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A  number  of  heald  frames  are  circularly  arranged  in 
two  rows,  each  inside  row  heald  frame  is  interlocked  to  and 
forms  a  pair  with  an  outside  row  frame.  A  pair  of  the  heald 
frames  support  standard  healds  (37, 38)  for  a  leno  warp  (Y2). 
a  skeleton  heald  (39)  is  associated  with  the  pair  of  standard 
healds  (37,  38)  and  provided  with  an  eye  (41a)  for  guiding 
the  leno  warp  (Y2).  A  ground  warp  (Y,)  is  maintained 
substantially  in  a  still  state,  the  leno  warp  (Y2)  is  raised  and 
an  opening  is  made  at  one  side  of  the  ground  warp  (Y,), 
passed  under  the  ground  warp  (Y,)  at  the  next  opening, 
raised  and  opened,  and  a  leno  weave  cylindrical  fabric  is 
thus  woven. 



FIELD  OF  THE  INVENTION 

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  m e t h o d   f o r   m a n u -  

f a c t u r i n g   a  l e n o   weave  t u b u l a r   f a b r i c   in  a  c i r c u l a r  l o o m  

and  a  c i r c u l a r   loom  f o r   w e a v i n g   a  l e n o   weave   t u b u l a r   f a b r i c .  

DESCRIPTION  OF  THE  PRIOR  ART 

C i r c u l a r   looms   f o r   w e a v i n g   a  t u b u l a r   f a b r i c   have   b e e n  

known,   and  f o r   e x a m p l e ,   t h e   c i r c u l a r   l ooms   d e v e l o p e d   by  t h e  

p r e s e n t   i n v e n t o r   ( s e e   U .S .   P a t e n t s   No.  3 , 8 7 1 , 4 1 3   a n d  

No.  3 , 9 6 1 , 6 4 8 ) ,   and  t h e   c i r c u l a r   loom  m a n u f a c t u r e d   and  s o l d  

by  t h e   B r i t i s h   c o m p a n y ,   F a i r b a i r n - L a w s o n   M a c h i n e r y ,   L t d . ,  

a r e   t y p i c a l .  

As  i s   w e l l   known,   in   c i r c u l a r   l ooms   of  t h e   a b o v e -  

- m e n t i o n e d   t y p e s ,   an  even   number   of  s h u t t l e s   a r e   m o u n t e d   o n  

an  a n n u l a r   s h u t t l e   g u i d e   member   so  t h a t   s a i d   s h u t t l e s   c a n  

t r a v e l   a l o n g   t h i s   g u i d e   m e m b e r ,   and  an  e n g a g i n g   m e a n s ,   s u c h  

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

s h u t t l e s ,   r e s p e c t i v e l y ,   a r e   moved  a l o n g   t he   s h u t t l e   g u i d e  

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

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

m e m b e r .   W e f t s   t a k e n   o u t   f rom  t h e   r e s p e c t i v e   s h u t t l e s   a r e  

f a b r i c a t e d   w i t h   w a r p s   s e q u e n t i a l l y   o p e n e d   on  b o t h   t h e   u p p e r  
and  l o w e r   s i d e s   of  t h e   r e s p c t i v e   s h u t t l e s   by  h e a l d s ,   and  a  

t u b u l a r   f a b r i c   i s   t h u s   f o r m e d .   In  t h i s   c a s e ,   s e v e r a l  

h e a l d s   a r e  s u p p o r t e d   by  a  h e a l d   f r a m e ,   and  many  h e a l d  

f r a m e s   a r e   a r r a y e d   in  two  rows  in  a  c i r c u l a r   m a n n e r .   A  s e t  

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

in  t h e   c i r c u l a r   a r r a y   i s   moved  up  and  down  by  a  c y l i n d r i c a l  

cam  m e c h a n i s m   w h i c h   r o t a t e s   in  s y n c h r o n i s m   w i t h   t h e   a d v a n c e  

of  t h e   s h u t t l e ,   and  t h e   i n d i v i d u a l   s e t s   a r e   s u c c e s s i v e l y  

o p e n e d .   A  s e t   of  h e a l d   f r a m e s   f o r m i n g   a  s h e d   in  a  s h e d d i n g  

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

o u t e r   h e a l d   f r a m e .   T h e r e f o r e ,   w i t h   t h e   c o n v e n t i o n a l  



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

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

n o t   be  o b t a i n e d .  

T u b u l a r   f a b r i c s   woven  in  s u c h   a  c i r c u l a r   loom  u t i l i z i n g  

t a p e s   of  s y n t h e t i c   r e s i n s ,   s u c h   as  p o l y p r o p y l e n e   and  p o l y -  

e t h y l e n e   r e s i n s ,   or  s y n t h e t i c   r e s i n   s t r a n d s ,   s u c h   a s  

m u l t i f i l a m e n t   y a r n s   or  c o r d s   of  s y n t h e t i c   r e s i n s ,   as  w a r p s  

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

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

t h e s e   b a g s   a r e   s t r o n g   and  l i g h t   in  w e i g h t .  

H o w e v e r ,   t u b u l a r   f a b r i c s   woven  in  a  c o n v e n t i o n a l  

c i r c u l a r   loom  have   a  p l a i n   weave   and  a r e   woven  in  s u c h   a  

m a n n e r   t h a t  y a r n s   a r e   c l o s e d l y   l o c a t e d   to  e a c h   o t h e r ,   a n d  

a c c o r d i n g l y ,   t h e y   have   a  d i s a d v a n t a g e   in   t h a t   t h e   a i r  

p e r m e a b i l i t y   i s   i n f e r i o r .   As  a  r e s u l t ,   s u c h   a  b a g " i s   n o t  

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

p o t a t o s .   I f   t h e   weave   d e n s i t y   i s   r e d u c e d   by  d e c r e a s i n g   t h e  

n u m b e r   of  w a r p s   or  w e f t s   in  o r d e r   to   e n h a n c e   t h e   a i r   p e r m e -  

a b i l i t y ,   t he   y a r n s   may  e a s i l y   become   d i s p l a c e d ,   e s p e c i a l l y  

when  s y n t h e t i c   t a p e s   a r e   u s e d   as  w a r p s   and  w e f t s ,   and  t h e n ,  

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

b e i n g   f o r m e d   in  t h e   t u b u l a r   f a b r i c .  

