a l a t e ,   m e l t - p r o c e s s a b l e   po lyamides   such  as  p o l y ( h e x a  

methy lene   ad ipamide)   and  p o l y ( c a p r o l a c t a m ) ,   and  p o l y p r o p y l e n e .  

When  a  p a r t i a l l y   o r i e n t e d   p o l y e t h y l e n e   t e r e p h t h a l a t e  

m u l t i f i l a m e n t a r y   yarn   s e rves   as  the  feed  yarn ,   i t   p r e f e r a b l y  

e x h i b i t s   a  b i r e f r i n g e n c e   of  0.02  to  0 .10,   and  most  p r e f e r a b l y  

0.02  to  0 . 0 5 .  

The  feed  yarn   for   use  in  the  p r e s e n t   p r o c e s s   may 

have  a  t o t a l  d e n i e r   of  50  to-500  and  a  d e n i e r  p e r  f i l a m e n t   o f  

1  to  8,  p r e f e r a b l y   1  to  5.  In  a  p a r t i c u l a r l y   p r e f e r r e d   embodiment  

the  feed  yarn   is  a  p a r t i a l l y   o r i e n t e d   p o l y e t h y l e n e   t e r e p h t h a l a t e  

m u l t i f i l a m e n t a r y   yarn   hav ing   a  t o t a l   d e n i e r   of  100  to  150 

and  c o n s i s t i n g   of  30  to  35  f i l a m e n t s .  

I t   has  been  found  t h a t   the  p roces s   of  the  p r e s e n t  

i n v e n t i o n   can  be  c a r r i e d   out  u s i n g   unmod i f i ed   f a l s e   t w i s t  

t e x t u r i n g   mach ine ry   to  form  the  d e s i r e d   p r o d u c t .   Such  

mach ine ry   by  n e c e s s i t y   i n c l u d e s   a  yarn  t e x t u r i n g   f r i c t i o n   d i s c  

a g g r e g a t e .   Such  f r i c t i o n   d i sc   a g g r e g a t e   may  be  formed  i n  

a c c o r d a n c e   with  the  t e a c h i n g s   of  Un i t ed   S t a t e s   P a t e n t   Nos 

4  012  896  and  4  068  460  which  are  h e r e i n   i n c o r p o r a t e d   by  r e f e r e n c e .  

R e p r e s e n t a t i v e   c o m m e r c i a l l y   a v a i l a b l e   a g g r e g a t e s   s u i t a b l e   for   u s e  

in  the  p r e s e n t   p r o c e s s   i n c l u d e   Model  No  FTS  45  equipped  with  Mark  I  

f r i c t i o n   d i s c s   a v a i l a b l e   from  K u g e l f i s c h e r ,   and  Model  No  F K 4 - 3 2 -  

35Z  a v a i l a b l e   from  Ba rmag .  

Embodiments  of  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   b y  

way  of  example  with  r e f e r e n c e   to  the  accompanying  d r a w i n g s  

in  which  Fig   1  is  a  s chema t i c   i l l u s t r a t i o n   of  an  a p p a r a t u s  

a r r angemen t   capab le   of  c a r r y i n g   out  the  p roce s s   of  the  p r e s e n t  

i n v e n t i o n .  

F ig   2  is  an  i l l u s t r a t i o n   of  a  s t a n d a r d   yarn  t e x t u r i n g  

f r i c t i o n   d i sc   a g g r e g a t e   which  is  s u i t a b l e   fo r   use  in  c a r r y i n g  

out  the  p r o c e s s   of  the  p r e s e n t   i n v e n t i o n .  



F i g  3   is  a  s chemat ic   i l l u s t r a t i o n   of  a  r e p r e s e n t a t i v e  

space  t e x t u r e d   m u l t i f i l a m e n t a r y   yarn  p roduc t   formed  by  t h e  

p roce s s   of  the  p r e s e n t   i n v e n t i o n   showing  r e c u r r i n g   r e l a t i v e l y  

t i g h t l y   t w i s t e d   a reas   a long  the  l e n g t h   of  the  yarn  i n t e r m e d i a t e  

bu lked   a reas   which  i n c l u d e   a  t w i s t   in  the  o p p o s i t e   d i r e c t i o n .  

Fig  4  is  a  pho tog raph   made  with  a  s c a n n i n g   e l e c t r o n  

mic roscope   at  a  m a g n i f i c a t i o n   of  a p p r o x i m a t e l y   80X  of  a  

r e p r e s e n t a t i v e   space  t e x t u r e d   m u l t i f i l a m e n t a r y   p o l y e t h y l e n e  

t e r e p h t h a l a t e   yarn  p roduc t   formed  by  the  p roces s   of  t h e  

p r e s e n t   i n v e n t i o n   showing  a  r e l a t i v e l y   t i g h t l y   t w i s t e d   a r e a  

at  the  upper   p o r t i o n   of  the  pho tog raph   and  a  t e x t u r e d   a rea   at  t h e  

lower  p o r t i o n   of  the  pho tog raph   which  i n c l u d e s   a  t w i s t   in  t h e  

o p p o s i t e   d i r e c t i o n .  

Fig  5  is  a  pho tog raph   made  with  the  aid  of  a  s c a n n i n g  

e l e c t r o n   mic roscope   at  a  m a g n i f i c a t i o n   of  600X  which  i l l u s t r a t e s  

a  c r o s s - s e c t i o n   of  a  r e l a t i v e l y   t i g h t l y   t w i s t e d   a rea   of  t h e  

space  t e x t u r e d   m u l t i f i l a m e n t a r y   p o l y e t h y l e n e   t e r e p h t h a l a t e   yarn   o f  

Fig  4 .  

Fig  6  is  a  p h o t o g r a p h   made  with  the  aid  of  a  s c a n n i n g  

e l e c t r o n   mic roscope   at  a  m a g n i f i c a t i o n   of  600X  which  i l l u s t r a t e s  

a  c r o s s - s e c t i o n   of  a  c e n t r a l   p o r t i o n   of  a  t e x t u r e d   a rea   of  t h e  

yarn  of  Fig  4 .  

With  r e f e r e n c e   to  F igure   1,  a  m u l t i f i l a m e n t a r y   p o l y m e r i c  

feed  yarn  100  capab le   of  u n d e r g o i n g   f a l s e   t w i s t   t e x t u r i n g   i s  

wi thdrawn  from  supply   package  102  by  feed  r o l l   104.  The  f e e d  

yarn  100  is  passed   th rough   a  h e a t i n g   zone  108  to  a  f a l s e   t w i s t  

f r i c t i o n   d isc   a g g r e g a t e   110  and  then  to  r o l l   106.  H e a t i n g   zone  

108  c o n s i s t s   of  a  hea t ed   p l a t e   and  se rves   to  heat   set   the  t w i s t  

i n s e r t e d   in  a  yarn  by  f r i c t i o n   d i sc   a g g r e g a t e   110.  When  t h e  

feed  yarn  100  is  a  p a r t i a l l y   o r i e n t e d   yarn ,   r o l l   106  s e rves   a s  

a  draw  r o l l   and  h e a t i n g   zone  108  se rves   as  a  drawing  zone  a s  

well  as  a  t w i s t   s e t t i n g   zone.  The  m u l t i f i l a m e n t a r y   yarn  i s  

wi thdrawn  from  the  f r i c t i o n   d isc   a g g r e g a t e   110  by  the  r o l l   106 .  

