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©  LOOM  FOR  GAUZE  WEAVING  OR  THE  LIKE. 
©  Loom  for  gauze  weaving  or  the  like  which  can  arrange  at  [  tion  in  such  a  manner  that  each  blade  (52)  can  enter  the  gap 
least  one  group  of  warps  that  move  in  a  transverse  direction  '  defined  by  adjacent  two  yarn  guide  plates  (20,34)  fitted  to  the 
of  weaving.  Particularly  when  at  least  three  groups  of  warps  guide  members  (12,  14,  16,  30)  and,  after  each  blade  enters 
exist,  there  is  a  possibility  that  two  adjacent  warps  get  en-  the  gap,  it  moves  along  the  warps  (a,  b,  c,  d)  so  as  to  pick  the 
tangled  with  each  other  because  the  warps  are  arranged  in  a  weft  (f)  into  the  weaving  end  portion, 
high  density.  In  such  a  case,  the  loom  of  the  present  invention 
can  reliably  separate  the  entangled  warps  by  a  reed.  A  plura- 
lity  of  guide  members  (12,  14,  16,  30)  for  guiding  the  warps, 
that  extend  in  the  transverse  direction  of  weaving,  are  juxta- 
posed  with  one  another  and  a  large  number  of  yarn  guide 
plates  (20,  34)  are  implanted  to  each  of  these  guide  members 
(12,  14,  16,  30)  in  its  longitudinal  direction.  The  loom  is 
equipped  with  a  weft  insertion  means  for  inserting  a  weft  (f) 
between  the  warps  (y)  that  are  formed  in  an  opened  state  by 
relative,  opposite  movement  of  at  least  one  (30)  of  these 
guide  members  (12,  14,  16,  30)  with  respect  to  the  other  (12, 
14,  16)  and  reed  (48)  for  picking  the  weft  (f)  inserted  by  this 
weft  insertion  means  into  the  weaving  portion  is  disposed  in 
the  transverse  direction  of  weaving.  A  large  number  of  blades 
(52)  are  implanted  to  the  reed  (48)  in  the  longitudinal  direc- 
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@  V   S p e c i f i c a t i o n  

W e a v i n g   M a c h i n e  

[ F i e l d   of   t h e   A r t ]  

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  w e a v i n g   m a c h i n e  

5  or  a  loom  c a p a b l e   of   l a y i n g   a t   l e a s t   one  g r o u p   of  w a r p  

y a r n s   t r a v e l l i n g   in   t h e   w i d t h w i s e   d i r e c t i o n   of  a  f a b r i c ,  

and   more  p a r t i c u l a r l y   to   a  w e a v i n g   m a c h i n e   of  t h e   t y p e  

a b o v e - m e n t i o n e d   i n c l u d i n g :   a  p l u r a l i t y   of  g u i d e   m e m b e r s  

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

10  g u i d i n g   warp  y a r n s ,   e a c h   of  t h e   g u i d e   m e m b e r s   h a v i n g   a  

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

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

d i s p l a c e a b l e   in  t h e   w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c ;  

w e f t   y a r n   i n s e r t i n g   means   f o r   i n s e r t i n g   w e f t   y a r n s   i n t p  

15  a  warp   s h e d d i n g   f o r m e d   by  t h e   r e l a t i v e   m o v e m e n t s   in   o p -  

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

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

w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c   f o r   b e a t i n g   t h e   w e f t  

y a r n s   i n s e r t e d   by  t h e   w e f t   y a r n   i n s e r t i n g   m e a n s ,   t h e  

2  0  r e e d   h a v i n g   a  number   of  b l a d e s   in   t h e   l o n g i t u d i n a l   d i -  

r e c t i o n   t h e r e o f   . 

[ B a c k g r o u n d   of   t h e   I n v e n t i o n ]  

The  w e a v i n g   m a c h i n e   h a v i n g   t h e   a r r a n g e m e n t   a b o v e -  
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m e n t i o n e d   i s   u s e d   f o r   w e a v i n g   a  g a u z e   f a b r i c   s u c h   a s  

p l a i n   g a u z e ,   s i l k   g a u z e ,   t h i n   s i l k   g a u z e ,   e t c ,   and   i s  

known  as  d i s c l o s e d   by ,   f o r   e x a m p l e ,   J a p a n e s e   U t i l i t y  

Mode l   L a i d - O p e n   P u b l i c a t i o n   No.  5 4 - 1 5 8 0 7 0 .   A c c o r d i n g   t o  

5  t h i s   known  w e a v i n g   m a c h i n e ,   b e s i d e s   t h e   g r o u n d   w a r p  

y a r n s   a n o t h e r   wa rp   y a r n s   may  be  i n s e r t e d   in   a  z i g z a g  

m a n n e r .   T h i s   e n a b l e s   to   w e a v e   a  f a b r i c   h a v i n g   v a r i e d  

p a t t e r n s   s u c h   as  a  t a p e s t r y   f a b r i c   or  a  g a u z e   f a b r i c .   I n  

t h i s   c o n n e c t i o n ,   t h e   w e a v i n g   m a c h i n e   of  t h i s   t y p e   d o e s  

10  n o t   u s e   n o r m a l   h e a l d s   as  m e a n s   f o r   f o r m i n g   a  s h e d d i n g   o f  

warp   y a r n s ,   b u t   u s e   n e e d l e s   or   y a r n   g u i d e   p i e c e s   p r o v i d -  

ed  in  t h e   t i p s   t h e r e o f   w i t h   b o r e s   f o r   g u i d i n g   t a p e s t r y  

warp   y a r n s   or  g a u z e   warp   y a r n s   .  A  number   of  s u c h   y a r n  

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

15  y a r n   g u i d e   m e m b e r s   e x t e n d i n g   in   t h e   w i d t h w i s e   d i r e c t i o n  

of   a  f a b r i c .   The  warp   y a r n   g u i d e   member s   a r e   r e c i p r o c a t d  

a b o v e   t h e   g r o u n d   w a r p   y a r n s   in   t h e   w i d t h w i s e   d i r e c t i o n  

of  t h e   f a b r i c .   E a c h   of  t h e   y a r n   g u i d e   p i e c e s   i s   e n t e r e d  

i n t o   e a c h   gap  b e t w e e n   a d j a c e n t   two  g r o u n d   warp   y a r n s   a n d  

20  t h e n   l o w e r e d   to   f o r m   a  s h e d d i n g   of  t h e   g r o u n d   warp   y a r n s  

and   t a p e s t r y   warp   y a r n s   or  g a u z e   warp   y a r n s   . 

In  t h e   w e a v i n g   m a c h i n e   a b o v e - m e n t i o n e d ,   a t   l e a s t  

one  warp   y a r n   g u i d e   member   n e e d s   to   be  moved   in   t h e  

w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c .   When  t h i s   wa rp   y a r n  

25  g u i d e   member   i s   moved   in  t h e   w i d t h w i s e   d i r e c t i o n   of   t h e  
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f a b r i c ,   t h e   b l a d e s   of  a  r e e d   f o r   b e a t i n g   w e f t   y a r n s   t o  

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

g r o u p   of  t h e   warp   y a r n   rows   g u i d e d   by  t h i s   warp   y a r n  

g u i d e   m e m b e r .   A f t e r   t h e   m o v e m e n t   of  t h i s   warp   y a r n   g u i d e  

5  member   in   t h e   w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c   has   b e e n  

f i n i s h e d ,   t h e   r e e d   b l a d e s   n e e d   to   e n t e r   a g a i n   in   t h e  

w a r p   y a r n   rows   . 

I f   t h e   warp   y a r n s   a r e   a r r a n g e d   in   h i g h   d e n s i t y ,  

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

10  w a r p   y a r n s   i s   n a r r o w e d   as  c o m p a r e d   w i t h   a  p r e d e t e r m i n e d  

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

w o r s t   c a s e ,   b e c a u s e   (1)  t h e   y a r n   t e n s i o n   i s   g e n e r a l l y  

l o w ,   (2)  t h e   wa rp   y a r n s   a r e   v i b r a t e d   w i t h   t h e   v i b r a t i o n  

of  t h e   m a c h i n e   and   (3)  warp   y a r n   n a p p s   a r e   t a n g l e d .   I t  

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

r e e d   b l a d e s   a c c u r a t e l y   b e t w e e n   a d j a c e n t   wa rp   y a r n s .   T h a t  

i s ,   e a c h   of  t h e   r e e d   b l a d e s   i s   n o t   e n t e r e d   i n t o   e a c h  

p r o p e r   gap  b e t w e e n   a d j a c e n t   two  warp   y a r n s ,   b u t   i s   e r -  

r o n e o u s l y   e n t e r e d   i n t o   t h e   n e x t   gap  to   s u c h   p r o p e r   gap  . 

20  Such   e r r o n e o u s   e n t r y   of  t h e   r e e d   b l a d e s   d u r i n g   a  w e a v i n g  

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

ly   a c c o r d i n g   to   t h e   d e s i r e d   s t r u c t u r e .  

More  s p e c i f i c a l l y ,   a d j a c e n t   two  warp   y a r n s   w h i c h  

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

25  t h e   b l a d e s ,   a r e   a c t u a l l y   woven  as  c l o s e l y   c o n t a c t e d   w i t h  
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e a c h   o t h e r .   T h i s   c a u s e s   t h e   w a r p   y a r n s   t o   be  woven   u n -  

e v e n l y ,   i . e . ,   c o a r s e l y   a n d   d e n s e l y ,   i n   t h e   w i d t h w i s e  

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

s t r i p e s   on  t h e   f a b r i c   in   t h e   w a r p   d i r e c t i o n   t h e r e o f .   T o  

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

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

woven   f a b r i c   f o r   c l o t h i n g .  

Such   d e f e c t   w i l l   be  r e m a r k a b l e ,   p a r t i c u l a r l y   i f   a  

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

10  g r o u p   o u t   of  two  g r o u p s   of   g u i d e   m e m b e r s   f o r   f o r m i n g   a  

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

o p p o s i t e   d i r e c t i o n s .   In  t h i s   c a s e ,   t h e r e .   a r e   a t   l e a s t  

t h r e e   g r o u p s   of  warp   y a r n   g u i d e   m e m b e r s   .  When  a l l   t h e  

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

15  f a b r i c   may  be  o b t a i n e d .   When  a t   l e a s t   one   g r o u p   g u i d e s  

p a t t e r n   warp   y a r n s ,   t h e r e   may  be  o b t a i n e d   a  f a b r i c   w h i c h  

is   h i g h l y   d e n s e   a n d / o r   h a s   v a r i e d   p a t t e r n s .   H o w e v e r ,  

t h e r e   a r e   i n s t a n c e s   w h e r e ,   when  e a c h   of  t h e   r e e d   b l a d e s  

i s   e n t e r e d   i n t o   e a c h   gap  b e t w e e n   a d j a c e n t   two  warp   y a r n s  

20  g u i d e d   by  one  of  t h e   wa rp   y a r n   g u i d e   m e m b e r s ,   s u c h   w a r p  

y a r n s   come  in   c l o s e   c o n t a c t   w i t h   or  g e t   c a u g h t   in   o n e  

a n o t h e r .   I f   t h i s   o c c u r s ,   t h e   w a r p   y a r n s   c a n n o t   be  s e p a -  

r a t e d   f rom  one  a n o t h e r .   F u r t h e r ,   t h e r e   i s   t h e   l i k l i h o o d  

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

25  of  t h e   f a b r i c .   Each  of  t h e   .  b l a d e s   t h u s   b e n t   i s   n o t  
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p r o p e r l y   e n t e r e d   i n t o   e a c h   gap  b e t w e e n   a d j a c e n t   two  w a r p  

y a r n s   g u i d e d   by  t h e   n e x t   warp   y a r n   g u i d e   member   w h i c h   i s  

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

g u i d e   m e m b e r .   A c t u a l l y ,   e a c h   of  t h e   b l a d e s   t h u s   b e n t  

5  p a s s e s   o u t s i d e   of  b o t h   warp   y a r n s ,   f a i l i n g   to   s e p a r a t e  

t h e   same  f rom  e a c h   o t h e r .   T h i s   i n c r e a s e s   t h e   e r r o r   i n  

y a r n   s e p a r a t i o n   by  t h e   r e e d   b l a d e s .  

T h e r e   i s   known  a  w e a v i n g   m a c h i n e   d i s c l o s e d   by  t h e  

b o o k   " R a r i k i s h o k i "   w r i t t e n   by  H a r u i c h i   NAKAMURA  ( p u b -  

10  l i s h e d   by  Y o n e z a w a   S h i n b u n s h a ,   F e b r u a r y   10,   1 9 7 4 ) .   and  b y  

t h e   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   No.  5 3 - 1 5 4 2 6 8  

of  w h i c h   i n v e n t o r   i s   t h e   a u t h o r   of  t h e   b o o k   a b o v e - m e n -  

t i o n e d .   T h i s   w e a v i n g   m a c h i n e   u s e s   he  a i d s   or   , y a r n   g u i d e  

p i e c e s   e a c h   p r o v i d e d   in   t h e   t i p s   t h e r e o f   w i t h   b o r e s   f o r  

15  g u i d i n g   warp   y a r n s .   Such  h e a l d s   or  y a r n   g u i d e   p i e c e s   a r e  

a r r a n g e d   in  two  rows   e a c h   in  t h e   f o r m   of  a  comb  w h i c h  

a r e   v e r t i c a l l y   o p p o s i t e   to   e a c h   o t h e r .   T h e s e   t w o - r o w  

y a r n   g u i d e   p i e c e s   a r e   so  a r r a n g e d   as  to   f o r m   a  s h e d d i n g  

of  warp   y a r n s   when  t h e   y a r n   g u i d e   p i e c e s   a r e   r e l a t i v e l y  

20  r o t a t e d   a r o u n d   t h e   b a s e   s i d e s   t h e r e o f .   T h e s e   y a r n   g u i d e  

p i e c e s   a r e   m o v a b l e   in   t h e   w i d t h w i s e   d i r e c t i o n   of  a  f a b -  

r i c .   S i n c e   t h i s   w e a v i n g   m a c h i n e   has   o n l y   two  warp   y a r n  

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

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

25  p r o v i d e d   w i t h   means   f o r   s e c u r e l y   s e p a r a t i n g   a d j a c e n t   t w o  
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w a r p   y a r n s   f r o m   e a c h   o t h e r .  

The  J a p a n e s e   P a t e n t   P u b l i c a t i o n   No-  5 0 - 7 1 7 7   d i s -  

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

n o r m a l   h e a l d s ,   g u i d e s   e n a b l i i n g   a  p o r t i o n   of   wa rp   y a r n s  

5  t o   be  m o v a b l e   in   t h e   w e f t   d i r e c t i o n ,   and   J a c q u a r d   m e a n s  

f o r   s e l e c t i n g   t h e   u p / d o w n   m o v e m e n t s   of  wa rp   y a r n s .   T h i s  

w e a v i n g   m a c h i n e   i s   d e s i g n e d   t o   w e a v e   a  s o - c a l l e d   g a u z e  

J a c q u a r d   f a b r i c .   A l s o ,   t h i s   w e a v i n g   m a c h i n e   i s   m e r e l y  

a b l e   to   l a y   o n l y   two  g r o u p s   of  wa rp   y a r n s   and   '  d o e s   n o t  

10  h a v e   means   f o r   s e c u r e l y   s e p a r a t i n g   a d j a c e n t   two  w a r p  

y a r n s   f rom  e a c h   o t h e r .  

I t   i s   an  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   to   p r o v i d e  

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

A r t ] ,   w h i c h   i s   a b l e   to   weave   a t   l e a s t   t h r e e   g r o u p s   o f  

15  w a r p   y a r n s   and   w h i c h   a s s u r e s   y a r n   s e p a r a t i o n   by  t h e   r e e d  

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

h i g h l y   d e n s e   a n d /   or  has   v a r i e d   p a t t e r n s .  

[ D i s c l o s u r e   of   t h e   I n v e n t i o n ]  

The  o b j e c t   a b o v e - m e n t i o n e d   of  t h e   p r e s e n t   i n v e n t i o n  

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

d e s c r i b e d   in   [ F i e l d   of  t h e   A r t ]   and   h a v i n g   t h e   f o l l o w i n g  

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

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

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

25  d i s p l a c e a b l e   in   t h e   w i d t h w i s e   d i r e c t i o n   of  a  f a b r i c .   T h e  
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b l a d e s   of  t h e   r e e d   a r e   a r r a n g e d   s u c h   t h a t   e a c h   b l a d e   i s  

e n t e r e d   i n t o   e a c h   gap  f o r m e d   by  a d j a c e n t   two  y a r n   g u i d e  

p i e c e s   a t t a c h e d   to   t h e   g u i d e   m e m b e r s ,   and  a f t e r   s u c h  

e n t r y   of  t h e   b l a d e s ,   t h e   b l a d e s   b e a t   w e f t   y a r n s   to   t h e  

5  w e a v i n g   end  of  a  f a b r i c   w h i l e   b e i n g   moved   a l o n g   t he   w a r p  

y a r n s .  

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   a t   l e a s t  

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

i n g   to  weave   a  f a b r i c   w h i c h   i s   h i g h l y   d e n s e   a n d / o r   h a s  

10  v a r i e d   p a t t e r n s .   F u r t h e r ,   e a c h   of  t h e   r e e d   b l a d e s   p a s s e s  

t h r o u g h   e a c h   gap  b e t w e e n   a d j a c e n t   two  y a r n   g u i d e   p i e c e s  

of  t he   warp  y a r n   g u i d e   m e m b e r s   .  Even   t h o u g h   warp  y a r n s  

a r e   g u i d e d   h i g h l y   d e n s e l y ,   a d j a c e n t   two  warp  y a r n s   a r e  

n i t h e r   r e d u c e d   in  d i s t a n c e   t h e r e b e t w e e n   nor   g e t   c a u g h t  

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

a d j a c e n t   two  y a r n   g u i d e   p i e c e s .   T h i s   e n a b l e s   t h e   b l a d e s  

to   be  p r o p e r l y   i n s e r t e d   to   p r e v e n t   any  o c c u r r e n c e   o f  

w e a v i n g   e r r o r s   . 

In  t he   p r e s e n t   i n v e n t i o n ,   i t   i s   e s s e n t i a l   t h a t   e a c h  

2  0  r e e d   b l a d e   i s   e n t e r e d   i n t o   e a c h   gap  b e t w e e n   a d j a c e n t   t w o  

y a r n   g u i d e   p i e c e s   of  t h e   wa rp   y a r n   g u i d e   m e m b e r s .   I n  

o t h e r   w o r d s ,   e a c h   of  t h e   r e e d   b l a d e s   s h o u l d   be  e n t e r e d  

i n t o   e a c h   gap  b e t w e e n   a d j a c e n t   two  y a r n   g u i d e   p i e c e s  

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

2  5  p i e c e   or  in  t h e   v i c i n i t y   of  t h e   l o w e r   end  t h e r e o f .  
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More  s p e c i f i c a l l y ,   when  t h e   w a r p   y a r n   g u i d e   m e m b e r s  

of  t h e   g u i d e   b a r   t y p e   to   be  d i s c u s s e d   l a t e r   have   t h e  

y a r n   g u i d e   . p i e c e s ,   i t   i s   r e q u i r e d   t h a t   t h e   r e e d   b l a d e s  

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

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

or  in   t h e   v i c i n i t y   of  and  u n d e r   t h e   l o w e r   e n d s   of  t h e '  

y a r n   g u i d e   p i e c e s .   When  h e a l d s   e x t e n d i n g   s u b s t a n t i a l l y  

h o r i z o n t a l l y   to   be  a l s o   d i s c u s s e d   l a t e r   a r e   u s e d ,   i t   i s  

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

10  w i t h i n   a  r a n g e   c o v e r i n g   t h e   v e r t i c a l   w i d t h   of  e a c h   h e a l d  

or  in   t h e   v i c i n i t y   of  and  u n d e r   t h e   l o w e r   edge   t h e r e o f .  

In  a c c o r d a n c e   w i t h   a  f i r s t   e m b o d i m e n t   of  t h e   p r e -  

s e n t   i n v e n t i o n ,   b o t h   two  g r o u p s   of  t h e   wa rp   y a r n   g u i d e  

m e m b e r s   a r e   s i m i l a r   to   g u i d e   b a r s   u s e d   in   a  w a r p  

15  k n i t t i n g   m a c h i n e ,   and  t h e   y a r n   g u i d e   p i e c e s   a b o v e - m e n -  

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

g u i d e   b a r s .   The  i n t e r s e c t i o n   and   s e p a r a t i o n   of  t h e   b o r e d  

g u i d e s   of  two  g r o u p s   of  warp   y a r n   g u i d e   m e m b e r s   f o r m   a  

s h e d d i n g   of  warp  y a r n s   . 

