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©  Apparatus  for  crimping  textile  fibrous  materials. 

An  apparatus  for  crimping  textile  fibrous  materials 
includes  a  stuffing  box  having  an  end  portion  surrounding 
opposite  inner  peripheral  portions  of  rolls  so  as  to  define 
therebetween  a  substantially  annular  clearance  communicat- 
ing  at  an  inner  end  with  a  stuffing  chamber  in  the  stuffing 
box.  The  stuffing  box  further  has  at  least  one  channel  for  the 
passage  therethrough  of  a  pressurized  fluid.  The  channel  has 
an  outlet  opening  to  the  end  portion  and  communicating 
with  the  annular  clearance.  The  outlet  is  spaced  from  the 
inner  edge  of  the  clearance  by  a  distance  substantially  equal 
to  or  smaller  than  one-third  of  the  width  of  the  annular 
clearance.  A  stream  of  pressurized  fluid  injected  from  the 
opening  into  the  clearance  prevents  the  textile  fibrous 
materials  from  being  squeezed  into  the  clearance  even  when 
the  fibrous  materials  are  fed  by  the  rolls  into  the  stuffing  box 
at  a  higher  speed. 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of  the   I n v e n t i o n :  

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  an  a p p a r a t u s   f o r  

c r i m p i n g   t e x t i l e   f i b r o u s   m a t e r i a l s   such  as  f i l a m e n t s ,  

y a r n s ,   tows  fo r   s t a p l e   f i b e r s   and  the  l i k e .  

P r i o r   A r t :  

In  the   a p p a r a t u s   c o n v e n t i o n a l l y   used  to  c r imp  t e x t i l e  

s t r a n d s   to  i n c r e a s e   t h e i r   b u l k i n e s s ,   a  tow  of  p a r a l l e l e d  

c o n t i n u o u s   f i l a m e n t s   is  n i p p e d   be tween   r o t a t i n g   c r i m p e r  

r o l l s   and  is  f o r c e d   i n t o   a  s t u f f i n g - b o x   c r i m p e r   d i s p o s e d  

a d j a c e n t   to  the  c r i m p e r   r o l l s .   In  the  known  a p p a r a t u s ,   t h e  

tow  of  f i l a m e n t s   to  be  c r i m p e d   needs   to  be  u n i f o r m   i n  

t h i c k n e s s   and  w id th   over   i t s   e n t i r e   l e n g t h ;   o t h e r w i s e   i t  

w i l l   be  p a r t l y   s q u e e z e d   i n t o   a  c l e a r a n c e   b e t w e e n   the  r o l l s  

and  c r i m p e r   as  i t   is  fed  by  the  r o l l s .   With  the   f i l a m e n t s  

thus   s q u e e z e d   in  the  c l e a r a n c e ,   the  a p p a r a t u s   is  l i k e l y   t o  

become  jammed  and  m a l f u n c t i o n e d .   Even  such  a  u n i f o r m   t o w  

of  f i l a m e n t s   would  not  a v o i d   wedging   i n t o   the   c l e a r a n c e  

when  the   r o l l s   were  r o t a t e d   to  f eed   the  f i l a m e n t s   at   a  

speed   above  200  m / m i n .  

J a p a n e s e   P a t e n t   L a i d - O p e n   P u b l i c a t i o n   (Kokai )   N o s .  

53 -90453   and  54 -131065   p u b l i s h e d   on  Augus t   9,  1978  a n d  

O c t o b e r   11,  1979,   r e s p e c t i v e l y ,   and  a s s i g n e d   to  the  p r e s e n t  

a s s i g n e e   d i s c l o s e   somewhat  s u c c e s s f u l   a p p a r a t u s .   The  

a p p a r a t u s   i n c l u d e   a  s t u f f i n g   box  h a v i n g   a  p a i r   of  s p a c e d  

d o c t o r   b l a d e s   f a c i n g   at  one  end  to  the  p e r i p h e r a l   s u r f a c e s  

of  c r i m p i n g   r o l l s ,   and  a  p a i r   of  chambers   d i s p o s e d   on  t h e  



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

i n t o   c l e a r a n c e s   b e t w e e n   t he   p e r i p h e r a l   s u r f a c e s   and  the  o n e  

ends  of  the   d o c t o r   b l a d e s   to  t h e r e b y   p r e v e n t i n g   f i l a m e n t s  

from  b e i n g   s q u e e z e d   i n t o   the   c l e a r a n c e s .   The  known 

a p p a r a t u s   thus   a r r a n g e d   howeve r   a re   c o m p l e x e d   in  s t r u c t u r e  

and  c o s t l y   in  m a n u f a c t u r e .   The  d o c t o r   b l a d e s   a re   l i k e l y   t o  

become  d i s t o r t e d   under   s e v e r e   f o r c e s   a p p l i e d   t h e r e t o   by  t h e  

p r e s s u r i z e d   f l u i d   in  the   c h a m b e r s   wi th   the   r e s u l t   t h a t  

u n i f o r m   c l e a r a n c e s   b e t w e e n   the   r o l l s '   p e r i p h e r a l   s u r f a c e s  

and  the   ends  of  the   r e s p e c t i v e   d o c t o r   b l a d e s   c a n n o t   b e  

m a i n t a i n e d .  