Rol l   106  and  the  d i sc s   in  d i sc   a g g r e g a t e   110  are  r o t a t e d   at  s p e e d s  

such  t h a t   the  r a t i o   of  the  d i sc   s u r f a c e   speed  to  the  yarn  s p e e d  

is  2 .2:1  to  3.1:1  and  such  t ha t   the  yarn  t e n s i o n   is  l o w e r  



i m m e d i a t e l y   a f t e r   the  d i sc   a ssembly   than  i m m e d i a t e l y   b e f o r e   t h e  

d i sc   assembly .   P e r i o d i c   s l i p p a g e   of  the  t w i s t e d   yarn  w i t h  

r e s p e c t   to  the  f r i c t i o n   d isc   a g g r e g a t e   is   caused  whereby  r e c u r r i n g  

t i g h t l y   t w i s t e d   a reas   are  m a i n t a i n e d   a long   the  l e n g t h   of  t h e  

yarn  i n t e r m e d i a t e   r e c u r r i n g   t e x t u r e d   a reas   which  i n c l u d e   a  t w i s t  

in  the  o p p o s i t e   d i r e c t i o n .   From  r o l l   106,  the  yarn  is   p a s s e d  

th rough   a  hea t   r e l a x i n g   zone  112  to  r o l l   114.  Rol l   114  is  r o t a t e d  

at  a  speed  such  as  to  pe rmi t   0  to  20%  l o n g i t u d i n a l   yarn   s h r i n k a g e  

in  the  r e l a x i n g   zone  112.  The  yarn   is  c o l l e c t e d   in  package  116 .  

As  i l l u s t r a t e d   in  Fig  2,  a  t y p i c a l   f r i c t i o n   d i s c  

a g g r e g a t e   i n c l u d e s   t h r e e   p a r a l l e l   a l i g n e d   s h a f t s  2 ,   4  and  6 ,  

each  s h a f t   c a r r y i n g   t h r e e   f r i c t i o n   d i s c s   i d e n t i f i e d   as  8a,  8b 

a n d   8c  for   s h a f t   2 ;  1 0 a ,   1 0 b ,  a n d   10c  f o r  s h a f t   4 ;  a n d   12a,  12b ,  

and  12c  fo r   s h a f t   6.  Each  of  the  f r i c t i o n   d i s c s   commonly  i s  

coa ted   wi th   a  ceramic  or  r e f r a c t o r y   c o a t i n g .   However,  o t h e r  

c o a t i n g s   which  w i l l   s i m i l a r l y   engage  the  yarn  may  be  emp loyed .  

Shaf t   4  a d d i t i o n a l l y   is  p r o v i d e d   wi th   an  o p t i o n a l   p o l i s h e d   smoo th  

aluminum  d i sc   14  which  s e rves   to  aid  in  the  a l i gnmen t   of  the  y a r n  
to  f a c i l i t a t e   c o n t a c t   wi th   r o t a t i n g   d i s c s .   Shaf t   members  2,  4 ,  

and  6  are  s u p p o r t e d   in  b roken   away  h o u s i n g   16,  each  sa id   s h a f t  

members  2,  4  and  6  h a v i n g   p u l l y   means  18,  20,  and  22  r e s p e c t i v e l y  

s ecu red   t h e r e t o .   B e l t   members  24  pass  around  a  d r i v i n g   p u l l y   2 2 ,  

b e l t   members  24  c o n t a c t i n g   p u l l y   member  18  and  20  t h e r e b y   c a u s i n g  

s h a f t   members,  2,  4  and  6  to  r o t a t e .   Other  s i m i l a r   d r i v i n g  

mechanisms  can  be  employed  as  w i l l   be  a p p a r e n t   t o  

those   s k i l l e d  i n   the  a r t .   Yarn  26  e n t e r s   the  e n t r a n c e   end  

of  the  f r i c t i o n   disc   a g g r e g a t e   and  p a s s e s   around  aluminum  d i s c  

14  and  then  between  the  i n t e r m e s h i n g   d i s c s   of  s h a f t   members 

2,  4  and  6.  This  passage   causes   the  yarn  to  r o t a t e   about   i t s  

axis   in  the  d i r e c t i o n   o p p o s i t e   to  t h a t   of  the  r o t a t i o n   of  t h e  

d i s c s .   Such  u p t w i s t i n g   of  the  yarn   occurs   p r i o r   to  the  y a r n  

r e a c h i n g   the  e n t r a n c e   end  of  the  f r i c t i o n   d i sc   a g g r e g a t e .   As 

can  be  seen  two  d i scs   commonly  form  a  guide  for   the  yarn   b e i n g  

p r o c e s s e d   whi le   a  t h i r d   d i sc   f o r c e s   the  yarn   in to   engagemen t  

wi th   sa id   two  d i s c s .   While  more  than  t h r e e   d i s c s   and  more  t h a n  

t h r e e   l o n g i t u d i n a l l y   spaced  c o a x i a l   d isc   p o r t i o n s   may  be  employed  



in  i n t e r m e s h i n g   d isc   f r i c t i o n   f a l s e   t w i s t   d e v i c e s ,   the  p r e f e r r e d  

number  of  f r i c t i o n   d i sc s   for   use  in  c o n j u n c t i o n   with  t h i s  

i n v e n t i o n   is  nine  mounted  on  t h r ee   l o n g i t u d i n a l l y   spaced  s h a f t  

members.  The  yarn  l e aves   the  e x i t   end  of  the  f r i c t i o n   d i s c  

a g g r e g a t e   at  28 .  