Leno  weave   i s   known  as  a  weave   by  w h i c h   good  p e r m e -  

a b i l i t y   can   be  o b t a i n e d   and  by  w h i c h   t he   d i s p l a c e m e n t   o f  

y a r n s   can   be  p r e v e n t e d .   In  l e n o   w e a v e ,   c r o s s i n g   p a r t s   a r e  

f o r m e d   b e t w e e n   t h e   w e f t s ,   and  t h e r e f o r e ,   t h e   d i s t a n c e  

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

of  y a r n s   do  n o t   o c c u r .  

I n c i d e n t a l l y ,   in   an  o r d i n a r y   l o o m ,   f o u r   h e a l d s   a r e  

u s u a l l y   u t i l i z e d   in  o r d e r   to   weave   a  woven  f a b r i c   w i t h   l e n o  

w e a v e .   More  s p e c i f i c a l l y ,   t h e r e   a r e   two  h e a l d s   f o r   a  

s t a n d a r d   warp   and  a  l e n o   w a r p ,   and  two  doup  h e a l d s   c o n -  

s i s t i n g   of  a  s t a n d a r d   h e a l d   and  a  s k e l e t o n   h e a l d .  

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

c i r c u l a r   loom  moves   h e a l d   f r a m e s   up  and  down  by  means   of  a  

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

or  more  h e a l d   f r a m e s   to   c o n s t i t u t e   a  s e t   of  f r a m e s .   I f   i t  



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

of  m o v i n g   t h r e e   or  more  h e a l d   f r a m e s   up  and  down,   t h e  

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

c o m p l i c a t e d ,   and  t h e   w e a v i n g   s p e e d   w i l l   be  d e c r e a s e d ,   a n d  

a c c o r d i n g l y ,   s u c h   a  loom  w i l l   be  u n p r a c t i c a l .  

DISCLOSURE  OF  THE  INVENTION 

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   i s   to   p r o v i d e   a  

t u b u l a r   f a b r i c   w h i c h   has   good  a i r   p e r m e a b i l i t y   and  w h i c h   i s  

f r e e   f rom  s u b s t a n t i a l   d i s p l a c e m e n t   of  c o n s t i t u e n t   y a r n s .  
A n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e  

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

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

h e a l d   f r a m e s   t h a t   a r e   a r r a y e d   in  two  rows  in  a  c i r c u l a r  

m a n n e r ,   t he   same  as  in  a  c o n v e n t i o n a l   m a n n e r ,   and  of  a  

c i r c u l a r   cam  m e c h a n i s m   f o r   m o v i n g   t h e   h e a l d   f r a m e s   up  a n d  

down;  and  t he   p r e s e n t   i n v e n t i o n   f u r t h e r   r e l a t e s   to  a  

c i r c u l a r   loom  f o r   e f f e c t i n g   t he   m e t h o d .  

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

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

weave   t u b u l a r   f a b r i c   in  a  c i r c u l a r   loom  c h a r a c t e r i z e d   i n  

t h a t   a  s t a n d a r d   warp  i s   k e p t   in  a  s u b s t a n t i a l l y   s t a t i o n a r y  

c o n d i t i o n   w i t h o u t   b e i n g   s u b j e c t e d   to  a  p o s i t i v e   s h e d d i n g  

m o t i o n ,   a  l e n o   warp   i s   l i f t e d   on  one  s i d e   of  t he   s t a n d a r d  

warp   to  form  a  s h e d ,   and  a t   t h e   n e x t   s h e d d i n g ,   t h e   l e n o  

warp   i s   l i f t e d   on  t he   o p p o s i t e   s i d e   of  t h e   s t a n d a r d   warp  t o  

form  a  shed   a f t e r   t h e   l e n o   warp  p a s s e s   b e n e a t h   t h e   s t a n d a r d  

w a r p ,   and  t h e   s h e d d i n g   m o t i o n   of  t h e   l e n o   warp   i s   r e p e a t e d .  

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

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

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

f r a m e s   a r r a n g e d   in  two  rows  a l o n g   two  c o n c e n t r i c   c i r c l e s ,  

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

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

t h a t   when  one  of  t h e   h e a l d   f r a m e s   f o r m i n g   t he   p a i r   i s  

l i f t e d   or  l o w e r e d ,   t h e   o t h e r   h e a l d   f r a m e   i s   l o w e r e d   o r  

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

p a i r   s u p p o r t   s t a n d a r d   h e a l d s   f o r   a  l e n o   w a r p ,   and  a  s k e l e t o n  



h e a l d   i s   i n c o r p o r a t e d   w i t h   t he   p a i r   of  s t a n d a r d   h e a l d s ,   t h e  

s k e l e t o n   h e a l d   b e i n g   p r o v i d e d   w i t h   an  eye  f o r   g u i d i n g   t h e  

l e n o   w a r p ,   and  a  y a r n   p a s s a g e   in  t h e   w e a v i n g   zone   i s   r e -  

s t r i c t e d   by:   a  y a r n   g u i d e   a r r a n g e d   a l o n g   a  c i r c l e   o u t s i d e  

of  t he   h e a l d   f r a m e s ;   a  c l e a r a n c e   f o r m e d   b e t w e e n   v e r t i c a l  

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

and  an  i n n e r   g u i d e   g a u g e   r i n g   g u i d i n g   t he   woven  f a b r i c .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of  an  e m b o d i m e n t   of  a  

c i r c u l a r   loom  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 ;  

F i g .   2  i s   a  d e v e l o p e d   v i e w   s h o w i n g   t h e   r e l a t i o n s h i p  

b e t w e e n   a  p l u r a l i t y   of  s h u t t l e s ,   a  p l u r a l i t y   of  h e a l d  

f r a m e s   and  a  m e c h a n i s m   f o r   t he   s h e d d i n g   m o t i o n   of  t h e  

p r e s e n t   i n v e n t i o n ;  