SUMMARY  OF  THE  INVENTION 

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

c r i m p i n g   a p p a r a t u s   which   can  p r o d u c e   c r i m p e d   t e x t i l e  

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

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

c l e a r a n c e s   in  the   a p p a r a t u s .  

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   is  to  p r o v i d e  

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

is   r e l a t i v e l y   s i m p l e   in  s t r u c t u r e   and  hence   is   i n e x p e n s i v e  

to  m a n u f a c t u r e .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   a  c r i m p i n g  

a p p a r a t u s   i n c l u d e s   a  s t u f f i n g   box  h a v i n g   an  end  p o r t i o n  

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

as  to  d e f i n e   t h e r e b e t w e e n  a   s u b s t a n t i a l l y   a n n u l a r   c l e a r a n c e  

c o m m u n i c a t i n g   at   an  i n n e r   end  t h e r e o f   a  s t u f f i n g   chamber  i n  

the  s t u f f i n g   box.  The  s t u f f i n g   box  f u r t h e r   has  m e a n s  



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

p r e s s u r i z e d   f l u i d .   The  c h a n n e l   has  an  o u t l e t   o p e n i n g   t o  

the  end  p o r t i o n   and  c o m m u n i c a t i n g   wi th   the  a n n u l a r  

c l e a r a n c e .   The  o u t l e t   is  s p a c e d   from  the  i n n e r   edge  of  t h e  

c l e a r a n c e   by  a  d i s t a n c e   s u b s t a n t i a l l y   equal   to  or  s m a l l e r  

than   o n e - t h i r d   of  the   w i d t h   of  the   a n n u l a r   c l e a r a n c e .   A 

s t r e a m   of  p r e s s u r i z e d   f l u i d   i n j e c t e d   from  the  o p e n i n g   i n t o  

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

s q u e e z e d   i n t o   the  c l e a r a n c e   as  the   f i b r o u s   m a t e r i a l s   a r e  

fed   by  the  r o l l s   i n t o   the   s t u f f i n g   b o x .  

Many  o t h e r   a d v a n t a g e s ,   f e a t u r e s   and  a d d i t i o n a l  

o b j e c t s   of  the   p r e s e n t   i n v e n t i o n   w i l l   become  m a n i f e s t   t o  

t h o s e   v e r s e d   in  the   a r t   upon  making  r e f e r e n c e   to  t h e  

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

d r a w i n g s   in  which  p r e f e r r e d   s t r u c t u r a l   e m b o d i m e n t s  

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

shown  by  way  of  i l l u s t r a t i v e   e x a m p l e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

-FIG.  1  is  a  s c h e m a t i c   l o n g i t u d i n a l   c r o s s - s e c t i o n a l  

view  of  a  c r i m p i n g   a p p a r a t u s   a c c o r d i n g   to  the  p r e s e n t  

i n v e n t i o n ;  

FIG.  2  is  a  f r a g m e n t a r y   r e a r   end  view  of  FIG.  1 ;  

FIG.  3  is  a  f r o n t   e l e v a t i o n a l   view  of  a  p o r t i o n   o f  

the   a p p a r a t u s   shown  in  FIG.  1 ;  

FIG.  4a  is  a  p l a n   view  of  FIG.  3 ;  

FIG.  4b  is  a  view  s i m i l a r   to  FIG.  4a,  showing   a  

m o d i f i e d   d o c t o r   b l a d e ;  



FIG.  5  is  a  s c h e m a t i c   p l a n   view  showing  a  m o d i f i e d  

a p p a r a t u s   w i t h   p a r t s   removed  f o r   c l a r i t y ;  

FIG.  6  is  a  f r o n t   e l e v a t i o n a l   view  of  FIG.  5 ;  

FIG.  7  is  a  view  s i m i l a r   to  FIG.  5,  showing   a n o t h e r  

m o d i f i c a t i o n ;  

FIG.  8  is   an  e n l a r g e d   p l a n   view  showing   a  p o r t i o n   o f  

the  m o d i f i e d   a p p a r a t u s   shown  in  FIG.  7;  a n d  

FIG.  9  is  a  view  s i m i l a r   to  FIG.  8,  showing   a  f u r t h e r  

m o d i f i c a t i o n .  

DETAILED  DESCRIPTION 

The  p r i n c i p l e s   of  the   p r e s e n t   i n v e n t i o n   a r e  

p a r t i c u l a r l y   u s e f u l   when  embod ied   in  a  c r i m p i n g   a p p a r a t u s  

as  shown  in  FIG.  1,  g e n e r a l l y   i n d i c a t e d   by  the   n u m e r a l   1 0 .  