20  In  a c c o r d a n c e   w i t h   a  s e c o n d   e m b o d i m e n t   of  t h e   p r e -  

s e n t   i n v e n t i o n ,   one  of  two  g r o u p s   of  warp   y a r n   g u i d e  

m e m b e r s   i s   s i m i l a r   to  g u i d e   b a r s   u s e d   in   a  warp   k n i t t i n g  

m a c h i n e   and  has   b o r e d   g u i d e s   as  t h e   y a r n   g u i d e   p i e c e s   . 

The  g u i d e   m e m b e r s   of  t h e   o t h e r   g r o u p   a r e   of  t h e   h e a l d  

25  b a r   t y p e   h a v i n g   b o r e d   h e a l d s .  
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In  a c c o r d a n c e   w i t h   a  p r e f e r r e d   v a r i a t i o n   of  t h e  

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

t h e   w i d t h w i s e   d i r e c t i o n   of  a  f a b r i c ,   e n a b l i n g   to   weave   a  

f a b r i c   h a v i n g   more  d i v e r s e   s t r u c t u r e s .  

5  In  a c c o r d a n c e   w i t h   a  t h i r d   e m b o d i m e n t   of  t h e   p r e -  

s e n t   i n v e n t i o n ,   a t   l e a s t   one  of  t h e   warp  y a r n   g u i d e   mem-  

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

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

of  a  f a b r i c ,   e n a b l i n g   to  weave   a  f a b r i c   h a v i n g   v a r i e d  

10  p a t t e r n s .  

In  a c c o r d a n c e   w i t h   a  f o u r t h   e m b o d i m e n t   of  t h e   p r e -  

s e n t   i n v e n t i o n ,   warp  y a r n   g u i d e   member s   of  t h e   h e a l d   b a r  

t y p e   a r e   d i s p o s e d   and  a  r a p i e r   d e v i c e   i s   h e l d   t h e r e b y .  

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

15  d e v i c e .  

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

p r e s e n t   i n v e n t i o n ,   w e f t   y a r n s   as  t r a n s l a t e d   a r e   s i m u l -  

t a n e o u s l y   i n s e r t e d   i n t o   an  open  gap  f o r m e d   by  warp   y a r n s  

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

2  0  i n s e r t e d   i n t o   a  c l o s e d   gap  f o r m e d   by  warp  y a r n s   f rom  o n e  

end  to  t he   o t h e r   end  of  a  f a b r i c   in  t h e   w i d t h w i s e   d i r e c -  

t i o n   t h e r e o f .   In  t h e   f o r m e r   c a s e ,   a  r a p i e r   d e v i c e ,   a  

s h u t t l e   d e v i c e ,   a  w a t e r   j e t   d e v i c e   or  t h e   l i k e   may  b e  

u s e d   as  w e f t   ya rn   i n s e r t i n g   m e a n s .   In  t he   l a t t e r   c a s e ,   a  

25  m a g a z i n e   w e f t   y a r n   i n s e r t i n g   d e v i c e   may  be  u s e d .   D e p e n d -  
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e n t   on  t h e   d e s i r e d   p a t t e r n s ,   i t   i s   n o t   a l w a y s   r e q u i r e d  

to   i n s e r t   w e f t   y a r n s   i n t o   t h e   o p e n   gap  f o r m e d   by  w a r p  

y a r n s   . 

To  a l l o w   a  c o m p l i c a t e d   m o v e m e n t   of  t h e   r e e d   i n   t h e  

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

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

s u c h   t h a t   t h e   r e e d   cams  a r e   i n c r e a s e d   in   r o t a t i o n   a n g u -  

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

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

10  t h e   r e e d   cams  to  be  made  in   a  g e n t l e   and  s m o o t h   s h a p e   t o  

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

B r i e f   D e s c r i p t i o n   of   t h e   D r a w i n g s  

F i g u r e   1  to   F i g u r e   15  show  a  w e a v i n g   m a c h i n e   i n  

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

15  t i o n ,   t h e   w e a v i n g   m a c h i n e   h a v i n g   warp   y a r n   g u i d e   m e m b e r s  

s i m i l a r   to  t h e   g u i d e   b a r s   u s e d   in   a  wa rp   k n i t t i n g  

m a c h i n e ?  

F i g u r e   1  i s   a  s i d e   v i e w   of  t h e   m a i n   p o r t i o n   of  t h e  

w e a v i n g   m a c h i n e   a b o v e - m e n t i o n e d ;  

2  0  F i g u r e   2  to  F i g u r e   5  a r e   s i d e   v i e w s ,   i l l u s t r a t i n g  

t h e   w e a v i n g   a r e a   of  t h e   w e a v i n g   m a c h i n e   i n   F i g .   1  a c -  

c o r d i n g   to   t h e   r e s p e c t i v e   w e a v i n g   s t e p s   ; 

F i g u r e   2  shows   t h e   w e a v i n g   a r e a   in   w h i c h   two  g r o u p s  

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

2  5  o t h e r ;  
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F i g u r e   3  shows   t h e   w e a v i n g   a r e a   in  w h i c h   two  g r o u p s  

of  warp   y a r n   g u i d e   m e m b e r s   come  n e a r   to   e a c h   o t h e r ;  

F i g u r e   4  shows   t h e   w e a v i n g   a r e a   in   w h i c h   two  g r o u p s  

of  warp   y a r n   g u i d e   m e m b e r s   i n t e r s e c t   m o s t   e a c h   o t h e r ;  

5  F i g u r e   5  shows   t h e   w e a v i n g   a r e a   in  w h i c h   two  g r o u p s  

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

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

For   s i m p l i f i c a t i o n ,   a  r a p i e r   d e v i c e   i s   shown  i n  

F i g s .   1  and  2  o n l y ;  

10  F i g u r e   6  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  m e c h a n -  

i sm  f o r   d r i v i n g   t h e   wa rp   y a r n   g u i d e   m e m b e r s   in   t h e  

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

F i g u r e   7  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  p o s i -  

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

15  warp   y a r n   g u i d e   m e m b e r s   and   r e e d   b l a d e s ,   as  s e e n   f r o m  

t h e   l o w e r   r i g h t   s i d e   in  F i g   .  3  w i t h   t h e   r e e d   l o c a t e d   i n  

t h e   p o s i t i o n   shown  by  t h e   s o l i d   l i n e s   in   F i g .   3,  w a r p  

y a r n s   b e i n g   .  o m i t t e d   f o r   s i m p l i f i c a t i o n ;  

F i g u r e   8  i s   a  d i a g r a m   i l l u s t r a t i n g   a  p o s i t i o n a l  

2  0  r e l a t i o n s h i p   among  t h e   y a r n   g u i d e   p i e c e s   of  t h e   w a r p  

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

s e e n   f r o m   t h e   r i g h t   s i d e   in   F i g .   3  w i t h   t h e   r e e d   l o c a t e d  

in  t h e   p o s i t i o n   shown  by  t h e   s o l i d   l i n e s   in   F i g .   3 ;  

F i g u r e   9  i s   a  d i a g r a m   s i m i l a r   to  F i g .   8,  i l l u s t r a t -  

25  i n g   a  p o s i t i o n a l   r e l a t i o n s h i p   among  t h e   y a r n   g u i d e  
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p i e c e s   f  t h e   r e e d   b l a d e s   a n d   warp   y a r n s ,   as   s e e n   f r o m   t h e  

r i g h t   s i d e   in   F i g .   3  w i t h   t h e   r e e d   l o c a t e d   i n   t h e   p o s i -  

t i o n   shown  by  t h e   a l t e r n a t e   l o n g   and  s h o r t   d a s h   l i n e s   i n  

F i g .   3 ;  

5  F i g u r e   10  to   F i g u r e   12  a r e   weave   s t r u c t u r e   d e s i g n s  

of  e x a m p l e s   of  f a b r i c s   woven   w i t h   t h e   w e a v i n g   m a c h i n e   i n  

F i g .   1 ;  

F i g u r e   10  s h o w s   a  weave   s t r u c t u r e   d e s i g n   of  a  f a b -  

r i c   h a v i n g   a  f l o a t   p a t t e r n ;  

10  F i g u r e   11  s h o w s   a  weave   s t r u c t u r e   d e s i g n   of  a  f a b -  

r i c   h a v i n g   a  s i n k a g e   p a t t e r n ;  

F i g u r e   12  shows   a  weave   s t r u c t u r e   d e s i g n   of  a  f a b -  

r i c   h a v i n g   a  f  l o a t / s i n k a g e   c o m b i n e d   p a t t e r n ;  

F i g u r e   13  to   F i g u r e   15  a r e   v i e w s   of   c o m p a r a t i v e  

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

m a c h i n e   in   F i g .   1 ;  

F i g u r e   13  i s   a  v i e w   s i m i l a r   to   F i g .   3,  i l l u s t r a t i n g  

a  w e a v i n g   m a c h i n e   h a v i n g   an  a r r a n g e m e n t   s i m i l a r   to   t h a t  

of   t h e   w e a v i n g   m a c h i n e   in   F i g .   1  b u t   h a v i n g   a  r e e d   o f  

2  0  w h i c h   m o v i n g   l o c u s   i s   d i f f e r e n t   f rom  t h a t   of   t h e   w e a v i n g  

m a c h i n e   in   F i g .   1 ;  

F i g u r e   14  i s   a  d i a g r a m   s i m i l a r   to   F i g .   8,  i l l u s -  

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

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

25  and   warp   y a r n s ,   as  s e e n   f rom  t h e   r i g h t   s i d e   in   F i g .   13  
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w i t h   t he   r e e d   l o c a t e d   in   t h e   p o s i t i o n   shown  by  the   s o l i d  

l i n e s   in  F i g .   1 3 ;  

F i g u r e   15  i s   a  d i a g r a m   s i m i l a r   to  F i g .   9,  i l l u s -  

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

5  p i e c e s ,   t he   r e e d   b l a d e s   and   t h e   warp  y a r n s ,   as  s e e n   f r o m  

t h e   r i g h t   s i d e   in  F i g .   13  w i t h   t h e   r e e d   l o c a t e d   in   t h e  

p o s i t i o n   shown  by  t h e   a l t e r n a t e   l o n g   and  s h o r t   d a s h  

l i n e s   in  F i g .   1 3 ;  

F i g u r e   16  to  F i g u r e   27  show  a  w e a v i n g   m a c h i n e   i n  

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

i n v e n t i o n ,   t h e   w e a v i n g   m a c h i n e   h a v i n g   warp  y a r n   g u i d e  

m e m b e r s   s i m i l a r   to   t h e   g u i d e   b a r s   u s e d   in  a  w a r p  

k n i t t i n g   m a c h i n e   and  a l s o   h a v i n g   warp  y a r n   g u i d e   m e m b e r s  

of  t h e   h e a l d   b a r   t y p e ;  

15  F i g u r e   16  is   a  s i d e   v i ew   s i m i l a r   to  F i g .   1,  i l l u s -  

t r a t i n g   t h e   main   p o r t i o n   of  t h e   w e a v i n g   m a c h i n e   of  t h e  

s e c o n d   e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g u r e   17  to   F i g u r e   21  a r e   s i d e   v i e w s ,   i l l u s t r a t i n g  

t h e   w e a v i n g   a r e a   of  t h e   w e a v i n g   m a c h i n e   in  F i g .   16  

2  0  a c c o r d i n g   to  t h e   r e s p e c t i v e   w e a v i n g   s t e p s ;  

F i g u r e   17  shows  t h e   w e a v i n g   a r e a   in  w h i c h   t w o  

g r o u p s   of  warp  y a r n   g u i d e   members   a re   k e p t   away  m o s t  

f r o m   each   o t h e r   ; 

F i g u r e   18  shows  t h e   w e a v i n g   a r e a   in  w h i c h   t w o  
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g r o u p s   of  w a r p   y a r n   g u i d e   m e m b e r s   come  n e a r   to   e a c h  

o t h e r   ; 

F i g u r e   19  s h o w s   t h e   w e a v i n g   a r e a   i n   w h i c h   t w o  

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

5  F i g u r e   20  shows   t h e   w e a v i n g   a r e a   i n   w h i c h   t w o  

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

o t h e r ;  

F i g u r e   21  shows   t h e   w e a v i n g   a r e a   in   w h i c h   t w o  

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

10  e a c h   o t h e r ,   b u t   one   of  t h e   warp   y a r n   g u i d e   m e m b e r s   o f  

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

g u i d e   m e m b e r s   ; 

F i g u r e   22  i s   a  p e r s p e c t i v e   v i e w   s i m i l a r   to   F i g .   7 ,  

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

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

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

g r o u p ,   and   t h a t   e a c h   r e e d   b l a d e   is   e n t e r e d   i n t o   e a c h   g a p  

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

t h e   r i g h t   s i d e   in   F i g .   16  to   F i g .   2 1 ;  

20  F i g u r e   23  i s   a  weave   s t r u c t u r e   d e s i g n   of   an  e x a m p l e  

of  a  f a b r i c   woven   w i t h   t h e   w e a v i n g   m a c h i n e   of   t h e   s e c o n d  

e m b o d i m e n t   ; 

F i g u r e   24  i s   an  e n l a r g e d   v i e w   i l l u s t r a t i n g   t h e   p o r -  

t i o n   of  F i g .   23  s u r r o u n d e d   by  t h e   a l t e r n a t e   l o n g   a n d  

25  s h o r t   d a s h   l i n e   in   t h e   c i r c u l a r   f o r m ,   w i t h   p o r t i o n s  
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o m i t t e d   in   o r d e r   t o   show  t h e   u p - a n d - d o w n   r e l a t i o n s h i p   o f  

a  v a r i e t y   of   y a r n s ;  

F i g u r e   25  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  

v a r i e t y   of  w a r p   y a r n s   to  be  woven  as  t r a v e l l i n g   i n   t h e  

5  w i d t h w i s e   d i r e c t i o n   of  a  f a b r i c ;  

F i g u r e   26  i s   a  weave   s t r u c t u r e   d e s i g n   of  a n o t h e r  

e x a m p l e   of  a  f a b r i c   woven   w i t h   t h e   w e a v i n g   m a c h i n e   o f  

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

moved  when  woven   ; 

10  F i g u r e   27  i s   a  s u b s t a n t i a l   weave   s t r u c t u r e   d e s i g n  

of  t h e   f a b r i c   in   F i g .   26,  i l l u s t r a t i n g   how  t h e   y a r n s   a r e  

a r r a n g e d   in  a  f a b r i c   upon   c o m p l e t i o n   of  t h e   w e a v i n g ;  

F i g u r e   2  8  i s   a  s u b s t a n t i a l   weave   s t r u c t u r e   d e s i g n  

of  a  f a b r i c   woven   w i t h   a  v a r i a t i o n   ( n o t   shown)   of  t h e  

15  w e a v i n g   m a c h i n e   of   t h e   s e c o n d   e m b o d i m e n t ;  

F i g u r e   29  i s   a  s i d e   v i e w   of  a  f u r t h e r   v a r i a t i o n   o f  

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

i n g   t h e   w e a v i n g   a r e a   t h e r e o f   ; 

F i g u r e   30  i s   a  s c h e m a t i c   p l a n   v i e w   of  a  wa rp   y a r n  

2  0  g u i d e   member  of   t h e   h e a l d   b a r   t y p e   in   F i g .   2 9 ;  

F i g u r e   31  t o   F i g u r e   35  show  a  w e a v i n g   m a c h i n e   i n  

a c c o r d a n c e   w i t h   a  t h i r d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n -  

t i o n ,   in  w h i c h   a t   l e a s t   one  of  t h e   wa rp   y a r n   g u i d e   m e m -  



- 1 6 -  0 2 9 4 4 8 3  

b e r s   has   y a r n   g u i d e   p i e c e s   w h i c h   a r e   i n d i v i d u a l l y   m o v -  

a b l e ;  

F i g u r e   31  i s   a  s i d e   v i e w   of   t h e   w e a v i n g   a r e a   of  t h e  

w e a v i n g   m a c h i n e   of  t h e   t h i r d   e m b o d i m e n t ;  

5  F i g u r e   32  i s   a  s i d e   v i e w   of  m a i n   w e a v i n g   p o r t i o n   o f  

a  v a r i a t i o n   of  t h e   w e a v i n g   m a c h i n e   in   F i g .   3 1 ;  

F i g u r e   33  i s   a  s i d e   v i e w   of  t h e   m a i n   w e a v i n g  

p o r t i o n   of  a  f u r t h e r   v a r i a t i o n   of  t h e   w e a v i n g   m a c h i n e   i n  

F i g .   3 1 ;  

10  F i g u r e   34  i s   a  w e a v e   s t r u c t u r e   d e s i g n   of  a  f a b r i c  

woven   w i t h   t h e   w e a v i n g   m a c h i n e   in   F i g .   3 1 ;  

F i g u r e   35  i s   a  s u b s t a n t i a l   w e a v e   s t r u c t u r e   d e s i g n  

of   a  f a b r i c   in   F i g .   3 4 ;  

F i g u r e   36  to  F i g u r e   38  show  a  w e a v i n g   m a c h i n e   i n  

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

i n v e n t i o n ,   a  r a p i e r   d e v i c e   b e i n g   a t t a c h e d   to   a  warp   y a r n  

g u i d e   member   of  t h e   h e a l d   t y p e ;  

F i g u r e   3  6  i s   a  s e c t i o n   v i e w   in   s i d e   e l e v a t i o n   o f  

t h e   w e a v i n g   a r e a   of  t h e   w e a v i n g   m a c h i n e   of  t h e   f o u r t h  

20  e m b o d i m e n t ;  

F i g u r e   37  i s   a  s c h e m a t i c   f r o n t   v i e w   i l l u s t r a t i n g  

how  t h e   r a p i e r   h e a d   i s   t r a v e l l e d ;  

F i g u r e   38  i s   a  s e c t i o n   v i e w   in   s i d e   e l e v a t i o n   i l -  

l u s t r a t i n g   t h e   w e a v i n g   a r e a   in   w h i c h   t h e   r a p i e r   d e v i c e  
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i s   r e t r e a t e d ;  

F i g u r e   39  i s   a  s e c t i o n   v i e w   in   s i d e   e l e v a t i o n   o f  

t h e   w e a v i n g   a r e a   of   a  v a r i a t i o n   of  t h e   w e a v i n g   m a c h i n e  

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

5  d e v i c e ;  

F i g u r e   40  to   F i g u r e   4  4  show  a  r e e d   cam  d e v i c e   u s e d  

in   t h e   w e a v i n g   m a c h i n e   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   40  i s   a  s c h e m a t i c   t r a n s v e r s e   s e c t i o n   v i e w   o f  

an  e x a m p l e   of  t h e   r e e d   cam  d e v i c e   a b o v e - m e n t i o n e d ;  

10  F i g u r e   41  i s   a  s e c t i o n   v i e w   t a k e n   a l o n g   t h e   l i n e  

L-L  of  F i g u r e   4 0 ;  

F i g u r e   42  [ I ]   i s   a  s c h e m a t i c   p l a n   v i e w   of  a  r e e d  

cam  made  b a s e d   on  a  c o n v e n t i o n a l   cam  t h e o r y   f o r   c o n -  

t r o l l i n g   e i t h e r   t h e   f r o n t - t o - b a c k   r e c i p r o c a l   m o v e m e n t   o f  

15  a  r e e d   or   t he   v e r t i c a l   m o v e m e n t   t h e r e o f ;  

F i g u r e   42  [ I I ]   i s   a  s c h e m a t i c   p l a n   v i e w   of  a  r e e d  

cam  u s e d   in  t h e   p r e s e n t   i n v e n t i o n   f o r   c o n t r o l l i n g   t h e  

same  m o v e m e n t   as  t h a t   c o n t r o l l e d   by  t h e   cam  in   F i g .   42  

[ i ] ;  

20  F i g u r e   43  [ I ]   i s   a  s c h e m a t i c   p l a n   v i e w   of   a  r e e d  

cam  made  b a s e d   on  a  c o n v e n t i o n a l   cam  t h e o r y   f o r   c o n -  

t r o l l i n g   t h e   o t h e r   m o v e m e n t   t h a n   t h a t   c o n t r o l l e d   by  t h e  

cam  in  F i g .   42  [ I ] ,   o u t   of  t h e   f r o n t - t o - b a c k   r e c i p r o c a l  
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m o v e m e n t   of  a  r e e d   a n d   t h e   v e r t i c a l   m o v e m e n t   t h e r e o f ;  

F i g u r e   43  [ I I ]   i s   a  s c h e m a t i c   p l a n   V i e w   of   t h e   r e e d  

cam  u s e d   in   t h e   p r e s e n t   i n v e n t i o n   f o r   c o n t r o l l i n g   t h e  

same  m o v e m e n t   as  t h a t   c o n t r o l l e d   by  t h e   cam  i n   F i g .   43  

5  [  I  ]  ;  a n d  

F i g u r e   44  i s   an  e n l a r g e d   p l a n   v i e w   of  t h e   m a i n   p o r -  

t i o n   of  t h e   r e e d   cam  made  b a s e d   on  t h e   c o n v e n t i o n a l   c a m  

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

[ D e t a i l e d   D e s c r i p t i o n   o f   P r e f e r r e d   E m b o d i m e n t s ]  

10  F i g u r e   1  to   F i g u r e   9  show  a  w e a v i n g   m a c h i n e   in   a c -  

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

t i o n .  