F i g .   3  i s   a  d i a g r a m m a t i c a l   p e r s p e c t i v e   v i e w   i l l u s -  

t r a t i n g   a  doup  h e a l d ,   y a r n   g u i d e s   and  an  i n n e r   g u i d e   g a u g e  

r i n g   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   4  i s   a  p e r s p e c t i v e   v i e w   i l l u s t r a t i n g   a  d o u p  

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

the   p r e s e n t   i n v e n t i o n ,   w h e r e i n   t h e   doup  h e a l d   i s   r e m o v e d  

in  o r d e r   to  f a c i l i t a t e   e a s y   u n d e r s t a n d i n g   of  t h e  

m e c h a n i s m ;  

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

w h e r e i n   an  i n n e r   s t a n d a r d   h e a l d   of  t h e   doup  h e a l d   i s   l i f t e d  

and  an  o u t e r   s t a n d a r d   h e a l d   i s   l o w e r e d ;  

F i g .   6  i s   a  v i e w   i l l u s t r a t i n g   t he   r e l a t i o n s h i p   b e t w e e n  

a  s t a n d a r d   w a r p ,   l e n o   warp   and  w e f t   u n d e r   t he   c o n d i t i o n  

i l l u s t r a t e d   in  F i g .   5 ;  

F i g .   7  i s   a  s c h e m a t i c   v i e w   i l l u s t r a t i n g   a  c o n d i t i o n  

w h e r e i n   an  i n n e r   s t a n d a r d   h e a l d   i s   l o w e r e d   and  an  o u t e r  

s t a n d a r d   h e a l d   i s   l i f t e d ;  

F i g .   8  i s   a  v i e w   i l l u s t r a t i n g   t h e   r e l a t i o n s h i p   b e t w e e n  

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

i l l u s t r a t e d   in  F i g .   7;  a n d  

F i g .   9  i s   a  v i e w   i l l u s t r a t i n g   t he   weave   s t r u c t u r e   o f  

a  t u b u l a r   f a b r i c   m a n u f a c t u r e d   by  a  c i r c u l a r   loom  of  t h e  

p r e s e n t   i n v e n t i o n .  



BEST  MODE  FOR  CARRYING  OUT  THE  PRESENT  INVENTION 

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

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 .   In  t he   c i r c u l a r   loom  1 

i l l u s t r a t e d   in  F i g .   1,  a  w e a v i n g   zone   4,  i n c l u d i n g   a  s h e d  

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

f r a m e   9,  and  t h e   shed   f o r m i n g   means   and  t h e   f i l l i n g   m e a n s  

a r e   d r i v e n   by  an  e l e c t r i c   m o t o r   5,  d i s p o s e d   a t   t h e   l o w e r  

p o r t i o n   of  t h e   f r a m e   9,  t h r o u g h   a  f i r s t   p o w e r   t r a n s m i s s i o n  

m e c h a n i s m   ( n o t   s h o w n ) .   At  a  p o s i t i o n   a b o v e   t h e   w e a v i n g  

z o n e ,   a  m e a n s  8   f o r   t a k i n g   up  t h e   woven  t u b u l a r   f a b r i c   i s  

d i s p o s e d   and  i s   d r i v e n   t h r o u g h   a  s e c o n d   p o w e r   t r a n s m i s s i o n  

m e c h a n i s m   ( n o t   s h o w n ) .   The  s e c o n d   power   t r a n s m i s s i o n  

m e c h a n i s m   i s   d r i v e n   by  t h e   f i r s t   p o w e r  t r a n s m i s s i o n  

m e c h a n i s m   t h r o u g h   a  d r i v i n g   t r a n s m i s s i o n   l e v e r   11  so  t h a t  

t h e   t a k i n g   up  means   i s   d r i v e n   in  s y n c h r o n i s m   w i t h   t h e  

w e a v i n g   z o n e .   Warps   3,  in  a  number   n e c e s s a r y   f o r   w e a v i n g   a  

d e s i r a b l e   t u b u l a r   f a b r i c   2,  a r e   fed   to  a  p a i r   of  c r e e l s   6 

d i s p o s e d   on  b o t h   t he   s i d e s   of  t he   w e a v i n g   zone   4  s y m m e -  

t r i c a l l y   w i t h   e a c h   o t h e r   w i t h   r e s p e c t   to   t he   w e a v i n g   zone   4 

( o n l y   one  c r e e l ,   d i s p o s e d   on  t h e   r i g h t   s i d e ,   i s   i l l u s t r a t e d  

in  F i g .   1 ) ,   f rom  a  p l u r a l i t y   of  p a c k a g e s   6a  r o t a t a b l y  

m o u n t e d   f o r   f e e d i n g   w a r p s ,   and  t h e   w a r p s   3  a r e   fed  to   t h e  

w e a v i n g   zone  4  t h r o u g h   warp   f e e d - o u t   means   7.  The  t u b u l a r  

f a b r i c   2  f o r m e d   by  t h e   w e a v i n g   o p e r a t i o n   in  t h e   w e a v i n g  

zone   4  of   t h e   c i r c u l a r   loom  1  i s   u p w a r d l y   t a k e n   o u t   by  t h e  

woven  f a b r i c   t a k i n g   up  means   8  and  g u i d e d   to   a  w i n d i n g  

m e a n s   ( n o t   shown)   in   a  d i r e c t i o n   i n d i c a t e d   by  an  a r r o w .  

In  t h e   w e a v i n g   zone   4  of  t h e   c i r c u l a r   l oom,   a  p l u r a l i t y  

of  h e a l d   f r a m e s   a r e   a r r a y e d   in   two  rows  a l o n g   two  c o n c e n t r i c  

c i r c l e s ,   e a c h   i n n e r   h e a l d   f r a m e   25  ( F i g .   2)  of  w h i c h   i s  

p a i r e d   w i t h   a  c o r r e s p o n d i n g   o u t e r   h e a l d   f r a m e   26.  The  p a i r  

i s   c o n s t r u c t e d   in  s u c h   a  m a n n e r   t h a t   when  one  of  h e a l d  

f r a m e s   f o r m i n g   t he   p a i r   i s   l i f t e d   or  l o w e r e d ,   t h e   o t h e r  

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

in   F i g .   2,  in  t h i s   c i r c u l a r   l oom,   a  p l u r a l i t y   of  p a i r s   o f  

h e a l d   f r a m e s   p e r f o r m   a  w a v e - l i k e   s h e d d i n g   m o t i o n ,   and  a  

p l u r a l i t y   of  s h u t t l e s   13  p r o v i d e d   w i t h   warp  y a r n   g u i d e s   14 



p a s s   t h r o u g h   t h e   s h e d s .  