The  c r i m p i n g   a p p a r a t u s   10  c o m p r i s e s   a  p a i r   of  u p p e r  

and  l ower   r o l l s   11,  12  c o o p e r a t i n g   in  e x c e r t i n g   p r e s s u r e   o n  

t e x t i l e   f i b r o u s   m a t e r i a l s   13  p a s s i n g   t h e r e b e t w e e n   a l o n g   a  

l o n g i t u d i n a l   p a t h ,   and  a  s t u f f i n g   box  14  d i s p o s e d  

d o w n s t r e a m   of  and  a d j a c e n t   to  the  r o l l s   11,  12  f o r   c r i m p i n g  

the   t e x t i l e   f i b r o u s   m a t e r i a l s   13  s u p p l i e d   t h e r e i n   by  t h e  

r o l l s   11,  12.  The  t e x t i l e   f i b r o u s   m a t e r i a l s   13  to  b e  

c r i m p e d   i n c l u d e   f i l a m e n t s ,   y a r n s ,   tows  for   s t a p l e   f i b e r s  

and  the  l i k e .  

The  l ower   r o l l   12  is   f i x e d l y   mounted   on  a  s h a f t   15 

a d a p t e d   to  be  d r i v e n   by  a  s u i t a b l e   d r i v e   means  (no t   s h o w n )  

to  r o t a t e   the   r o l l   12  a t   a  p r e d e t e r m i n e d   p e r i p h e r a l   s p e e d .  

The  upper   r o l l   11  is  r o t a t a b l y   mounted   on  a  s h a f t   16  w h i c h  

is  movably   s u p p o r t e d   fo r   v e r t i c a l   movement  t o w a r d   and  away  



from  the   s h a f t   15  to  a d j u s t   a  n i p p i n g   c l e a r a n c e   17  b e t w e e n  

the  r o l l s   11,  1 2 .  

The  s t u f f i n g   box  14  is  in  the  form  of  a  s u b s t a n t i a l l y  

h o l l o w   r e c t a n g u l a r   box  w i th   o p p o s i t e   ends  open  fo r   t h e  

p a s s a g e   t h e r e t h r o u g h   of  the  t e x t i l e   f i b r o u s   m a t e r i a l s   1 3 .  

The  box  14  is  composed   of  a  p a i r   of  upper   and  lower   d o c t o r  

b l a d e s   18,  19  and  a  p a i r   of  s i d e   p l a t e s   20,  21  d i s p o s e d   o n e  

on  each  s i d e   of  the   s u p e r p o s e d   d o c t o r   b l a d e s   18,  19  t o  

d e f i n e   j o i n t l y   t h e r e w i t h   a  s t u f f i n g   chamber   22.  Each  o f  

the  d o c t o r   b l a d e s   18,  19  has ,   at   one  end  a d j a c e n t   to  a  

c o r r e s p o n d i n g   one  of  the   r o l l s   11,  12,  an  a r c u a t e   e n d  

s u r f a c e   23  c o m p l e m e n t a r y   in  c o n t o u r   wi th   t h e  p e r i p h e r a l  

s u r f a c e   of  the   c o r r e s p o n d i n g   r o l l   11,  12  and  f a c i n g   to  t h e  

same  wi th   an  a r c u a t e   c l e a r a n c e   24  t h e r e b e t w e e n .   T h e  

a r c u a t e   end  s u r f a c e   23  and  a  f l a t   i n n e r   s u r f a c e   25  of  e a c h  

d o c t o r   b l a d e   18,  19  j o i n t l y   d e f i n e   a  k n i f e - e d g e   26  w h i c h  

s e r v e s   to  s c r a p e   the  t e x t i l e   f i b r o u s   m a t e r i a l s   13  o f f   t h e  

p e r i p h e r a l   s u r f a c e   of  the   r e s p e c t i v e   r o l l   11,  12  w h i l e   t h e  

l a t t e r   is  r o t a t e d .   The  lower   d o c t o r   b l a d e   19  is  f i x e d   i n  

p o s i t i o n   wh i l e   the   u p p e r   d o c t o r   b l a d e   18  is  movab le   in  b o t h  

h o r i z o n t a l   and  v e r t i c a l   d i r e c t i o n s   so  as  to  keep  t h e  

a r c u a t e   c l e a r a n c e   24  c o n s t a n t   when  the  upper   r o l l   11  i s  

v e r t i c a l l y   d i s p l a c e d   wi th   r e s p a c t   to  the  lower   r o l l   1 2 .  

The  s i de   p l a t e s   20,  21  are  s e c u r e d   to  o p p o s i t e   s i d e  

s u r f a c e s   of  the  s t a t i o n a r y   lower   d o c t o r   b l a d e   19  w i t h  

c l e a r a n c e s   27  t h e r e b e t w e e n .   A l t e r n a t i v e l y ,   the   s i d e   p l a t e s  