In  t h e s e   F i g u r e s   ,  a  w a r p   y a r n   g u i d e   m e m b e r   g r o u p   10  

h a s   t h r e e   l o n g - s i z e   wa rp   y a r n   g u i d e   m e m b e r s   12,   14,  16  

15  s u p p o r t e d   d i a g o n a l l y   d o w n w a r d l y   by  a  C - s h a p e   h u n g e r   2 2 .  

The  w a r p   y a r n   g u i d e   m e m b e r s   h a v e   a  s h a p e   s i m i l a r   to   t h a t  

of   t h e   g u i d e   b a r s   u s e d   in   a  wa rp   k n i t t i n g   m a c h i n e ,   a n d  

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

p l a n e ,   i . e . ,   in   t h e   w i d t h w i s e   d i r e c t i o n   of  a  f a b r i c   t o  

2  0  be  w o v e n   A.  Each   warp   -  y a r n   g u i d e   member   i s   p r o v i d e d   a t  

t h e   l o w e r   end   t h e r e o f   t h r o u g h   a  b l o c k   18  w i t h   a  p l u r a l -  

i t y   of   y a r n   g u i d e   p i e c e s   20 ,   e a c h   p r o v i d e d   in   t h e   t i p  

t h e r e o f   w i t h   a  b o r e   f o r   g u i d i n g   a  w a r p   y a r n .   T h r e e   w a r p  

y a r n   g r o u p s   a,  b,  c  f e d   f r o m   warp   y a r n   b e a m s   ( n o t   s h o w n )  

25  a r e   g u i d e d   by  t h e s e   warp   y a r n   g u i d e   m e m b e r s   12 ,   14,  1 6 ,  
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r e s p e c t i v e l y .   More  s p e c i f i c a l l y /   t h e   warp   y a r n   g r o u p s   a_, 

b,  c  p a s s   t h r o u g h   ~ b o r e s   21  in  t h e   r e s p e c t i v e   y a r n   g u i d e  

p i e c e s   20  of  t h e   l e f t - h a n d   warp   y a r n   g u i d e   member   1 2 ,  

t h e   c e n t e r   warp   y a r n   g u i d e   member  14  and   t h e   r i g h t - h a n d  

5  warp   y a r n   g u i d e   m e m b e r   16,  r e s p e c t i v e l y .   T h e s e   warp   y a r n  

g r o u p s   a,  b,  c  a r e   t h e n   g u i d e d   to   a  w e a v i n g   end  B  u n d e r  

t h e   b o r e s   21.   I t   i s   n o t e d   t h a t ,   in   t h e   s p e c i f i c a t i o n ,  

t h e   u p p e r   end  of  t h e   woven  p a r t   c o m p l e t e d   as  t h e   w o v e n  

f a b r i c   A,  i . e . ,   t h e   b o u n d a r y   b e t w e e n   t h e   woven   f a b r i c   A 

10  and  mere   y a r n   p o r t i o n ,   i s   c a l l e d   t h e   w e a v i n g   end  B .  

The  o t h e r   w a r p   y a r n   g u i d e   member   30  i s   d i a g o n a l l y  

d o w n w a r d l y   s u p p o r t e d   by  a n o t h e r   C - s h a p e   h u n g e r   23  o p -  

p o s i t e   to  t h e   C - s h a p e   h u n g e r   22  s u c h   t h a t   t h e   warp   y a r n  

g u i d e   member   30  f o r m s   a  V  s h a p e   t o g e t h e r   w i t h   t h e   w a r p  

15  y a r n   g u i d e   m e m b e r s   12 ,   14,   16  w i t h   t h e   l o w e r   p o r t i o n s   o f  

b o t h   warp  y a r n   g u i d e   member   g r o u p s   c o m i n g   n e a r e r   to  e a c h  

o t h e r .   L i k e w i s e   t h e   wa rp   y a r n   g u i d e   m e m b e r s   12,  14,  1 6 ,  

t h e   warp  y a r n   g u i d e   member   30  e x t e n d s   in   t h e   w i d t h w i s e  

d i r e c t i o n   of  t h e   w o v e n   f a b r i c   A,  and  i s   p r o v i d e d   a t   t h e  

2  0  t i p   t h e r e o f   t h r o u g h   a  b l o c k   32  w i t h   a  p l u r a l i t y   o f  

n e e d l e - l i k e   y a r n   g u i d e   p i e c e s   34.  One  g r o u p   of  w a r p  

y a r n s   d  f e d   f r o m   w a r p   y a r n   beams  ( n o t   s h o w n )   p a s s e s  

t h r o u g h   b o r e s   in   t h e   y a r n   g u i d e   p i e c e s   34  and   i s   g u i d e d  

to   t h e   w e a v i n g   end   B .  

25  The  warp   y a r n   g u i d e   members   12,  14,   16,   and  t h e  
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w a r p   y a r n   g u i d e   member   30  a r e   r e c i p r o c a t e d   i n   o p p o s i t e  

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

In  F i g .   1,  a  cam  46  i s   m o u n t e d   on  a  cam  s h a f t   4 5 ,  

a n d   a n o t h e r   cam  46 '   i s   c o a x i a l l y   m o u n t e d   t h e r e o n   b e h i n d  

5  t h e   cam  46  (See  F i g .   4 0 ) .   D i s p o s e d   i s   a  cam  l e v e r   ( n o t  

s h o w n )   w h i c h   i s   s i m i l a r   to   a  cam  l e v e r   44  h a v i n g   c a m  

r o l l e r s   47  and  47 '   in   F i g .   1  and   w h i c h   i s   l o c a t e d   b e h i n d  

t h e   cam  l e v e r   44.   T h i s   cam  l e v e r   ( n o t   s h o w n )   a c t s   on  t h e  

cam  46'  to   t r a n s m i t   t h e   d i s p l a c e m e n t   of   t h e   cam  s u r f a c e  

10  of   t h e   cam  46'   to   a  c o n n e c t i n g   r o d   28.   The  v e r t i c a l  

m o v e m e n t   of  t h e   c o n n e c t i n g   r o d   28  c a u s e s   t h e   h u n g e r   2 3  

to   be  swung  a r o u n d   t h e   s h a f t   24 '   t h r o u g h   a  l e v e r   26.   A 

s h a f t   24  of  t h e   h u n g e r   22  i s   o p e r a t i v e l y   c o n n e c t e d   w i t h  

t h e   s h a f t   24*  t h r o u g h   t r a n s m i s s i o n   m e a n s   s u c h   as  g e a r s  

15  ( n o t   s h o w n ) .   T h i s   c a u s e s   t h e   h u n g e r   22  t o   be  s w u n g  

a r o u n d   t h e   s h a f t   24.   W i t h   t h e   m o v e m e n t s   a b o v e - m e n t i o n e d ,  

t h e   l o w e r   ends   of  t h e   y a r n   g u i d e   p i e c e s   -2  0  and   t h e   l o w e r  

e n d s   of  t h e   y a r n   g u i d e   p i e c e s   34  a r e   l i n e a r l y   r e c i p r o -  

c a t e d   h o r i z o n t a l l y   in   o p p o s i t e   d i r e c t i o n s   ( m o r e   e x a c t l y ,  

20  t h e s e   l o w e r   ends   a r e   moved   in   t h e   f o r m   of  a  c i r c u l a r   a r c  

h a v i n g   a  g r e a t   r a d i u s   of  c u r v a t u r e   a r o u n d   t h e   s h a f t s   2 4  

a n d   2 4 ' ,   r e s p e c t i v e l y ) .  

T h i s   c a u s e s   t h e   y a r n   g u i d e   p i e c e s   20  and   34  to   t a k e  

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

2-5  a  V  s h a p e   ( F i g s .   2  and   3 ) ,   and  t h e   p o s i t i o n   w h e r e   t h e y  
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i n t e r s e c t   e a c h   o t h e r   in   an  X  s h a p e   ( F i g s .   4  and  5 ) .  

The  y a r n   g u i d e   p i e c e s   34  of  t h e   warp   y a r n   g u i d e  

member   30  a r e   l o n g e r   t h a n   t h e   y a r n   g u i d e   p i e c e s   20  s u c h  

t h a t   t h e   y a r n   g u i d e   p i e c e s   34  c o m p l e t e l y   i n t e r s e c t   t h o s e  

5  t h r e e   y a r n   g u i d e   p i e c e s   20  of  t h e   r e s p e c t i v e   warp   y a r n  

g u i d e   m e m b e r s   12,  14,  16  w h i c h   a r e   l o c a t e d   in  t h e   s a m e  

p l a n e   in   p a r a l l e l   to   t h e   d r a w i n g   p a p e r   p l a n e .  

One  or  more   of  t h e   warp   y a r n   g u i d e   members   12,  1 4 ,  

16,  30  may  be  so  a r r a n g e d   as  to   be  r e c i p r o c a t e d   in   a  

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

p l a n e ,   i . e . ,   in   t h e   w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c .  

In  t h i s   c o n n e c t i o n ,   t h e r e   may  be  u s e d   a  p a t t e r n   c h a i n   o r  

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

k n i t t i n g   . 

15  F i g .   6  s c h e m a t i c a l l y   shows   an  a r r a n g e m e n t   u s i n g   t h e  

p a t t e r n   c h a i n .   I t   is   now  s u p p o s e d   t h a t   t h e   warp  y a r n  

g u i d e   member   12  i s   moved  in  t h e   w i d t h w i s e   d i r e c t i o n   of  a  

f a b r i c .   P a t t e r n   c h a i n   l i n k s   90  a r e   f o r m e d   by  c o n n e c t i n g  

c h a i n   l i n k s   92  h a v i n g   d i f f e r e n t   h e i g h t s   in  an  e n d l e s s  

20  m a n n e r .   The  p r o j e c t i n g   and  r e c e s s e d   u n e v e n   s u r f a c e   o f  

t h e   p a t t e r n   c h a i n   l i n k s   90  f o r m s   a  cam  s u r f a c e   93.  T h e  

p a t t e r n   l i n k s   90  a r e   e n g a g e d   w i t h   a  c h a i n   drum  91  d i s -  

p o s e d   a t   one  l o n g i t u d i n a l   end   of  t h e   warp  y a r n   g u i d e  

m e m b e r .   Each   of  t he   warp  y a r n   g u i d e   m e m b e r s   12,  14,  1 6  

25  and  3  0  has   an  u p p e r   body  86  and   a  l o w e r   body  88  s u s p e n d -  
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ed  t h e r e u n d e r ,   t h e   u p p e r   b o d y   86  b e i n g   s l i d a b l y   h e l d   b y  

t h e   h u n g e r   22  or   23.   The  l o w e r   b o d y   88  i s   b i a s e d   r i g h t  

in   F i g .   6  by  m e a n s   s u c h   as  a  s p r i n g   94.   T h i s   c a u s e s   t h e  

end   of  t h e   warp   y a r n   g u i d e   m e m b e r   12  to   be  c o n t a c t -  

5  p r e s s e d   to   t h e   cam  s u r f a c e   93  of  t h e   p a t t e r n   c h a i n   90  

t h r o u g h   a  t r a n s m i s s i o n   m e m b e r   96  and   a  r o d   98.   When  t h e  

p a t t e r n   c h a i n   90  i s   c i r c u l a t e d ,   t h e   w a r p   y a r n   g u i d e   mem-  

b e r   12  i s   l o n g i t u d i n a l l y   r e c i p r o c a t e d   .  by  t h e   u n e v e n   c a m  

s u r f a c e   93  of  t h e   p a t t e r n   c h a i n   90 .   At  t h i s   t i m e ,   t h e  

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

d e t e r m i n e d   by  t h e   d i f f e r e n c e   in   l e v e l   of   t h e   cum  s u r f a c e  

9 3 .  

A l t h o u g h   n o t   s h o w n ,   t h e   p a t t e r n   w h e e l   may  s e r v e   a s  

a  cam  by  p r o v i d i n g   t h e   p e r i p h e r y   of  a  d i s k   w i t h   d i a -  

15  m e t r i c a l l y   p r o j e c t i n g   and   r e c e s s e d   p o r t i o n s .   Such  p a t -  

t e r n   w h e e l   may  work  in   t h e   same  m a n n e r   as  i n   t h e   p a t t e r n  

c h a i n   90 .   I n s t e a d   of  m e c h a n i c a l   m e a n s   s u c h   as  t h e   p a t -  

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

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

20  g u i d e   m e m b e r s .  

A  p o r t i o n   of  a  r a p i e r   d e v i c e   35  i s   shown  in  F i g s .   1 

and   2  o n l y   f o r   s i m p l i c a t i o n .   The  r a p i e r   d e v i c e   35  i s  

s u p p o r t e d   by  a  C - s h a p e   l e v e r   38,   w h i c h   i s   in   t u r n  

r o t a t a b l y   s u p p o r t e d   by  -  a  s h a f t   40  of  w h i c h   p o s i t i o n   i s  

25  f i x e d .   The  c e n t e r   c u r v e d   p o r t i o n   of  t h e   l e v e r   38  i s   c o n -  
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n e c t e d   to  t h e   cam  l e v e r   44  t h r o u g h   a  c o n n e c t i n g   r o d   4 2 ,  

and   i s   o p e r a t i v e l y   c o n n e c t e d   w i t h   t h e   cam  46  r o t a t a b l e  

a r o u n d   t h e   s h a f t   45 .   A  p a i r   of   cam  r o l l e r s   47  and   47*  

a r e   r o t a t e d   as  c o n t a c t e d   w i t h   t h e   o u t e r   and   i n n e r  

5  p e r i p h e r i e s   of  t h e   cam  46,  t h u s   s e r v i n g   as  cam  f o l -  

l o w e r s   .  The  r o t a t i o n   of  t h e   cam  46  c a u s e s   t h e   c o n n e c t i n g  

r o d   42  to  be  v e r t i c a l l y   moved   t h r o u g h   t h e   cam  r o l l e r   4 7 .  

T h i s   c a u s e s   t h e   l e v e r   38  to   be  swung  a r o u n d   t h e   s h a f t  

40 .   For  f u r t h e r   d e t a i l   of  t h e   r a p i e r   d e v i c e ,   r e f e r   to   a  

10  f o u r t h   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   shown  i n  

F i g s .   36  to   3 8 .  

A  r e e d   48  h a s   a  b l o c k   50  to   w h i c h   d e n t s   or   b l a d e s  

52  a r e   a t t a c h e d .   The  r e e d   4  8  i s   s u p p o r t e d   by  a  c r a n k  

l e v e r   54  t h r o u g h   a  r e e d   b e a t i n g   b a r   53.  The  c r a n k   l e v e r  

15  54  has   a  b a s e   end  c o n n e c t e d   to   a  cam  l e v e r   58  t h r o u g h   a  

V - s h a p e   arm  60  and   a  c o n n e c t i n g   r o d   62.  The  m i d - p o r t i o n  

of  t h e   c r a n k   l e v e r   54  i s   c o n n e c t e d ,   t h r o u g h   a  c o n n e c t i n g  

r o d   56,  to   a  cam  l e v e r   ( n o t   shown)   w h i c h   i s   s i m i l a r   t o  

t h e   cam  l e v e r   58  a n d   w h i c h   i s   l o c a t e d   b e h i n d   t h e   s a m e .  

2  0  In  t h e   a r r a n g e m e n t   a b o v e - m e n t i o n e d ,   a l l   c o n n e c t i o n  

p o i n t s   of  a l l   t h e   m e m b e r s   a r e   r o t a t a b l e .   The  cam  l e v e r  

58  i s   o p e r a t i v e l y   c o n n e c t e d   w i t h   a  cam  66  r o t a t a b l e  

a r o u n d   a  s h a f t   64.   Cam  r o l l e r s   67  and  67'  a r e   s i m i l a r   t o  

t h e   cam  r o l l e r s   47  and   47* .   The  r o t a t i o n   of   t h e   cam  6 6  

25  c a u s e s   t h e   r o d   62  to   be  v e r t i c a l l y   moved .   T h i s   c a u s e s  
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t h e   V-  s h a p e   arm  60  t o   be  swung  a r o u n d   a  s h a f t   70  o f  

w h i c h   p o s i t i o n   i s   f i x e d .   By  s u c h   s w i n g ,   a  h o r i z o n t a l  

s w i n g   c o m p o n e n t   i s   t r a n s m i t t e d   to   t h e   c r a n k   l e v e r   5 4  

t h r o u g h   a  f u l c r u m   p i n   68 .   F u r t h e r ,   t h e   r o t a t i o n   of  t h e  

5  cam  66 '   (See   F i g .   40)  b e h i n d   t h e   cam  66  c a u s e s   t h e   c a m  

l e v e r   a b o v e - m e n t i o n e d   ( n o t   shown)   to   be  r o t a t e d .   T h i s  

c a u s e s   t h e   c o n n e c t i n g   r o d   56  to   be  v e r t i c a l l y   m o v e d ,  

t h e r e b y   to   v e r t i c a l l y   s w i n g   t h e   c r a n k   l e v e r   54  a r o u n d  

t h e   f u l c r u m   p i n   68.   C o n s e q u e n t l y ,   t h e   r e e d   48  d i s p o s e d  

10  a t   t h e   t i p   of  t h e   c r a n k   l e v e r   54  i s   c i r c u l a t i n g l y   m o v e d  

in   t h e   f o rm  of  an  c i r c u l a r   a r c ,   as  shown  by  t h e   a r r o w   C ,  

in   w h i c h   two  t y p e s   of  s w i n g   m o v e m e n t s   in   h o r i z o n t a l   a n d  

v e r t i c a l   d i r e c t i o n s   a r e   c o m b i n e d .   Such   c i r c u l a t i n g   m o v e -  

m e n t   i s   made  b e t w e e n   t h e   u p p e r   l e f t   p o r t i o n   and  t h e  

15  l o w e r   r i g h t   p o r t i o n   i n   F i g .   1.  W i t h   s u c h   m o v e m e n t ,   t h e  

r e e d   48  may  be  a d v a n c e d   to   and  r e t r e a t e d   f r o m   t h e  

w e a v i n g   end  B .  

The  warp   y a r n   g u i d e   m e m b e r s   12,  14,   16,   and   t h e  

warp   y a r n   g u i d e   member   30  r e s p e c t i v e l y   h a v e   t h e   y a r n  

20  g u i d e   p i e c e s   20  and   t h e   y a r n   g u i d e   p i e c e s   34  a t   t h e   s a m e  

p i t c h .   T h e s e   w a r p   y a r n   g u i d e   m e m b e r s   12 ,   14,   16  and   30  

a r e   a r r a n g e d   s u c h   t h a t   e a c h   of  t h e   y a r n   g u i d e   p i e c e s   3 4  

i s   e n t e r e d   i n t o   e a c h   gap   b e t w e e n   a d j a c e n t   two  y a r n   g u i d e  

p i e c e s   20  when  t h e   w a r p   y a r n   g u i d e   m e m b e r s   12,   14,  1 6  

25  i n t e r s e c t   t h e   w a r p   y a r n   g u i d e   member   30.   The  r e e d   48  h a s  
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t h e   b l a d e s   52  . d i s p o s e d   a t   a  p i t c h   w h i c h   i s   h a l f   t h e  

p i t c h   f o r   t h e   y a r n   g u i d e   p i e c e s   20  and  34.   E a c h   b l a d e   5 2  

i s   e n t e r e d   i n t o   e a c h   gap  b e t w e e n   a d j a c e n t   two  y a r n   g u i d e  

p i e c e s   20  and  34.   T h i s   w i l l   be  d e s c r i b e d   l a t e r   in   c o n -  

5  n e c t i o n   w i t h   F i g s   .  7  t o   9  . 

G u i d e   r o l l e r s   81  a r e   d i s p o s e d   in   t h e   v i c i n i t y   o f  

and  u n d e r   t h e   w e a v i n g   end   B  f o r   p u l l i n g   down  t h e   w o v e n  

f a b r i c   A,  and   e x t e n d   t h r o u g h o u t   t h e   w i d t h w i s e   d i r e c t i o n  

of  t h e   woven   f a b r i c   A.  G u i d e   r o l l e r s   84  a r e   d i s p o s e d   f o r  

10  g u i d i n g   t h e   woven   f a b r i c   A  f u r t h e r   d o w n w a r d .  