R e f e r r i n g   to   F i g s .   2  and  4,  a  s h e d d i n g   m o t i o n   m e c h a n i s m  

f o r   v e r t i c a l l y   m o v i n g   t h e   h e a l d   f r a m e s   w i l l   now  be  b r i e f l y  

e x p l a i n e d .   In  t h i s   c i r c u l a r   l oom,   a  p l u r a l i t y   of  g u i d e  

r o d s   18  a r e   d i s p o s e d   b e t w e e n   a  l o w e r   s h u t t l e   g u i d e   r a i l   16 

and  a  m a c h i n e   f r a m e   17,  and  e a c h   g u i d e   rod   18  has   a  s l i d i n g  

p i e c e   19  s l i d a b l y   m o u n t e d   t h e r e o n .   The  s l i d i n g   p i e c e   19 

has   two  r o l l e r s   21  and  22  w h i c h   e n g a g e   w i t h   a  c am 

p r o j e c t i o n   24  f o r m e d   on  t h e   s i d e   s u r f a c e   of  a  cam  d i s c   2 3 .  

The  cam  p r o j e c t i o n   24  i s   f o r m e d   in  a  wave  s h a p e   as  i l l u s -  

t r a t e d   a t   t h e   l o w e r   p o r t i o n   of  F i g .   2.  As  t h e   cam  d i s c   23 

r o t a t e s   w h i l e   t he   loom  i s   o p e r a t e d ,   t h e   s l i d i n g   p i e c e   19  i s  

v e r t i c a l l y   moved  a l o n g   t h e   g u i d e   rod   1 8 .  

The  i n n e r   h e a l d   f r a m e   25  and  t h e   o u t e r   h e a l d   f r a m e   26  

have   s u p p o r t i n g   s h e e t s   27  and  28  a t t a c h e d   to  t he   l o w e r   e n d  

t h e r e o f ,   r e s p e c t i v e l y ,   and  t h e   l o w e r   e n d s   of  t h e   s u p p o r t i n g  

s h e e t s   27  and  28  a r e   c o n n e c t e d   to   an  e n d l e s s   b e l t   29  b y  

means   of  an  a p p r o p r i a t e   s e c u r i n g   m e a n s .   The  e n d l e s s   b e l t   29 

i s   w r a p p e d   a r o u n d   two  g u i d e   p u l l e y s   31  and  32  r o t a t a b l y  

m o u n t e d   on  a  b r a c k e t   ( n o t   s h o w n ) ,   and  a c c o r d i n l g y ,   i t   i s  

m o v a b l e   in  b o t h   d i r e c t i o n s ,   i . e . ,   c l o c k w i s e   and  c o u n t e r  

c l o c k w i s e   d i r e c t i o n s .   The  s u p p o r t i n g   s h e e t   27  a t t a c h e d   t o  

t h e   i n n e r   h e a l d   f r a m e   25  i s   s e c u r e d   to  t h e   s l i d i n g   p i e c e   19 

by  means   of  a  p i n   33.  A c c o r d i n g l y ,   as  t h e   s l i d i n g   p i e c e   19 

i s   v e r t i c a l l y   moved  due  to  t h e   r o t a t i o n   of   t h e   cam  d i s c   2 3 ,  

t h e   i n n e r   h e a l d   f r a m e   25  and  t he   o u t e r   h e a l d   f r a m e   26  a r e  

a l s o   v e r t i c a l l y   m o v e d .   F i g .   2  i l l u s t r a t e s   t h e   l o c a t i o n a l  

r e l a t i o n s h i p   b e t w e e n   t he   s h u t t l e s   13,  t he   s l i d i n g   p i e c e s   1 9 ,  

and  i n n e r   and  o u t e r   h e a l d   f r a m e s   25  and  26.  In  t h e   u p p e r  

p o r t i o n   of  F i g .   2,  d o t s   ( . )   d e n o t e   s t a n d a r d   w a r p s   Y 1  ,   a n d  

d o t s   e n c i r c l e d   by  s m a l l   c i r c l e s   (Q)  d e n o t e   l e n o   w a r p s   Y 2 .  
The  s h e d d i n g   m o t i o n   m e c h a n i s m   of  t h e   p r e s e n t   i n v e n t i o n   i s  

s i m i l a r   to   t h a t   d i s c l o s e d   in  U.S .   P a t e n t   No.  3 , 9 6 1 , 6 4 8 ,   a n d  

t h e r e f o r e ,   f u r t h e r   e x p l a n a t i o n   t h e r e o f   i s   o m i t t e d   h e r e .  

As  i l l u s t r a t e d   in  F i g .   3,  t he   h e a l d   u t i l i z e d   in  t h e  

p r e s e n t   i n v e n t i o n   i s   n o t   an  o r d i n a r y   h e a l d ,   b u t   a  d o u p  

h e a l d .   The  i n n e r   and  o u t e r   h e a l d   f r a m e s   25  and  26  h a v e  



u p p e r   and  l o w e r   b a r s   35  f o r   s u p p o r t i n g   h e a l d s   m o u n t e d   a t  