20,  21  may  be  s e a l i n g l y   c o n n e c t e d   to  the  s i d e   s u r f a c e s   o f  



t he   l ower   d o c t o r   p l a t e   19.  Each  s i d e   p l a t e   20,  21  has  a 

t a p e r e d   e x t e n s i o n   28  p r o j e c t i n g   beyond  the  end  s u r f a c e   23 

of  the  d o c t o r   b l a d e   18,  19  and  h a v i n g   an  i n n e r   s u r f a c e   2 8 '  

e x t e n d i n g   p a r a l l e l   to  one  of  o p p o s i t e   end  s u r f a c e s   29  o f  

the   r e s p e c t i v e   r o l l s   10,  11  wi th   a  c l e a r a n c e   30  

t h e r e b e t w e e n .   The  i n n e r   s u r f a c e   28'  has  a  p a i r   of  a r c u a t e  

p e r i p h e r a l   p o r t i o n s   31,  31  c o n f r o n t i n g   to  o p p o s e d   i n n e r  

p e r i p h e r a l   p o r t i o n s   of  c o r r e s p o n d i n g   ones  of  the   e n d  

s u r f a c e s   23  and  b l e n d i n g   t o g e t h e r   over   the  n i p p i n g  

c l e a r a n c e   17  b e t w e e n   the  r o l l s   11,  12.  The  c l e a r a n c e s   30 

and  the  a r c u a t e   c l e a r a n c e s . 2 4   j o i n t l y   c o n s t i t u t e   a  

s u b s t a n t i a l l y   a n n u l a r   c l e a r a n c e   s u r r o u n d i n g   the   o p p o s i t e  

i n n e r   p e r i p h e r a l   p o r t i o n s   of  the   r o l l s   11,  1 2 .  

As  shown  in  FIGS.  3  and  4a,  the  upper   d o c t o r   b l a d e   18 

has  a  t r a n s v e r s e l y   e x t e n d i n g   t h r o u g h - h o l e   32  a d j a c e n t   t o  

the   a r c u a t e   end  s u r f a c e   23,  a  b l i n d - h o l e   33  c o m m u n i c a t i n g  

a t   one  end  w i t h   the   t h r o u g h - h o l e   31  and  h a v i n g   a n o t h e r   e n d  

a d a p t e d   to  be  c o n n e c t e d   to  a  s o u r c e   (not   s h o w n  )   f o r  

s u p p l y i n g   a  p r e s s u r i z e d   f l u i d ,   and  a  t r a n s v e r s e l y   e x t e n d i n g  

s l o t   34  o p e n i n g   at  one  s i d e   to  t he   a r c u a t e   end  s u r f a c e   23 

a l o n g   the  l e n g t h   t h e r e o f   and  a t   the   o t h e r   s i d e   to  t h e  

t h r o u g h - h o l e   31.  As  shown  in  FIG.  4b,  the   d o c t o r   b l a d e   18 

may  be  p r o v i d e d   wi th   a  s e r i e s   of  o r i f i c e s   35  i n s t e a d   of  t h e  

s l o t   34,  each  of  the  o r i f i c e s   35  o p e n i n g   at  one  end  to  t h e  

a r c u a t e   end  s u r f a c e   23  and  the  o p p o s i t e   end  to  t h e  

t h r o u g h - h o l e   32.  A  s t r e a m   of  p r e s s u r i z e d   f l u i d   s u p p l i e d   by 

the   s o u r c e   f l o w s   t h r o u g h   the  h o l e s   33,  32  and  the   s l o t   34 



or  the  o r i f i c e s   35  i n t o   the  a r c u a t e   c l e a r a n c e   24.  As  shown 

in  FIG.  3,  the  s l o t   34  (and  a l s o   the  o r i f i c e s   35  not  s h o w n )  

is   spaced   from  the  k n i f e - e d g e   26  at  a  d i s t a n c e  

s u b s t a s n t i a l l y   equa l   to  or  s m a l l e r   than   o n e - t h i r d   of  t h e  

w id th   of  the  a r c u a t e   end  s u r f a c e   23  so  t h a t   the  s t r e a m   o f  

p r e s s u r i z e d   f l u i d   can  f low  m o s t l y   i n t o   the  i n t e r i o r   of  t h e  

s t u f f i n g - b o x   14  a long   the  p e r i p h e r a l   s u r f a c e   of  the   r o l l  

11,  t h e r e b y   e n h a n c i n g   s c r a p i n g   e f f e c t   of  the  k n i f e - e d g e   2 6 .  

Thus  the  t e x t i l e   f i b r o u s   m a t e r i a l s   13  are  p r e v e n t e d   f r o m  

wedg ing   i n t o   the  c l e a r a n c e   24  w h i l e   they  a re   fed  by  t h e  

r o l l s   11,  12  i n t o   the  s t u f f i n g   box  14  even  at  a  speed   o f  

1000  m / m i n .  

The  p r e s s u r i z e d   f l u i d   t hen   f l ows   d o w n s t r e a m   of  t h e  

s t u f f i n g   chamber   22  t h r o u g h   the  t e x t i l e   f i b r o u s   m a t e r i a l s  

13  c r imped   t h e r e i n   and  e s c a p e s   from  the  s t u f f i n g   box  1 4 .  

