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©  Texturising  thermoplastic  yarn. 

Texturising  apparatus  comprises  a  yarn  feed  passage  1 
leading  to  an  expansion  chamber  10  formed  with  bleed 
openings  12  and  in  which  the  pressurised  gas  or  fluid 
passing  along  the  feed  passage  1  with  the  yarn  2  expands 
laterally  to  increase  the  cross  section  of  the  yarn.  The  cross 
section  of  the  yarn  is  then  reduced  again  as  it  enters  a 
discharge  passage  16  leading  to  a  crimp  chamber  20  in 
which  the  yarn  is  folded  upon  itself  under  pressure.  The 
improvement  lies  in  the  fact  that  the  expansion  chamber  10 
has  three  or  more  laterally  extending  passageways  34  into 
which  the  filaments  of  the  yarn  are  forced  by  the  expansion 
of  the  fluid  or  gas,  thus  greatly  enhancing  the  crimp. 
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T h i s   i n v e n t i o n   r e l a t e s   to   t h e   t e x t u r i s i n g  

of  m u l t i - f i l a m e n t   t h e r m o p l a s t i c   y a r n   by  f o r w a r d i n g  

i t   by  means   of   a  h o t   gas   o r   f l u i d   i n t o   a  c r i m p  

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

to  f o rm  a  c r i m p   p l u g .   The  c h a m b e r   i s   c o m m o n l y  

f o r m e d   w i t h   v e n t s   t h r o u g h   w h i c h   t h e   gas   or   f l u i d  

can   e s c a p e   a f t e r   p r o j e c t i n g   t h e   i n c o m i n g   y a r n   a g a i n s t  

t h e   b a s e   of  t h e   p l u g .   The  f o r m a t i o n   of  s u c c e s s i v e  

l a y e r s   of   t h e   p l u g   f o r c e s   t h e   p l u g   t h r o u g h   t h e  

c r i m p   c h a m b e r   and  t h e   t h u s   c r i m p e d   y a r n   i s   d r a w n  

o f f   f r o m   t h e   o p p o s i t e   end  of  t h e   p l u g   to  t h a t   w h i c h  

i t   i s   f e d .   Such   y a r n   w i t h d r a w a l   can   o c c u r   w h i l e  

t h e   p l u g   i s   s t i l l   w i t h i n   t h e   c h a m b e r   or   t h e   p l u g  

as  a  w h o l e   may  be  f o r c e d   r i g h t   t h r o u g h   and  b e y o n d  

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

i t .  

V a r i o u s   m e t h o d s   h a v e   b e e n   u s e d   f o r  

c o n t r o l l i n g   t h e   l e n g t h   of  t h e   p l u g .   For   e x a m p l e ,  

t h e   f e e d   or   w i t h d r a w a l   r a t e   of  y a r n   to   or   f r o m   t h e  

p l u g   may  be  v a r i e d   i n   a c c o r d a n c e   w i t h   t h e   l e n g t h  

of  t h e   p l u g ,   o r ,   i n   a  more   r e c e n t   i n n o v a t i o n ,   t h e  

t e m p e r a t u r e   of   t h e   gas   or   f l u i d   w h i c h   f o r w a r d s  

t h e   y a r n   t h r o u g h   t h e   a s s e m b l y   may  be  a l t e r e d   i n  

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



of   t h e   p l u g   as  a  w h o l e   t h r o u g h   t h e   c h a m b e r .  