During  the  o p e r a t i o n   of  the  p roce s s   of  the  p r e s e n t  

i n v e n t i o n   a  c o m b i n a t i o n   of  p roce s s   p a r a m e t e r s   are  s e l e c t e d  

so  as  to  form  a  space  t e x t u r e d   yarn  s i m i l a r   to  t ha t   s c h e m a t i c a l l y  

i l l u s t r a t e d   in  Fig  3.  More  s p e c i f i c a l l y ,   the  yarn  r e t a i n s  

r e c u r r i n g   r e l a t i v e l y   t i g h t l y   t w i s t e d   a reas   measur ing   a p p r o x i m a t e l y  

0.125  to  1.25  inch  (0.32  to  3.18  cm)  a long  i t s   l e n g t h   i n t e r m e d i a t e  

r e c u r r i n g   t e x t u r e d   or  bu lked   a reas   measu r ing   a p p r o x i m a t e l y  

0.125  to  1.25  inch  ( 0 . 3 2 . t o   3.18  cm)  which  include.   a  t w i s t   in  t h e  

o p p o s i t e   d i r e c t i o n   c r e a t e d   at  the  ex i t   end  of  the  f r i c t i o n   d i s c  

a g g r e g a t e .   Such  ma in t enance   of  r e c u r r i n g   r e l a t i v e l y   t i g h t l y  t w i s t e d  

a reas   is  made  p o s s i b l e   by  p e r i o d i c   s l i p p a g e   of  the  yarn  a s  

i t   pa s ses   th rough   the  f r i c t i o n   d i sc   a g g r e g a t e   as  a  r e s u l t   o f  

the  r e l a t i o n s h i p   of  the  d isc   s u r f a c e   speed  to  the  yarn  s u r f a c e  

speed  and  the  t e n s i o n   e x e r t e d   upon  the  y a r n .  

As  the  m u l t i f i l a m e n t a r y   yarn  l e aves   the  e x i t   end  

of  the  f r i c t i o n   d isc   a g g r e g a t e ,   i t   is  passed   to  a  r o l l   w h i c h  

is  r o t a t e d   at  a  speed  s u f f i c i e n t   to  ach ieve   a  d isc   s u r f a c e  

speed  to  yarn  speed  r a t i o   of  2.1:1  to  3 . 1 : 1 ,   p r e f e r a b l y   2 . 6 : 1  

to  2.9:1  and  most  p r e f e r a b l y   2 . 7 : 1 .   R e p r e s e n t a t i v e   s u r f a c e  

speeds  for   the  f r i c t i o n   d i sc   a g g r e g a t e   are  commonly  2200  t o  

3100  f ee t   per  minute  (671  to  945  met res   per  minute)   which  a r e  

ach ieved   by  r o t a t i n g   f r i c t i o n   d i s c s   hav ing   a  d i a m e t e r   of  50  mm 

at  a p p r o x i m a t e l y   5045  to  5630  r e v o l u t i o n s  p e r   minute .   The  y a r n  

speed  in  the  above  r a t i o   is  computed  a t  t h e   e x i t   end  of  t h e  

f r i c t i o n   disc   a g g r e g a t e   and  commonly  is  400  to  1400  f e e t   p e r  
minute  (122  to  427  metres   per  minute)   p r e f e r a b l y   700  to  1200 

f e e t   per  minute  (213  to  366  met res   per  minute)   and  most  p r e f e r a b l y  

1000  f ee t   per  minute  (305  met res   per  m i n u t e ) .  

During  the  o p e r a t i o n   of  the  p roces s   of  the  p r e s e n t  

i n v e n t i o n   the  m u l t i f i l a m e n t a r y   yarn   is  u p t w i s t e d   p r i o r   t o  

r e a c h i n g   the  e n t r a n c e   end  of  the  f r i c t i o n   d isc   a g g r e g a t e   a n d  



a c h i e v e s   a  t w i s t   i m m e d i a t e l y   p r i o r   to  r e a c h i n g   the  e n t r a n c e  

end  of  the  f r i c t i o n   d isc   a g g r e g a t e   of  40  to  120  t u rns   p e r  
inch   (1575  to  4724  t u rn s   per  m e t r e ) .   As  w i l l   be  a p p a r e n t  

to  those   s k i l l e d   in  the  a r t ,   and  as  r e p o r t e d   in  the  J o u r n a l  

of  the  T e x t i l e   I n s t i t u t e ,   No  3,  page  3   (1975) ,   " I m p r o v e d  

Method  of  F r i c t i o n   T w i s t i n g   in  the  Fa l se   Twist   T e x t u r i n g  

P r o c e s s ,   P a r t   I I " ,   by  M  J  Denton  and  W  J  M o r r i s ,   a  g r e a t e r  

t w i s t   l e v e l   is   p o s s i b l e   when  p r o c e s s i n g   a  yarn   of  r e l a t i v e l y   l o w  

t o t a l   d e n i e r   than  when  a  yarn  of  r e l a t i v e l y   h igh  t o t a l   d e n i e r  

is  s e l e c t e d .   A  t w i s t   of  50  to  90  t u rns   per  inch  (1969  t o  

3543  t u r n s / m ) ,   more  p r e f e r a b l y   70  to  85  t u r n s   per  i n c h  

(2756  to  3346  tpm),  p r e f e r a b l y   is   a c h i e v e d   i m m e d i a t e l y   p r i o r  

to  r e a c h i n g   the  f r i c t i o n   d isc   a g g r e g a t e   when  the  feed  y a r n  
s e l e c t e d   has  a  t o t a l   d e n i e r   of  100  to  150.  In  a  p a r t i c u l a r l y  

p r e f e r r e d   embodiment  a  t w i s t   of  80  t u r n s   per   inch  (3150  

t u r n s / m )   is   a c h i e v e d   i m m e d i a t e l y   p r i o r   to  r e a c h i n g   the  f r i c t i o n  

d i sc   a g g r e g a t e   when  p r o c e s s i n g   a  feed  yarn   of  100  to  150  t o t a l  

d e n i e r .  

P e r i o d i c   s l i p p a g e   of  the  yarn  occur s   as  i t   p a s s e s  

th rough   the  f r i c t i o n   d i sc   a g g r e g a t e   i n  v i e w   of  the  e x t r e m e l y  

high  r a t i o   of  d i sc   s u r f a c e   speed  to  yarn   speed  employed  a n d  

the  lower  t e n s i o n   e x e r t e d   upon  the  yarn   than  commonly  employed  i n  

s t a n d a r d   f a l s e   t w i s t   t e x t u r i n g   p r o c e s s e s .   A  l e s s e r   t e n s i o n  

l e v e l   is  e x e r t e d  u p o n   the  yarn   i m m e d i a t e l y   a f t e r   the  f r i c t i o n  

d i sc   a g g r e g a t e   than  i m m e d i a t e l y   b e f o r e   the  f r i c t i o n   d i s c  

a g g r e g a t e   because   the  r o t a t i n g   d i s c s   tends   to  a c c e l e r a t e  

the  moving  ya rn .   The  yarn   t e n s i o n   i m m e d i a t e l y   b e f o r e   t h e  

f r i c t i o n   d i s c   a g g r e g a t e   may  range   from  0.05  to  0.28  gram  p e r  

d e n i e r , ,  a n d   i m m e d i a t e l y   a f t e r   the  a g g r e g a t e   from  0.02  to  0 . 0 7  

gram  per  d e n i e r .   When  such  s l i p p a g e   o c c u r s ,   the  p r e v i o u s l y  

i m p a r t e d   yarn   u p t w i s t   is   r e t a i n e d   by  the  yarn  in  r e c u r r i n g  

r e l a t i v e l y   t i g h t l y   t w i s t e d   a reas   a long   the  l e n g t h   of  the  y a r n .  