As  the  t e x t i l e   f i b r o u s   m a t e r i a l s   13  as  hav ing   been  c r i m p e d  

occupy   a  3 0  -   40  p e r c e n t   of  the   e n t i r e   space   w i t h i n   t h e  

s t u f f i n g   chamber  22,  the   p r e s s u r i z e d   f l u i d   can  p a s s  

s m o o t h l y   t h r o u g h   the  s t u f f i n g   chamber   22  w i t h o u t   i n c r e a s i n g  

the   p r e s s u r e   in  the  s t u f f i n g   box  14.  S ince   the  l o w e r  

d o c t o r   b l a d e   19  is  a  m i r r o r i m a g e   of  and  f u n c t i o n a l l y   t h e  

same  as  the  upper   d o c t o r   b l a d e   18,  no  e x p l a n a t i o n   t h e r e o n  

is   n e e d e d .  

The  t e x t i l e   f i b r o u s   m a t e r i a l s   wh i l e   be ing   fed  a r e  

a l s o   p r e v e n t e d   from  wedging  i n t o   the   c l e a r a n c e s   27  b e t w e e n  

the   d o c t o r   b l a d e   18  and  the  s i d e   p l a t e s   20,  21  by  means  o f  

s t r e a m s   of  p r e s s u r i z e d   f l u i d   i n j e c t e d . f r o m   the  o p p o s i t e  



ends  of  the   t h r o u g h - h o l e   32  i n t o   the  c l e a r a n c e s   27,  27.  As 

shown  in  FIGS.  4a  and  4b,  each  of  the  s i d e   p l a t e s   20,  21 

has  a  r e s p e c t i v e   t h r o u g h - h o l e   36  o p e n i n g   at   one  end  to  t h e  

c l e a r a n c e   27  and  h a v i n g   an  a n o t h e r   end  a d a p t e d   to  b e  

c o n n e c t e d   to  the  s o u r c e   of  p r e s s u r i z e d   f l u i d .   A  s t r e a m   o f  

p r e s s u r i z e d   f l u i d   s u p p l i e d   t h r o u g h   the   t h r o u g h - h o l e   36  i n t o  

the   r e s p e c t i v e   c l e a r a n c e   27  a l s o   p r e v e n t s   the  t e x t i l e  

f i b r o u s   m a t e r i a l s   13  from  e n t e r i n g   i n t o   the   c l e a r a n c e   27 

w h i l e   the   l a t t e r   is  c r i m p e d   in  the  s t u f f i n g - b o x   1 4 .  

P r e f e r a b l y ,   the   t h r o u g h - h o l e   36  is  d i s p o s e d   c l o s e l y   to  t h e  

k n i f e - e d g e   26  and  is  s p a c e d   from  the   g e n e r a l   p l a n e   o f  t h e  

i n n e r   s u r f a c e   25  of  the   d o c t o r   b l a d e   18  by  a  d i s t a n c e   w h i c h  

is   s u b s t a n t i a l l y   e q u a l   to  or  s m a l l e r   t h a n   o n e - t h i r d   of  t h e  

w i d t h   of  the  s i d e   s u r f a c e   of  the   d o c t o r   b l a d e   1 8 .  

M o d i f i e d   s i d e   p l a t e s   38,  38  a r e   shown  in  FIGS.  5  a n d  

6  each   have  a  c h a n n e l   39  fo r   the   p a s s a g e   t h e r e t h r o u g h   of  a  

s t r e a m   of  p r e s s u r i z e d   f l u i d .   The  c h a n n e l   39  has  a  p a i r   o f  

o u t l e t s   40,  40  r e s p e c t i v e l y   o p e n i n g   to  a  p a i r   of  a r c u a t e  

p e r i p h e r a l   p o r t i o n s   41,  41  of  the   i n n e r   s u r f a c e   42  of  e a c h  

s i d e   p l a t e   38.  The  o u t l e t s   40,  40  a re   d i s p o s e d   one  on  e a c h  

s i d e   of  the  n i p p i n g   c l e a r a n c e   17  and  each  s p a c e d   from  a  

r e s p e c t i v e   i n n e r   edge  of  the  p e r i p h e r a l   p o r t i o n   41  by  a  

d i s t a n c e   which  is  s u b s t a n t i a l l y   e q u a l   to  or  s m a l l e r   t h a n  

o n e - t h i r d   of  the   w id th   of  the   p e r i p h e r a l   p o r t i o n   41.  T h e  

c h a n n e l   39  has  an  o u t l e t   o p e n i n g   to  the   o u t s i d e   of  the  s i d e  

p l a t e   38  for   f l u i d   c o m m u n i c a t i o n   w i t h   a  s o u r c e   (not   s h o w n  )  

of  a  p r e s s u r i z e d   f l u i d .   Each  s i d e   p l a t e   38  has  a 



b l i n d - h o l e   43  o p e n i n g   at   one  end  to  the  i n n e r   s u r f a c e   42 

and  c o m m u n i c a t i n g   at  the   o p p o s i t e   end  wi th   the  c h a n n e l   3 9 .  

The  b l i n d - h o l e   43  is  f u n c t i o n a l l y   the  same  as  t h e  

t h r o u g h - h o l e   shown  in  FIGS.  3  -   6  at  the  numera l   3 6 .  