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

i n g   s t e p s   of  t h e   w e a v i n g   m a c h i n e   a b o v e - m e n t i o n e d   w i t h  

r e f e r e n c e   to   F i g s   .  2  to   5  .  I t   i s   n o t e d   t h a t   e a c h   of  t h e  

a r r o w s   shown  in  t h e   v i c i n i t y   of  t h e   warp   y a r n   g u i d e  

15  member   g r o u p   10,  t h e   w a r p   y a r n   g u i d e   member   30  and  t h e  

r e e d   48  s h o w s   t h e   d i r e c t i o n   in   w h i c h   t h e   member   c o n -  

c e r n e d   i s   a d a p t e d   to   be  moved   b e t w e e n   t h e   s t e p   shown  i n  

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

In  F i g .   2,  t h e   warp   y a r n   g u i d e   member   g r o u p   10  a n d  

20  t h e   warp   y a r n   g u i d e   member   30  a r e   k e p t   away  f r o m   e a c h  

o t h e r .   The  warp   y a r n s   a,  b,  c  g u i d e d   by  t h e   warp   y a r n  

g u i d e   member   g r o u p   10  f o r m   an  open   gap  y_  t o g e t h e r   w i t h  

t h e   warp   y a r n s   d  g u i d e d   by  t h e   warp  y a r n   g u i d e   m e m b e r  

30.   A  w e f t   y a r n s   fj_  i s   i n s e r t e d   i n t o   t h i s   gap  y  by  a  

25  known  d e v i c e   s u c h   as  a  m a g a z i n e   w e f t   y a r n   i n s e r t i n g  
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d e v i c e ,   a  r a p i e r   d e v i c e ,   a  w a t e r   j e t   d e v i c e .   At  t h i s  

t i m e ,   t h e   r e e d   48  i s   r e t r e a t e d   l e f t   in   F i g .   2 .  

As  shown  in   F i g .   3,  t h e   warp   y a r n   g u i d e   member   - 

g r o u p   10  and  t h e   w a r p   y a r n   g u i d e   member   30  a r e   moved   i n  

5  a  d i r e c t i o n   t o w a r d   e a c h   o t h e r   to   n a r r o w   t h e   d i s t a n c e s  

b e t w e e n   t h e   y a r n   g u i d e   p i e c e s   20  and  34.   T h i s   c a u s e s   t h e  

w e f t   y a r n   f_|_  to   be  h e l d   by  and  b e t w e e n   t h e   w a r p   y a r n s   a ,  

b,  c  and  t h e   w a r p   y a r n s   d.  At  t h i s   t i m e ,   t h e   r e e d   48  i s  

a d v a n c e d   w i t h   e a c h   b l a d e   52  e n t e r i n g   e a c h   gap  b e t w e e n  

10  a d j a c e n t   two  y a r n   g u i d e   p i e c e s   20  and  34  a t   t h e   l o w e r  

e n d s   t h e r e o f .   T h e r e a f t e r ,   t h e   r e e d   48  i s   m o v e d   in   t h e  

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

shown  by  t h e   a l t e r n a t e   l o n g   and   s h o r t   d a s h   l i n e s ,   w h e r e  

t h e   r e e d   48  b e a t s   t h e   w e f t   fj_  to   t h e   w e a v i n g   end   B  w h i c h  

15  i s   t h e   u p p e r   end   of  t h e   woven  f a b r i c   A .  

F i g s .   7  to   9  show  a  p o s i t i o n a l   r e l a t i o n s h i p   a m o n g  

t h e   y a r n   g u i d e   p i e c e s   20,   t h e   y a r n   g u i d e   p i e c e s   34  a n d  

t h e   r e e d   b l a d e s   52  a t   t h e   s t e p   shown  in   F i g .   3 .  

The  warp   y a r n s   a,  b,  c_  and  d  a r e   c o m p l e t e l y   s e p a -  

20  r a t e d   f rom  one  a n o t h e r   a t   t h e   l o w e r   e n d s   of   t h e   y a r n  

g u i d e   p i e c e s   20  and   34.   As  shown  in  F i g .   3,  e a c h   of  t h e  

r e e d   b l a d e s   52  i s   e n t e r e d   i n t o   e a c h   gap  b e t w e e n   a d j a c e n t  

two  y a r n   g u i d e   p i e c e s .   T h u s ,   e a c h   of  t h e   b l a d e s   52  i s  

p r o p e r l y   e n t e r e d   i n t o   e a c h   gap  b e t w e e n   a d j a c e n t   two  w a r p  

25  y a r n s   (See  t h e   p o s i t i o n   of  t h e   r e e d   48  shown  by  t h e  
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s o l i d   l i n e s   in  F i g .   3 ) .   F i g .   7  shows  s u c h   s t a t e   as  s e e n  

f r o m   t h e   l o w e r   r i g h t   s i d e   in   F i g .   3,  and   F i g .   8  s h o w s  

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

in   F i g .   3.  T h e n ,   e a c h   of  t h e   r e e d   b l a d e s   52  i s   l o w e r e d  

5  w h i l e   b e i n g   p o s i t i o n e d   b e t w e e n   a d j a c e n t   two  warp   y a r n s .  

T h i s   e l i m i n a t e s   t h e   i n t e r l a c e m e n t   of  a d j a c e n t   y a r n s ,  

a s s u r i n g   t h e   s e p a r a t i o n   t h e r e o f   as  shown  in   F i g .   9 .  

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

d e t a i l   t h e   y a r n   s e p a r a t i o n   s t e p   m e n t i o n e d   in   t h e   p r e -  

10  c e d i n g   p a r a g r a p h .  

In  F i g .   7,  t h e   l e f t m o s t - s i d e   y a r n   g u i d e   p i e c e s   o f  

t h e   warp  y a r n   g u i d e   m e m b e r s   12,  14,  16  a r e   d e s i g n a t e d   a s  

20^ ,   and  t h e   n e x t   y a r n   g u i d e   p i e c e s   t h e r e o f   on  t h e   r i g h t  

s i d e   as  20  2  and   t h e   f u r t h e r   n e x t   y a r n   g u i d e   p i e c e s  

15  t h e r e o f   on  t h e   r i g h t   s i d e   as  20^ .   The  t h r e e   l e f t m o s t -  

s i d e   y a r n   g u i d e   p i e c e s   20^  of  t h e   warp   y a r n   g u i d e   m e m -  

b e r s   12,  14,  16  a r e   a l i g n e d   w i t h   one  a n o t h e r .   L i k e w i s e ,  

t h e   n e x t   t h r e e   y a r n   g u i d e   p i e c e s   on  t h e   r i g h t   s i d e   20  2 

a r e   a l i g n e d   w i t h   one  a n o t h e r ,   and  t h e   f u r t h e r   n e x t   t h r e e  

2  0  y a r n   g u i d e   p i e c e s   on  t h e   r i g h t   s i d e   2  0^  a r e   a l s o   a l i g n e d  

w i t h   one  a n o t h e r .   The  l e f t - e n d   y a r n   g u i d e   p i e c e   34^  a t -  

t a c h e d   to   t h e   o t h e r   wa rp   y a r n   g u i d e   member   30  i s   p o s i -  

t i o n e d   b e t w e e n   t h e   l e f t - e n d   y a r n   g u i d e   p i e c e s   201  a n d  

t h e   n e x t   y a r n   g u i d e   p i e c e s   on  t h e   r i g h t   s i d e   202  of  t h e  

25  warp   y a r n   g u i d e   m e m b e r s   12,   14,  16.  The  n e x t   y a r n   g u i d e  
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p i e c e   342  of  t h e   w a r p   y a r n   g u i d e   member   30  i s   p o s i t i o n e d  

b e t w e e n   a d j a c e n t   two  y a r n   g u i d e   p i e c e s   202  and   20^  o f  

t h e   warp   y a r n   g u i d e   m e m b e r s   12,  14,  16.   The  f u r t h e r   n e x t  

y a r n   g u i d e   p i e c e   34^  of  t h e   warp   y a r n   g u i d e   m e m b e r   30  i s  

5  p o s i t i o n e d   b e t w e e n   a d j a c e n t   two  y a r n   g u i d e   p i e c e s   2 0 ^  

and   20^  of  t h e   w a r p   y a r n   g u i d e   m e m b e r s   12,   14,   16 .   T h e  

r e e d   b l a d e s   52  a r e   i n s e r t e d   i n t o   g a p s   b e t w e e n   t h e   y a r n  

g u i d e   p i e c e s   20  of  t h e   w a r p   y a r n   g u i d e   m e m b e r s   12,   1 4 ,  

16  and  t h e   y a r n   g u i d e   p i e c e s   34  of  t h e   wa rp   y a r n   g u i d e  

10  member   30  w h i c h   a r e   a d j a c e n t   to   t h e   y a r n   g u i d e   p i e c e s  

2 0 .  

More  s p e c i f i c a l l y ,   t h e   r e e d   b l a d e s   52^  i s   p o s i t i o n -  

ed  b e t w e e n   t h e   y a r n   g u i d e   p i e c e s   20^  of  t h e   wa rp   y a r n  

g u i d e   members   12,   14,   16  and   t h e   y a r n   g u i d e   p i e c e   34^  o f  

15  t h e   warp  y a r n   g u i d e   member   30.  The  r e e d   b l a d e   52^ ,   i s  

p o s i t i o n e d   b e t w e e n   t h e   y a r n   g u i d e   p i e c e s   202  of  t h e   w a r p  

y a r n   g u i d e   m e m b e r s   12,   14,   16  and   t h e   y a r n   g u i d e   p i e c e  

34^  of  t h e   warp   y a r n   g u i d e   member   30.  The  b l a d e   522  i s  

p o s i t i o n e d   b e t w e e n   t h e   y a r n   g u i d e   p i e c e s   202  of  t h e   w a r p  

20  y a r n   g u i d e   m e m b e r s   12,   14,   16  and  t h e   y a r n   g u i d e   p i e c e  

342  of  t h e   warp  y a r n   g u i d e   member   30.   The  r e e d   b l a d e  

522,   is  p o s i t i o n e d   b e t w e e n   t h e   y a r n   g u i d e   p i e c e s   20^  o f  

t h e   warp  y a r n   g u i d e   m e m b e r s   12,  14,  16  and   t h e   y a r n  

g u i d e   p i e c e   342  of  t h e   warp   y a r n   g u i d e   member   30.   T h e  

25  b l a d e   52-  i s   p o s i t i o n e d   b e t w e e n   t h e   y a r n   g u i d e   p i e c e s  
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203  of  t h e   warp   y a r n   g u i d e   m e m b e r s   12,   14,   16  and  t h e  

y a r n   g u i d e   p i e c e   34^  of  t h e   wa rp   y a r n   g u i d e   member   3 0 .  

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

b l a d e   of  t h e   r e e d   48  in   e a c h   of  t h e   g a p s   b e t w e e n   t h e  

5  warp   y a r n s   a,  b,  c  g u i d e d   by  t h e   y a r n   g u i d e   p i e c e s   20  o f  

t h e   warp   y a r n   g u i d e   m e m b e r s   12 ,   14,  16  and  t h e   w a r p  

y a r n s   d  g u i d e d   by  t h e   y a r n   g u i d e   p i e c e s   34  of  t h e   w a r p  

y a r n   g u i d e   member  30,  t h e   warp   y a r n s   d  b e i n g   a d j a c e n t   t o  

t h e   warp   y a r n s   a,  b,  c .  

10  F i g .   8  is   a  d i a g r a m   of  t h e   s t a t e   shown  in  F i g .   7 ,  

as  s e e n   f rom  t h e   r i g h t   s i d e   t h e r e o f .   I t   i s   n o t e d   t h a t  

t h e   a d j a c e n t   b l a d e s   5 2 ^ ,   5 2 ^ , ,   522 ,   5 2 2 , ,   52^  a r e   a l t e r -  

n a t e l y   shown  in  t h e   f o r m   of  a  r e c t a n g l e   and   in   t h e   f o r m  

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

15  In  F i g .   8,  e a c h   of  t h e   p o r t i o n s   r e p r e s e n t e d   by  2 0 ^ ,  

202  and  20^  r e p r e s e n t s   t h r e e   y a r n   g u i d e   p i e c e s   of  t h e  

warp   y a r n   g u i d e   m e m b e r s   12,  14,   16  w h i c h   o v e r l a p   o n e  

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

d r a w i n g   p a p e r   p l a n e .   The  y a r n   g u i d e   p i e c e s   of  t h e   w a r p  

20  y a r n   g u i d e   member  30  a r e   p o s i t i o n e d   a t   t h e   p o r t i o n s   r e -  

p r e s e n t e d   by  34^,   342  and   34^-   L i k e w i s e ,   t h e   warp   y a r n s  

b^  and  c^  a r e   p o s i t i o n e d   b e h i n d   t h e   warp  y a r n   a^ ,   a n d  

t h e   warp   y a r n s   b 2 , a n d   c2  a r e   p o s i t i o n e d   b e h i n d   t h e   w a r p  

y a r n   a2  ,  and  t he   warp   y a r n s   b^  and  c^  a r e   p o s i t i o n e d  

25  b e h i n d   t h e   warp  y a r n   a , .   I t   i s   now  s u p p o s e d   t h a t   in   t h e  
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v i c i n i t y   of   t h e   w e a v i n g   end   B  in   F i g .   3  ( a t   t h e   l o w e r  

e n d   in   F i g .   8 ) ,   t h e r e   a r e   i n t e r l a c e m e n t s   b e t w e e n   t h e  

w a r p   y a r n   d£  a n d   t h e   warp   y a r n s   a2 ,   b-,,  c2 ,   and   b e t w e e n  

t h e   wa rp   y a r n   d2  and   t h e   wa rp   y a r n s   a^ ,   b^ ,   c^  f o r   s o m e  

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

y a r n s   d^,   a3 ,   b^ ,   c^  to   be  l a i d   o b l i q u e l y .   As  shown  i n  

F i g .   8,  e a c h   of   t h e   r e e d   b l a d e s   52  i s   e n t e r e d   i n t o   e a c h  

of   t h e   gaps   b e t w e e n   a d j a c e n t   y a r n   g u i d e   p i e c e s   2  0  and   3 4  

of   t h e   warp   y a r n   g u i d e   m e m b e r s   12 ,   14,  16  a n d   t h e   w a r p  

10  y a r n   g u i d e   m e m b e r   30 .   A c c o r d i n g l y ,   e v e n   t h o u g h   t h e   w a r p  

y a r n   d^  and  t h e   wa rp   y a r n s   a^ ,   b^ ,   c^  a r e   o b l i q u e ,   t h e  

b l a d e s   52  c an   be  p r o p e r l y   i n s e r t e d   i n t o   g a p s   b e t w e e n  

a d j a c e n t   wa rp   y a r n s   a^  and  d^;   d^  and  a2  ;  a2  and   d2  ;  d 2  

a n d   a^ ;   a^  a n d   d ^ .  

15  As  t h e   r e e d   48  i s   l o w e r e d   up  to   t h e   p o s i t i o n   s h o w n  

by  t h e   a l t e r n a t e   l o n g   and  s h o r t   d a s h   l i n e s   i n   F i g .   3 ,  

t h e   r e e d   b l a d e s   52.^,  5 2 ^ , ,   522 ,   5 2 2 « '   523  a r e   -L°we*"ed 

w h i l e   b e i n g   h e l d   b e t w e e n   t h e   wa rp   y a r n s   a^  and   d^ :   d ^  

a n d   a2  :  a2  and   d2  :  d2  and  a^  :  a3  and  d^,   r e s p e c t i v e l y .  

20  T h u s ,   t h e s e   b l a d e s   a r e   p o s i t i o n e d   as  shown  i n   F i g .   9.  A s  

a p p a r e n t   f r o m   F i g .   9,  f o r   e x a m p l e   t h e   warp   y a r n   d^  w h i c h  

h a s   b e e n   moved   n e a r   to   t h e   warp   y a r n   a2  in   F i g .   8,  i s  

p u s h e d   l e f t   i n   F i g .   9  by  t h e   r e e d   b l a d e   52.^,  w h i c h   h a s  

b e e n   l o w e r e d .   T h i s   c a u s e s   t h e   w a r p   y a r n   d1  t o   be  s e p a -  

25  r a t e d   f r o m   t h e   w a r p   y a r n   a_  .  L i k e w i s e ,   t h e   w a r p   y a r n   d_  
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w h i c h   has   b e e n   m o v e d   n e a r   to  t h e   warp   y a r n   a^  in   F i g .   8 ,  

i s   s e p a r a t e d   t h e r e f r o m   in  F i g ,   9 .  

The  w a r p   y a r n   g u i d e   member  g r o u p   10  and   t h e   w a r p  

y a r n   g u i d e   member   30  a r e   c o n t i n u o u s l y   s w u n g   in   a  d i r e c -  

5  t i o n   t o w a r d   e a c h   o t h e r   f rom  t he   s t a t u s   shown  in   F i g .   3 .  

As  t h e   r e s u l t ,   t h e y   i n t e r s e c t   e a c h   o t h e r   in   an  X  s h a p e  

as  shown  in  F i g .   4.  C o n s e q u e n t l y ,   a  c l o s e d   gap  x  i s  

f o r m e d   by  t h e   w a r p   y a r n s   a,  b,  c  and  t h e   w a r p   y a r n s   d.  A 

w e f t   y a r n   f_  i s   i n s e r t e d   in   t h e   gap  x  by  a  known  d e v i c e  

10  s u c h   as  a  r a p i e r   d e v i c e   ( n o t   shown)  .  At  t h i s   t i m e ,   t h e  

r e e d   4  8  has   b e e n   a l r e a d y   r e t r e a t e d   l e f t .  

T h e n ,   t h e   w a r p   y a r n   g u i d e   member   g r o u p   10  and  t h e  

w a r p   y a r n   g u i d e   m e m b e r   30  s t a r t   m o v i n g   in   a  d i r e c t i o n  

away  f r o m   e a c h   o t h e r .   As  shown  in  F i g .   5,  t h e   d i s t a n c e s  

15  b e t w e e n   t h e   y a r n   g u i d e   p i e c e s   20  and  34  a r e   r e d u c e d   s u c k  

t h a t   t h e   w e f t   y a r n   f  i s   h e l d   by  and  b e t w e e n   t h e   w a r p  

y a r n s   a,  b,  £  and  t h e   warp  y a r n s   d.  As  t h e   r e e d   48  i s  

a d v a n c e d ,   t h e   b l a d e s   52  a r e   e n t e r e d   i n t o   g a p s   b e t w e e n  

t h e   y a r n   g u i d e   p i e c e s   2  0  and  34  a t   t h e   l o w e r   e n d s   t h e r e -  

20  o f ,   l i k e w i s e   in   F i g .   3.  The-  r e e d   48  as  i t   i s ,   i s   m o v e d  

in   t h e   f o r m   of  a  c i r c u l a r   a rc   and  l o w e r e d   to   t h e   p o s i -  

t i o n   shown  by  t h e   a l t e r n a t e   l o n g   and  s h o r t   d a s h   l i n e s .  

T h i s   c a u s e s   t h e   w e f t   y a r n   f  to   be  b e a t e n   to   t h e   w e a v i n g  

end   or  u p p e r   end   B  of  t h e   woven  f a b r i c   A .  

25  T h e r e a f t e r ,   t h e   wa rp   y a r n   g u i d e   member   g r o u p   10  a n d  
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t h e   warp   y a r n   g u i d e   member   30  move  in   a  d i r e c t i o n   a w a y  

f r o m   e a c h   o t h e r ,   and   r e t u r n   to   t h e   p o s i t i o n s   shown  i n  

F i g .   2.  A f t e r w a r d s ,   t h i s   c y c l e   w i l l   be  r e p e a t e d .  

The  i n s e r t i o n   of  t h e   w e f t   y a r n   f  '  i n t o   t h e   o p e n   g a p  

5  y  may  be  o m i t t e d .  

F i g s .   10  to   12  show  e x a m p l e s   of  a  f a b r i c   woven  w i t h  

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

F i g s .   10  to   12,  t h e   w a r p   y a r n s   r e s p e c t i v e l y   g u i d e d   b y  

t h e   warp   y a r n   g u i d e   m e m b e r s   12,  14 ,   16  and   t h e   warp   y a r n  

10  g u i d e   member   30  a r e   r e p r e s e n t e d   by  a,  b,  c  and   d  l i k e -  

w i s e   in  F i g s .   1  to   5 .  