However,  as  the  f r i c t i o n   d i s c s   p e r i o d i c a l l y   engage  the  y a r n  
t e x t u r e d   a r eas   are  c r e a t e d   which  f a l l   i n t e r m e d i a t e   s a id   r e l a t i v e l y  

t i g h t l y   t w i s t e d   a r e a s .   Such  t e x t u r e d   a r eas   are  t w i s t e d   in  t h e  

o p p o s i t e   d i r e c t i o n   to  the  t w i s t   p r e v i o u s l y   i m p a r t e d   and  a r e  



c r e a t e d   at  the  e x i t   end  of  the  f r i c t i o n   d isc   a g g r e g a t e .  

F o l l o w i n g   passage   from  the  r o l l   s i t u a t e d   b e l o w  

the  f r i c t i o n   d isc   a g g r e g a t e   the  yarn  is  passed   th rough  a  h e a t e d  

r e l a x i n g   zone  while   under   a  l e s s e r   l o n g i t u d i n a l   t e n s i o n   t h a n  

p r e v i o u s l y   u t i l i z e d   in  the  p roces s   whereby  b u l k i n g   of  t h e  

t e x t u r e d   a r eas   occurs   and  the  yarn   is  a d d i t i o n a l l y   heat   s e t .  

The  yarn   is  passed   t h rough   the  r e l a x i n g   zone  while   under   a  

l o n g i t u d i n a l   t e n s i o n   s u f f i c i e n t   to  m a i n t a i n   the  yarn  at  a  

c o n s t a n t   l e n g t h   or  to  pe rmi t   up  to  20  p e r c e n t   l o n g i t u d i n a l  

s h r i n k a g e ,   p r e f e r a b l y   up  to  10  p e r c e n t   l o n g i t u d i n a l   s h r i n k a g e .  

The  r e l a x i n g   zone  p r e f e r a b l y   is  m a i n t a i n e d   at  a  t e m p e r a t u r e   o f  

180  to  235°C,  and  most  p r e f e r a b l y   at  a  t e m p e r a t u r e   of  215 

to  2250C. 

The  r e s u l t i n g   yarn  is  then  c o l l e c t e d   and  is  s c h e m a t i c a l l y  

i l l u s t r a t e d   in  F ig  3   where in   the  r e l a t i v e l y   t i g h t l y   t w i s t e d  

a reas   30  measu r ing   0.125  t o  1 . 2 5   inch  (0 .32   to  3.18  cm)  a r e  

s i t u a t e d   i n t e r m e d i a t e   t e x t u r e d   a reas   32  l i k e w i s e   m e a s u r i n g  

0.125  to  1.25  inch  (0 .32  to  3.18  cm).  More  h i g h l y   b u l k e d  

p o r t i o n s   34  are  s i t u a t e d   at  each  end  of  t e x t u r e d   a reas   32 .  

Such  h i g h l y   bu lked   p o r t i o n s   34  r e p r e s e n t   the  t r a n s i t i o n   i n t e r f a c e  

wi th   the  r e l a t i v e l y   t i g h t l y   t w i s t e d   a reas   30  and  pos se s s   a  

c o n s i d e r a b l y   l e s s e r   t w i s t   l e v e l   than  the  c e n t r a l   p o r t i o n   o f  

t e x t u r e d   a reas   32.  The  t e x t u r e d   a reas   32  i n c l u d e   a  t w i s t   i n  

a  d i r e c t i o n   o p p o s i t e   to  t h a t   of  the  r e l a t i v e l y   t i g h t l y   t w i s t e d  

zones  30  and  are  more  l o o s e l y   a r r a n g e d .   For  i n s t a n c e ,   i f  

the  t i g h t l y   t w i s t e d   a reas   pos se s s   an  "S"  t w i s t ,   the  t e x t u r e d  

a reas   pos se s s   a  "Z"  t w i s t .   However,  i t   is  p o s s i b l e   for   t h e  

t i g h t l y   t w i s t e d   a reas   to  pos ses s   a  "Z"  t w i s t   and  for   t h e  

t e x t u r e d   a reas   to  pos se s s   an  "S"  t w i s t   depend ing   upon  t h e  

d i r e c t i o n   of  r o t a t i o n   of  the  f r i c t i o n   d isc   a g g r e g a t e .   In  t h e  

f i n a l   p roduc t   the  r e l a t i v e l y   t i g h t l y   t w i s t e d   a reas   r e t a i n   a t  

l e a s t   50  p e r c e n t   of  the  t w i s t   a ch i eved   i m m e d i a t e l y   p r i o r   to  r e a c h i n g  

the  e n t r a n c e   end  of  the  f r i c t i o n   d isc   a g g r e g a t e .   In  a  

p a r t i c u l a r l y   p r e f e r r e d   embodiment  where in   the  feed  yarn  i s  

p o l y e t h y l e n e   t e r e p h t h a l a t e   hav ing   a  t o t a l   d e n i e r   of  100  to  150 



and  c o n s i s t i n g   of  30  to  35  f i l a m e n t s   the  r e l a t i v e l y   t i g h t l y  

t w i s t e d   a r eas   of  the  yarn   p roduc t   p o s s e s s   an  average   t w i s t  

of  at  l e a s t   50  t u rns   per  inch  (1969  t u r n s   per  met re)   a n d  

p r e f e r a b l y   an  average   t w i s t   of  at  l e a s t   60  t u r n s   per  inch  (2362  

t u r n s / m ) ,   most  p r e f e r a b l y   70  to  85  t u rn s   per  inch  (2756  to  3346 

t u r n s / m ) ,   and  the  t e x t u r e d   a r e a s  p o s s e s s   a  l e s s e r   t w i s t   of  no  

more  than  60  t u rn s   per  inch  (2362  t u r n s / m )   at  the  c e n t r a l   p o r t i o n  

t h e r e o f .  

