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T h i s   i n v e n t i o n   r e l a t e s   in  g e n e r a l   to  a  s h u t t l e  

loom  and  more  p a r t i c u l a r l y   to  s u c h   a  loom  h a v i n g   a n  

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

in  a  s m a l l - s c a l e ,   m a n u a l l y - o p e r a t e d   loom  s u c h   as  a  t o y  

l o o m .  

H e r e t o f o r e ,   s h u t t l e   l o o m s   have   e m p l o y e d   h e d d l e s  

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

warp   t h r e a d s   were   p a s s e d   and  w h i c h   o p e r a t e d   in   a  

r e c i p r o c a t i n g   m a n n e r   to  f o r m   t h e   shed   t h r o u g h   w h i c h   t h e  

s h u t t l e   p a s s e d   to  weave   the   f i n i s h e d   c l o t h .   W h i l e   s u c h  

p r i o r   a r t   h e d d l e s   and  h a r n e s s e s   have   been   u s e f u l   i n   a  

g r e a t   v a r i e t y   of  l ooms   f o r   many  y e a r s ,   t h e y   h a v e  

p r i n c i p a l l y   been   e m p l o y e d   in  c o n n e c t i o n   w i t h   c o m m e r c i a l  

l o o m s   and  to  some  e x t e n t ,   in  c o n n e c t i o n   w i t h   home  l o o m s ,  

b u t   n o t   in  l ooms   p a r t i c u l a r l y   d e s i g n e d   f o r   use   b y  

c h i l d r e n .  

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

v e r s a t i l e   and  r e l i a b l e ,   b u t   a r e   d i f f i c u l t   to  s e t   up  f o r  

w e a v i n g ,   r e q u i r i n g   a  d e g r e e   of  m a n u a l   d e x t e r i t y  g r e a t e r  

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

A c c o r d i n g l y ,   i t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n  

to  p r o v i d e   a  loom  and  more  p a r t i c u l a r l y   a  s h u t t l e   l o o m  

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

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

p r o v i d e   s u c h  h e d d l i n g   means   in  a  fo rm  r e a d i l y  

m a n u f a c t u r a b l e   as  a  s i n g l e   e l e m e n t   a t   r e l a t i v e l y   l o w  

c o s t .  

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

p r o v i d e   a  loom  h a v i n g   a  min imum  number   of  m o v i n g  

e l e m e n t s .  

I t   i s   a  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   a  loom  u n i q u e l y   s i m p l e   in  o p e r a t i o n   and  t h a t   m a y  

c o n v e n i e n t l y   be  s e t   up  and  o p e r a t e d   by  c h i l d r e n .  

B r i e f l y   s t a t e d   and  in  a c c o r d a n c e   w i t h   a  



p r e s e n t l y   p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n ,   a  

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

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

l o c a t i o n s   and  a  h e d d l i n g   member   d i s p o s e d   b e t w e e n   t h e  

w a r p i n g   m e m b e r s   f o r   b o t h   g u i d i n g   The  warp   t h r e a d s   a n d  

f o r m i n g   a  s h e d   as  t h e   h e d d l i n g   member   i s   moved  b e t w e e n  

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

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

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

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

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

f o r   r e c e i v i n g   t h e   wa rp   t h r e a d s   t h e r e b e t w e e n   a n d  

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

r e l a t i o n s h i p .   A d j a c e n t   v a n e s   a r e   j o i n e d   by  a l t e r n a t i n g  

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

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

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

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

f i r s t   and  s e c o n d   p o s i t i o n s ,   t h e   f i r s t   and  s e c o n d  

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

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

fo rm  t he   s h e d .  