An  e x p a n s i o n   c h a m b e r   may  be  p r o v i d e d  

b e t w e e n   t h e   y a r n   f e e d   p a s s a g e   and   t h e   c r i m p   c h a m b e r  

w h e r e b y   t h e   h i g h   p r e s s u r e   f l u i d   o r   gas   w h i c h  

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

s u d d e n l y   p e r m i t t e d   to   e x p a n d   l a t e r a l l y ,   h e n c e  

b u l k i n g   t h e   y a r n   by  i n c r e a s i n g   i t s   c r o s s   s e c t i o n a l  

a r e a .   T h i s   b u l k e d   y a r n   i s   t h e n   c o n t r a c t e d   a g a i n  

as  i t   i s   f u r t h e r   p r o p e l l e d   t h r o u g h   a  d i s c h a r g e  

p a s s a g e   l e a d i n g   f r o m   t h e   e x p a n s i o n   c h a m b e r   to  t h e  

c r i m p   c h a m b e r ,   t h i s   p a s s a g e   b e i n g   s m a l l e r   i n   c r o s s  

s e c t i o n a l   a r e a   t h a n   t h a t   of  t h e   o p e n e d   y a r n .  

A p p a r a t u s   o p e r a t i n g   i n   t h i s   way  i s   d i s c l o s e d   i n   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   no :   1 , 3 4 2 , 4 8 4 .  

As  a  r e s u l t   of   t h e   y a r n   b e i n g   o p e n e d   b y  

t h e   e x p a n d i n g   gas   or   f l u i d   and  t h e n   f o r c e d   o v e r  

t h e   edge   of  t h e   e n t r a n c e   of   t h e   r e s t r i c t e d   p a s s a g e  
b e t w e e n   t h e   e x p a n s i o n   c h a m b e r   and   t h e   c r i m p   c h a m b e r ,  

some  of   t h e   f i l a m e n t s   w h i c h   make  up  t h e   y a r n   a r e  

i n d i v i d u a l l y   c r i m p e d   to  some  e x t e n t   b e f o r e   t h e   y a r n  

as  a  w h o l e   i s   c r i m p e d   by  f o l d i n g   u p o n   i t s e l f   a g a i n s t  

t h e   b a s e   of   t h e   c r i m p   p l u g .   The  c r i m p i n g   of   t h e  

i n d i v i d u a l   f i l a m e n t s   may  be  a u g m e n t e d   by  t h e   e f f e c t  

of   t h e   y a r n   b e i n g   i m p a c t e d   a g a i n s t   t h e   w a l l   of   t h e  

c h a m b e r   o p p o s i t e   to  t h e   e x i t   of   t h e   f e e d   p a s s a g e .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n , i n  

t e x t u r i s i n g   a p p a r a t u s   of   t h e   k i n d   r e f e r r e d   t o ,  

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

to  an  e x p a n s i o n   c h a m b e r   f o r m e d   w i t h   a  b l e e d   o p e n i n g  

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

l a t e r a l l y   to  i n c r e a s e   t h e   c r o s s   s e c t i o n   of   t h e   y a r n  

p r i o r   to   i t s   c r o s s   s e c t i o n   b e i n g   r e d u c e d   a g a i n   a s  



i t   e n t e r s   a  d i s c h a r g e   p a s s a g e   l e a d i n g   to  a  c r i m p  

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

u n d e r   p r e s s u r e ,   t h e   c r i m p   i n   t h e   y a r n   i s   e n h a n c e d  

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

more   l a t e r a l l y   e x t e n d i n g   p a s s a g e w a y s   i n t o   w h i c h  

t h e   f i l a m e n t s   of   t h e   y a r n   a r e   f o r c e d   by  t h e   e x p a n s i o n  

of  t h e   f l u i d   or   gas   p r i o r   to   t h e   r e d u c t i o n   of   t h e  

c r o s s   s e c t i o n   of   t h e   y a r n   as  i t   e n t e r s   t h e   d i s c h a r g e  

p a s s a g e   l e a d i n g   to   t h e   c r i m p   c h a m b e r .   The  p r o v i s i o n  

of  two  s u c h   d i a m e t r i c a l l y   o p p o s e d   p a s s a g e w a y s   i s  

d i s c l o s e d   i n   t h e   p a t e n t   s p e c i f i c a t i o n   r e f e r r e d   t o  

a b o v e ,   p a r t i c u l a r l y   i n   F i g u r e   4  of  t h e   d r a w i n g s ,  