When  the  m u l t i f i l a m e n t a r y   po lymer i c   feed  yarn   i s  

s u p p l i e d   in  a  p a r t i a l l y   o r i e n t e d   form  (eg,  a  p a r t i a l l y   o r i e n t e d  

p o l y e s t e r   or  p o l y a m i d e ) ,   a  drawing  zone  is  s i t u a t e d   i m m e d i a t e l y  

p r i o r   to  the  yarn  t e x t u r i n g   f r i c t i o n   d isc   a g g r e g a t e   as  i s  

common  in  the  f a l s e   t w i s t   d r a w - t e x t u r i n g  a r t .   Such  draw  zone  .  

may  c o n v e n i e n t l y   take  the  form  of  a  h e a t e d   draw  s u r f a c e   o v e r  

which  the  yarn   passes   whi le   in  s l i d i n g   engagement  and  w h i l e  

f r ee   to  r e c e i v e   the  u p t w i s t i n g   i m p a r t e d   by  the  f r i c t i o n   d i s c  

a g g r e g a t e .   When  the  feed  yarn   is   a  p a r t i a l l y   o r i e n t e d  

p o l y e s t e r   the  drawing  zone  may  be  p r o v i d e d   at  a  t e m p e r a t u r e   o f  

a p p r o x i m a t e l y   190  to  240 C,  and  p r e f e r a b l y   at  a  t e m p e r a t u r e  

of  215  to  235°C,  and  most  p r e f e r a b l y   at  a  t e m p e r a t u r e   of  220 

to  230°C.  The  p o l y e s t e r   yarn  is  drawn  whi le   p r e s e n t   in  t h e  

drawing   zone  at  a  draw  r a t i o   of  1 .2:1  to  1 . 5 : 1 ,   and  p r e f e r a b l y  

at  a  draw  r a t i o   of  1 .3:1  to  1 . 4 : 1 .  

The  yarn   p r o d u c t   of  the  p r e s e n t   p r o c e s s   may  b e  

u t i l i z e d   to  form  a  crepe  f a b r i c   h a v i n g   h i g h l y   d e s i r a b l e   h a n d  

c h a r a c t e r i s t i c s .   For  i n s t a n c e ,   the  yarn   may  be  k n i t t e d   t o  

form  a  c i r c u l a r   or  warp  k n i t   crepe  f a b r i c ,   or  woven  to  f o r m  

a  woven  crepe  f a b r i c .   A  p r e f e r r e d   f a b r i c   i s   a  c i r c u l a r   k n i t  

of  i n t e r l o c k   c o n s t r u c t i o n   hav ing   a  g r e ige   weight   of  3.5  oz/Sq  y d .  

Such  f a b r i c   may  be  f i n i s h e d   by  p r e s s u r e   j e t   dye ing   and  hea t   s e t t i n g  

at  370°F  at  a  15  p e r c e n t   o v e r f e e d .  

The  f o l l o w i n g   example  is  g iven  as  a  s p e c i f i c  

i l l u s t r a t i o n   of  the  p r o c e s s .   I t   should   be  u n d e r s t o o d ,  

however,   t h a t   the  i n v e n t i o n   is  not  l i m i t e d   to  the  s p e c i f i c  

d e t a i l s   s e t  f o r t h   in  the  example.   R e f e r e n c e   is   made  in  t h e  



example  to  the  a p p a r a t u s   a r r angemen t   i l l u s t r a t e d   in  Fig  1 .  

EXAMPLE 

The  feed  yarn  100  was  commerc i a l l y   a v a i l a b l e   f r o m  

F ibe r   I n d u s t r i e s ,   Inc  under   the  d e s i g n a t i o n   Type  660,  s e m i -  

d u l l .   I t   p o s s e s s e d   a  s t a n d a r d   Type  8093  l u b r i c a n t   and  was 

composed  of  33  p a r t i a l l y   o r i e n t e d   p o l y e t h y l e n e   t e r e p h t h a l a t e  

f i l a m e n t s   hav ing   a  b i r e f r i n g e n c e   of  0 .034.   The  t o t a l   d e n i e r  

of  the  yarn   was  140.  The  yarn  had  been  spun  from  p o l y e t h y l e n e  

t e r e p h t h a l a t e   polymer  hav ing   an  i n t r i n s i c   v i s c o s i t y   of  0 . 6 7 .  

The  yarn  was  p r o v i d e d  a s   supply   package  102  and  p o s s e s s e d  

s u b s t a n t i a l l y   zero  t w i s t .   \ 
The  yarn  was  p u l l e d   off   supply   package  102  by  a  

p o s i t i v e l y   c o n t r o l l e d   f e e d e r   supply .   P o s i t i v e l y   c o n t r o l l e d  

feed  r o l l   with  apron  104  was  r o t a t e d   at  a  s u r f a c e   speed  o f  

752  f e e t   per  minute  (229  met res   per  m i n u t e ) .   Draw  r o l l   w i t h .  

apron  106  was  r o t a t e d   at  a  s u r f a c e   speed  of  1027  f e e t   p e r  
minute  (313  met res   per  minute)   and  caused  the  yarn   to  b e  

drawn  at  a  draw  r a t i o   1.36:1  as  i t   passed   in  s l i d i n g   c o n t a c t  

wi th   h e a t e d   draw  s u r f a c e   108.  The  draw  s u r f a c e   c o n s i s t e d   o f  

a  s t a i n l e s s   s t e e l   h e a t e r   s u r f a c e   and  was  p rov ided   at  a  

t e m p e r a t u r e   of  230°C.  

Yarn  t e x t u r i n g   f r i c t i o n   d isc   a g g r e g a t e   110  was  s i t u a t e d  

i n t e r m e d i a t e   hea ted   draw  s u r f a c e   108  and  draw  r o l l   with  a p r o n  
106.  The  f r i c t i o n   d isc   a g g r e g a t e   110  was  s i m i l a r   to  t h a t  

i l l u s t r a t e d   in  Fig  2  and  was  commerc i a l l y   a v a i l a b l e   f r o m  

K u g e l f i s c h e r   under   the  d e s i g n a t i o n   FTS  45  equipped  wi th   Mark  I  

f r i c t i o n   d i s c s .   The  f r i c t i o n   d isc   a g g r e g a t e   110  c o n s i s t e d  

of  n ine   ceramic  coa ted   f r i c t i o n   d i sc s   hav ing   a  d i ame te r   o f  

50  mm  mounted  on  t h ree   l o n g i t u d i n a l l y   spaced  s h a f t   members .  

A d d i t i o n a l l y ,   the  f r i c t i o n   disc   a g g r e g a t e   110  i n c l u d e d   a  

p o l i s h e d   aluminum  d isc   at  the  e n t r a n c e   end  which  a ided  in  t h e  

d i r e c t i o n   of  yarn  onto  the  f r i c t i o n   d isc   s u r f a c e s .   The  f r i c t i o n  

d isc   a g g r e g a t e   was  r o t a t e d   at  5375  r e v o l u t i o n s   per  minute  w h i c h  

c r e a t e d   a  d isc   s u r f a c e   speed  of  2770  f e e t   per  minute  ( 844  

met res /m)   and  a  d isc   s u r f a c e   speed  to  yarn  speed  r a t i o   o f  

2 . 7 : 1 .   An  average  t w i s t   of  82  t u rn s   per  inch  (3228  t u rns   p e r  



metre)   in  the  "S"  d i r e c t i o n   was  i m p a r t e d   to  the  yarn   i m m e d i a t e l y  

p r i o r   to  r e a c h i n g   the  e n t r a n c e   end  of  the  f r i c t i o n   d i s c  

a g g r e g a t e .   The  t e n s i o n   upon  the  yarn  i m m e d i a t e l y   b e f o r e   t h e  

f r i c t i o n   d i sc   a g g r e g a t e   was  0.12  gram  per  d e n i e r ,   and  t h e  

t e n s i o n   upon  the  yarn   i m m e d i a t e l y   a f t e r   the  f r i c t i o n   d i s c  

a g g r e g a t e   was  0.05  gram  per  d e n i e r .   P e r i o d i c   s l i p p a g e   of  t h e  

yarn  o c c u r r e d   as  i t   passed   th rough   the  f r i c t i o n   d isc   a g g r e g a t e .  