The  e l e m e n t s   of  t h e   i n v e n t i o n   t h a t   a r e   b e l i e v e d  

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

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

f u r t h e r   e m b o d i m e n t s   and  a d v a n t a g e s   t h e r e o f ,   may  be  m o r e  

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

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

t h e   a c c o m p a n y i n g   d r a w i n g   in  w h i c h :  

F i g u r e   1  i s   a  t o p   p e r s p e c t i v e   v i e w   of  a  loom  i n  

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

F i g u r e   2  i s   a  p a r t i a l   t o p   v i e w   t h e r e o f ;  

F i g u r e   3  i s   a  s i d e   v i ew   t h r e o f   s h o w i n g   t h e  

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

F i g u r e   4  i s   a  s i d e   v i ew   t h e r e o f   s h o w i n g   t h e  



h e d d l i n g   m e c h a n i s m   in  a  s e c o n d   p o s i t i o n ;  

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

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

p o s i t i o n ;   a n d  

F i g u r e   6  is   a  s e c t i o n a l   v i ew  of  a  cam  m e c h a n i s m  

t h e r e o f ;  

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

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

i n v e n t i o n .  

R e f e r r i n g   now  to  f i g u r e s   1  t h r o u g h   4,  t h e  

s e v e r a l   e l e m e n t s   of  t h e   new  loom  may  be  s e e n .   The  l o o m ,  

d e s i g n a t e d   g e n e r a l l y   a t   10 ,   i n c l u d i n g s   f i r s t   and  s e c o n d  

f r a m e   m e m b e r s   12  and  14  e a c h   h a v i n g   an  e l o n g a t e d   b a s e   1 6  

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

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

F i r s t   and  s e c o n d   w a r p i n g   m e m b e r s   18  and   20  a r e   d i s p o s e d  

b e t w e e n   the   f r a m e   m e m b e r s   and  m a i n t a i n   t h e   same  i n  

s p a c e d - a p a r t   r e l a t i o n .  

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

p r o j e c t i n g   e l e m e n t s   6 2 a - c   and  6 4 a - c   a r o u n d   w h i c h  t h e  

warp   t h r e a d   60  may  be  r o u t e d   when  the   loom  i s   w a r p e d .  

An  a d d i t i o n a l   r o d - s h a p e d   f r a m e   member  22  i s   d i s p o s e d  

b e t w e e n   t he   f r a m e   m e m b e r s   12  and  14  b e l o w   t h e   u p p e r  

w a r p i n g   member  18  f o r   i n c r e a s i n g   the   s t a b i l i t y   of  t h e  

l o o m .   The  w a r p i n g   m e m b e r s   18  and  20  and  t h e   r o d - s h a p e d  

f r a m e   member  22  a r e   p r e f e r a b l y   p r o v i d e d   w i t h   t h r e a d e d  

e n d s   f o r   r e m o v a b l e   a t t a c h m e n t   to  t he   f r a m e   m e m b e r s .   A 

p l u r a l i t y   of  n u t s ,   24,  26,  28,   30,  32  and  34,   one  o n  

e a c h   end  of  t he   two  w a r p i n g   m e m b e r s   18  and  20  and   t h e  

f r a m e   member  22  s e c u r e   t h e   w a r p i n g   m e m b e r s   to  t h e   f r a m e  

and  g i v e   s t r u c t u r a l   i n t e g r i t y   to  t h e   l o o m .   In  t h i s  

m a n n e r ,   t he   loom  may  be  r e a d i l y   m a n u f a c t u r e d   and  s h i p p e d  

in  d i s a s s e m b l e d   form  and  a s s e m b l e d   by  t h e   u s e r .  

H e d d l i n g   member  36  i n c l u d e s   a  s h a f t   4 2  

p i v o t a l l y   m o u n t e d   in  h o l e s   in  f r a m e   m e m b e r s   12  and  1 4 .  



P r e f e r a b l y ,   s h a f t   42  i s   p r o v i d e d ,   a t   a t   l e a s t   one  e n d  

t h e r e o f ,   w i t h   a  cam  44  e n g a g i n g   a  s t o p   46  on  the   f r a m e  

member   16  f o r   l i m i t i n g   the   m o v e m e n t   of  t h e   h e d d l i n g  

member   as  w i l l   be  more  f u l l y   d e s c r i b e d   h e r e i n b e l o w .   T h e  

h e d d l i n g   member  i s   p r o v i d e d   w i t h   o p e r a t i n g   h a n d l e s   48  

and  50  a t   t he   e n d s   t h e r e o f   f o r   m a n u a l l y   m o v i n g   t h e  

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

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

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

m e c h a n i s m   in  t h e   f r a m e .  