F i g .   10  shows   a  f a b r i c   h a v i n g   a  f l o a t   p a t t e r n ,   i n  

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

m e m b e r s   16  and   30  a r e   g r o u n d   w a r p   y a r n s ,   w h i l e   t h e   y a r n s  

15  a  and  b  r e s p e c t i v e l y   g u i d e d   by  t h e   g u i d e   m e m b e r s   12  a n d  

14  a r e   p a t t e r n   warp   y a r n s .   One  o r   b o t h   of  t h e   g u i d e   m e m -  

b e r s   16  and   30  a r e   r e c i p r o c a t e d   i n   t h e   w i d t h w i s e   d i r e c -  

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

warp   y a r n s   c  and  d  a r e   l a i d   as  shown  in   F i g .   10.   T h e  

2  0  g u i d e   m e m b e r s   12  and   14  a r e   r e c i p r o c a t e d   in   t h e   w i d t h -  

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

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

warp   y a r n s   c  and  d  as  shown  in  F i g .   1 0 .  

F i g .   11  shows  a  f a b r i c   h a v i n g   a  s i n k a g e   p a t t e r n ,   i n  

25  w h i c h   t h e   g u i d e   m e m b e r s   12  and  30  g u i d e   t h e   g r o u n d   w a r p  
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y a r n s   a  and   d,  w h i l e   t h e   g u i d e   m e m b e r s   14  and   16  g u i d e  

t h e   p a t t e r n   wa rp   y a r n s   b  and   c .   The  g u i d e   m e m b e r s   12  a n d  

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

m e m b e r s   14  and  16  a r e   r e c i p r o c a t e d   a t   a  g r e a t e r   s t r o k e .  

5  The  p a t t e r n   wa rp   y a r n s   b  and   £  a r e   l a i d   u n d e r   t h e   g r o u n d  

warp   y a r n s   a .  

F i g .   12  shows   a  f a b r i c   h a v i n g   a  f l o a t / s i n k a g e   c o m -  

b i n e d   p a t t e r n .   The  g u i d e   m e m b e r s   14  and  30  g u i d e   t h e  

g r o u n d   w a r p   y a r n s   b  and  d,  w h i l e   t h e   g u i d e   m e m b e r s   1 2  

10  and   16  g u i d e   t h e   p a t t e r n   w a r p   y a r n s   a  and  £ .   One  or   b o t h  

of  t h e   g u i d e   m e m b e r s   14  and   30  a r e   r e c i p r o c a t e d   a t   a  

s m a l l e r   s t r o k e ,   w h i l e   t h e   g u i d e   m e m b e r s   12  and   16  a r e  

r e c i p r o c a t e d   a t   a  g r e a t e r   s t r o k e .   The  p a t t e r n   warp   y a r n s  

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

15  p a t t e r n   w a r p   y a r n s   £  a r e   l a i d   u n d e r   t h e   g r o u n d   w a r p  

y a r n s   b .  

F i g s .   13  to   15  a r e   p r e p a r e d   f o r   c o m p a r i s o n   in   o r d e r  

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

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

20  U n l i k e   t h e   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   i n  

F i g .   13  t h e   r e e d   48  i s   n o t   e n t e r e d   i n t o   t h e   y a r n   g u i d e  

p i e c e s   20  and   34,  b u t   i s   e n t e r e d   i n t o   t h e   w a r p   y a r n s   a ,  

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

of  t h e   y a r n   g u i d e   p i e c e s   20  ( s u c h   low  p o s i t i o n   i s   r e -  

25  p r e s e n t e d   by  D  i n d i c a t e d   by  t h e   a l t e r n a t e   l o n g   and  s h o r t  
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d a s h   l i n e s ) .   The  r e e d   4  8  i s   f u r t h e r   l o w e r e d   and   e n t e r e d  

i n t o ,   t h e   warp   y a r n s   d  i m m e d i a t e l y   a b o v e   t h e   w e a v i n g   e n d  

B  ( a t   t h e   p o s i t i o n   r e p r e s e n t e d   by  '  E  i n d i c a t e d   by  t h e  

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

5  F i g .   14  i s   a  d i a g r a m   s i m i l a r   to   F i g .   8,  s h o w i n g   t h e  

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

F i g .   13,  as  s e e n   f r o m   t h e   r i g h t   s i d e   t h e r e o f .   T h i s   d i a -  

g r a m   shows  a  p o s i t i o n a l   r e l a t i o n s h i p   among  t h e   y a r n  

g u i d e   p i e c e s   20,   t h e   y a r n   g u i d e   p i e c e s   34  and   t h e   r e e d  

0  b l a d e s   52  . 

More  s p e c i f i c a l l y ,   t h e   b l a d e   52^  i s   e n t e r e d   b e t w e e n  

t h e   wa rp   y a r n s   a ^ ,   b^ ,   c^  and   t h e   warp   y a r n   d^ .   H o w e v e r ,  

t h e   b l a d e   52^,   i s .   n o t   a c t u a l l y   _ e n t e r e d   b e t w e e n   t h e   w a r p  

y a r n   d^  and  t h e   w a r p   y a r n s   a2 ,   c2  as   s ^own   ky  t h e  

5  a l t e r n a t e   l o n g   and.   s h o r t   d a s h   l i n e s .   ( p h a n t o m   l i n e s ) .  

F i g .   15  i s   a  d i a g r a m   s h o w i n g   t h e   s t a t e   w h e r e   t h e  

r e e d   i s   l o w e r e d   to   t h e   p o s i t i o n   E  in   F i g .   13 ,   as  s e e n  

f r o m   t h e   r i g h t   s i d e   in   F i g .   -  13 .   H e r e ,   t h e   b l a d e   52^ ,   i s  

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

0  c a n n o t   be  e n t e r e d   b e t w e e n   t h e   warp   y a r n   d^  and   t h e   w a r p  

y a r n s   a2  ,  b2  ,  c2  .  Thus  ,  t h e   w a r p   y a r n   d^  c a n n o t   be  s e p a -  

r a t e d   f rom  t h e   warp   y a r n s   a2 ,   b2 ,   c2  .  L i k e w i s e ,   t h e   w a r p  

y a r n   d2  c a n n o t   be  s e p a r a t e d   f r o m   t h e   w a r p   y a r n s   a^ ,   b ^ ,  

C 3 -  

!5  F i g s .   16  to   23  show  a  w e a v i n g   m a c h i n e   i n   a c c o r d a n c e  
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w i t h   a  s e c o n d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   I n  

F i g s .   16  to   23,   l i k e   p a r t s   a r e   d e s i g n a t e d   by  l i k e   r e f e -  

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

b o d i m e n t ,   a d d e d   by  1 0 0 .  

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

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

In  t h e   f i r s t   e m b o d i m e n t ,   b o t h   two  g r o u p s   of  w a r p  

y a r n   g u i d e   m e m b e r s   f o r   f o r m i n g   a  s h e d d i n g   of  warp   y a r n s  

a r e   s i m i l a r   to   t h e   g u i d e   b a r s   u s e d   i n   a  w a r p   k n i t t i n g  

10  m a c h i n e .   In  t h e   s e c o n d   e m b o d i m e n t ,   a  s u b s t a n t i a l l y   h o r i -  

z o n t a l   warp  y a r n   g u i d e   member   172  i s   u s e d   i n s t e a d   of  t h e  

warp   y a r n   g u i d e   m e m b e r   30  of  t h e   g u i d e   b a r   t y p e   in   t h e  

f i r s t   e m b o d i m e n t .   T h i s   warp   y a r n   g u i d e   m e m b e r   172  f o r m s  

a  s h e d d i n g   of  wa rp   y a r n s   t o g e t h e r   w i t h   a  w a r p   y a r n   g u i d e  

15  member   g r o u p   110  s i m i l a r   to   t h e   warp   y a r n   g u i d e   m e m b e r  

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

The  f o l l o w i n g   d e s c r i p t i o n   w i l l   be  made  of  w a r p  

y a r n s   a,  b,  c  g u i d e d   by  t h e   warp   .yarn  g u i d e   member   g r o u p  

1 1 0 .  

20  When  w e a v i n g   a  f a b r i c   shown  in  F i g s .   23  and  24  t o  

be  d i s c u s s e d   l a t e r ,   t h e   g u i d e   m e m b e r s   w i l l   be  moved  a s  

o u t l i n e d   b e l o w .  

The  warp   y a r n   g r o u p   a  c o n s t i t u t e s   a  f i r s t   warp   y a r n  

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

25  woven  f a b r i c   A.  A c c o r d i n g l y ,   a  warp   y a r n   g u i d e   m e m b e r  
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112  f o r   g u i d i n g   t h e   w a r p   y a r n   g r o u p   a  i s   n o t   moved   i n  

t h e   w i d t h w i s e   d i r e c t i o n   of   t h e   woven   f a b r i c   A,  i . e . ,   i n  

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

p l a n e   ( H o w e v e r ,   when  t h e   warp   y a r n   g u i d e   member   1 1 2  

5  g u i d e s   warp  y a r n s   t r a v e l l i n g   in   t h e   w i d t h w i s e   d i r e c t i o n  

of  t h e   f a b r i c ,   t h e   w a r p   y a r n   g u i d e   member   112  i s   m o v e d  

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

p a p e r   p l a n e )   . 

The  warp   y a r n   g r o u p   b  i s   l a i d   in  an  o b l i q u e   d i r e c -  

10  t i o n   of  t h e   woven  f a b r i c   A.  The  warp   y a r n   g r o u p   c  i s  

l a i d   a l s o   in  an  o b l i q u e   d i r e c t i o n ,   b u t   in   a  d i f f e r e n t  

d i r e c t i o n   f rom  t h e   o b l i q u e   d i r e c t i o n   of  t h e   warp   y a r n  

g r o u p   b.  A c c o r d i n g l y ,   t h e   wa rp   y a r n   g u i d e   m e m b e r s   1 1 4  

and   116  f o r   g u i d i n g   t h e   w a r p   y a r n   g r o u p s   b  and   c  r e s p e c -  

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

w i d t h w i s e   d i r e c t i o n   of  t h e   woven  f a b r i c   A .  

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

114  i s   moved  f rom  t h i s   s i d e   of  t h e   d r a w i n g   p a p e r   p l a n e  

to   t h e   b a c k   s i d e   t h e r e o f   ,  t h e   o t h e r   warp   y a r n   g u i d e   m e m -  

20  b e r   116  is   moved  f r o m   t h e   b a c k   s i d e   to   t h i s   - s i d e .  

The  i n v e n t o r   c a l l s   t h e   warp   y a r n   g u i d e   member   172  a  

warp   y a r n   g u i d e   member   o f   t h e   h e a l d   b a r   t y p e .  

L i k e w i s e   t h e   wa rp   y a r n   g u i d e   members   1 1 2 ,   114 ,   1 1 6 ,  

t h e   warp   y a r n   g u i d e   m e m b e r   of  t h e   h e a l d   b a r   t y p e   1 7 2  

25  e x t e n d s   in  t h e   w i d t h w i s e   d i r e c t i o n   of  t h e   woven  f a b r i c  
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A,  a n d   i s   p r o v i d e d   a t   t h e   t i p   t h e r e o f   t h r o u g h   a  b l o c k  

173  w i t h   a  p l u r a l i t y   of  n e e d l e - l i k e   h e a l d s   174 ,   e a c h  

p r o v i d e d   in   t h e   t i p   t h e r e o f   w i t h   a  g u i d e   b o r e .   T h e  

h e a l d s   174  a r e   s u b s t a n t i a l l y   h o r i z o n t a l l y   d i s p o s e d .  

5  L i k e w i s e   t h e   wa rp   y a r n   g u i d e   member   30  in   t h e   f i r s t   e m -  

b o d i m e n t ,   one   warp   y a r n   g r o u p   d  f e d   f r o m   w a r p   beams   ( n o t  

s h o w n )   p a s s e s   t h r o u g h   t h e   b o r e s   in   t h e   h e a l d s   174  and   i s  

g u i d e d   to   t h e   w e a v i n g   end  B.  In  t h e   woven   f a b r i c   A  s h o w n  

in   F i g s .   23  and   24,  t h e   warp   y a r n   g r o u p   d  g u i d e d   by  t h e  

10  w a r p   y a r n   g u i d e   member   of  t h e   h e a l d   b a r   t y p e   1 7 2 ,  

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

d i r e c t i o n   of  t h e   woven  f a b r i c .  

The  warp   y a r n   g u i d e   member   of  t h e   h e a l d   b a r   t y p e  

172  i s   s u p p o r t e d   by  a  C - s h a p e   l e v e r   138  and   a d a p t e d   t o  

15  be  r e c i p r o c a t e d   s u b s t a n t i a l l y   l i n e a r l y   in   a  h o r i z o n t a l  

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

r a p i e r   d e v i c e   35  in   t h e   f i r s t   e m b o d i m e n t   (more   e x a c t l y ,  

t h e   member   172  i s   r e c i p r o c a t e d   in   t h e   fo rm  of  a  c i r c u l a r  

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

2  0  140)   .  T h i s   c a u s e s   e a c h   h e a l d   174  to   be  a d v a n c e d   a n d  

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

y a r n   g u i d e   p i e c e s   20  of  t h e   wa rp   y a r n   g u i d e   member   g r o u p  

1 1 0 .  

A  m a g a z i n e   w e f t   y a r n   i n s e r t i n g   d e v i c e   i s   g e n e r a l l y  

25  d e s i g n a t e d   by  t h e   r e f e r e n c e   n u m e r a l   175 .   Fo r   s i m p l i f i c a -  
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t i o n ,   t h i s   d e v i c e   i s   shown  in   F i g s .   16  and   17  o n l y .   I n  

t h i s   d e v i c e   1 7 5 ,   e n d l e s s   c h a i n s   176  t r a v e l   on  b o t h   s i d e s  

o f   t h e   w i d t h w i s e   d i r e c t i o n   of   t h e   woven   f a b r i c   A  r e s p e c -  

t i v e l y ,   i . e . ,   on  t h i s   s i d e   and   t h e   b a c k   s i d e   of  t h e  

5  d r a w i n g   p a p e r   p l a n e   in   r e s p e c t i v e   p l a n e s   p a r a l l e l   w i t h  

t h e   d r a w i n g   p l a n e .   The  c h a i n s   176  a r e   p r o v i d e d   w i t h  

e n g a g e m e n t   p o r t i o n s   ( n o t   shown)   f o r   w e f t   y a r n s   fj_  a t  

p r e d e t e r m i n e d   s p a c i a l   i n t e r v a l s .   A  w e f t   y a r n   f  '  h a v i n g  

s u b s t a n t i a l l y   t h e   same  l e n g t h   as  t h e   w i d t h   of   t h e   w o v e n  

10  f a b r i c   A  is   l a i d   o v e r   and  b e t w e e n   e a c h   p a i r   of  o p p o s i t e  

e n g a g e m e n t   p o r t i o n s   of  t h e   c h a i n s   176  a t   a  p o s i t i o n   ( n o t  

s h o w n )   w h i c h   i s   l o c a t e d   in   t h e   r i g h t   s i d e   in   F i g .   1 7 .  

The   w e f t   y a r n   f_|_  t h u s   h e l d   in   t h e   w i d t h w i s e   d i r e c t i o n   o f  

t h e   woven  f a b r i c   A  i s   t r a n s l a t i o n a l l y   moved   w i t h   t h e  

15  a d v a n c e m e n t   of  t h e   c h a i n s   176  in   t h e   d i r e c t i o n   shown  b y  

t h e   a r r o w .   A  s p r o c k e t   176  g u i d e s   t h e   c h a i n s   176 .   T h e  

d e v i c e   175  may  be  e m b o d i e d   in   more   d e t a i l   a c c o r d i n g   t o  

t h e   J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  4 5 - 1 6 8 9 6   o r  

4 7 - 1 6 8 6 8 .  

2  0  A  s t a t i o n a r y   g u i d e   member   180  f o r   t h e   woven  f a b r i c  

A  has   a  p a i r   of  l o n g - s i z e   m e m b e r s   o p p o s i t e   t o   e a c h   o t h e r  

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

p a s s   t h e r e t h r o u g h .   L i k e w i s e   t h e   w a r p   y a r n   g u i d e   m e m b e r s ,  

t h i s   g u i d e   member   180  e x t e n d s   t h r o u g h o u t   t h e   w i d t h w i s e  

25  d i r e c t i o n   of  t h e   woven   f a b r i c   A.  The  f a b r i c   g u i d e   m e m b e r  
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180  i s   s u p p o r t e d   by  a  s u p p o r t   member  1 8 2 .  

T h e r e   i s   s c h e m a t i c a l l y   shown  a  w e f t   y a r n   i n s e r t i n g  

d e v i c e   135  s u c h   as  a  s h u t t l e   d e v i c e   or  a  r a p i e r   d e v i c e  

f o r   i n s e r t i n g   w e f t   y a r n s   f r o m   one  end  to   t h e   o t h e r   e n d  

5  of  t h e   woven   f a b r i c   A  in   t h e   w i d t h w i s e   d i r e c t i o n   t h e r e -  

o f .   W e f t   y a r n s   to   be  i n s e r t e d   by  t h i s   d e v i c e   135  a r e  

g e n e r a l l y   d e s i g n a t e d   by  f  . 

The  f o l l o w i n g   d e s c r i p t i o n   w i l l   d e s c r i b e   t h e   o p e r a -  

t i o n   of  t h e   w e a v i n g   m a c h i n e   of  t h e   s e c o n d   e m b o d i m e n t  

10  w i t h   r e f e r e n c e   to   F i g s .   17  to   21.   In  t h e s e   f i g u r e s ,   e a c h  

of  t h e   a r r o w s   i n d i c a t e d   in  t h e   v i c i n i t y   of  t h e   warp   y a r n  

g u i d e   member   g r o u p   110,   t h e   warp   y a r n   g u i d e   member   o f  

t h e   h e a l d   b a r   t y p e   172  and  t h e   r e e d   148  shows  t h e   d i r e c -  

t i o n   in   w h i c h   t h e   member   c o n c e r n e d   i s   moved  b e t w e e n   t h e  

15  s t e p   c o n c e r n e d   and   t h e   n e x t   s t e p .  

F i g .   17  shows  t h e   warp   y a r n   g u i d e   member   g r o u p   1 1 0  

of  w h i c h   c l o c k w i s e   s w i n g   a r o u n d   a  s h a f t   12  4  has   b e e n  

f i n i s h e d .   Y a r n   g u i d e   p i e c e s   20  a t t a c h e d   to  t h e   t i p   o f  

t h e   warp   y a r n   g u i d e   member  g r o u p   110  a r e   r e t r e a t e d   t o  

20  t h e   l e f t m o s t   or  r e m o t e s t   p o s i t i o n   f rom  t h e   w e a v i n g   e n d  

B.  L i k e w i s e ,   t h e   warp   y a r n   g u i d e   member  of  t h e   h e a l d   b a r  

t y p e   172  i s   r e t r e a t e d   to   t h e   r i g h t m o s t   or  r e m o t e s t   p o s i -  

t i o n   f r o m   t h e   w e a v i n g   end  B.  A c c o r d i n g l y ,   t h e   t h r e e   w a r p  

y a r n   g r o u p s   a,  b,  c  g u i d e d   by  t h e   warp   y a r n   g u i d e   mem-  

25  b e r   g r o u p   110  fo rm  an  open   gap  y  t o g e t h e r   w i t h   t h e   w a r p  
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y a r n   g r o u p   d  g u i d e d   by  t h e   warp   y a r n   g u i d e   m e m b e r   of  t h e  

h e a l d   b a r   t y p e   1 7 2 .  

More  s p e c i f i c a l l y ,   t h e   gap  y  in   t h e   f o r m   of  a n  

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

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

p i e c e s   120  and   t h e   w e a v i n g   end  B  and   by  t h a t   p o r t i o n   o f  

t h e   wa rp   y a r n   g r o u p   d  l o c a t e d   b e t w e e n   t h e   h e a l d s   174  a n d  

t h e   w e a v i n g   end   B.  T h i s   gap  y  i s   o p e n e d   s i n c e   no  w a r p  

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

10  b e t w e e n   t h e   u p p e r   e n d s   of  t h e   gap  y.  In   F i g .   17,   t h e  

w e f t   y a r n   fj_  i s   b r o u g h t   i n t o   t h i s   o p e n   gap   y  t h r o u g h  

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

i n s e r t i n g   d e v i c e   1 7 5 .  

In  F i g .   18,   t h e   warp  y a r n   g u i d e   m e m b e r   g r o u p   110  i s  

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

of  t h e   h e a l d   b a r   t y p e   172  i s   moved   s l i g h t l y   l e f t w a r d   i n  

c l o s e   to   t h e   p o s i t i o n   r i g h t   a b o v e   t h e   w e a v i n g   end   B .  