As  shown  in  FIGS.  7  and  8,  a  m o d i f i e d   s i d e   p l a t e   44 

i n c l u d e s   a  base  member  45,  and  a  j a c k e t   member  46  m o u n t e d  

on  the  base   member  45.  The  j a c k e t   member  46  has  a n  

e n l a r g e d   head  47  and  a  stem  48  e x t e n d i n g   p e r p e n d i c u l a r   t o  

the   head  47.  The  head  47  has  a  shape   s u b s t a n t i a l l y   t h e  

same  as  the  shape   of  the   c o n v e r g i n g   end  p o r t i o n   of  the  s i d e  

p l a t e   38  shown  in  FIG.  6 , i a n d   the  stem  48  e x t e n d s   t h r o u g h   a  

ho le   in  a  b r a c k e t   49  s e c u r e d   to  the   base   member  45.  A 

c o m p r e s s i o n   s p r i n g   50  f i t s   over   the  stem  48  and  is  d i s p o s e d  

b e t w e e n   the   b r a c k e t   49  and  the  head  47  to  urge   the  l a t t e r  

to  the  r o l l s '   end  s u r f a c e s   29,  29.  A  c h a n n e l   51  e x t e n d s  

c o n t i n u o u s l y   t h r o u g h   the   head  47  and  the  stem  48  and  has  a t  

one  end  a  p a i r   of  o u t l e t s   52  (on ly   one  shown)  o p e n i n g  

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

i n n e r   s u r f a c e   of  s a i d   head  47.  The  o u t l e t s   52  are   d i s p o s e d  

one  on  each  s ide   of  the   n i p p i n g   c l e a r a n c e   17  and  e a c h  

spaced   from  a  r e s p e c t i v e   i n n e r   edge  of  each  p e r i p h e r a l  

p o r t i o n   by  a  d i s t a n c e   s u b s t a n t i a l l y   equa l   to  or  s m a l l e r  

than   o n e - t h i r d   of  the  w i d t h   of  s a i d   p e r i p h e r a l   p o r t i o n .  

S t r e a m s   of  p r e s s u r i z e d   f l u i d   i n j e c t e d   from  the  o u t l e t s   52 

form  a  t h i n   l a y e r   of  the   p r e s s u r i z e d   f l u i d   be tween   t h e  

opposed   s u r f a c e s   of  the   head  47  and  the  r o l l s   11,  12  s o  

t h a t   the  the  head  47  and  the  r o l l s   11,  12  are  p r e v e n t e d  



from  be ing   worn  away  at   the  opposed   s u r f a c e s .  

FIG.  9  shows  a n o t h e r   j a c k e t   member  53  s i m i l a r   to  t h e  

one  shown  in  FIG.  8  a t   46  but  d i f f e r e n t   t h e r e f r o m   in  t h a t  

the   j a c k e t   member  53  is  mounted   to  a  base  member  54  by  

means  of  a  b o l t - a n d - d o u b l e   nut  c o n n e c t i o n   55  which  s e r v e s  

to  a d j u s t   a  c l e a r a n c e   be tween   the  i n n e r   s u r f a c e   of  a  h e a d  

56  and  end  s u r f a c e s   29  of  the   r o l l s   11,  1 2 .  

A l t h o u g h   v a r i o u s   minor   m o d i f i c a t i o n s   may  be  s u g g e s t e d  

by  t h o s e   v e r s e d   in  the   a r t ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t   we 

wish   to  embody  w i t h i n   the   scope   of  the  p a t e n t   w a r r a n t e d  

h e r e o n ,   a l l   such  e m b o d i m e n t s   as  r e a s o n a b l y   and  p r o p e r l y  

come  w i t h i n   the   s c o p e   of  our  c o n t r i b u t i o n   to  the  a r t .  



1.  An  a p p a r a t u s   f o r   c r i m p i n g   t e x t i l e   f i b r o u s   m a t e r i a l s ,  

c o m p r i s i n g :  

(a)   a  p a i r   of  r o l l s   c o o p e r a t i n g   in   e x c e r t i n g   p r e s s u r e   on  t h e  

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

l o n g i t u d i n a l   p a t h ;  
(b)   a  s t u f f i n g   box  d i s p o s e d   a d j a c e n t   to  s a i d   r o l l s   and  h a v i n g  

a  s t u f f i n g   chamber   f o r   the   p a s s a g e   t h e r e t h r o u g h   of  t h e  

t e x t i l e   f i b r o u s   m a t e r i a l s ,   s a i d   s t u f f i n g   box  h a v i n g   a n  

end  p o r t i o n   s u r r o u n d i n g   o p p o s i t e   i n n e r   p e r i p h e r a l   p o r t i o n s  
of  s a i d   r o l l s   so  as  to  d e f i n e   t h e r e b e t w e e n   a  s u b s t a n t i a l l y  
a n n u l a r   c l e a r a n c e   c o m m u n i c a t i n g   a t   an  i n n e r   end  t h e r e o f  

w i t h   s a i d   s t u f f i n g   c h a m b e r ;   a n d  

(c)   s a i d   s t u f f i n g   box  f u r t h e r   h a v i n g   means  d e f i n i n g   a  c h a n n e l  

f o r   the  p a s s a g e   t h e r e t h r o u g h   of  a  p r e s s u r i z e d   f l u i d ,   s a i d  

c h a n n e l   h a v i n g   an  o u t l e t   o p e n i n g   to  s a i d   end  p o r t i o n   a n d  

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

b e i n g   s p a c e d   f rom  s a i d   i n n e r   edge  of  s a i d   c l e a r a n c e   by  a  

d i s t a n c e   s u b s t a n t i a l l y   e q u a l   to  or  s m a l l e r   t h a n   o n e - t h i r d  

of  the  w i d t h   of  s a i d   a n n u l a r   c l e a r a n c e .  