A l l   of  t h e   e l e m e n t s  o f   t h e   i n v e n t i o n   t h u s   f a r  

d e s c r i b e d ,   a r e   a d a p t e d   to  be  m a n u f a c t u r e d   in  l o w - c o s t  

f o r m ,   f o r   e x a m p l e ,   by  m o l d i n g .  

As  s e e n   in  F i g s .   1  and  5,  t h e   h e d d l i n g  

m e c h a n i s m   i n c l u d e s   a  s h a f t   42  and  a  p l u r a l i t y   o f  

p a r a l l e l   s p a c e d - a p a r t   warp   t h r e a d   g u i d i n g   v a n e s   5 2 a - b  

a t t a c h e d   a t   a  n a r r o w   end  t h e r e o f   to  t h e   s h a f t   42  a n d  

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

t h r e a d s   b e t w e e n   t h e   w a r p i n g   m e m b e r s ( s e e   F i g s .   3 - 5 ) .  

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

s h a p e   and  is   a t t a c h e d   to  t he   s h a f t   a t   one  v e r t e x   of  t h e  

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

t h e   p a t h   of  t h e   warp   t h r e a d s .   A  f i r s t   p l u r a l i t y   of  w a r p  
e n g a g i n g   m e m b e r s   5 4 a - b   ( s e e   F i g .   5)  i s   d i s p o s e d   b e t w e e n  

a l t e r n a t e   s e t s   of   v a n e s   a t   one  r e m o t e   c o r n e r   t h e r e o f   a n d  

a  s e c o n d   p l u r a l i t y  o f   warp   e n g a g i n g   m e m b e r s   5 6 a - b   i s  

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

a t   t h e   o t h e r   r e m o t e   c o r n e r   t h e r e o f .  

The  o p e r a t i o n   of  t h e   new  loom  may  be  u n d e r s t o o d  

by  r e f e r r i n g   now  to  f i g u r e s   3  and  4  w h e r e i n   t h e   loom  i s  

shown  w i t h   t h e   h e d d l i n g   m e c h a n i s m   36  in   t h e   r e q u i r e d  

p o s i t i o n s   f o r   f o r m i n g   t he   two  s h e d s   r e q u i r e d   t o  

a c c o m p l i s h   w e a v i n g ,   and  in  F i g .   2  w h e r e i n   t h e   p a t h   o f  

t h e   warp   y a r n   may  be  c l e a r l y   s e e n .  

In  o p e r a t i o n ,   t h e   loom  is   w a r p e d   by  a t t a c h i n g  



one  end  of  the   warp   y a r n   60  to  t he   w a r p i n g   b a r   20  a n d  

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

g u i d i n g   v a n e s ,   t h e n   a r o u n d   one  of  p r o j e c t i o n   64  

e x t e n d i n g   f rom  the   w a r p i n g   bar   18  and  back   t h r o u g h   n e x t  

a d j a c e n t   p a i r   of  v a n e s   and  a r o u n d   one  of  p r o j e c t i o n s   6 2  

on  t h e   o t h e r   w a r p i n g   member   20  and  so  or  u n t i l   t h e  

d e s i r e d   w i d t h   of  w a r p i n g   t h r e a d s   is   a c h i e v e d .   D e p e n d i n g  

on  t h e   p o s i t i o n   of  t h e   h e d d l i n g   member  36,   t h e   w a r p  

t h r e a d s   may  e n g a g e   one  or  t he   o t h e r   of  t h e   p l u r a l i t i e s  

of  wa rp   e n g a g i n g   m e m b e r s   54  and  56  d u r i n g   t h e   w a r p i n g  

p r o c e s s .  
A f t e r   the   loom  has   been   w a r p e d ,   w e a v i n g   m a y  

b e g i n .   Weav ing   is  a c c o m p l i s h e d   on  t h i s   l o o m   in  a  m a n n e r  

s u b s t a n t i a l l y   s i m i l a r   to  l ooms   h e r e t o f o r e   known  e x c e p t  

t h a t   t he   o p e r a t i o n   o f  t h e   h e d d l i n g   member   i s   d i f f e r e n t .  