T h i s   r e d u c e s   t h e   w i d t h   of  t h e   gap  y  f o r m e d   by  t h e   w a r p  

y a r n   g r o u p s   g u i d e d   by  b o t h   m e m b e r s   110  and   1 7 2 .   The  w e f t  

2  0  y a r n   f_^  in   t h e   gap  y  i s   h e l d   by  and   b e t w e e n   b o t h   w a r p  

y a r n   g r o u p s ,   and   moved  d o w n w a r d   as  p u s h e d   by  t h e   r e e d  

148  w h i c h   has   b e e n   moved  in  t h e   d o w n w a r d l y   r i g h t w a r d  

d i r e c t i o n   f r o m   t h e   p o s i t i o n   in   F i g .   17  to   t h e   p o s i t i o n '  

r i g h t   a b o v e   t h e   w e a v i n g   end  B .  

25  In  F i g .   19,   t h e   warp  y a r n   g u i d e   member   g r o u p   110  i s  
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c o n t i n u o u s l y   moved  r i g h t w a r d ,   w h i l e   t h e   wa rp   y a r n   g u i d e  

m e m b e r   of  t h e   h e a l d   b a r   t y p e   172  i s   c o n t i n u o u s l y   m o v e d  

l e f t .   C o n s e q u e n t l y ,   t h e   h e a l d s   174  p a s s   t h r o u g h   gaps   o f  

t h e   y a r n   g u i d e   p i e c e s   120  a t   t h e   p o s i t i o n   r i g h t   .  a b o v e  

5  t h e   w e a v i n g   end   B,  and  t h e   t i p s   of  t h e   h e a l d s   •  1 7 4  

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

p i e c e s   120 .   By  s u c h   m o v e m e n t s ,   t h e   gap   y_  f o r m e d   by  t h e  

w a r p   y a r n   g r o u p s   in  F i g s .   17  and  18  i s   c l o s e d ,   c a u s i n g  

t h e   w e f t   y a r n   fj_  to   be  c o m p l e t e l y   c a u g h t   by  t h e   w a r p  

10  y a r n   g r o u p s .   The  r e e d   148  i s   l o w e r e d   to   t h e   p o s i t i o n  

i m m e d i a t e l y   a b o v e   t h e   w e a v i n g   end   B,  c a u s i n g   t h e   w e f t  

y a r n   to   be  p u s h e d   to   t h e   w e a v i n g   end   B .  

In  F i g .   20,   t h e   warp   y a r n   g u i d e   member   g r o u p   110  i s  

moved   to   i t s   r i g h t m o s t   p o s i t i o n ,   w h i l e   t h e   warp   y a r n  

15  g u i d e   member   of  t h e   h e a l d   b a r   t y p e   172  i s   moved  to   i t s  

l e f t m o s t   p o s i t i o n .   The  t i p s   of  t h e   h e a l d s   174  t h e r e f o r e  

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

t o   t h e   warp   y a r n   g u i d e   member  g r o u p   1 1 0 .   T h u s ,   a  c l o s e d  

gap  x  i s   f o r m e d   by  t h e   t h r e e   wa rp   y a r n   g r o u p s   a,  b,  c  

20  g u i d e d   by  t h e   warp   y a r n   g u i d e   member   g r o u p   110  and  b y  

t h e   wa rp   y a r n   g r o u p   d  g u i d e d   by  t h e   w a r p   y a r n   g u i d e   mem-  

b e r   of  t h e   h e a l d   b a r   t y p e   172 .   T h i s   gap  x  in   t h e   fo rm  o f  

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

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

25  t h e   h e a l d s   174  i s   p r e s e n t   a t   t h e   b o t t o m   of  t h e   t r i a n g l e  
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e x i t i n g   t h e   u p p e r   end   of  t h e   gap   x-  F i g .   20  shows   a  w e f t  

y a r n   f_  i n s e r t e d   i n t o   t h i s   c l o s e d   gap   x  f r o m   one   end   t o  

t h e   o t h e r   end   of  a  woven  f a b r i c   A  i n   t h e   w i d t h w i s e   d i -  

r e c t i o n   t h e r e o f ,   t h e   w e f t   y a r n   f_  b e i n g   i n s e r t e d   by  a  

5  w e f t   y a r n   i n s e r t i n g   d e v i c e   135  s u c h   as  a  s h u t t l e   d e v i c e  

or  a  r a p i e r   d e v i c e .   When  t h e   w e f t   y a r n   i s   i n s e r t e d   b y  

t h e   d e v i c e   1 3 5 ,   a  s h u t t l e   d e v i c e ,   a  r a p i e r   d e v i c e   or   t h e  

l i k e   p a s s e s   on  t h e   r e e d   148  as  g u i d e d   t h e r e b y .   T h e r e -  

a f t e r ,   t h e   r e e d   148  i s   r e t r e a t e d   w h i l e   b e i n g   k e p t   a w a y  

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

d i r e c t i o n .  

A l t h o u g h   n o t   shown  by  a  d r a w i n g   in   t h e   f o r m   s i m i l a r  

to   F i g .   20,   t h e   h e a l d s   174  w i l l   be  s l i g h t l y   r e t r e a t e d  

and  t h e   r e e d   b l a d e s   152  w i l l   a d v a n c e   in   t h e   n e x t   s t e p   t o  

15  t h e   s t e p   shown  in   F i g .   20.  T h i s   i s   shown  i n   F i g .   22 ,   i n  

w h i c h   e a c h   of   t h e   r e e d   b l a d e s   152  i s   e n t e r e d   i n t o   e a c h  

of  g a p s   b e t w e e n   a d j a c e n t   y a r n   g u i d e   p i e c e s   12  0  a n d  

h e a l d s   174  (The   y a r n   g u i d e   p i e c e s   120 ,   t h e   h e a l d s   1 7 4  

and  t h e   r e e d   b l a d e s   152  a r e   a l s o   l o c a t e d   i n   t h e   s a m e  

20  p o s i t i o n s   as  t h o s e   in   F i g .   22  when  t h e   w e f t   y a r n   f '  

i n s e r t e d   i n t o   t h e   open  gap  y_  i s   to   be  b e a t e n   by  t h e   r e e d  

1 4 8 ) .  

In  F i g .   21,   t h e   r e e d   b e a t i n g   i s   c o m p l e t e d ,   and  t h e  

warp   y a r n   g u i d e   member   . g roup   110  and   t h e   w a r p   y a r n   g u i d e  

25  member   of  t h e   h e a l d   b a r   t y p e   172  s t a r t   r e t r e a t i n g   l e f t '  
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a n d   r i g h t ,   r e s p e c t i v e l y .   Wi th   t h e   gap  x  c l o s e d ,   t h e   w e f t  

y a r n   f  i s   c a u g h t   by  one   g r o u p   of  warp   y a r n s   a,  b,  c  a n d  

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

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

t h e   w e a v i n g   end  B .  

W h i l e   t h e   w e a v i n g   o p e r a t i o n s   in  F i g s .   17  to   21  a r e  

u n d e r   way,   t h e   wa rp   y a r n   g u i d e   m e m b e r s   114  and  116  f o r  

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

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

t i o n   of   t h e   woven   f a b r i c   A,  i . e . ,   in  t h e   v e r t i c a l   d i r e c -  

t i o n   w i t h   r e s p e c t   to   t h e   d r a w i n g   p a p e r   p l a n e .   A c c o r d i n g  

to   t h i s   s e c o n d   e m b o d i m e n t ,   b o t h   g u i d e   m e m b e r s   114  a n d  

116  a r e   moved  in   o p p o s i t e   d i r e c t i o n s .   Such  m o v e m e n t   i s  

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

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

m o v e m e n t   of  b o t h   g u i d e   m e m b e r s   114  and  116  s h o u l d   b e  

s u c h   t h a t ,   when  t h e   h e a l d s   174  a r e   to   be  e n t e r e d   i n t o  

g a p s   of  t h e   wa rp   y a r n   g u i d e   m e m b e r s   112 ,   114 ,   116 ,   e a c h  

gap  f o r m e d   by  a d j a c e n t   two  y a r n   g u i d e   p i e c e s   of  one  w a r p  

y a r n   g u i d e   member   i s   a l i g n e d   w i t h   e a c h   gap  f o r m e d   by  t h e  

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

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

t h e   h e a l d s   1 7 4 .  

The  warp   y a r n   g u i d e   member   112  i s   i m m o v a b l e   in   t h e  

w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c   when  w e a v i n g   t h e   w o v e n  
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f a b r i c   A  shown  in  F i g s .   23  a n d   24.   The  w a r p   y a r n   g u i d e  

m e m b e r   of  t h e   h e a l d   b a r   t y p e   172  and  t h e   r e e d   148  a r e  

a l w a y s   i m m o v a b l e .  

Wi th   t h e s e   s t e p s   in   F i g s .   17  to   21,   one  c y c l e   o f  

5  w e a v i n g   o p e r a t i o n   i s   f i n i s h e d .   By  r e p e a t i n g   t h i s   c y c l e ,  

t h e   f a b r i c   A  i s   c o n t i n u o u s l y   woven  and   t a k e n   up  by  a  

t a k e - u p   r o l l e r   ( n o t   shown)   t h r o u g h   g u i d e   r o l l s   1 8 4 .  

A c c o r d i n g   to  t h i s   s e c o n d   e m b o d i m e n t ,   t h e   wa rp   y a r n  

g u i d e   member  g r o u p   110  and   t h e   warp   y a r n   g u i d e   member   o f  

10  t h e   h e a l d   b a r   t y p e   172  a r e   r e c i p r o c a t e d   in   o p p o s i t e   d i -  

r e c t i o n s ,   c a u s i n g   t h e   g r o u p   110  and  t h e   member   172  t o   b e  

m o v e d   away  f rom  or  t o w a r d   e a c h   o t h e r .   A l t e r n a t e l y ,   o n e  

m e m b e r   may  be  s e c u r e d   w h i l e   t h e   o t h e r   member   may  b e  

r e c i p r o c a t e d .   T h i s   a l s o   e n a b l e s   t h e   h e a l d s   174  to   b e  

15  r e l a t i v e l y   moved  in   d i r e c t i o n s   away  f r o m   and   t o w a r d   t h e  

y a r n   g u i d e   p i e c e s   12  0  of  t h e   t h e   warp  y a r n   g u i d e   m e m b e r  

g r o u p   1 1 0 .  

In  any  c a s e ,   i t   i s   e s s e n t i a l   in  t h e   p r e s e n t   i n v e n -  

t i o n   t h a t   t h e   h e a l d s   174  p a s s   t h r o u g h   g a p s   of   t h e   y a r n  

20  g u i d e   p i e c e s   and  t h a t   t h e   r e e d   b l a d e s   a r e   e n t e r e d   b e t -  

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

A c c o r d i n g   to  t h i s   s e c o n d   e m b o d i m e n t ,   t h e   r e e d   1 4 8  

c a r r i e s   ou t   one  b e a t i n g   f o r   t h e   w e f t   f  '  d u r i n g   one  c y c l e  

o p e r a t i o n ,   b u t   t h e   r e e d   148  may  c a r r y   o u t   one  b e a t i n g  

25  f o r   e a c h   of  two  w e f t   y a r n s   f  and  f .  
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F i g s .   23  and  24  show  one  e x a m p l e   of  t h e   f a b r i c   A 

woven   w i t h   t h e   w e a v i n g   m a c h i n e   of  t h e   s e c o n d   e m b o d i m e n t .  

In  t h i s   f a b r i c   A,  t h e   warp   y a r n s   in  t h e   w e a v i n g   d i r e c -  

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

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

a r r a n g e d .   The  w e f t   y a r n s   i n c l u d e   t h e   w e f t   y a r n s   f_ 

i n s e r t e d   by  a  s h u t t l e   d e v i c e ,   a  r a p i e r   d e v i c e   or   t h e  

l i k e   and  t h e   w e f t   y a r n s   f  1  i n s e r t e d   by  t h e   m a g a z i n e   w e f t  

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

10  The  o b l i q u e   y a r n s   i n c l u d e   t h e   l e f t - u p   y a r n s   b  and  t h e  

r i g h t - u p   y a r n s   c  w h i c h   i n t e r s e c t   t h e   y a r n s   b.  For   e x a m -  

p l e ,   when  2  8  warp   y a r n s   p e r   i n c h   a r e   i n s e r t e d   by  t h e  

h e a l d s   174  and   28  warp   y a r n s   p e r   i n c h   a r e   i n s e r t e d   b y  

t h e   y a r n   g u i d e   p i e c e s   120  of  t h e   wa rp   y a r n   g u i d e   m e m b e r  

15  12,   t h e   n u m b e r   of  warp   y a r n s   of  t h e   f a b r i c   A  in   t h e  

w i d t h w i s e   d i r e c t i o n   i s   56.  F u r t h e r ,   when  28  o b l i q u e  

y a r n s   b  and  28  o b l i q u e   y a r n s   c  a r e   a r r a n g e d ,   t h e   f a b r i c  

A  in   i t s   e n t i r e t y   has  an  a p p a r e n t   d e n s i t y   of  4  x  2 8  

y a r n s / i n c h ,   or  112  y a r n s / i n c h .  

2  0  The  f o l l o w i n g   d e s c r i p t i o n   w i l l   d i s c u s s   t h e   u p - a n d -  

down  r e l a t i o n s h i p   among  t h e   y a r n s   in  t h e   f a b r i c   A .  

S i n c e   t h e   f a b r i c   A  in   F i g .   24  i s   shown  as  s e e n   i n  

t h e   d i r e c t i o n   shown  by  t h e   a r r o w   in   F i g .   16,  t h e   w a r p  

y a r n s   b  g u i d e d   by  t h e   warp   y a r n   g u i d e   member   114  a r e  

2  5  l a i d   on  t h e   warp   y a r n s   a  g u i d e d   by  t h e   l e f t - h a n d   w a r p  
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y a r n   g u i d e   member   112  in   F i g .   16,  and  t h e   w a r p   y a r n s   c  

g u i d e d   by  t h e   r i g h t - h a n d   warp   y a r n   g u i d e   member   116  a r e  

l a i d   on  t h e   warp   y a r n s   b.  W h i l e   g u i d e d   by  t h e   h e a l d s  

1 7 4 ,   t h e   s e c o n d   g r o u p   of  t h e   wa rp   y a r n s   d  i s   r e c i p r o c a t -  

5  ed  l e f t   and   r i g h t   of  t h e   wa rp   y a r n s   a,  b,  c.  A c c o r d -  

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

y a r n s   a,  b,  c  and  t h e   w e f t   y a r n s   fJ  and   u n d e r   t h e   w e f t  

y a r n s   f .   The  w e f t   y a r n s   f  a r e   l a i d   on  t h e   wa rp   y a r n s   d ,  

b u t   l a i d   u n d e r   a l l   o t h e r   y a r n s .   The  w e f t   y a r n s   f '   a r e  

10  l a i d   u n d e r   t h e   wa rp   y a r n s   d,  b u t   l a i d   on  a l l   o t h e r  

y a r n s .   As  t o   t h e   y a r n s   a,  b,  c,  i f   t h e   w a r p   y a r n   g u i d e  

m e m b e r s   1 1 2 ,   114 ,   116  f o r   g u i d i n g   s u c h   y a r n s   a r e   c h a n g e d  

in  l e f t - t o - r i g h t   d i r e c t i o n a l   o r d e r ,   t h e   u p - a n d - d o w n  

r e l a t i o n s h i p   t h e r e o f   may  be  a c c o r d i n g l y   c h a g e d .  

15  F i g .   23  s h o w s ,   i n   an  e n l a r g e d   s c a l e ,   a  v e r y   f i n e  

p o r t i o n   of  t h e   f a b r i c   woven  i n   t h e   m a n n e r   as  a b o v e - m e n -  

t i o n e d .   In  t h i e   f a b r i c ,   e a c h   g r o u p   of  t h e   o b l i q u e   w a r p  

y a r n s   b,  c  i s   shown  as  g e n e r a l l y   e x t e n d e d   in   t h e   s a m e  

d i r e c t i o n ,   b u t   a c t u a l l y   l a i d   in   z i g z a g s   w h i l e   b e i n g  

20  t u r n e d   l e f t   and   r i g h t ,   f o r   e x a m p l e ,   i n   a  w i d t h   of  a b o u t  

1  cm  (See   F i g .   25  ( 1 ) ) .  

T h u s ,   t h e   o b l i q u e l y   l i n e a r   y a r n s   a r e   l a i d   w h i l e  

b e i n g   e v e n l y   t u r n e d   l e f t   and   r i g h t   and   c o n t i n u o u s l y  

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

25  t i o n .   I n s t e a d   of  s u c h   a r r a n g e m e n t ,   any   o t h e r   r e g u l a r   o r  
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i r r e g u l a r   a r r a n g e m e n t   as  shown  in  F i g .   25  (2)  to   (5)  m a y  

be  a d o p t e d .   As  shown  in  F i g .   25,  t h e   warp   y a r n s   t r a v -  

e l l i n g   - i n   t h e   w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c   may  c o n -  

t i n u o u s l y   t r a v e l   in   t h e   w i d t h w i s e   d i r e c t i o n   of  t h e   f a b -  

5  r i c   t h r o u g h o u t   t h e   l e n g t h   in   t h e   w e a v i n g   d i r e c t i o n   ( S e e  

F i g s .   25  (1)  and  ( 2 ) ) ,   or  may  t r a v e l   in  t h e   w i d t h w i s e  

d i r e c t i o n   of  t h e   f a b r i c   a t   p o r t i o n s   in   t h e   w e a v i n g  

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

t h e   w e a v i n g   d i r e c t i o n   (See   F i g .   25  (3)  to   ( 5 ) ) .   F u r t h e r ,  

10  t h e   w a r p   y a r n s   may  no t   be  r e c i p r o c a t e d   e v e n l y   l e f t   a n d  

r i g h t   in   t h e   w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c   (See '   F i g .  

25  ( 4 ) ) ,   or   may  be  r e c i p r o c a t e d   c o m p l e t e l y   a t   r a n d u m  

(See   F i g .   25  ( 5 ) ) .   I f   a  p l u r a l i t y   of  warp   y a r n s   t r a v e l  

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

15  y a r n s   may  t r a v e l   in   o p p o s i t e   d i r e c t i o n s   as  in   t h e   e x a m -  

p l e   a b o v e - m e n t i o n e d ,   in  t h e   same  d i r e c t i o n   or   in   a n  

a r b i t r a r y   m a n n e r   w i t h o u t   any  r e g u l a r   r e l a t i o n .  

A c c o r d i n g   to  t h i s   s e c o n d   e m b o d i m e n t ,   t h e   wa rp   y a r n  

g u i d e   member   g r o u p   and   t h e   wa rp   y a r n   g u i d e   member   o f   t h e  

20  h e a l d   b a r   t y p e   a r e   r e c i p r o c a t e d   in   o p p o s i t e   d i r e c t i o n s ' ,   . 

c a u s i n g   b o t h   m e m b e r s   to   be  moved   away  f r o m   and   t o w a r d  

e a c h   o t h e r .   I n s t e a d   of  s u c h   a r r a n g e m e n t ,   one  member   o n l y  

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

h e a l d s   and   g u i d e   n e e d l e s   to   be  r e l a t i v e l y   moved   a w a y  

25  f r o m   and  t o w a r d   e a c h   o t h e r .   In  any  c a s e ,   i t   i s   e s s e n t i a l  
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in   t h e   p r e s e n t   i n v e n t i o n   t h a t   t h e   h e a l d s   p a s s   t h r o u g h  

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

b l a d e s   a r e   e n t e r e d   b e t w e e n   t h e   h e a l d s   and   t h e   y a r n   g u i d e  

p i e c e s .  

5  A c c o r d i n g   to   t h e   s e c o n d   e m b o d i m e n t ,   t h e   w e f t   y a r n s  

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

w e f t   y a r n s   may  be  i n s e r t e d   i n t o   t h e   c l o s e d   gap  o n l y .  

F i g .   26  i s   a  weave   s t r u c t u r e   d e s i g n   of  a n o t h e r   e x -  

a m p l e   of  a  f a b r i c   woven  w i t h   t h e   w e a v i n g   m a c h i n e   of  t h e  

10  s e c o n d   e m b o d i m e n t .  