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

t h e   e x p a n d e d   f i l a m e n t   b u n d l e   in   a  r e l a t i v e l y   c o m p a c t  

n a r r o w   f a n t a i l .   H e n c e   an  i n c r e a s e   i n   t h e   n u m b e r  

of  p a s s a g e w a y s   e v e n   f r o m   two  to  t h r e e   p r o d u c e s  

a  m a r k e d   i n c r e a s e   i n   t h e   e n h a n c e m e n t   of   t h e   c r i m p  

and  a  l a r g e r   i n c r e a s e   i n   t h e   n u m b e r ,   e . g .   to   s i x   o r  

s e v e n   or   m o r e ,   l e a d s   to  a  d r a m a t i c   d e g r e e   of  e n h a n c e m e n t .  

P r e f e r a b l y   t h e   s e p a r a t i o n   m e m b e r s   b e t w e e n  

a d j a c e n t   p a s s a g e w a y s ,   e . g .   in   t h e   f o rm  of  w a l l s  

or   p i l l a r s   a r e   s h a p e d   w i t h   d i s t i n c t   c o r n e r s   to  p r o v i d e  

a d d i t i o n a l   e d g e s   c a p a b l e   of   p r o d u c i n g   an  edge   c r i m p i n g  

e f f e c t   on  t h e   f i l a m e n t s   m a k i n g   up  t h e   y a r n .   T h e  

r u b b i n g   of   t h e   f i l a m e n t s   o v e r   t h e   s u r f a c e   o r   s u r f a c e s  

of  t h e   s e p a r a t i o n   m e m b e r s   as  t h e   f i l a m e n t s   a r e   f o r c e d  

down  t h e   p a s s a g e w a y s ,   t h u s   c a u s e s   a  s i g n i f i c a n t  

n u m b e r   of   t h e   f i l a m e n t s   to   be  i n d i v i d u a l l y   e d g e  

c r i m p e d   and  t h u s   c o n t r i b u t e s   to  t h e   o v e r a l l   e n h a n c e -  

m e n t   of  t h e   c r i m p .  

A p p a r a t u s   i n   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

w i l l   now  be  d e s c r i b e d   i n   more   d e t a i l   w i t h   r e f e r e n c e  



to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   i n   w h i c h : -  

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

v i e w   on  t h e   l i n e   I  -   I  i n   F i g u r e   2  of   t h e   l o w e r  

p a r t   of   t h e   a p p a r a t u s ;  

F i g u r e   2  i s   a  s e c t i o n a l   v i e w   on  t h e   l i n e  

I I  -  I I   i n   F i g u r e   1  i l l u s t r a t i n g   t h e   i n t e r n a l  

s t r u c t u r e   of   an  e x p a n s i o n   c h a m b e r ;  

F i g u r e   3  i s   a  v i e w   c o r r e s p o n d i n g   t o  

F i g u r e   1  of  a  m o d i f i e d   f o rm  of   s t r u c t u r e ;  

F i g u r e s   4  and  4A  a r e   an  a x i a l   s e c t i o n  

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

f o r m   of   s t r u c t u r e ;  

F i g u r e   5  i s   a  s e c t i o n a l   v i e w   s i m i l a r  

to   F i g u r e   1  of   a  f u r t h e r   f o r m   of  s t r u c t u r e ;  

F i g u r e s   6,  6A  and  6B  a r e   a  s e c t i o n a l  

v i e w   s i m i l a r   to   F i g u r e   1,  a  d e t a i l   v i e w   and  a  

p l a n   v i e w   of   y e t   a n o t h e r   m o d i f i e d   f o r m   of   s t r u c t u r e ;  

a n d  

F i g u r e s   7  and  7A  a r e   a  s e c t i o n a l   v i e w  

s i m i l a r   to  F i g u r e   1  and  an  e l e v a t i o n   of   a  f u r t h e r  