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

s t a n d a r d   h e a l d s   37  and  38.  Each  s t a n d a r d   h e a l d   37  or  38  i s  

p r o v i d e d   w i t h   a t   l e a s t   one  eye   37a  or  38a ,   p r e f e r a b l y   t w o  

e y e s   37a  and  37b ,   or  38a  and  38b .   The  u p p e r   eye  37a  or  3 8 a  

of  e a c h   s t a n d a r d   h e a l d   37  or  38  i n c l u d e s   a  p o r t i o n   d o w n -  

w a r d l y   i n c l i n e d   t o w a r d   t h e   o p p o s i t e   s t a n d a r d   h e a l d   38  or  37  

as  i l l u s t r a t e d   in  F i g s .   3,  5  and  7.  The  i n n e r   and  o u t e r  

h e a l d   f r a m e s   25  and  26  a l s o   have   a  s k e l e t o n   h e a l d   ( i . e . ,   a  

h a l f   h e a l d )   39.  The  top   p o r t i o n   41  of  t he   s k e l e t o n   h e a l d   39 

has   an  eye  41a  f o r   g u i d i n g   t h e   l e n o   warp   f o r m e d   t h e r e i n ,  

and  two  l eg   p o r t i o n s   42  and  43  d o w n w a r d l y   e x t e n d i n g   f r o m  

t h e   top   p o r t i o n   p a s s   t h r o u g h   e y e s   37a  and  37b ,   and  3 8 a  

and  38b  of  t h e   i n n e r   and  o u t e r   s t a n d a r d   h e a l d s   37  and  3 8 ,  

r e s p e c t i v e l y .   The  l o w e r   e n d s   of  t h e   l eg   p o r t i o n s   42  and  4 3  

of  t h e   s k e l e t o n   h e a l d   39  a r e   c o n n e c t e d   to  one  end  of  a  

s p r i n g   44,   t h e   o t h e r   end  of  w h i c h   i s   s e c u r e d   to  t he   m a c h i n e  

f r a m e   17  ( s e e   F i g .   4 ) ,   and  a c c o r d i n g l y ,   t h e   s k e l e t o n  

h e a l d   39  i s   a l w a y s   u r g e d   d o w n w a r d l y   by  means   of  t h e  

s p r i n g   4 4 .  

In  t he   w e a v i n g   zone   of  t he   c i r c u l a r   l oom,   t h e   s t a n d a r d  

warp   Y1  p a s s e s   t h r o u g h   a  y a r n   g u i d e   45  w h i c h   i s   a r r a n g e d  

o u t s i d e   of  t h e   h e a l d   f r a m e s   25  and  26  a l o n g   a  c i r c l e ,   a n d  

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

h e a l d   39  and  t h e   i n n e r   or  o u t e r   s t a n d a r d   h e a l d   37  or  3 8 ,  

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

a d j a c e n t   v e r t i c a l   r o d s   47  w h i c h   a r e   d i s p o s e d   b e t w e e n   t h e  

u p p e r   and  l o w e r   s h u t t l e   g u i d e   r a i l s   15  and  16,  i t   e x t e n d s  

to  an  i n n e r   g u i d e   g a u g e   r i n g   46.   At  t h e   i n n e r   g u i d e   g a u g e  

r i n g   46,  t he   w a r p s   Y1  and  Y2  and  t he   w e f t   Y3  a r e   c r o s s e d   t o  

form  a  f a b r i c   F .  

C o n t r a r y   to   t h i s ,   t h e   l e n o   warp  Y2  p a s s e s   t h r o u g h   t h e  

y a r n   g u i d e   45,  and  t h e n ,   i t   p a s s e s   t h r o u g h   t he   eye   41a  o f  

t h e   s k e l e t o n   h e a l d   39,  and  t h e r e a f t e r ,   i t   p a s s e s   t h r o u g h  

t he   c l e a r a n c e   f o r m e d   b e t w e e n   t h e   v e r t i c a l   r o d s ,   w h i c h  

c l e a r a n c e   is   t he   same  as  t h e   c l e a r a n c e   w h e r e   t h e   s t a n d a r d  

warp   Y1  p a s s e s   t h r o u g h ,   and  f i n a l l y ,   i t   r e a c h e s   t h e   i n n e r  



g u i d e   g a u g e   r i n g   4 6 .  

The  i n n e r   and  o u t e r   h e a l d   f r a m e s   25  and  26  a r e   m o v e d  

u p w a r d l y   and  d o w n w a r d b y   as  t h e   s h u t t l e s   13  t r a v e l ,   a s  

shown  in  F i g .   2.  S i n c e   t he   l eg   p o r t i o n s   42  and  43  of  t h e  

s k e l e t o n   h e a l d   39  a r e   i n s e r t e d   i n t o   t h e   e y e s   37a  and  37b  o f  

t h e   i n n e r   s t a n d a r d   h e a l d   37  and  t h e   e y e s   38a  and  38b  of  t h e  

o u t e r   s t a n d a r d   h e a l d   38,  r e s p e c t i v e l y ,   t h e   s k e l e t o n   h e a l d  

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

t h e   s t a n d a r d   warp   Y1  as  t h e   s h u t t l e   13  t r a v e l s ,   and  w h e n  

t h e   s k e l e t o n   h e a l d   i s   moved  u p w a r d s ,   i t   f o r m s   an  open   s h e d  

and  a  c r o s s e d   s h e d .  

F i g .   5  i l l u s t r a t e s   a  c o n d i t i o n   w h e r e i n   an  i n n e r  

s t a n d a r d   h e a l d   37  i s   l i f t e d   and  t h e   o u t e r   s t a n d a r d   h e a l d   3 8  

i s   l o w e r e d .   In  t h i s   c a s e ,   t h e   eye  37a  of  t h e   i n n e r   s t a n d a r d  

h e a l d   37  e n g a g e s   w i t h   t h e   top   p o r t i o n   41  of  t h e   s k e l e t o n  

h e a l d   39,   and  a c c o r d i n g l y   t h e   s k e l e t o n   h e a l d   39  i s   l i f t e d  

by  means   of  t he   eye  37a  of  t h e   s t a n d a r d   h e a l d   37  a g a i n s t  

t h e   s p r i n g   44.   The  eye  37a  of  t h e   i n n e r   s t a n d a r d   h e a l d   3 7  

i s   moved  u p w a r d l y   b e y o n d   t h e   s h u t t l e   13,  and  t h e   l e n o  

warp   Y2  i s   l i f t e d   b e y o n d   t h e   s h u t t l e   13  by  means   of  t h e  

eye   41a  f o r m e d   in  t h e   top   p o r t i o n   of  t he   s k e l e t o n   h e a l d   3 9 .  