As  such  s l i p p a g e   o c c u r r e d   the  r e l a t i v e l y   t i g h t   "S"  t w i s t   was 

m a i n t a i n e d   in  r e c u r r i n g   r e g i o n s .   However,  as  the  d i sc s   p e r i o d -  

i c a l l y   g r i p p e d   the  yarn ,   t e x t u r e d   a r e a s   were  c r e a t e d   at  t h e  e x i t  

end  Qf  the  f r i e t i o n   d i sc   a g g r e g a t e   w h i c h . i n c l u d e d   a  l o o s e r   t w i s t  

in  the  "Z"  d i r e c t i o n .   The  r e l a t i v e l y   t i g h t   "S"  t w i s t   a r ea s   h a d  

an  average   l e n g t h   of  0.3  inch  (0 .76  cm)  and  t h e  t e x t u r e d   a r e a s  

which  i n c l u d e d   a  t w i s t   in  the  "Z"  d i r e c t i o n   had  an  average   l e n g t h  

of  0.7  inch   (1 .78  c m ) . .  

The  yarn   was  next   passed   th rough   r e l a x i n g   zone  112 

m a i n t a i n e d   at  225°C  while   under   a  l e s s e r   l o n g i t u d i n a l   t e n s i o n .  

F o l l o w i n g   passage   th rough   r e l a x i n g   zone  112  the  yarn   was 

wrapped  around  r o l l   wi th   apron  114  which  r o t a t e d   at  a  r a t e  

of  987  f e e t   per  minute  (301  met res   per  m i n u t e ) .   Such  o v e r f e e d  

in  the  b u l k i n g   zone  112  c r e a t e d   a  3.9  p e r c e n t   l o n g i t u d i n a l  

r e d u c t i o n   or  s h r i n k a g e   in  yarn  l e n g t h   and  i n c r e a s e d   b u l k i n g  

of  the  t e x t u r e d   a r e a s .   The  r e l a t i v e l y   t i g h t   "S"  t w i s t   a r e a s  

were  s u b s t a n t i a l l y   m a i n t a i n e d   whi le   pa s sed   th rough   r e l a x i n g  

zone  112  and  e x h i b i t e d   an  average   t w i s t   of  75  t u rns   per  i n c h  

(2953  t u r n s   per  metre)   as  the  yarn   e x i t e d   from  r e l a x i n g   z o n e  

112.  The  t e x t u r e d   a reas   e x h i b i t e d   a  r e l a t i v e l y   loose   t w i s t  

hav ing   a  maximum  of  55  t u rns   per  inch  (2165  t u rns   per  m e t r e )  

a p p r o x i m a t e l y   e q u i d i s t a n t   from  the  r e s p e c t i v e   ends  of  t h e  

t e x t u r e d   a r e a s .   The  yarn   next   was  c o l l e c t e d   in  package  116 .  

Fig   4  is   a  p h o t o g r a p h   made  wi th   a  s c a n n i n g   e l e c t r o n  

mic roscope   at  a  m a g n i f i c a t i o n   of  a p p r o x i m a t e l y   80X  of  a  

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

t e x t u r e d   yarn .   Figs  5  and  6  are  p h o t o g r a p h s   of  c r o s s - s e c t i o n s  

of  the  r e s u l t i n g   space  t e x t u r e d   yarn   made  wi th   a  s c a n n i n g  



e l e c t r o n   mic roscope   at  a  m a g n i f i c a t i o n   of  420X.  Fig  5 

i l l u s t r a t e s   the  f i l a m e n t   c o n f i g u r a t i o n   in  a  r e p r e s e n t a t i v e  

r e l a t i v e l y   t i g h t   "S"  t w i s t   a rea ,   and  Fig  6  i l l u s t r a t e s  

the  f i l a m e n t   c o n f i g u r a t i o n   in  a  r e p r e s e n t a t i v e   c e n t r a l   p o r t i o n  

of  a  t e x t u r e d   a rea   which  is  l o o s e l y   t w i s t e d   in  the  "Z" 

d i r e c t i o n .  

The  r e s u l t i n g   yarn  e x h i b i t e d   an  average   d e n i e r   o f  

99 .4 ,   an  average   t e n a c i t y   of  3.25  grams  per  d e n i e r ,   a n  

average   e l o n g a t i o n   of  41  p e r c e n t ,   and  a  s h r i n k a g e   of  6 . 4  

p e r c e n t   in  a  water   ba th   p rov ided   at  82°C.  

Al though  the  i n v e n t i o n   has  been  d e s c r i b e d   with  a  

p r e f e r r e d   embodiment,  i t   is  to  be  u n d e r s t o o d   t ha t   v a r i a t i o n s  

and  m o d i f i c a t i o n s   may  be  r e s o r t e d   to  as  w i l l   be  a p p a r e n t   t o  

those   s k i l l e d   in  the  a r t .   Such  v a r i a t i o n s   and  m o d i f i c a t i o n s  

are  to  be  c o n s i d e r e d   w i t h i n   the  purview  and  scope  of  t h e  

c la ims  appended  h e r e t o .  



1.  A  t e x t u r i n g   p r o c e s s   for   the  p r o d u c t i o n   of  a  

space  t e x t u r e d   yarn  u s e f u l   in   the  f o r m a t i o n   of  a  c r e p e  
f a b r i c   c o m p r i s i n g :  