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

R e f e r r i n g   f i r s t   to   F i g u r e   1,  a  

f i l a m e n t a r y   y a r n   2  i s   f e d   by  m e a n s ,   n o t   shown,   t o  

a  f e e d   p a s s a g e   4  of   t e x t u r i s i n g   a p p a r a t u s   s h o w n  

g e n e r a l l y   as  6.  H i g h   p r e s s u r e   s t e a m   or   g a s  
i s   a l s o   f e d   t h r o u g h   a  c h a n n e l   8  f r o m   a  f e e d   s o u r c e  

by  way  of  t e m p e r a t u r e   c o n t r o l   m e a n s ,   n o t   s h o w n .  

On  l e a v i n g   t h e   f e e d   c h a n n e l   t h e   y a r n   i s   o p e n e d   b y  

t h e   s u d d e n   e x p a n s i o n   of   t h e   s t e a m   w i t h i n   a n  

e x p a n s i o n   c h a m b e r   10  w h i c h   h a s   c o n t r o l l e d   b l e e d -  

o f f   o p e n i n g s   12 .   The  f i l a m e n t s   of  t h e   o p e n e d  

y a r n   i m p a c t   a g a i n s t   a  domed  t op   w a l l   14  of   t h e  



e x p a n s i o n   c h a m b e r   and  a r e   t h e n   b r o u g h t   t o g e t h e r  

a g a i n   as  t h e   y a r n   i s   p r o p e l l e d   by  t h e   s t e a m  

t h r o u g h   a  d i s c h a r g e   p a s s a g e   16  to  a  s t u f f e r   c r i m p  

c h a m b e r   18 ,   w h e r e   t h e   y a r n   i s   f o l d e d   on  i t s e l f  

to  f o r m   a  c r i m p   p l u g   28.   The  l o w e r   end  20  o f  

t h e   c h a m b e r   18  i s   p r o v i d e d   w i t h   l a t e r a l   p o r t s   2 2  

o p e n i n g   i n t o   a  j a c k e t   2 4 .  

The  u p p e r   p a r t   of  t h e   a p p a r a t u s   i s   n o t  

i l l u s t r a t e d   b u t   i s   s u b s t a n t i a l l y   in   a c c o r d a n c e  

w i t h   F i g u r e   1  of  t h e   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  

r e f e r r e d   to   a b o v e .  

A l t h o u g h   r e f e r e n c e   i s   made  to  t h e  

u p p e r   p a r t   of   t h e   a p p a r a t u s ,   t h e   a t t i t u d e   i s   i n  

no  way  c r i t i c a l   and   t h e   a p p a r a t u s   as  a  w h o l e   m a y  
be  i n v e r t e d   or   be  p o s i t i o n e d   h o r i z o n t a l l y   i n  

w h i c h   c a s e   a p p r o p r i a t e   r e s t r a i n i n g   m e a n s ,   e . g .  

a  l e a f   s p r i n g ,   can   be  i n c o r p o r a t e d   in   t h e   a s s e m b l y  

t o w a r d s   i t s   e x i t   end  so  as  to   e n g a g e   t h e   s i d e   o f  

t h e   p l u g   and  p r e v e n t   i t   t u m b l i n g   o u t   of  t h e  

a p p a r a t u s   i n   an  u n c o n t r o l l e d   m a n n e r .  