A  s h u t t l e   of  c o n v e n t i o n a l   d e s i g n   ( n o t   s h o w n )   i s   l o a d e d  

w i t h   the   w e f t   t h r e a d .   One  end  of  t h e   w e f t   t h r e a d   i s  

s e c u r e d   to  the   warp   and  t h e   s h u t t l e   i s   p a s s e d   b a c k   a n d  

f o r t h   t h r o u g h   t he   s h e d   as  t he   h e d d l i n g   member   i s  

a l t e r n a t e l y   p o s i t i o n e d   b e t w e e n   t he   two  s h e d - f o r m i n g  

p o s i t i o n s   shown  in  F i g s .   3  and  4,  and  h e r e i n a b o v e  

d e s c r i b e d   by  m o v i n g   h a n d l e s   48  and  50  b e t w e e n   a  r a i s e d  

and  l o w e r e d   p o s i t i o n .   A  woven  p r o d u c t   i s   p r o d u c e d .  

The  f o r m a t i o n   of  t h e   s h e d   may  be  s e e n   b y  

r e f e r r i n g   to  F i g s .   3  and  4.  A d j a c e n t   w a r p   t h r e a d s   60  a  
and  60  b  a re   a l t e r n a t e l y   r a i s e d   ou t   of  t h e   p l a n e   of  t h e  

r e m a i n i n g   warp  t h r e a d s   by  h e e d l i n g   m e c h a n i s m   36.   When  

one  s e t   of  warp  t h r e a d s   i s   r a i s e d   by  one  s e t   o f   w a r p  
e n g a g i n g   54  m e m b e r s ,   t h e   s h u t t l e   is   p a s s e d   t h r o u g h   t h e  

s h e d   in  one  d i r e c t i o n .   When  t he   o t h e r   s e t   of  w a r p  
t h r e a d s   i s   r a i s e d   by  t h e   o t h e r   s e t   of  w a r p   e n g a g i n g  

m e m b e r s   56  t he   s h u t t l e   i s   p a s s e d   back   t h r o u g h   t h e   s h e d  

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

F i g u r e   5  s h o w s   a  c u t - a w a y   p a r t i a l   p e r s p e c t i v e  

v i e w   of  h e d d l i n g   member   36  s h o w i n g   t h e   i n t e r a c t i o n   w i t h  



w a r p   y a r n   60.  F i r s t   s e t   of  wa rp   e n g a g i n g   p i n s   54  a  a n d  

b  r a i s e   a  f i r s t   g r o u p   of  warp   t h r e a d s   60b  shown  i n  

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

t h r o u g h   w h i c h   a  s h u t t l e   may  be  p a s s e d .   S e c o n d   s e t   o f  

w a r p   e n g a g i n g   p i n s   56a  and  b  a r e   s l i g h t l y   b e l o w   t h e  

n o r m a l   p a t h   of  t h e   s e c o n d   s e t   of  warp   t h r e a d s   6 0 a  

b e t w e e n   w a r p i n g   m e m b e r s   18  and  20.  Bo th   t h e   d i s p l a c e d  

w a r p   t h r e a d s   and  the   n o n - d i s p l a c e d   warp   t h r e a d s   p a s s  

b e t w e e n   and  a r e   g u i d e d   by  a d j a c e n t   v a n e s   52a  and  b  a n d  

t h e   r e m a i n i n g   v a n e s .  

R e f e r r i n g   now  to  F i g .   6,  a  c u t - a w a y   s e c t i o n a l  

v i e w   of   t h e   end  of  h e d d l i n g   m e c h a n i s m   36  i s   s h o w n .  

S h a f t   42  i n c l u d e s   can  44  e n g a g i n g   s l o t   46  on  t h e   i n s i d e  

s u r f a c e   of  f r a m e   member  12.   S h a f t   42  i s   m o v a b l e   b e t w e e n  

t h e   p o s i t i o n   shown  in  F i g s .   3  and  6  w i c h   h a n d l e   48  i n  

t h e   l o w e r e d   p o s i t i o n   and  t h e   p o s i t i o n   shown  i n  F i g .   4 

w i t h   h a n d l e   48  r a i s e d .   Cam  44  w o u l d   move  a n t i c l o c k w i s e  

w i t h i n   s l o t   46  to  t he   o p p o s i t e   s t o p   t h e r e o f ,   as   h a n d l e  

48  i s   moved  f r o m   the   l o w e r e d   to  t h e   r a i s e d   p o s i t i o n .  