The  eye  38a  of  t he   o u t e r   s t a n d a r d   h e a l d   38  i s   l o w e r e d  

b e y o n d   t h e   s h u t t l e   13.  The  s t a n d a r d   warp   Y1  p a s s e s   t h r o u g h  

a  gap  b e t w e e n   t h e   l e g   p o r t i o n   43  of  t h e   s k e l e t o n   h e a l d   39  

and  t h e   s t a n d a r d   h e a l d   38  a t   a  p o s i t i o n   a b o v e   t h e   eye   3 8 a  

of   t h e   s t a n d a r d   h e a l d   38,   and  t h e   s t a n d a r d   warp   Yl  l i e s   o n  

a  l i n e   c o n n e c t i n g   t h e   y a r n   g u i d e   45  and  t h e   i n n e r   g u i d e  

g a u g e   r i n g   46.   When  t h e   s h u t t l e   13  t r a v e l s ,   t h e   l e n o  

warp   Y2  i s   i n t r o d u c e d   to   t h e   u p p e r   s i d e   of  t h e   s h u t t l e   13  

by  means   of  t h e   eye  41a  f o r m e d   in   t he   s k e l e t o n   h e a l d   3 9 ,  

and  t h e   s t a n d a r d   warp   Y1  i s   i n t r o d u c e d   to  t h e   l o w e r   s i d e   o f  

t h e   s h u t t l e   13  by  means   of  t he   warp   g u i d e   14.  In  t h i s  

c a s e ,   i f   t h e   p o s i t i o n   of  t h e   y a r n   g u i d e   45  i s   s e t   b e l o w   t h e  

i m a g i n a r y   h o r i z o n t a l   p l a n e   H  i n c l u d i n g   t h e   c e n t e r   of  t h e  

s h u t t l e   13  t h e r e i n   as  i l l u s t r a t e d   in  t h e   d r a w i n g s ,   t h e  

s t a n d a r d   warp   can  be  l o c a t e d   b e l o w   t he   c e n t e r   of  t h e  

s h u t t l e   13,  and  a c c o r d i n g l y ,   i t   i s   p r e f e r a b l e ,   f rom  a  



p r a c t i c a l   p o i n t   of  v i e w ,   b e c a u s e   s u c h   a  warp  can   s m o o t h l y  

be  i n t r o d u c e d   to  t h e   l o w e r   s i d e   of  t h e   s h u t t l e   13  by  m e a n s  

of  t h e   warp   g u i d e   14  m o u n t e d   on  t h e   s h u t t l e   1 3 .  

A f t e r   t h e   s h u t t l e   13  p a s s e s   t h r o u g h   a  gap  b e t w e e n   t h e  

l e n o   warp   Y2  and  t h e   s t a n d a r d   y a r p   Y 1  ,   t h e   s t a n d a r d  

h e a l d   38  i s   l i f t e d .   The  s p r i n g   44  s e r v e s   to  e n s u r e   t he   t o p  

p o r t i o n   41  of  t he   s k e l e t o n   h e a l d   39  to  e n g a g e   w i t h   t h e  

eye   37a  of  t he   s t a n d a r d   h e a l d   37,  and  t h e   s k e l e t o n   h e a l d   39 

i s   l o w e r e d   f o l l o w i n g   t h e   m o v e m e n t   of  t h e   eye  37a  f o r m e d   i n  

t h e   s t a n d a r d   h e a l d   37.  The  l e n o   warp   Y2  i s   l o w e r e d   b y  

m e a n s   of  t h e   eye  41a  of  t he   s k e l e t o n   h e a l d   39.  The  eye  3 8 a  

of  t he   s t a n d a r d   h e a l d   38  moves   u p w a r d l y   a l o n g   t h e   l e g  

p o r t i o n   43  of  t h e   s k e l e t o n   h e a l d   39  and  e n g a g e s   w i t h   t h e  

s t a n d a r d   warp   Y 1  f r o m   b e l o w .   The  s t a n d a r d   warp   Y   i s  

r a i s e d   a l o n g   t h e   l eg   p o r t i o n  4 3   of  t h e   s k e l e t o n   h e a l d   39  b y  

means   of  t he   i n c l i n e d   p o r t i o n   of   t h e   eye  38a  f o r m e d   in  t h e  

s t a n d a r d   h e a l d   3 8 .  

The  eye  38a  f o r m e d   in  t he   s t a n d a r d   h e a l d   38  e n g a g e s  
w i t h   t h e   t op   p o r t i o n   41  of  t h e   s k e l e t o n   h e a l d   39,  and  t h e  

s t a n d a r d   warp  Y 1  i s   r a i s e d   o n t o   t h e   t o p   p o r t i o n   41  of  t h e  

s k e l e t o n   h e a l d   39.  T h e r e a f t e r ,   t h e   s k e l e t o n   h e a l d   39  i s  

l i f t e d   by  means   of  t h e   eye  38a  f o r m e d   in  t h e   s t a n d a r d  

h e a l d   38,  and  c o n t r a r y   to  t h i s ,   t h e   eye   37a  f o r m e d   in  t h e  

s t a n d a r d   h e a l d   37  i s   l o w e r e d   a l o n g   t h e   l eg   p o r t i o n   4 2  o f  

t h e   s k e l e t o n   h e a l d   39.  At  t h i s   t i m e ,   t h e   s t a n d a r d   warp   Y  
i s   g u i d e d   by  t h e   eye  38a  f o r m e d   in  t h e   s t a n d a r d   h e a l d   38  s o  

as  to  p a s s   o v e r   t h e   t o p   p o r t i o n   41  of  t h e   s k e l e t o n   h e a l d   3 9 ,  

and  t he   s t a n d a r d   warp   Y1  i s   i n s e r t e d   i n t o   a  gap  b e t w e e n   t h e  

s k e l e t o n   h e a l d   37  and  t h e   l eg   p o r t i o n   42  of  t h e   s k e l e t o n  

h e a l d   39.  The  l e n o   warp   Y2  i s   g u i d e d   by  t h e   eye  41a  of  t h e  

s k e l e t o n   h e a l d   39  and  p a s s e s   b e n e a t h   t h e   s t a n d a r d   warp   Y 1 .  
As  a  r e s u l t ,   t he   p o s i t i o n s   of  t he   l e n o   warp   Y2  and  t h e  

s t a n d a r d   warp   Y   a r e   e x c h a n g e d   w i t h   e a c h   o t h e r ,   and  a  

c r o s s i n g   p a r t   i s   f o r m e d .   The  l e n o   warp  Y2  i s   r a i s e d   u p -  

w a r d l y   by  means   of  t h e   eye  41a  f o r m e d   in  t he   s k e l e t o n  

h e a l d   39,   and  c o n t r a r y   to   t h i s ,   t h e   s t a n d a r d   warp   Y1  f o l l o w s  

t h e   m o v e m e n t   of  t h e   eye  37a  of  t he   s t a n d a r d   h e a l d   37  a n d  



l o w e r s   a l o n g   t h e   leg   42  of  t he   s k e l e t o n   h e a l d   3 9 .  