The  n o v e l   f e a t u r e   of  t h e   p r e s e n t   i n v e n t i o n  

l i e s   i n   t h e   c o n f i g u r a t i o n   of   t h e   s t r u c t u r e   w i t h i n  

t h e   e x p a n s i o n   c h a m b e r   10 .   I t   w i l l   be  o b s e r v e d  

t h a t   t h e   f e e d   p a s s a g e   4  i s   f o r m e d   in   a  c o m p o n e n t  

36  w h i c h   i s   s h a p e d   a t   i t s   u p p e r   end  w i t h   a  

n u m b e r   of   s p a c e d   p i l l a r s   32  w h i c h   f o rm  p a s s a g e -  

ways  34 .   T h i s   can   b e s t   be  u n d e r s t o o d   by  r e f e r e n c e  

to  F i g u r e s   2  and  3,  w h i c h   a r e   p l a n   v i e w s   of   t h e  

t o p s   of  two  a l t e r n a t i v e   f o r m s   of  c o m p o n e n t   3 6  

w h i c h   h a v e   a  s i d e   e l e v a t i o n   in   a c c o r d a n c e   w i t h  

t h a t   i l l u s t r a t e d   i n   F i g u r e   1 .  



As  t h e   y a r n   2  a p p r o a c h e s   t h e   end  o f  

t h e   f e e d   p a s s a g e   4  t h e   s u d d e n   c o n t r o l l e d   e x p a n s i o n  

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

s e p a r a t e   i n   a  r a d i a l   d i r e c t i o n   and  h e n c e   t h e y  

b a l l o o n   o u t w a r d l y   t h r o u g h   t h e   p a s s a g e w a y s   3 4 .  

The  p i l l a r s   32  a r e   f o r m e d   w i t h   d i s t i n c t   c o r n e r s  

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

a g a i n s t   t h e   o r   some  of  t h e   c o r n e r s   of   t h e   p i l l a r s  

and  i n   so  d o i n g   a  c o n s i d e r a b l e   n u m b e r   of  t h e  

f i l a m e n t s   a r e   i n d i v i d u a l l y   edge   c r i m p e d .   T h i s ,  

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

b e i n g   i m p a c t e d   and  b u c k l e d  a g a i n s t   t h e   dome  1 4  

of   t h e   e x p a n s i o n   c h a m b e r   and  t h e n   b e i n g   s u b j e c t e d  

to  a  f u r t h e r   r u b b i n g   as  t h e y   e n g a g e   t h e   edge   o f  

t h e   e n t r a n c e   to   t h e   c o n d u i t   1 6 .  

-   The  p r o v i s i o n   of   a  r e l a t i v e l y   l a r g e  

n u m b e r   of   r a d i a l   p a s s a g e w a y s   ( e . g .   e i g h t   i n  

F i g u r e s   2  and   3)  by  c o m p a r i s o n   w i t h   t h e   t w o  

p a s s a g e w a y s   p r e v i o u s l y   r e f e r r e d   t o ,   a l l o w s   t h e  

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

y a r n   i s   o p e n e d   o u t   i n t o   a  g r e a t e r   n u m b e r   o f  

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

g r o u p   and  h e n c e   t h e r e   i s   a  c o r r e s p o n d i n g l y   g r e a t e r  

l i k e l i h o o d   of  more   f i l a m e n t s   b e i n g   i n d i v i d u a l l y  

r u b b e d .   As  a  r e s u l t   t h e   o v e r a l l   t e x t u r i s i n g  

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

In   t h e   m o d i f i c a t i o n   of   F i g u r e s   4  and  4 A ,  

t h e   t o p   of  t h e   c o m p o n e n t   36  i s   s h a p e d   to  d e f i n e  

p i l l a r s   321  w h i c h   a r e   s p a c e d   r a d i a l l y   f r o m   t h e  

e x i t   of   t h e   f e e d   p a s s a g e   4,  t h u s   e n a b l i n g  



t h e   p r o v i s i o n   of   a  g r e a t e r   n u m b e r   of   p i l l a r s  

and  p a s s a g e w a y s ,   t w e l v e   as  i l l u s t r a t e d .   T h e  

p a s s a g e w a y s   34  a r e   s h o r t e r   t h a n   i n   F i g u r e s   2  

and  3,  b u t   t h e   edge   c r i m p i n g   e f f e c t   i s   o b t a i n e d .  