In  t h i s   e x a m p l e ,   t h e   w e f t   y a r n s   f  '  a r e   n o t   i n s e r t e d  

i n t o   t h e   o p e n   gap ,   and  t h e   w e f t   y a r n s   f  a r e   i n s e r t e d  

i n t o   t h e   c l o s e d   gap  o n l y .   In  t h i s   e x a m p l e ,   t h e   y a r n s   a  

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

15  and   c  r e p r e s e n t   t h e   p a t t e r n   y a r n s .   A f t e r   a  w e f t   y a r n   f ^  

has   b e e n   b e a t e n ,   t h e   y a r n   g u i d e   p i e c e s   120  of   t h e   g u i d e  

member   112  f o r   g u i d i n g   t h e   w a r p   y a r n s   a,  a r e   moved  i n  

one  d i r e c t i o n   by  2 - r o w   p i t c h e s   w i t h   r e s p e c t   to  t h e  

h e a l d s   174 .   Then ,   t h e   n e x t   w e f t   y a r n   f2  i s   b e a t e n   a n d  

2  0  t h e   y a r n   g u i d e   p i e c e s   120  a r e   r e t u r n e d   t o   t h e   o r i g i n a l  

p o s i t i o n s   .  A  w e f t   y a r n   f  ̂   i s   t h e n   b e a t e n   .  Such  o p e r a -  

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

a r r a n g e m e n t ,   t h e   p a t t e r n   w a r p   y a r n s   b,  c  may  be  woven  i n  

t h e   f a b r i c   as  shown  in   F i g .   26  by  t r a n s v e r s e l y   m o v i n g  

25  t h e   warp   y a r n   g u i d e   m e m b e r s   114 ,   116  a c c o r d i n g   to   t h e  
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h e i g h t   of  t h e   c h a i n   l i n k s ,   e a c h   t i m e   t h e   w e f t   y a r n   i s  

b e a t e n .   The  g r o u n d   warp   y a r n s   d  a r e   l i n e a r l y   woven  b y  

t h e   w a r p   y a r n   g u i d e   member   of  t h e   h e a l d   b a r   t y p e .   As  t h e  

r e s u l t ,   t h e   f a b r i c   is   woven   as  shown  in  F i g .   2 7 .  

5  F i g .   28  shows   a  s u b s t a n t i a l   w e a v e   s t r u c t u r e   d e s i g n  

of  a  f a b r i c   woven  when  t h e   g u i d e   member   116  f o r   g u i d i n g  

t h e   w a r p   y a r n s   c  i s   o m i t t e d   or  n o t   o p e r a t e d .   In  t h i s  

f a b r i c ,   warp   y a r n s   a  and  warp   y a r n s   d  a r e   r e l a t i v e l y  

r e c i p r o c a t e d   by  a  t r a n s v e r s e   d i s t a n c e   c o v e r i n g   a d j a c e n t  

10  t h r e e   wa rp   y a r n s   b.  A  w e f t   y a r n   f  i s   b e a t e n   e a c h   t i m e  

b o t h   w a r p   y a r n s   a,  d  a r e   r e l a t i v e l y   moved  by  a  d i s t a n c e  

c o v e r i n g   a d j a c e n t   two  warp   y a r n s   b.  Warp  y a r n s   b  a r e  

l i n e a r l y   e x t e n d e d .   T h u s ,   t h e   warp   y a r n s   a r e   m u t u a l l y  

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

15  t u r e .  

F i g .   29  shows   a  v a r i a t i o n   of  t h e   w e a v i n g   m a c h i n e   o f  

t h e   s e c o n d   e m b o d i m e n t .   In  F i g .   29,  l i k e   p a r t s   a r e   d e s i g -  

n a t e d   by  l i k e   r e f e r e n c e   n u m e r a l s   u s e d   in  t h e   s e c o n d   e m -  

b o d i m e n t   . 

20  In  t h i s   v a r i a t i o n ,   a  warp   y a r n   g u i d e   member   of  t h e  

h e a l d   b a r   t y p e   172  i s   d i s p o s e d   s l i d a b l y   in   t h e   w i d t h w i s e  

d i r e c t i o n   of  a  f a b r i c .   As  shown  in  F i g .   30,   a  m o u n t i n g  

b a r   131  h a v i n g   a  C - s h a p e   s e c t i o n   i s   t h r e a d e d l y   c o n n e c t e d  

to   a  C - s h a p e   l e v e r   138'   a t   t h e   u p p e r   end  t h e r e o f ,   and  a  

25  s h a f t   133  p a s s e s   t h r o u g h   t h e   m o u n t i n g   b a r   131  in  t h e  
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w i d t h w i s e   d i r e c t i o n .   A  s l i d e   b e a r i n g   137  i s   f i t t e d   i n  

t h e   s h a f t   133  in   a  m a n n e r   s l i d a b l e   a l o n g   t h e   s h a f t   1 3 3 .  

The  warp   y a r n   g u i d e   m e m b e r   172  i s   r e c i p r o c a t e d   in   t h e  

d i r e c t i o n s   shown  by  t h e   a r r o w s .   The  w a r p   y a r n   g u i d e   m e m -  

5  b e r   of  t h e   h e a l d   b a r   t y p e   172  has   a  b a s e   b a r   143 .   At  o n e  

end   of  t h e   b a s e   b a r   1 4 3 ,   a  r o d   139  as  r e c i p r o c a t i n g  

m e a n s   i s   c o n n e c t e d   to   a  c h a i n   drum  ( n o t   shown)   by  a  

s p r i n g   141 ,   l i k e w i s e   i n   t h e   t h e   w a r p   y a r n   g u i d e   m e m b e r  

g r o u p   110 .   By  c h a i n   l i n k s   e n g a g e d   on  t h e   c h a i n   drum,   t h e  

10  a m o u n t   of  d i s p l a c e m e n t   of  t h e   r o d   139  i s   d e t e r m i n e d .  

T h u s ,   t h e   e n t e r i n g   p o s i t i o n s   of  t h e   h e a l d s   174  i n t o   t h e  

y a r n   g u i d e   p i e c e s   c an   be  f r e e l y   d e t e r m i n e d .  

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

may  be  u s e d   l i k e w i s e   in   t h e   wa rp   y a r n   g u i d e   m e m b e r s   o f  

15  t h e   g u i d e   b a r   t y p e   1 1 2 ,   114  and   1 1 6 .  

A c c o r d i n g   to   t h i s   v a r i a t i o n ,   w h i l e   t h e   warp   y a r n s  

@  a,  b,  £  g u i d e d   by  t h e   warp   y a r n   g u i d e   m e m b e r s   of  t h e  

g u i d e   b a r   t y p e   112 ,   1 1 4 ,   116  and   t h e   w a r p   y a r n s   d  g u i d e d  

by  t h e   warp   y a r n   g u i d e   member   of  t h e   h e a l d   b a r   t y p e   1 7 2  

20  a r e   moved  in   o p p o s i t e   d i r e c t i o n s ,   w e f t   y a r n s   may  b e  

b e a t e n .   T h i s   c a u s e s   t h e   y a r n s   to   i n t e r s e c t   one  a n o t h e r  

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

F i g s .   31  to   33  show  a  w e a v i n g   m a c h i n e   in   a c c o r d a n c e  

w i t h   a  t h i r d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   I n  

25  t h i s   t h i r d   e m b o d i m e n t ,   l i k e   p a r t s   to   t h o s e   in   t h e   f i r s t  
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e m b o d i m e n t   a r e   d e s i g n a t e d   by  t h e   r e f e r e n c e   n u m e r a l s   u s e d  

in   t h e   f i r s t   e m b o d i m e n t ,   a d d e d   by  200 ,   and  l i k e   p a r t s   t o  

t h o s e   in  t h e   s e c o n d   e m b o d i m e n t   a r e   d e s i g n a t e d   by  t h e  

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

5  by  1 0 0 .  

The  t h i r d   e m b o d i m e n t   i s   b a s i c a l l y   s i m i l a r   to   t h e  

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

one  w a r p   y a r n   g u i d e   member   of  t h e   g u i d e   b a r   t y p e   i s   a r -  

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

10  i n d i v i d u a l l y   d i s p l a c e d   to  a l l o w   t h e   warp  y a r n   a r r a n g e -  

m e n t   to   be  c h a n g e d .   More  s p e c i f i c a l l y ,   a c c o r d i n g   to   t h i s  

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

t h o s e   of  s a i d   one  warp   y a r n   g u i d e   member   may  be  i n d i v i -  

d u a l l y   s e l e c t e d   and  d i s p l a c e d   r i g h t   or  l e f t   in   t h e  

15  w i d t h w i s e   d i r e c t i o n   of  a  f a b r i c .  

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

J a c q u a r d   g u i d e   b a r   211  u s e d   in   a  warp   k n i t t i n g   m a c h i n e ,  

as  a  wa rp   y a r n   g u i d e   member   f o r   g u i d i n g   g r o u n d   w a r p  

y a r n s   a.  The  J a c q u a r d   g u i d e   b a r   211  i s   p r o v i d e d   a t   t h e  

2  0  l o w e r   end   t h e r e o f   w i t h   J a c q u a r d   g u i d e   n e e d l e s   or  y a r n  

g u i d e   p i e c e s   225  w h i c h   a r e   d o g - l e g g e d   as  shown  in  F i g .  

31 .   D r o p p e r   p i n s   219  v e r t i c a l l y   s l i d a b l y   m o u n t e d   on  a  

d r o p p e r   b a r   217  a r e   s e l e c t i v e l y   l o w e r e d   to   t h e   J a c q u a r d  

g u i d e   n e e d l e s   225.   When  t h e   d r o p p e r s   p i n s   219  t h u s  

25  l o w e r e d   a r e   e n g a g e d   w i t h   or  d i s e n g a g e d   f rom  t h e   J a c q u a r d  
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g u i d e   n e e d l e s   2 2 5 ,   t h e   r e s i l i e n t   J a c q u a r d   g u i d e   n e e d l e s  

225  a r e   b e n t   or   n o t   b e n t   in  t h e   w i d t h w i s e   d i r e c t i o n   of  a  

f a b r i c   ( i . e . ,   t h e   J a c q u a r d   g u i d e   n e e d l e s   225  may  be  h e l d  

a t   t h e i r   p o s i t i o n s   )  .  With   t h e   m o v e m e n t   of  t h e   J a c q u a r d  

5  g u i d e   n e e d l e s   225 ,   t h e   warp  y a r n s   a  g u i d e d   t h e r e b y   a r e  

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

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

t h e   f a b r i c   )  . 

Such   c h a n g e   in   warp  a r r a n g e m e n t   may  be  made  t h r o u g h  

10  t h e   f a c t   t h a t   t h e   d r o p p e r   p i n s   219  a r e   p u l l e d   up  by  a  

known  J a c q u a r d   m e a n s   (no t   shown)   t h r o u g h   c o n n e c t i n g   w i r e  

m e m b e r s   215  a n d   a r e   r e s e t   by  a  s p r i n g   2 1 3 .  

F i g .   3  2  shows   a  v a r i a t i o n   of  t h e   t h i r d   e m b o d i m e n t  

e m p l o y i n g   two  rows   of  J a c q u a r d   g u i d e   b a r s   211,   2 2 1  

15  h a v i n g   J a c q u a r d   g u i d e   n e e d l e s   2 2 5 .  

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

shown  in   F i g s .   31  and  32,  p a t t e r n   w a r p   y a r n s   b  may  b e  

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

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

20  F i g .   33  shows   a  f u r t h e r   v a r i a t i o n   of  t h e   t h i r d   e m -  

b o d i m e n t ,   in   w h i c h   a n o t h e r   wa rp   y a r n   g u i d e   member   i s  

a d d e d   to   t h e   a r r a n g e m e n t   in   F i g .   32  a t   t h e   b a c k   t h e r e o f .  

The  w e a v i n g   m a c h i n e   h a v i n g   s u c h   a d d i t i o n   e n a b l e s   t o  

w e a v e   a  v a r i e t y   of  y a r n s   s u c h   as  wa rp   i n s e r t i o n   y a r n s ,  

25  s t r e t c h a b l e   y a r n s ,   d e c o r a t i v e   y a r n s ,   e t c .  
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F u r t h e r   a d d i t i o n   of  wa rp   y a r n   g u i d e   members   m a y  

a c h i e v e   to   weave   a  f a b r i c   h a v i n g   a  more   c o m p l i c a t e d   a n d  

f i n e   p a t t e r n   a r r a n g e m e n t .  

F i g s .   34  and  35  r e s p e c t i v e l y   show  a  weave   s t r u c t u r e  

5  d e s i g n   and  a  s u b s t a n t i a l   w e a v e   s t r u c t u r e   d e s i g n   of  a  

f a b r i c   woven  w i t h   t h e   w e a v i n g   m a c h i n e   h a v i n g   t h e   a r -  

r a n g e m e n t   in   F i g .   31.   T h i s   f a b r i c   i s   woven  in  t h e   f o l -  

l o w i n g   m a n n e r .  

A d j a c e n t   two  warp   y a r n s   g u i d e d   by  a d j a c e n t   t w o  

10  J a c q u a r d   g u i d e   n e e d l e s   or  y a r n   g u i d e   p i e c e s   225^ ,   2 2 5 2  

a r e   r e p r e s e n t e d   by  a^ ,   a2  .  Warp  y a r n s   g u i d e d   by  a d j a c e n t  

two  h e a l d s   a r e   r e p r e s e n t e d   by  d^ ,   d2  .  In  F i g .   34,  a t   t h e  

s t a g e   a  t h e   warp   y a r n s   a^ ,   a2  a r e   woven  to  t h e   w a r p  

y a r n s   d^,   d2  by  o p e r a t i n g   t h e   h e a l d s   274  w i t h   t h e   d r o p -  

15  p e r s   219  made  i n o p e r a t i v e   s u c h   t h a t   t h e   o p e r a t i n g   p o s i -  

t i o n s   of  t h e   J a c q u a r d   g u i d e   n e e d l e s   225  r e m a i n   u n c h a n g -  

ed .   At  t h e   s t a g e   B  ,  t h e   d r o p p e r s   219  a c t   on  o n l y   t h e  

y a r n   g u i d e   p i e c e   225  2  f o r   g u i d i n g   t h e   warp   y a r n   a n d  

t h e   warp   y a r n   a2  i s   moved  l e f t   in  F i g .   34  by  one  p i t c h .  

20  The  h e a l d s   174  a r e   a d v a n c e d   to   t h e   wa rp   y a r n s   a2  .  As  t h e  

r e s u l t ,   t h e   warp   y a r n s   a^ ,   a2  a r e   woven  in  t he   same  w a r p  

y a r n   row.   At  t h e   s t a g e   f~  ,  t h e   h e a l d s   274  a r e   e n t e r e d  

i n t o   t h e   g a p s   of  t h e   warp   y a r n   rows   to   c a r r y   o u t   a  

w e a v i n g   o p e r a t i o n   w i t h   t h e   d r o p p e r   p i n s   219  made  i n -  

25  o p e r a t i v e   l i k e w i s e   in  t h e   s t a g e   a.  At  t h e   s t a g e   ^  ,  t h e  
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J a c q u a r d   g u i d e   n e e d l e s   225  and   t h e   d r o p p e r   p i n s   219  a r e  

g e n e r a l l y   m o v e d   r i g h t   by  one  warp   y a r n   r o w .   W i t h   t h e  

d r o p p e r   p i n s   219  made  o p e r a t i v e   on  o n l y   t h e   J a c q u a r d  

g u i d e   n e e d l e   225^   f o r   g u i d i n g   t h e   w a r p   y a r n s   a^ ,   t h e  

5  warp   y a r n   a^  i s   moved   l e f t   by  one  w a r p   y a r n   row.   T h e  

h e a l d s   274  a r e   a d v a n c e d   to   t h e   wa rp   y a r n s   a^  .  At  t h e  

n e x t   s t a g e ,   t h e   w e a v i n g   o p e r a t i o n   made  a t   t h e   s t a g e   a  i s  

r e p e a t e d .   T h e r e a f t e r ,   t h e   o p e r a t i o n s   a b o v e - m e n t i o n e d   a r e  

r e p e a t e d   to   f o r m   a  b a s e   f a b r i c .   The  p a t t e r n   warp   y a r n s  

10  b,  c  a r e   w o v e n   i n t o   t h i s   b a s e   f a b r i c   in   a m o u n t s  

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

T h u s ,   a  g a u z e   f a b r i c   w i t h   p a t t e r n s   can   be  w o v e n .  

F i g s .   36  a n d   37  show  a  w e a v i n g   m a c h i n e   in   a c c o r d -  

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

15  In  F i g s .   3  6  a n d   37,   l i k e   p a r t s   to   t h o s e   i n   t h e   f i r s t  

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

u s e d   in   t h e   f i r s t   e m b o d i m e n t ,   a d d e d   by  3 0 0 ,   and   l i k e  

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

by  l i k e   r e f e r e n c e   n u m e r a l s   u s e d   in   t h e   s e c o n d   e m b o d i -  

20  m e n t ,   a d d e d   by  2 0 0 .  

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

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

d e v i c e   i s   a t t a c h e d   to   a  warp   y a r n   g u i d e   m e m b e r   of  t h e  

h e a l d   b a r   t y p e ,   and  t h i s   warp   y a r n   g u i d e -   member   s e r v e s  

25  as  a  w a r p   y a r n   g u i d e   member   and  as  a  r a p i e r   b a n d   g u i d e  
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m e m b e r   . 

F i g .   36  is   a  s c h e m a t i c   s i d e   v i e w   of  t h e   w e a v i n g  

m a c h i n e   p r o v i d e d   w i t h   t h e   r a p i e r   d e v i c e ,   w h i l e   F i g .   3 7  

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

5  h e a d   t r a v e l s .  

The  r a p i e r   d e v i c e   335  i s   a d a p t e d   to   i n s e r t   a  w e f t  

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

y a r n s   a,  b,  c  g u i d e d   by  a  w a r p   y a r n   g u i d e   member  g r o u p  

310  a n d   by  a  g r o u p   of  w a r p   y a r n s   d  g u i d e d   by  h e a l d s   3 7 4 .  

10  A  g u i d e   member  336  l e n g t h e n e d   in  t h e   w i d t h w i s e   d i -  

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

372  .  A  p l u r a l i t y   of  g u i d e   p i e c e s   or  h o o k s   349  a r e  

s e c u r e d   to   t h e   g u i d e   member   336  a l o n g   t h e   u p p e r   e n d  

t h e r e o f   a t   s p a c i a l   i n t e r v a l s .   When  t h e   r a p i e r   b a n d   3  61 

15  t r a v e l s   a c r o s s   t h e   c l o s e d   gap  x,  l o w e r   g u i d e   p i e c e s   3 5 1  

a r e   moved   up  such   t h a t   t h e   u p p e r   ends   t h e r e o f   a r e   l o c a t -  

ed  in   t h e   p o s i t i o n s   c o r r e s p o n d i n g   to  t h e   l e v e l   of  t h e  

l o w e r   end  edge   of  t h e   b a n d   361 .   A  s u i t a b l e   n u m b e r   o f  

g u i d e   p i e c e s   351  a r e   c a s t   in   e a c h   of  a  p l u r a l i t y   o f  

20  b l o c k s   363  w h i c h   a r e   m o u n t e d   on  a  h o l d i n g   b a r   369  b y  

s c r e w s   a t   s p a c i a l   i n t e r v a l s .   The  h o l d i n g   b a r   369  is  v e r -  

t i c a l l y   m o v a b l e   t h r o u g h   l i f t i n g / l o w e r i n g   m e a n s   such   as  a  

cam  ( n o t   shown)  . 

By  a  r e e d   348 ,   t h e   w e f t   y a r n   f  ( F i g .   38)  i n s e r t e d  

25  by  t h e   r a p i e r   d e v i c e   i s   b r o u g h t   down  to   t h e   p o s i t i o n  
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shown  by  t h e   a l t e r n a t e   l o n g   and  s h o r t   d a s h   l i n e s   ( F i g .  

36)  i n   t h e   v i c i n i t y   of  a  l o w e r   s t a t i o n a r y   g u i d e   b a r   380  , 

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

When  h e a l d s   374  a r e   a d v a n c e d   t o   f o r m   a  c l o s e d   g a p  

5  x,  t h e   h e a l d s   374  a r e   s t o p p e d   a t   t h e s e   p o s i t i o n s   and   t h e  

g u i d e   p i e c e s   351  a r e   t h e n   moved   up  to   f o r m   a  g u i d e   p a s -  

s a g e   t o g e t h e r   w i t h   t h e   g u i d e   h o o k s   349 .   The  r a p i e r   b a n d  

361  p a s s e s   t h r o u g h   t h i s   g u i d e   p a s s a g e   ( F i g .   3 6 ) .   T h u s ,  

when  t h e   w e f t   y a r n   i s   i n s e r t e d   i n t o   t h e   gap  x  by  t h e  

0  r a p i e r   d e v i c e   h a v i n g   t h e   r a p i e r   b a n d   361 ,   t h e   g u i d e  

p i e c e s   351  a r e   l o w e r e d   and  t h e   w a r p   y a r n   g u i d e   member   o f  

t h e   h e a l d   b a r   t y p e   372  i s   r e t r e a t e d .   The  warp   y a r n   g u i d e  

m e m b e r   g r o u p   310  i s   moved  in   t h e   d i r e c t i o n   o p p o s i t e   t o  

t h e   d i r e c t i o n   in  w h i c h   t h e   w a r p   y a r n   g u i d e   member   of  t h e  

.5  h e a l d   b a r   t y p e   372  i s   moved .   The  r e e d   348  i s   l o w e r e d  

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

380  t o   b e a t   t h e   w e f t   y a r n   f  ( F i g .   38)  .  A n o t h e r   w e f t   y a r n  

may  •  or   may  n o t   be  i n s e r t e d   i n t o   an  o p e n   gap  y  by  a  

m a g a z i n e   w e f t   y a r n   i n s e r t i n g   d e v i c e .  