2.  An  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,  s a i d   end  p o r t i o n   of  s a i d  
box  h a v i n g   a  p a i r   of  a r c u a t e   end  s u r f a c § e s   c o m p l e m e n t a r y   i n  
c o n t o u r   w i t h   and  r e s p e c t i v e l y   f a c i n g   to  the   p e r i p h e r a l   s u r f a c e s  

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

p a r a l l e l   to  o p p o s i t e   end  s u r f a c e s   of  s a i d   r o l l s ,   each   s a i d  

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

c o n f r o n t i n g   to  o p p o s e d   i n n e r   p e r i p h e r a l   p o r t i o n s   of  c o r r e s p o n -  
d i n g   ones  of  s a i d   end  s u r f a c e s   and  b l e n d i n g   t o g e t h e r   ove r   a  



n i p p i n g   c l e a r a n c e   b e t w e e n   s a i d   r o l l s ,   s a i d   a n n u l a r   c l e a r a n c e  

b e i n g   d e f i n e d   j o i n t l y   by  s a i d   a r c u a t e   end  s u r f a c e s ,   s a i d   a r -  
c u a t e   p e r i p h e r a l   p o r t i o n s   of  each   s a i d   i n n e r   s u r f a c e ,   the   p e r i -  

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

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

o p e n i n g   to  a t   l e a s t   one  of  s a i d   a r c u a t e   end  s u r f a c e s   and  s a i d  

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

3.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  s a i d   s t u f f i n g   box  c o m -  

p r i s i n g   a  p a i r   of   s p a c e d   d o c t o r   b l a d e s   and  a  p a i r   of  s i d e  

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

s a i d   d o c t o r   b l a d e   h a v i n g   one  of  s a i d   a r c u a t e   end  s u r f a c e s ,  
e a c h   s a i d   s i d e   p l a t e   h a v i n g   one  of  s a i d   i n n e r   s u r f a c e s ,   s a i d  

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

l e a s t - o n e   of  s a i d   d o c t o r   b l a d e s   and  h a v i n g   one  end  o p e n i n g   t o  

t he   o u t s i d e   of  s a i d   box,   and  a  s l o t   e x t e n d i n g   t r a n s v e r s e l y  

a c r o s s   s a i d   one  d o c t o r   b l a d e   and  o p e n i n g   a t   one  s i d e   to  r e s p e c -  
t i v e   a r c u a t e - e n d   s u r f a c e   of  s a i d   one  d o c t o r   b l a d e ,   s a i d   s l o t  

h a v i n g   t he   o p p o s i t e . s i d e   c o m m u n i c a t i n g   w i t h   t he   o p p o s i t e   end  o f  

s a i d   b l i n d - h o l e ,   s a i d   s l o t   b e i n g   s p a c e d   f rom  an  i n n e r   edge  o f  

s a i d   a r c u a t e   end  s u r f a c e   by  a  d i s t a n c e   s u b s t a n t i a l l y   e q u a l   t o  

or   s m a l l e r   t h a n   o n e - t h i r d   of  the   w i d t h   of  s a i d   a r c u a t e   s u r f a c e  

4.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  s a i d   s t u f f i n g   box  c o m p r i -  

s i n g   a  p a i r   of  s p a c e d   d o c t o r   b l a d e s   and  a  p a i r   of  s i d e   p l a t e s  

d e f i n i n g   j o i n t l y   t h e r e w i t h   s a i d   s t u f f i n g   c h a m b e r ,   each  s a i d  

d o c t o r   b l a d e   h a v i n g   one  of  s a i d   a r c u a t e   end  s u r f a c e s ,   each   s i d e  

p l a t e   h a v i n g   one  of  s a i d   i n n e r   s u r f a c e s ,   s a i d   c h a n n e l - d e f i n i n g  

means   c o m p r i s i n g   a  t h r o u g h - h o l e   e x t e n d i n g   in   and  t r a n s v e r s e l y  

a c r o s s   a t   l e a s t   one  of  s a i d   d o c t o r   b l a d e s ,   a  b l i n d - h o l e   h a v i n g  

one  end  c o m m u n i c a t i n g   w i t h   s a i d   t h r o u g h - h o l e   and  the   o p p o s i t e  
end  o p e n i n g   to  the  o u t s i d e   of  s a i d   box,   and  a  s e r i e s   of  o r i f i c e s  

o p e n i n g   a t   one  end  to  r e s p e c t i v e   a r c u a t e   end  s u r f a c e   of  s a i d  

one  d o c t o r   b l a d e   and  c o n n e c t e d   at   the   o p p o s i t e   end  wi th   s a i d  

t h r o u g h - h o l e ,   s a i d   o r i f i c e s   b e i n g   s p a c e d   f rom  an  i n n e r   edge  o f  

s a i d   a r c u a t e   end  s u r f a c e   by  a  d i s t a n c e   s u b s t a n t i a l l y   e q u a l   t o  

or  s m a l l e r   t h a n   o n e - t h i r d   of  the   w i d t h   of  s a i d   a r c u a t e   s u r f a c e .  