F i g u r e   5  i l l u s t r a t e s   a  c o n s t r u c t i o n  

in   w h i c h   t h e   c o m p o n e n t   36  i s   p r o v i d e d   w i t h   a  

r i n g   of   i n d i v i d u a l   p i n s   32"  w h i c h   a r e   i n c l i n e d  

i n w a r d l y   i n   t h e   d i r e c t i o n   of  d o m i n g   of  t h e  

e x p a n s i o n   c h a m b e r   10.   The  p a s s a g e w a y s   d e f i n e d  

by  t h e   s p a c e s   b e t w e e n   t h e   p i n s   a r e   a g a i n   r a t h e r  

s h o r t   b u t   w i l l   n e v e r t h e l e s s   o p e n   up  t h e   f i b r e  

b u n d l e .   The  p i n s   a r e   p r e f e r a b l y   s q u a r e   i n  

s e c t i o n .  

In   t h e   c o n s t r u c t i o n   i l l u s t r a t e d   i n  

F i g u r e s   6,  6A  and   6B  a  s h a p e d   r i n g   38  h o u s e d   i n  

t h e   e x p a n s i o n   c h a m b e r   on  t o p   of  t h e   c o m p o n e n t   3 6  

i s   f o r m e d   w i t h   i n c l i n e d   f i n g e r s   40  w h i c h   d e f i n e  

t h e   w a l l s   o f   t h e   p a s s a g e w a y s   34.   As  w i l l   b e  

o b s e r v e d   f r o m   F i g u r e   6,  a  gap  42  i s   l e f t   b e t w e e n  

t h e   t o p   of   t h e   f i n g e r s   and  t h e   dome  14  of  t h e  

e x p a n s i o n   c h a m b e r   and  t h e   b l e e d   h o l e s   12  d i v e r g e  

u p w a r d l y   and   o u t w a r d l y   f rom  t h i s   g a p .   The  p r o v i s i o n  

of  t h e   gap  e n s u r e s   t h a t   t h e   e x p a n s i o n   w i l l   b e  

o u t w a r d l y   i n   a  r a d i a l   d i r e c t i o n   f r o m   t h e   e x i t   o f  

t h e   f e e d   p a s s a g e   4  t h r o u g h   a l l   of  t h e   p a s s a g e -  

ways  3 4 .  

In   t h e   f i n a l   c o n s t r u c t i o n   i l l u s t r a t e d  

in   F i g u r e s   7  and  7A,  t h e   t op   of  t h e   c o m p o n e n t   3 6  

i s   r e c e s s e d   so  as  to  p r o v i d e   a  c i r c u l a r   w a l l   4 6  

and  t h e   p a s s a g e w a y s   c o m p r i s e   o p e n i n g s   in   t h e   w a l l  



i n   t h e   f o r m   of  v e r t i c a l   s l o t s .   S i n c e   t h e  

p a s s a g e w a y s   a r e   c l o s e d   a t   t h e i r   t o p s ,   a d d i t i o n a l  

d r a g   i s   e x e r t e d   on  t h e   y a r n   and   i n   o r d e r   t o  

p r e v e n t   t h i s   b e i n g   e x c e s s i v e ,   t h e   t o p s   of   t h e  

s l o t s   a r e   s l o p e d   as  s e e n   a t   4 4 .  

In   e a c h   e x a m p l e   t h e   s e p a r a t i o n   m e m b e r s  

a r e   or   may  be  d e f i n e d   by  t h e   u p p e r   p a r t   of   t h e  

c o m p o n e n t   36.   T h i s   c o m p o n e n t   may  be  m a d e  

i n t e r - c h a n g e a b l e   t h u s   e n a b l i n g   any   r e q u i r e d  

d e g r e e   of   b u l k i n g   to  be  o b t a i n e d   d e p e n d i n g   o n  

t h e   n a t u r e   of  t h e   y a r n   and   t h e   p u r p o s e   f o r   w h i c h  

i t   i s   i n t e n d e d .  