As  i l l u s t r a t e d   in  F i g .   7,  t h e   eye   38a  of  t h e   s t a n d a r d  

h e a l d   38  i s   l i f t e d   a b o v e   t h e   s h u t t l e   13,  and  t h e   l e n o  

warp   Y2  i s   r a i s e d   u p w a r d l y   b e y o n d   t h e   s h u t t l e   13  by  m e a n s  

of  t h e   eye  41a  f o r m e d   in  t h e   s k e l e t o n   h e a l d   39.   The  e y e  
37a  of  t h e   s t a n d a r d   h e a l d   37  i s   l o w e r e d   b e y o n d   t h e  

s h u t t l e   13,  and  t h e   s t a n d a r d   warp   Y1  l i e s   on  a  l i n e   c o n -  

n e c t i n g   t h e   y a r n   g u i d e   45  and  t h e   i n n e r   g u i d e   g a u g e   r i n g   4 6 .  

T h e r e a f t e r ,   when  t h e   n e x t   s h u t t l e   13  t r a v e l s ,   t h e   l e n o  

warp   Y2  i s   i n t r o d u c e d   to  t h e   u p p e r   s i d e   of  t he   s h u t t l e   1 3 ,  

and  c o n t r a r y   to   t h i s ,   t he   s t a n d a r d   warp  Y1  is   i n t r o d u c e d   t o  

t h e   l o w e r   s i d e   of  t h e   s h u t t l e   13.  A f t e r   t h e   s h u t t l e   13 

p a s s e s   t h r o u g h ,   t h e   s t a n d a r d   h e a l d   38  l o w e r s ,   and  t h e  

s t a n d a r d   h e a l d   37  l i f t s .   A c c o r d i n g l y ,   t he   p o s i t i o n s   of  t h e  

l e n o   warp   Y2  and  t h e   s t a n d a r d   warp   Y1  a r e   e x c h a n g e d   w i t h  

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

in   F i g .   5 .  

F i g .   6  i l l u s t r a t e s   a  r e l a t i o n s h i p   b e t w e e n   t h e   l e n o  

warp   Y2  ,   s t a n d a r d   warp   Y   and  t h e   w e f t   Y3  w i t h d r a w n   f r o m  

t h e   s h u t t l e   13  w h i c h   a r e   i l l u s t r a t e d   in  F i g .   5.  S i n c e   t h e  

s t a n d a r d   warp   Y1  i s   i n s e r t e d   i n t o   a  gap  b e t w e e n   t h e   l e g  

p o r t i o n   43  of  t he   s k e l e t o n   h e a l d   39  and  t h e   s t a n d a r d  

h e a l d   38,  t h e   l e n o   warp   Y2  f o r m i n g   a  s h e d   i s   l o c a t e d   a b o v e  

t h e   s t a n d a r d   warp   Y1  in  F i g .   6  when  i t   i s   s e e n   in  a  d i -  

r e c t i o n   p e r p e n d i c u l a r   to   t h e   s h e e t   on  w h i c h   F i g .   6  i s  

i l l u s t r a t e d .   F i g .   8  i l l u s t r a t e s   t h e   r e l a t i o n s h i p   b e t w e e n  

t h e   l e n o   warp   Y 2  ,   t h e   s t a n d a r d   warp   Y 1  '   and  t he   w e f t   Y3 
w i t h d r a w n   f rom  t h e   s h u t t l e   13  w h i c h   a r e   i l l u s t r a t e d   i n  

F i g .   7.  S i n c e   t he   s t a n d a r d   warp   Y1  i s   i n s e r t e d   i n t o   a  g a p  
b e t w e e n   t h e   l eg   p o r t i o n   42  of  t h e   s k e l e t o n   h e a l d   39  and  t h e  

s t a n d a r d   h e a l d   37,  t h e   l e n o   warp   Y 2  f o r m i n g   a  s h e d   i n  

F i g .   8  i s   l o c a t e d   b e l o w   t h e   s t a n d a r d   warp   Y1  when  i t   i s  

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

F i g .   8  i s   i l l u s t r a t e d ,   and  t h e   p o s i t i o n s   of  t h e   l e n o   w a r p  
and  s t a n d a r d   warp   Y1  t o g e t h e r   f o r m i n g   a  shed   in  F i g .   8  i s  

r e v e r s e   to  t h o s e   in  F i g .   6 .  

The  o p e r a t i o n s   e x p l a i n e d   in  c o n j u n c t i o n   w i t h   F i g s .   5 



and  7  a r e   s u c c e s s i v e l y   and  a l t e r n a t e l y   r e p e a t e d   by  means   o f  

a  p l u r a l i t y   of  t h e   doup  h e a l d s   a r r a n g e d   on  t he   s h u t t l e  

g u i d e s   15  and  16.  A c c o r d i n g l y ,   c r o s s i n g   p a r t s   of  t h e   l e n o  

w a r p s   Y2  e n g a g i n g   w i t h   t he   doup  h e a l d s   w i t h   t he   s t a n d a r d  

w a r p s   Y1  a r e   f o r m e d   b e t w e e n   t h e   a d j a c e n t   w e f t   y a r n s   Y3 
w i t h d r a w n   from  t he   s h u t t l e s   13.  As  a  r e s u l t ,   a  l e n o   w e a v e  

t u b u l a r   f a b r i c   2,  w h i c h   has   a  weave   s t r u c t u r e   as  i l l u s t r a t e d  

in  F i g .   9,  i s   w o v e n .   The  t h u s   p r o d u c e d   l e n o   weave  t u b u l a r  

f a b r i c   2  i s   g u i d e d   to  t h e   i n n e r   g u i d e   g a u g e   r i n g   46,  f r o m  

w h i c h   t h e   f a b r i c   2  i s   t a k e n   up  u p w a r d l y .  