!0  F i g .   39  shows  a  v a r i a t i o n   of  t h e   f o u r t h   e m b o d i m e n t ,  

in   w h i c h   a  r a p i e r   b a n d   361  h a v i n g   a  r a p i e r   h e a d   371  i s  

r e c i p r o c a t e d   in  a  g u i d e   g r o o v e   383  f o r m e d   in   h e a l d s   3 7 4  

a t   t h e   u n d e r s i d e s   t h e r e o f .   T h u s ,   t h e   h e a l d s   374  a l s o  

s e r v e   as  g u i d e   m e m b e r s   f o r   g u i d i n g   t h e   r a p i e r   h e a d   3 7 1 ,  

>5  r e q u i r i n g   no  s p e c i a l   r a p i e r   h e a d   g u i d e   m e m b e r s .   T h i s  
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r e d u c e s   t h e   n u m b e r   of  c o m p o n e n t   e l e m e n t s   r e q u i r e d .  

F u r t h e r ,   t h e   r a p i e r   h e a d   371  i t s e l f   can  be  moved  in   a  

r e l a t i v e l y   l a r g e   s p a c e   in   t h e   c l o s e d   gap  x,  m i n i m i z i n g  

t h e   i n f l u e n c e   e x e r t e d   upon   t h e   warp   y a r n s   .  T h i s   i s   p a r -  

5  t i c u l a r l y   a d v a n t a g e o u s   when  d e n s e   warp   y a r n s   a r e   u s e d .  

F i g s .   4  0  to   4  4  show  a  cam  d e v i c e   f o r   c o n t r o l l i n g  

t h e   m o v e m e n t   of  t h e   r e e d   of  t h e   w e a v i n g   m a c h i n e   in   a c -  

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

be  a p p l i e d   to   a l l   t h e   e m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n -  

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

d i s c u s s   t h i s   r e e d   cam  d e v i c e   in   c o n n e c t i o n   w i t h   t h e  

f i r s t   e m b o d i m e n t   shown  in  F i g .   1 .  

As  m e n t i o n e d   e a r l i e r ,   t h e   warp   y a r n s   a,  b,  c  a n d  

t h e   wa rp   y a r n s   d  a r e   r e s p e c t i v e l y   g u i d e d   by  t h e   w a r p  

15  y a r n   g u i d e   m e m b e r s   12,   14,   16  and   t h e   warp   y a r n   g u i d e  

m e m b e r   30.  The  w a r p   y a r n   g u i d e   m e m b e r s   12,  14,  16  a n d  

t h e   w a r p   y a r n   g u i d e   member   30  a r e   r e s p e c t i v e l y   s u p p o r t e d  

by  t h e   h u n g e r s   22  and  23  r e s p e c t i v e l y   m o u n t e d   on  t h e  

s u p p o r t   s h a f t s   24,   2 4 ' .   T h e s e   m e m b e r s   12,  14,  16  and   30  

2  0  a r e   swung  in   o p p o s i t e   d i r e c t i o n s   by  t h e   cam  46  a t   t h e  

l o w e r   p o r t i o n   of  t h e   w e a v i n g   m a c h i n e .   The  warp   y a r n s   a ,  

b,  c  and  t h e   wa rp   y a r n s   d  f o r m   t h e   c l o s e d   gap  x  and   t h e  

o p e n   gap  y  a l t e r n a t e l y .   The  w e f t   y a r n s   f  ,  f  •  a r e   i n s e r t -  

ed  i n t o   t h e s e   g a p s   x  and  y_,  and  t h e n   b e a t e n   to  t h e   w o v e n  

25  f a b r i c   A  by  t h e   r e e d   4 8 .  
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Such  i n s e r t i o n   of  w e f t   y a r n s   f_,  f  '  i s   c a r r i e d   o u t  

t w i c e   f o r   one  r e v o l u t i o n   of  t h e   ma in   s h a f t .   A c c o r d i n g l y ,  

t h e   r e e d   48  n e e d s   to  be  o p e r a t e d   t w i c e   f o r   one  r e v o l u -  

t i o n   of  t h e   main   s h a f t .  

5  To  i n s e r t   t h e   w e f t   y a r n   f_  i n t o   t h e   c l o s e d   gap  x,  i t  

i s   r e q u i r e d   to  u s e   a  m e t h o d   of  p a s s i n g   t h e   w e f t   y a r n  

f r o m   one  end   to  t h e   o t h e r   end   of  a  f a b r i c   in   t h e   w i d t h -  

w i s e   d i r e c t i o n   t h e r e o f   w i t h   t h e   u se   of  a  s h u t t l e   d e v i c e ,  

a  r a p i e r   d e v i c e ,   a  w a t e r   j e t   d e v i c e   or  t h e   l i k e   g e n e r a l -  

10  ly   u s e d   in  t h e   f i e l d   of  a  w e a v i n g   m a c h i n e .   T h a t   i s ,   i t  

i s   n o t   p o s s i b l e   to   e m p l o y   a  m e t h o d   w i t h   t h e   u se   of  a  

m a g a z i n e   w e f t   y a r n   i n s e r t i n g   d e v i c e   by  w h i c h   w e f t   y a r n s  

a r e   i n s e r t e d   w h i l e   b e i n g   t r a n s l a t e d   as  h e l d   in   t h e  

w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c .   The  f o r m e r   m e t h o d  

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

one   end  to  t h e   o t h e r   end  of  a  f a b r i c   in   t h e   w i d t h w i s e  

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

70%  of  one  360  " - r e v o l u t i o n   of  t h e   m a i n   s h a f t .   A c c o r d -  

i n g l y ,   two  b e a t i n g s   by  t h e   r e e d   a b o v e - m e n t i o n e d   s h o u l d  

20  be  c a r r i e d   o u t   in   t h e   r e m a i n i n g   r e v o l u t i o n   a n g l e   of   t h e  

m a i n   s h a f t   or  a b o u t   30%  of  3 6 0 ° .  

As  m e n t i o n e d   e a r l i e r ,   t o   b e a t   . the   w e f t   y a r n s   f  ,  f_' 

t h e   r e e d   48  i s   moved   in   t h e   c i r c u l a t i n g   f o r m   shown  b y  

t h e   a r r o w   C.  T h i s   c i r c u l a t i n g   m o v e m e n t   C  i s   a  c o m b i n e d  

25  m o v e m e n t   of  a  f r o n t - t o - b a c k   r e c i p r o c a t i o n   and  a  v e r t i c a l  



- 5 9 -  0 2 9 4 4 8 3  

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

cams  66  and  66*  f i t t e d   on  t h e   cam  s h a f t   64.   Such  c o m -  

p l i c a t e d   m o v e m e n t   n e e d s   to   be  c a r r i e d   o u t ,   even   t w i c e ,  

w i t h i n   a  r a n g e   of  30%  of  t h e   p e r i p h e r a l   s u r f a c e s   of  t h e  

5  r e e d   cams  66  and   6  6 ' .   A c c o r d i n g l y ,   t h e   o u t e r   p e r i p h e r a l  

s u r f a c e s   o  of  t h e   r e e d   cams  66  and  66'   s h o u l d   be  s h a r p l y  

c u r v e d   as  shown  in  F i g .   42  [ l ] ,   F i g .   43  [ l ]   and   F i g .   4 4 .  

When  t h e   i n n e r   p e r i p h e r a l   s u r f a c e s   i  a r e   m a c h i n e d  

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

10  p e r i p h e r a l   s u r f a c e s   i  h a v e   p o i n t e d   p o r t i o n s   £  a t   t h e  

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

t h e   cam  r o l l e r s   67  and  67 '   a t   t h e s e   p o r t i o n s   p,  i t   i s  

u n a v o i d a b l e   to   p r o v i d e   g a p s   £  b e t w e e n   t h e   cam  i n n e r  

p e r i p h e r a l   s u r f a c e s   i  and  t h e   i n n e r   r o l l e r   6 7 ' .  

15  The  use   of  t h e   cams  m a c h i n e d   in   t h e   m a n n e r   a b o v e -  

m e n t i o n e d   is   l i k e l y   to  c r e a t e   t h e   p r o b l e m s   t h a t   t h e   c a m s  

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

t i o n   and   n o i s e   in   t h e   m a c h i n e   due  to   t h e   g a p s   s  .  T o  

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

20  d e v i c e   shown  in   F i g .   40,  F i g .   41,  F i g .   42  [ I I ]   and  F i g .  

43  [ I I ]   i s   p r o p o s e d   in   w h i c h   a  p a i r   of  cum  r o l l e r s  

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

t h e r e o f   . 

F i g .   40  i s   a  s c h e m a t i c   t r a n s v e r s e   s e c t i o n   v i e w   o f  

25  an  e x a m p l e   of  s u c h   r e e d   cam  d e v i c e ,   w h i l e   F i g .   41  i s   a  
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s e c t i o n   v i e w   t a k e n   a l o n g   t h e   l i n e   L-L  in   F i g .   4 1 .  

T h i s   r e e d   cam  d e v i c e   has   a  m o t o r   M,  a  g e a r   box  7 9 ,  

a  m o t o r   s h a f t   85  r o t a t a b l y   s u p p o r t e d   in   t h e   g e a r   box  7 9 ,  

a  cam  s h a f t   45,  and  a  cam  46  m o u n t e d   on  t h e   cam  s h a f t  

5  45 .   A  d r i v e   s h a f t   87  i s   c o n n e c t e d   to   t h e   m o t o r   s h a f t   8 5  

t h r o u g h   b e v e l   g e a r s .   An  i n t e r m e d i a t e   s h a f t   89  s u p p o r t e d  

by  a  b r a c k e t   95  i s   p r o v i d e d   a t   one   end  t h e r e o f   w i t h   a n  

ova-1.  g e a r   97b  m e s h e d   w i t h   an  o v a l   g e a r   97a  m o u n t e d   o n  

t h e   d r i v e   s h a f t   87,  and  a t   t h e   o t h e r   e n d   t h e r e o f   w i t h   a  

10  s p u r   g e a r   9  9b  m e s h e d   w i t h   a  s p u r   g e a r   99a  m o u n t e d   on  a  

cam  s h a f t   64  . 

T h i s   e x a m p l e   e m p l o y s   t h e   o v a l   g e a r s   97a ,   97b  h a v i n g  

e c c e n t r i c i t y   <^  =  1 / 3 .   The  r e e d   cams  66,   66'   in   F i g .   4 2  

[ I ]   and   F i g .   43  [I]   have   t h e   p o i n t e d   p o r t i o n s   p,  w h e r e a s  

15  t h e   cams  66,  66'  u s e d   in  t h e   p r e s e n t   i n v e n t i o n   in   F i g .  

4  2  [ I I   ]  and   F i g .   43  [ I I   ]  do  n o t   h a v e   s u c h   p o i n t e d   p o r -  

t i o n s   p.  T h a t   i s ,   t h o s e   p o r t i o n s   of  t h e   cams  66,  66*  i n  

F i g .   42  [ I I ]   and  F i g .   43  [ I I   ]  c o r r e s p o n d i n g   to   s u c h  

p o i n t e d   p o r t i o n s   p  have   a  g r e a t e r   c e n t e r   a n g l e .   A c c o r d -  

20  i n g l y ,   t h e   cams  66,  66'   in   F i g .   42  [ I I   ]  and   F i g .   43  [ I I ]  

may  be  p r o v i d e d   w i t h   t h e   i n n e r   and   o u t e r   p e r i p h e r a l   s u r -  

f a c e s   in   t h e   fo rm  of  a  m o d e r a t e   c u r v e d   l i n e   a l o n g   w h i c h  

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

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

25  cam  d i s p l a c e m e n t .   More  s p e c i f i c a l l y ,   t h e   cams  in  F i g .   4 2  
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[ I I ]   and   F i g .   43  [ I I ]   h a v e   a  s m o o t h   s u r f a c e ,   bu t   may  b e  

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

@gears   a t   t h e i r   p o r t i o n s   f o r   c o n t r o l l i n g   two  r e e d   b e a t -  

i n g s   . 

5  The  r e e d   cam  d e v i c e   a b o v e - m e n t i o n e d   p r o d u c e s  

n e i t h e r   v i b r a t i o n   n o r   n o i s e ,   and   a s s u r e s   s m o o t h   r o t a t i o n  

of   t h e   r e e d   cams  .  T h i s   e n a b l e s   t h e   r e e d   to   b e a t   t h e   w e f t  

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

The  cam  d e v i c e   a b o v e - m e n t i o n e d   may  a l s o   be  u s e f u l  

10  when  t h e   w e f t   y a r n s   a r e   n o t   i n s e r t e d   i n t o   t h e   open  g a p ,  

or  when  one  r e e d   b e a t i n g   is   c a r r i e d   o u t   f o r   one  r e v o l u -  

t i o n   of  t h e   ma in   s h a f t .   T h a t   i s ,   e v e n   t h o u g h   r e e d   b e a t -  

i n g   i s   to   be  made  o n c e ,   t h i s   s h o u l d   be  c a r r i e d   o u t  

w i t h i n   a  r a n g e   of  a b o u t   30%  of  one   r e v o l u t i o n   of  t h e  

15  m a i n   s h a f t .  

I n d u s t r i a l   U t i l i t y  

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

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

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

20  of  t h e   f a b r i c ,   and  w h i c h   i s   h i g h l y   d e n s e   a n d / o r   h a s  

v a r i e d   p a t t e r n s ,   s u c h   f a b r i c   b e i n g   woven   a c c u r a t e l y   a c -  

c o r d i n g   to   t h e   . d e s i r e d   s t r u c t u r e   w i t h o u t   any  w e a v i n g  

e r r o r s   . 
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What  i s   C l a i m e d   i s :  

1.  In  a  w e a v i n g   m a c h i n e   c a p a b l e   of   l a y i n g   a t   l e a s t  

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

r e c t i o n   of  a  f a b r i c ,   i n c l u d i n g :  

5  a  p l u r a l i t y   of  g u i d e   m e m b e r s   e x t e n d i n g   in   t h e  

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

e a c h   of  s a i d   g u i d e   member s   h a v i n g   a  n u m b e r   of  y a r n   g u i d e  

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

one  of  s a i d   g u i d e   member s   b e i n g   d i s p l a c e a b l e   i n   t h e  

10  w i d t h w i s e   d i r e c t i o n   of  t h e   f a b r i c ;  

w e f t   y a r n   i n s e r t i n g   means   f o r   i n s e r t i n g   w e f t   y a r n s  

i n t o   a  warp   s h e d d i n g   f o r m e d   by  t h e   r e l a t i v e   m o v e m e n t s   i n  

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

b e r s   a n d   a n o t h e r   g u i d e   m e m b e r s   ;  a n d  

15  a  r e e d   d i s p o s e d   in  t h e   w i d t h w i s e   d i r e c t i o n   of   t h e  

f a b r i c   f o r   b e a t i n g   s a i d   w e f t   y a r n s   i n s e r t e d   by  s a i d   w e f t  

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

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

s a i d   w e a v i n g   m a c h i n e   c h a r a c t e r i z e d   in   t h a t :  

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

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

d i s p l a c e a b l e   in   t h e   w i d t h w i s e   d i r e c t i o n   of   t h e   f a b r i c ;  

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

e a c h   of  s a i d   b l a d e s   i s '   e n t e r e d   i n t o   e a c h   gap  f o r m e d   b y  

25  a d j a c e n t   two  y a r n   g u i d e   p i e c e s   a t t a c h e d   to   s a i d   g u i d e  
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m e m b e r s   ;  a n d  

a f t e r   s a i d   e n t r y ,   s a i d   b l a d e s   b e a t   s a i d   w e f t   y a r n s  

to   a  w e a v i n g   end   of  t h e   f a b r i c   w h i l e   b e i n g   moved  a l o n g  

t h e   wa rp   y a r n s   . 

5  2.  A  w e a v i n g   m a c h i n e   as  s e t   f o r t h   in   C l a i m   1 ,  

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

d i v i d e d   i n t o   two  g r o u p s ,   t h e   y a r n   g u i d e   p i e c e s   a r e   b o r e d  

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

g u i d e   m e m b e r s ,   and   a  warp  s h e d d i n g   i s   f o r m e d   when  s a i d  

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

away  f r o m   e a c h   o t h e r .  

3.  A  w e a v i n g   m a c h i n e   as  s e t   f o r t h   in   C l a i m   1 ,  

w h e r e i n   t h e   g u i d e   member s   i n c l u d e   g u i d e   m e m b e r s   of  t h e  

g u i d e   b a r   t y p e   and   g u i d e   m e m b e r s   of  t h e   h e a l d   b a r   t y p e ,  

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

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

b o r e d   g u i d e s ,   and   a  warp  s h e d d i n g   i s   f o r m e d   when  s a i d  

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

f o r m e d   by  s a i d   b o r e d   g u i d e s ,   or  when  s a i d   b o r e d   h e a l d s  

20  a r e   r e t r e a t e d   and   s e p a r a t e d   f rom  s a i d   g a p s .  

4  .  A  w e a v i n g   m a c h i n e   as  s e t   f o r t h   in   any   one  of  t h e  

p r e c e d i n g   C l a i m s   1  to   3  ,  w h e r e i n   a l l   t h e   g u i d e   m e m b e r s  

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

5.  A  w e a v i n g   m a c h i n e   as  s e t   f o r t h   in   any  one  of  t h e  

25  p r e c e d i n g   C l a i m s   2  to   4  ,  w h e r e i n   a t   l e a s t   one  of  t h e  
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g u i d e   m e m b e r s   has   b o r e d   g u i d e s   w h i c h   a r e   i n d i v i d u a l l y  

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

be  c h a n g e d .  

6  .  A  w e a v i n g   m a c h i n e   as  s e t   f o r t h   in   any  one  of  t h e  

5  p r e c e d i n g   C l a i m s   1  to   5,  w h e r e i n   t h e   wa rp   s h e d d i n g   i s  

f o r m e d   as  a  c l o s e d   gap  and  an  open   g a p ,   and   w e f t   y a r n s -  

a r e   i n s e r t e d   i n t o   s a i d   c l o s e d   gap  by  w e f t   y a r n   i n s e r t i n g  

m e a n s   w h i c h   i n s e r t s   s a i d   w e f t   y a r n s   f r o m   one  end  to   t h e  

o t h e r   end  of  a  f a b r i c   in   t h e   w i d t h w i s e   d i r e c t i o n   t h e r e -  

10  o f ,   and  w e f t   y a r n s   a r e   i n s e r t e d   i n t o   s a i d   o p e n   gap  b y  

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

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

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

7.  A  w e a v i n g   m a c h i n e   as  s e t   f o r t h   in   C l a i m   6 ,  

15  w h e r e i n   w e f t   y a r n s   a r e   i n s e r t e d   i n t o   t h e   c l o s e d   gap  b y  

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

l i k e .  

8.  A  w e a v i n g   m a c h i n e   as  s e t   f o r t h   in   C l a i m   6 ,  

w h e r e i n   w e f t   y a r n s   a r e   i n s e r t e d   i n t o   t h e   o p e n   gap  b y  

20  w e f t   y a r n   i n s e r t i n g   means   h a v i n g   a  m a g a z i n e   w e f t   y a r n  

d e v i c e   and   t h e   l i k e .  

9.  A  w e a v i n g   m a c h i n e   as  s e t   f o r t h   in  any  one  of  t h e  

p r e c e d i n g   C l a i m s   3  to   7,  w h e r e i n   e a c h   warp   " y a r n   g u i d e  

member   of  t h e   h e a l d   b a r   t y p e   has   a  g u i d e   member   f o r  

2  5  g u i d i n g   t h e   r a p i e r   b a n d   of  t h e   r a p i e r   d e v i c e .  
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10.   A  w e a v i n g   m a c h i n e   as  s e t   f o r t h   in   any  one  o f  

t h e   p r e c e d i n g   C l a i m s   1  to   9,  w h e r e i n   r e e d   cams  t o   m o v e  

t h e   r e e d   a r e   m o u n t e d   on  a  cam  s h a f t ,   an  i n t e r m e d i a t e  

s h a f t   in  p a r a l l e l   to   s a i d   cam  s h a f t   is   c o n n e c t e d   t h e r e t o  

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

g e a r s   a r e   m o u n t e d   on  s a i d   i n t e r m e d i a t e   s h a f t   and  a  d r i v e  

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

w i t h   e a c h   o t h e r ,   w h e r e b y   s a i d   r e e d   cams  h a v e   p o r t i o n s   o f  

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

10  c o n s i d e r a b l e   cam  d i s p l a c e m e n t .  
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