1.  A p p a r a t u s   f o r   t e x t u r i s i n g   t h e r m o p l a s t i c  

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

l e a d i n g   to  an  e x p a n s i o n   c h a m b e r   f o r m e d   w i t h   a  b l e e d  

o p e n i n g   and  i n   w h i c h   p r e s s u r i s e d   gas   or   f l u i d  

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

l a t e r a l l y   to   i n c r e a s e   t h e   c r o s s   s e c t i o n   of   t h e   y a r n  

p r i o r   to  i t s   c r o s s   s e c t i o n   b e i n g   r e d u c e d   a g a i n   a s  

i t   e n t e r s   a  d i s c h a r g e   p a s s a g e   l e a d i n g   to   a  c r i m p  

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

u n d e r   p r e s s u r e ,   c h a r a c t e r i s e d   in   t h a t   t h e   e x p a n s i o n  

c h a m b e r   h a s   t h r e e   or   more   l a t e r a l l y   e x t e n d i n g  

p a s s a g e w a y s   i n t o   w h i c h   t h e   f i l a m e n t s   of   t h e   y a r n  

a r e   f o r c e d   by  t h e   e x p a n s i o n   of  t h e   f l u i d   or   g a s  

p r i o r   to   t h e   r e d u c t i o n   of   t h e   c r o s s   s e c t i o n   o f  

t h e   y a r n   as  i t   e n t e r s   t h e   d i s c h a r g e   p a s s a g e   l e a d i n g  

to  t h e   c r i m p   c h a m b e r .  

2.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  i n   w h i c h  

t h e   e x p a n s i o n   c h a m b e r   i s   d i v i d e d   i n t o   a t   l e a s t  

s i x   l a t e r a l l y   e x t e n d i n g   p a s s a g e w a y s .  

3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  or   c l a i m   2  

i n   w h i c h   s e p a r a t i o n   m e m b e r s   b e t w e e n   a d j a c e n t  

p a s s a g e w a y s   a r e   s h a p e d   w i t h   d i s t i n c t   c o r n e r s   t o  

p r o v i d e   an  e d g e - c r i m p i n g   e f f e c t   on  t h e   f i l a m e n t s .  

4.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of   t h e  

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

d e f i n e d   b e t w e e n   s p a c e d   p i l l a r s .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   4  i n   w h i c h  

t h e   p i l l a r s   a r e   s p a c e d   r a d i a l l y   o u t w a r d l y   f r o m  

t h e   e x i t   of   t h e   f e e d   p a s s a g e .  
6.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   4  or   c l a i m   5 

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



c o m p o n e n t   f o r m i n g   t h e   w a l l   of   t h e   f e e d   p a s s a g e .  
7.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2  

i n   w h i c h   t h e   p a s s a g e w a y s   a r e   d e f i n e d   b e t w e e n   p i n s  

w h i c h   a r e   i n c l i n e d   i n w a r d l y   i n   t h e   d i r e c t i o n   o f  

t r a v e l   of  t h e   y a r n .  
8.  A p p a r a t u s   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  i n   w h i c h   t h e   p a s s a g e w a y s   a r e   d e f i n e d   b e t w e e n  

i n c l i n e d   f i n g e r s   e x t e n d i n g   f r o m   a  common  r i n g   a n d  

s h a p e d   to  l e a v e   a  s p a c e   b e t w e e n   t h e   o u t e r   s i d e s   o f  

t h e   f i n g e r s   and   a  domed  end  to   t h e   e x p a n s i o n   c h a m b e r ,  

f r o m   w h i c h   s p a c e   t h e   b l e e d   o p e n i n g   d i v e r g e s .  

9.  A p p a r a t u s   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  i n   w h i c h   t h e   p a s s a g e w a y s   a r e   f o r m e d   a s  

-  o p e n i n g s   i n   a  c i r c u l a r   w a l l   w i t h i n   t h e   e x p a n s i o n  

c h a m b e r .  
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