(a)  c o n t i n u o u s l y   p a s s i n g   a  m u l t i f i l a m e n t a r y  

po lymer ic   yarn   (100)  capab le   of  u n d e r g o i n g   f a l s e  

t w i s t   t e x t u r i n g   th rough   a  h e a t i n g   zone  (108)  to  a  

yarn   t e x t u r i n g   f r i c t i o n   d isc   a g g r e g a t e   ( 1 1 0 )  

hav ing   an  e n t r a n c e   end  and  an  e x i t   e n d ,  

(b)  c o n t i n u o u s l y   p a s s i n g   s a id   m u l t i f i l a m e n t a r y  

po lymer ic   yarn   in  c o n t a c t   wi th   s a id   y a r n  

t e x t u r i n g   f r i c t i o n   d i sc   a g g r e g a t e   (110)  w h i c h  

r o t a t e s   at  a  d isc   s u r f a c e   s p e e d  t o  y a r n   s p e e d  

of  2 .2:1  to  3.1:1  whereby  a  r e l a t i v e l y   t i g h t  

t w i s t   which  ave rages   40  to  120  t u rn s   per  i n c h  

(1575  to  4724  t u r n s  p e r   metre)   is  impa r t ed   t o  

sa id   m u l t i f i l a m e n t a r y   po lymer ic   yarn   i m m e d i a t e l y  

p r i o r   to  r e a c h i n g   sa id   e n t r a n c e   end  of  s a i d  

f r i c t i o n   d i sc   a g g r e g a t e ,  

(c)  c o n t i n u o u s l y   p a s s i n g   sa id   m u l t i f i l a m e n t a r y  

po lymer i c   yarn   from  sa id   e x i t   end  of  s a i d  

f r i c t i o n   d i sc   a g g r e g a t e   to  a  r o l l   (106)  which  i s  

r o t a t e d   at  a  speed  s u f f i c i e n t   to  s a t i s f y   s a i d  

d i sc   s u r f a c e   speed  to  yarn  speed  r a t i o   a n d  

wi th   sa id   yarn   under   a  t e n s i o n   which  is  l o w e r  

i m m e d i a t e l y   a f t e r   the  d i sc   assembly   than  i m m e d i a t e l y  

b e f o r e   the  d i sc   assembly  such  t h a t   p e r i o d i c  

s l i p p a g e   of  s a id   m u l t i f i l a m e n t a r y   po lymer i c   y a r n  
wi th   r e s p e c t   to  s a id   f r i c t i o n  d i s c   a g g r e g a t e   i s  

f a c i l i t a t e d   whereby  r e c u r r i n g   r e l a t i v e l y   t i g h t l y  

t w i s t e d   a r eas   measu r ing   0.125  to  1.25  inch  (0 .32   t o  

3.18  cm)  are  s u b s t a n t i a l l y   m a i n t a i n e d   a long  t h e  

l e n g t h   of  s a id   yarn  i n t e r m e d i a t e   r e c u r r i n g   t e x t u r e d  

a reas   m e a s u r i n g   0.125  to  1.25  inch  (0 .32  to  3.18  cm) 

which  i n c l u d e   a  t w i s t   in  the  o p p o s i t e   d i r e c t i o n   w h i c h  

are  c r e a t e d   at  the  e x i t   end  of  s a id   f r i c t i o n   d i s c  



a g g r e g a t e ,  

(d)  h e a t i n g   sa id   m u l t i f i l a m e n t a r y   po lymer ic   yarn  i n  

a  r e l a x i n g   zone  (112)  while   under   a  l e s s e r  

l o n g i t u d i n a l   t e n s i o n   such  as  to  m a i n t a i n   s a i d  

yarn  at  a  c o n s t a n t   l e n g t h   or  to  permi t   up  t o  

a  20  p e r c e n t   l o n g i t u d i n a l   yarn  s h r i n k a g e   w h e r e b y  

b u l k i n g   of  sa id   r e c u r r i n g   t e x t u r e d   a reas   w h i c h  

i n c l u d e   a  t w i s t   in  sa id   o p p o s i t e   d i r e c t i o n   o c c u r s  

whi le   s u b s t a n t i a l l y   m a i n t a i n i n g   sa id   r e c u r r i n g  

r e l a t i v e l y   t i g h t l y   t w i s t e d   a r e a s ,   with  s a i d  

r e l a t i v e l y   t i g h t l y   t w i s t e d   a reas   r e t a i n i n g   at  l e a s t  

50  p e r c e n t   of  sa id   t w i s t   a ch i eved   i m m e d i a t e l y   p r i o r  

to  r e a c h i n g   sa id   e n t r a n c e   end  of  sa id   f r i c t i o n  

d isc   a g g r e g a t e ,   and  

(e)  c o l l e c t i n g   the  r e s u l t i n g   y a r n .  
2.  A  t e x t u r i n g   p roce s s   a c c o r d i n g   to  Claim  1  where in   t h e  

yarn  t e n s i o n   i m m e d i a t e l y   b e f o r e   the  f r i c t i o n   d isc   a g g r e g a t e  

i s  f r o m   0.05  to  0.28  grams  per  d e n i e r   and  i m m e d i a t e l y   a f t e r   t h e  

f r i c t i o n   d isc   a g g r e g a t e   is  from  0.02  to  0.07  grams  per  d e n i e r .  

2.  A  t e x t u r i n g   p r o c e s s   a c c o r d i n g   to  e i t h e r   Claim  1  o r  

Claim  2  where in   the  m u l t i f i l a m e n t a r y   po lymer ic   feed  yarn  is  a  

p a r t i a l l y   o r i e n t e d   yarn  and  the  yarn  is  drawn  in  the  h e a t i n g   zone  

b e f o r e   the  f r i c t i o n   d isc   a g g r e g a t e .  

4.  A  t e x t u r i n g   p roce s s   a c c o r d i n g   to  any one  of  t h e  

p r e c e d i n g   c laims  where in   sa id   m u l t i f i l a m e n t a r y   feed  y a r n  
c o n t a i n s   85  to  100  mole  p e r c e n t   e t h y l e n e   t e r e p h t h a l a t e   a n d  

0  to  15  mole  p e r c e n t   of  e s t e r   u n i t s   o the r   than  e t h y l e n e   t e r e p h t h a l a t e .  

5.  A  t e x t u r i n g   p r o c e s s   a c c o r d i n g   to  any  one  of  Claims  1  t o  3  

where in   sa id   m u l t i f i l a m e n t a r y   po lymer ic   feed  yarn  is  p o l y -  

(hexamethy lene   a d i p a m i d e ) .  

6.  A  t e x t u r i n g   p roce s s   a c c o r d i n g   to  any one  of  t h e  

p r e c e d i n g   claims  where in   the  m u l t i f i l a m e n t a r y   po lymer ic   y a r n  

is  passed   from  the  ex i t   end  of  sa id   yarn  t e x t u r i n g   f r i c t i o n   d i s c  

a g g r e g a t e   at  a  speed  of  400  to  1400  f e e t   per  minute  (122  t o  

427  metres   per  m i n u t e ) .  



7.  A  t e x t u r i n g   p roce s s   a c c o r d i n g   to  any  one  of  t h e  

p r e c e d i n g   c la ims  where in   sa id   yarn   t e x t u r i n g   f r i c t i o n   d i s c  

a g g r e g a t e   r o t a t e s   at  a  d i s c  s u r f a c e   speed  to  yarn  speed  o f  

2.6:1  to  2 . 9 : 1 .  