5.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  s a i d   s t u f f i n g   box  c o m -  

p r i s i n g   a  p a i r   of  s p a c e d   d o c t o r   b l a d e s   and  a  p a i r   of  s i d e  

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

s a i d   d o c t o r   b l a d e   h a v i n g   one  of  s a i d   a r c u a t e   end  s u r f a c e s ,  

each  s i de   p l a t e   h a v i n g   one  of  s a i d   i n n e r   s u r f a c e s ,   s a i d   c h a n n e l -  

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

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

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

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

on  each  s i d e   of  s a i d   n i p p i n g   c l e a r a n c e   and  each  s p a c e d   f rom  a  

r e s p e c t i v e   i n n e r   edge   of  e ach   s a i d   p e r i p h e r a l   p o r t i o n   by  a  
d i s t a n c e   s u b s t a n t i a l l y   e q u a l   to  or  s m a l l e r   t han   o n e - t h i r d   o f  

the  w i d t h   of  s a i d   p e r i p h e r a l   p o r t i o n .  

6.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  s a i d   s t u f f i n g   b o x  

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

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

s a i d   d o c t o r   b l a d e   h a v i n g   one  of  s a i d   a r c u a t e   end  s u r f a c e s ,   e a c h  s a i d  

s ide   p l a t e   i n c l u d i n g   a  b a s e   member,   and  a  j a c k e t   member  m o u n t e d  

on  s a i d   base   member  and  m o v a b l e   t o w a r d   and  away  from  c o r r e s p o n -  
d i n g   ones  of  s a i d   o p p o s i t e   end  s u r f a c e s   of  s a i d   r o l l s ,   s a i d  

j a c k e t   member  h a v i n g   one  of  s a i d   i n n e r   s u r f a c e s ,   s a i d   c h a n n e l -  

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

t h r o u g h   one  of  s a i d   j a c k e t   member  and  r e s p e c t i v e l y   o p e n i n g   a t  

one  end  to  s a i d   a r c u a t e   p e r i p h e r a l   p o r t i o n s   of  s a i d   one  i n n e r  

s u r f a c e   of  s a i d   s i d e   p l a t e ,   s a i d   h o l e s   b e i n g   d i s p o s e d   one  o n  
each  s i de   of  s a i d   n i p p i n g   c l e a r a n c e   and  each   s p a c e d   f rom  a  

r e s p e c t i v e   i n n e r   edge  of  each   s a i d   p e r i p h e r a l   p o r t i o n   by  a  
d i s t a n c e   s u b s t a n t i a l l y   e q u a l   to  or  s m a l l e r   t han   o n e - t h i r d   o f  
the  w i d t h   of  s a i d   p e r i p h e r a l   p o r t i o n .  

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

means  a c t i n g   b e t w e e n   s a i d   base   member  and  s a i d   j a c k e t   m e m b e r  



and  u r g i n g   s a i d   j a c k e t   member  a g a i n s t   the   end  s u r f a c e s   of  s a i d  

r o l l s .  

8.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   6,  i n c l u d i n g   means  f o r   a d -  

j u s t i n g   a  c l e a r a n c e   b e t w e e n   s a i d   i n n e r   s u r f a c e   of  s a i d   j a c k e t  

member  and  c o r r e s p o n d i n g   ones   of  s a i d   o p p o s i t e   end  s u r f a c e s   o f  

s a i d   r o l l s .  

9.  A n  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  one  of  s a i d   r o l l s   b e i n g  
f i x e d   in   p o s i t i o n   and  the   o t h e r   r o l l   b e i n g   m o v a b l e   t o w a r d   a n d  

away  f rom  s a i d   one  r o l l   w i t h   s a i d   n i p p i n g   c l e a r a n c e   t h e r e b e t w e e n ,  

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

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

c h a m b e r ,   one  of  s a i d   d o c t o r   b l a d e s   b e i n g   f i x e d   in   p o s i t i o n   a n d  

h a v i n g   one  of   s a i d   a r c u a t e   s u r f a c e s   f a c i n g   to  the   p e r i p h e r a l  
s u r f a c e   of   s a i d   one  r o l l ,   the   o t h e r   d o c t o r   b l a d e   b e i n g   m o v a b l e  

t o w a r d   and  away  f rom  b o t h   s a i d   one  d o c t o r   b l a d e   and  s a i d   o t h e r  

r o l l ,   e a c h   s a i d   s i d e   p l a t e   h a v i n g   one  of  s a i d   i n n e r   s u r f a c e s .  