As  i s   a p p a r e n t   f rom  t he   a b o v e - e x p l a i n e d   e m b o d i m e n t ,   i n  

t he   p r e s e n t   i n v e n t i o n ,   a  p l u r a l i t y   of  doup  h e a l d s   a r r a n g e d  

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

s u c c e s s i v e l y   and  a l t e r n a t e l y   moved  u p w a r d l y   and  d o w n w a r d l y .  

A c c o r d i n g   to  t h i s   c o n s t r u c t i o n ,   c r o s s i n g   p a r t s   of  l e n o  

w a r p s   Y2  w i t h   s t a n d a r d   w a r p s   Y1  can  be  f o r m e d   b e t w e e n  

a d j a c e n t   w e f t   y a r n s .   C o n s e q u e n t l y ,   a  t u b u l a r   f a b r i c   w h e r e i n  

t h e   d i s t a n c e   b e t w e e n   t h e   a d j a c e n t   y a r n s   i s   l a r g e   can  b e  

p r o d u c e d ,   and  t h e   t u b u l a r   f a b r i c   can  be  u s e d   to   m a n u f a c t u r e  

a  bag  w h i c h   i s   s u i t a b l e   f o r   t h e   s t o r a g e   of  o n i o n s ,   p o t a t o s  
and  so  o n .  



1.  A  m e t h o d   f o r   m a n u f a c t u r i n g   a  l e n o   weave   t u b u l a r  

f a b r i c   in  a  c i r c u l a r   loom  c h a r a c t e r i z e d   in  t h a t   a  s t a n d a r d  

warp   i s   k e p t   in  a  s u b s t a n t i a l l y   s t a t i o n a r y   c o n d i t i o n   w i t h o u t  

b e i n g   s u b j e c t e d   to  a  p o s i t i v e   s h e d d i n g   m o t i o n ,   a  l e n o   w a r p  
i s   c a u s e d   to  be  l i f t e d   on  one  s i d e   of  s a i d   s t a n d a r d   warp   t o  

form  a  s h e d ,   and  a t   a  n e x t   s h e d d i n g ,   s a i d   l e n o   warp  i s  

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

warp   to  form  a  shed   a f t e r   s a i d   l e n o   warp   p a s s e s   b e n e a t h  

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

warp   i s   r e p e a t e d .  

2.  A  c i r c u l a r   loom  f o r   w e a v i n g   a  l e n o   weave   t u b u l a r  

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

two  rows  a l o n g   two  c o n c e n t r i c   c i r c l e s ,   e a c h   i n n e r   h e a l d  

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

s a i d   p a i r   b e i n g   c o n s t r u c t e d   in  s u c h   a  m a n n e r   t h a t   when  o n e  

of  s a i d   h e a l d   f r a m e s   f o r m i n g   s a i d   p a i r   i s   l i f t e d   or  l o w e r e d ,  

t h e   o t h e r   h e a l d   f r a m e   i s   l o w e r e d   or  l i f t e d ,   c h a r a c t e r i z e d  

in  t h a t :   s a i d   h e a l d   f r a m e s   f o r m i n g   s a i d   p a i r   s u p p o r t  

s t a n d a r d   h e a l d s   f o r   a  l e n o   w a r p ;   a  s k e l e t o n   h e a l d   i s   i n -  

c o r p o r a t e d   w i t h   s a i d   p a i r   of  s t a n d a r d   h e a l d s ,   s a i d   s k e l e t o n  

h e a l d   b e i n g   p r o v i d e d   w i t h   an  eye  f o r   g u i d i n g   s a i d   l e n o  

warp ;   and  a  y a r n   p a s s a g e   in  a  w e a v i n g   zone   i s   r e s t r i c t e d   b y  

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

f r a m e s ,   a  c l e a r a n c e  f o r m e d   b e t w e e n   a d j a c e n t   v e r t i c a l   r o d s  

a r r a n g e d   a l o n g   a  c i r c l e   i n s i d e   of  s a i d   h e a l d   f r a m e s ,   and  a n  

i n n e r   g u i d e   g a u g e   r i n g   f o r   g u i d i n g   a  woven  f a b r i c .  

3.  A  c i r c u l a r   loom  a c c o r d i n g   to  c l a i m   2,  w h e r e i n  

s a i d   y a r n   g u i d e   f o r   g u i d i n g   s a i d   s t a n d a r d   warp   i s   l o c a t e d  

b e l o w   an  i m a g i n a r y   h o r i z o n t a l   p l a n e   p a s s i n g   t h r o u g h   t h e  

c e n t e r s   of  s h u t t l e s .  

4.  A  c i r c u l a r   loom  a c c o r d i n g   to  c l a i m   2  or   3,  w h e r e i n  

s a i d   s k e l e t o n   h e a l d   has   a  t o p   p o r t i o n ,   p r o v i d e d   w i t h   s a i d  

eye  f o r   g u i d i n g   s a i d   l e n o   w a r p ,   and  two  l eg   p o r t i o n s   e x -  

t e n d i n g   d o w n w a r d l y   f rom  s a i d   t op   p o r t i o n ,   one  of  s a i d   t w o  

l e g   p o r t i o n s   p a s s i n g   t h r o u g h   an  eye  f o r m e d   in  s a i d   i n n e r  

s t a n d a r d   h e a l d   and  t h e   o t h e r   of  s a i d   two  l eg   p o r t i o n s  



p a s s i n g   t h r o u g h   an  eye  f o r m e d   in  s a i d   o u t e r   s t a n d a r d   h e a l d ,  

s a i d   s k e l e t o n   h e a l d   b e i n g   u r g e d   d o w n w a r d l y   by  means   of  a  

s p r i n g .  

5.  A  c i r c u l a r   loom  a c c o r d i n g   to  c l a i m   4,  w h e r e i n  

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

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

h e a l d s ,   r e s p e c t i v e l y .  
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