8.  A  t e x t u r i n g   p r o c e s s   a c c o r d i n g   to  any  one  of  t h e  

p r e c e d i n g   c la ims  where in   sa id   r e l a x i n g   zone  is  p r o v i d e d  

at  a  t e m p e r a t u r e   of  180°  to  235°C.  

9.  A  draw  t e x t u r i n g   p roce s s   for   the  p r o d u c t i o n  

of  a  space  t e x t u r e d   yarn   u s e f u l   in  the  f o r m a t i o n   of  a  c r e p e  
f a b r i c   c o m p r i s i n g :  

(a)  c o n t i n u o u s l y   p a s s i n g   a  p a r t i a l l y   o r i e n t e d  

m u l t i f i l a m e n t a r y   p o l y e s t e r   yarn  (100)  h a v i n g  

a  b i r e f r i n g e n c e   of  0.02  to  0.10  th rough   a  d r a w i n g  

zone  (108)  p r o v i d e d   at  a  t e m p e r a t u r e   o f .190   t o  

240°C,  

(b)  c o n t i n u o u s l y   p a s s i n g   sa id   m u l t i f i l a m e n t a r y  

p o l y e s t e r   yarn   f o l l o w i n g   passage   t h rough   s a i d  

drawing  zone  in  c o n t a c t   wi th   a  yarn   t e x t u r i n g  

f r i c t i o n   d i sc   a g g r e g a t e   (110)  hav ing   an  e n t r a n c e  

end  and  an  e x i t   end  which  r o t a t e s   at  a  d i s c  

s u r f a c e   speed  to  yarn  speed  of  2 .2:1  to  3 . 1 : 1  

whereby  a  r e l a t i v e l y   t i g h t   average   t w i s t   of  40  t o  

120  t u rns   per  inch  (1575  to  4724  t u rn s   per  m e t r e )  

is  i m p a r t e d   to  sa id   m u l t i f i l a m e n t a r y   p o l y e s t e r  

yarn   i m m e d i a t e l y   p r i o r   to  r e a c h i n g   sa id   e n t r a n c e  

end  of  sa id   f r i c t i o n   d isc   a g g r e g a t e ,  

(c)  c o n t i n u o u s l y   p a s s i n g   sa id   m u l t i f i l a m e n t a r y  

p o l y e s t e r   yarn   from  sa id   ex i t   end  of  sa id   f r i c t i o n  

d i sc   a g g r e g a t e   to  a  draw  r o l l  ( 1 0 6 )   which  is  r o t a t e d  

at  a  speed  s u f f i c i e n t   to  s a t i s f y   s a id   d i sc   s u r f a c e  

speed  to  yarn   speed  r a t i o   and  to  cause  sa id   m u l t i f i l a -  

mentary   p o l y e s t e r   yarn   to  be  drawn  at  a  draw  r a t i o   o f  

1.2:1  to  1.5:1  while   p r e s e n t   in  sa id   drawing  zone  

and  with  sa id   yarn   under   a  t e n s i o n   which  is   l o w e r  

i m m e d i a t e l y   a f t e r   the  d isc   assembly  than  i m m e d i a t e l y  

b e f o r e   the  d i sc   assembly  such  t h a t   p e r i o d i c   s l i p p a g e  



of  sa id   m u l t i f i l a m e n t a r y   p o l y e s t e r   yarn  w i t h  

r e s p e c t   to  sa id   f r i c t i o n   d isc   a g g r e g a t e   i s  

f a c i l i t a t e d   whereby  r e c u r r i n g   r e l a t i v e l y  

t i g h t l y   t w i s t e d   a reas   measur ing   0.125  to  1.25  inch  ( 0 . 3 2  

to  3.18  cm)  are  s u b s t a n t i a l l y   m a i n t a i n e d   a long  t h e  

l e n g t h   of  sa id   yarn  i n t e r m e d i a t e   r e c u r r i n g   t e x t u r e d  

a reas   measu r ing   0.125  to  1.25  inch  (0.32  to  3.18  cm) 

which  i n c l u d e   a  t w i s t   in  the  o p p o s i t e   d i r e c t i o n   w h i c h  

are  c r e a t e d   at  the  ex i t   end  of  s a id   f r i c t i o n   d i s c  

a g g r e g a t e ,  

(d)  c o n t i n u o u s l y   p a s s i n g   sa id   m u l t i f i l a m e n t a r y  

p o l y e s t e r   yarn  th rough   a  r e l a x i n g   zone  (112)  p r o v i d e d  

at  a  t e m p e r a t u r e   of  180  to  235°C  whi le   under   a  l e s s e r  

l o n g i t u d i n a l   t e n s i o n   such  as  to  m a i n t a i n ,  s a i d   y a r n  

at  a  c o n s t a n t   l e n g t h   or  to  permit   up  to  a  10  p e r c e n t  

l o n g i t u d i n a l   yarn  s h r i n k a g e   whereby  b u l k i n g   of  s a i d  

r e c u r r i n g   t e x t u r e d   a reas   which  i n c l u d e   a  t w i s t   i n  

sa id   o p p o s i t e   d i r e c t i o n   occurs   whi le   s u b s t a n t i a l l y  

m a i n t a i n i n g   sa id   r e c u r r i n g   r e l a t i v e l y   t i g h t l y   t w i s t e d  

a r e a s ,   with  sa id   r e l a t i v e l y   t i g h t l y   t w i s t e d   a r e a s  

r e t a i n i n g   at  l e a s t   50  p e r c e n t   of  sa id   t w i s t   a c h i e v e d  

i m m e d i a t e l y   p r i o r   to  r e a c h i n g   sa id   e n t r a n c e   end  o f  

sa id   f r i c t i o n   d i sc   a g g r e g a t e ,   and  

(e)  c o l l e c t i n g   the  r e s u l t i n g   y a r n .  
10.  A  t e x t u r i n g   p roce s s   a c c o r d i n g   to  Claim  9  where in   s a i d  

p a r t i a l l y   o r i e n t e d   m u l t i f i l a m e n t a r y   p o l y e s t e r   yarn  is  drawn  a t  

a  draw  r a t i o   of  1.3:1  to  1.4:1  while   p r e s e n t   in  sa id   d r a w i n g  

z o n e .  

11.  A  t e x t u r i n g   p r o c e s s   a c c o r d i n g  t o   any  one  of  the  p r e c e d i n g  

claims  where in   the  m u l t i f i l a m e n t a r y   feed  yarn   has  a  t o t a l   d e n i e r  

of  100  to  150  and  an  average   t w i s t   of  50  to  90  t u rn s   per  i n c h  

(1969  to  3543  turns   per  met re)   is  impa r t ed   to  sa id   m u l t i -  

f i l a m e n t a r y   po lymer ic   yarn  i m m e d i a t e l y   p r i o r   to  r e a c h i n g   s a i d  

e n t r a n c e   end  of  sa id   f r i c t i o n   d isc   a g g r e g a t e .  
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