F i g u r e   7  i l l u s t r a t e s   an  a l t e r n a t i v e  

s h e d - f o r m i n g   m e c h a n i s m   36  in  a c c o r d a n c e   w i t h   t h i s  

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

h e d d l i n g   m e c h a n i s m   shown  in  f i g u r e s   1 - 6 ,   b u t   w h i c h   i s  

p a r t i c u l a r l y   a d a p t e d   to  be  f o r m e d   f rom  p l a s t i c   m a t e r i a l  

by  m o l d i n g .   The  h e d d l i n g   m e c h a n i s m   i n d i c a t e d   g e n e r a l l y  

a t   36  i s   s u b s t a n t i a l l y   i d e n t i c a l   to  h e d d l i n g   m e c h a n i s m  

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

s u r f a c e s   74  and  76  c o m p r i s e   t h e   end  s u r f a c e s   o f   f i r s t  

and  s e c o n d   p l u r a l i t i e s   of  webs  j o i n i n g   a l t e r n a t i n g   p a i r s  

of   v a n e s .   In  t h i s   way,  t h e   s p a c i n g   of  t h e   v a n e s   i s  

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

p a r t i c u l a r l y   s t u r d y .  

W h i l e   t he   i n v e n t i o n   has   been   d e s c r i b e d   i n  

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

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



c e r t a i n   m o d i f i c a t i o n s   and  c n a n g e s   may  be  made  t h e r e i n  

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

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

s o l e l y   by  the   a p p e n d e d   c l a i m s .  



1.  A  s h u t t l e   loom  c o m p r i s i n g ;  

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

p l u r a l i t y   of  warp   t h r e a d s ;  

a x i a l l y   r o t a t a b l e   h e d d l i n g   means   d i s p o s e d  

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

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

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

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

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

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

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

f r o m   o t h e r   warp   t h r e a d s   as  s a i d   h e d d l i n g   m e a n s   i s   m o v e d  

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

a  s h e d .  

2.  The  loom  of  c l a i m   1  w h e r e i n   s a i d   h e d d l i n g  

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

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

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

p l a n e   of  s a i d   warp   t h r e a d s .  

3.  The  loom  of  c l a i m   1  f u r t h e r   c o m p r i s i n g   c a m  

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

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

l e s s   t h a n   1 8 0 ° .  

4.  The  loom  of  c l a i m   2  w h e r e i n   s a i d   w a r p - e n g a g i n g  

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

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

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

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

p l u r a l i t i e s   of  warp   t h r e a d s .  

5.  The  loom  of  c l a i m   1  w h e r e i n   s a i d   h e d d l i n g  

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

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

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

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



a d j a c e n t   ones   of  s a i d   v a n e s   a t   a l t e r n a t i n g   e d g e s  

t h e r e o f .  

6.  A  s h u t t l e   loom  c o m p r i s i n g   f i r s t   and  s e c o n d  

g e n e r a l l y   L - s h a p e d   f r a m e   m e m b e r s ;   f i r s t   and  s e c o n d  

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

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

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

r o t a t a b l e   s h a f t ;   a t   l e a s t   one  h a n d l e   on  one  end   of   s a i d  

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

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

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

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

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

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

s a i d   p l a n e   or  when  s a i d   h a n d l e   i s   moved  b e t w e e n   a  r a i s e d  

and  l o w e r e d   p o s i t i o n .  

7.  The  loom  of  c l a i m   5  w h e r e i n   s a i d  

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

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

a d j a c e n t   ones   of  s a i d   t r i a n g u l a r - s h a p e d   v a n e s   r e m o t e  

f rom  s a i d   s h a f t .  

8.  The  loom  of  c l a i m   5  w h e r e i n   s a i d  

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

p l u r a l i t i e s   of  webs  j o i n i n g   a l t e r n a t i n g   a d j a c e n t   e d g e s  

of  s a i d   v a n e s .  

9.  The  loom  of  c l a i m   5  f u r t h e r   c o m p r i s i n g   c a m  

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

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

l e s s   t h a n   1 8 0 ° .  
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