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©  Dobby. 
©  A  dobby  (10)  including  a  vertical  lever  (18)  connected 
with  a  heald  frame  (12)  and  having  hook  levers  (28a,  28b) 
respectively  and  pivotally  secured  to  both  ends  thereof,  knife 
hooks  (32a,  32b)  respectively  and  pivotally  attached  to  both 
ends  of  a  swing  lever  (34a,  34b),  which  is  swung  in  such  a 
way  that  both  ends  thereof  move  alternately  toward  and 
away  from  the  vertical  lever  (18),  and  engageable  with  their 
corresponding  hook  levers  (28a,  28b),  and  a  command 
device  adapted  to  control  the  engagement  between  the  hook 
levers  (28a,  28b)  and  their  corresponding  knife  hooks  (32a, 
32b)  so  as  to  move  the  heald  frame  (12)  up  and  down  for 
production  of  fabric  of  a  desired  pattern.  The  knife  hooks 
(32a,  32b)  are  eccentrically  and  pivotally  secured  on  their 
corresponding  end  portions  of  the  swing  lever  (34a,  34b)  in 
order  to  ensure  smooth  engagements  between  the  hook 
levers  (28a,  28b)  and  their  corresponding  knife  hooks  (32a, 
32b)  without  developing  any  excessive  swinging  of  the 
swing  lever  (34a,  34b).  Each  of  the  knife  hooks  (32a,  32b)  is 
actuated  in  such  a  manner  that,  when  its  corresponding  end 
portion  of  the  swing  lever  (34a,  34b)  assumes  its  most- 
advanced  position  relative  to  the  vertical  lever  (18),  the  knife 
hook  (32a,  32b)  provided  at  its  corresponding  end  portion  of 
the  swing  lever  (34a,  34b)  assumes  an  eccentric  position 
biased  toward  its  corresponding  hook  lever  (28a,  28b). 
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T h i s   i n v e n t i o n   r e l a t e s   to  a  d o b b y ,   and  m o r e  

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

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

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

u n n e c e s s a r y   j u m p i n g   m o t i o n .  

A  dobby   i s   g e n e r a l l y   e q u i p p e d   w i t h   a  j a c k   l e v e r ,  

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

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

c o n n e c t e d .   A  p a i r   of  u p p e r   and  l o w e r   hook  l e v e r s   i s  

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

r e s p e c t i v e l y .   The  hook   l e v e r s   a re   r e s p e c t i v e l y   e n g a g e a b l e  

w i t h   an  u p p e r   and  l o w e r   k n i f e   hooks   a t t a c h e d   in   a  p a i r  

and  p i v o t a l l y   to   a  s w i n g   l e v e r   wh ich   i s   swung  p e r i o d i c a l l y .  

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

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

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

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

t h e   hook  l e v e r s   and  t h e i r   c o r r e s p o n d i n g   k n i f e   h o o k s  

is   c o n t r o l l e d   by  a  command  d e v i c e .   An  e n g a g e m e n t   o f  

one  of  t h e   hook  l e v e r s   w i t h   i t s   c o r r e s p o n d i n g   k n i f e  

hook   r e s u l t s   in  t h e   p u l l i n g   of  t he   h e a l d   f r a m e   to   a n  

u p p e r   p o s i t i o n   v i a   t h e   v e r t i c a l   l e v e r   and  j a c k   l e v e r .  

A c c o r d i n g l y ,   t he   u p - a n d - d o w n   m o t i o n   of  the   h e a l d   f r a m e  



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

r e a d   by  t h e   command  d e v i c e .  

In  t h e   a b o v e - d e s c r i b e d   c o n v e n t i o n a l   d o b b y ,  

t h e   s w i n g i n g   m o t i o n   of   t h e   s w i n g   l e v e r  i s   s e t   e x c e s s i v e l ;  

so  as  to   k e e p   a  c l e a r a n c e   b e t w e e n   e a c h   k n i f e   hook  a n d  

i t s   c o r r e s p o n d i n g   hook   l e v e r   when  t h e   k n i f e   h o o k ,   w h i c h  

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

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

b e t w e e n   t h e   k n i f e   hook   and  i t s   c o r r e s p o n d i n g   hook  l e v e r .  

T h i s   e x c e s s i v e   s w i n g i n g   m o t i o n   of   t h e   s w i n g  

l e v e r   may  n o t   be  t r a n s m i t t e d   to  t h e   h e a l d   f r a m e   and  may  

n o t   r a i s e   any  p r o b l e m   so  l o n g   as  t h e   u p p e r   and  l o w e r  

k n i f e   h o o k s   a r e   a l t e r n a t e l y   b r o u g h t   i n t o   e n g a g e m e n t  

w i t h   t h e i r   c o r r e s p o n d i n g   hook  l e v e r s .   I f   t h e   l o w e r  

k n i f e   hook   a s s u m i n g   the  a d v a n c e d   p o s i t i o n   i s   f o r   e x a m p l e  

b r o u g h t   i n t o   e n g a g e m e n t   w i t h   t he   l o w e r   hook   l e v e r   w h e n  

t h e   u p p e r   k n i f e   hook   has   b e e n   b r o u g h t   i n t o   e n g a g e m e n t  

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

and  has   t h e n   b e e n   moved  to   i t s   r e t r e a t e d   p o s i t i o n   s o  

as  to   p u l l   up  t h e   h e a l d   f r a m e ,   t h e   h e a l d   f r a m e   i s  

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

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

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

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

w h i l e   t h e   l o w e r   k n i f e   hook  is   s t i l l   in   e n g a g e m e n t   w i t h  

t h e   l o w e r   hook   l e v e r .   As  a  r e s u l t ,   t h e   h e a l d   f r a m e   i s  



c a u s e d   to   u n d e r g o   a  j u m p i n g   m o t i o n .  

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

an  i m p a c t i v e   v i b r a t i o n ,   w h e r e b y   c a u s i n g   c u t - o f f   of   w a r p  

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

An  o b j e c t   of  t h i s   i n v e n t i o n   i s   t h u s   to  p r o v i d e  

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

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

to   u n d e r g o   any  u n n e c e s s a r y   j u m p i n g   m o t i o n .  

In  one  a s p e c t   of   t h i s   i n v e n t i o n ,   t h e r e   i s   t h u s  

p r o v i d e d   a  dobby  i n c l u d i n g   a  v e r t i c a l   l e v e r   p i v o t a l l y  

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

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

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

swung  so  t h a t   b o t h   end  p o r t i o n s   t h e r e o f   move  a l t e r n a t e l y  

t o w a r d   and  away  f rom  t h e   v e r t i c a l   l e v e r ,   k n i f e   h o o k s  

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

end  p o r t i o n s   of  t h e   s w i n g   l e v e r   and  e n g a g e a b l e   w i t h   t h e i r  

c o r r e s p o n d i n g   hook  l e v e r s   and  a  command  d e v i c e   a d a p t e d   t o  

c o n t r o l   t h e   e n g a g e m e n t   b e t w e e n   t he   hook  l e v e r s   and  t h e i r  

c o r r e s p o n d i n g   k n i f e   h o o k s   so  as  to  move  t he   h e a l d   f r a m e  

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

p a t t e r n ,   w h i c h   dobby   i s   c h a r a c t e r i z e d   in   t h a t   t h e   d o b b y  

f u r t h e r   c o m p r i s e s   an  a c t u a t i o n   m e c h a n i s m   to  a c t u a t e  

t h e   k n i f e   h o o k s   in  s y n c h r o n i z a t i o n   w i t h   t he   s w i n g i n g  



m o t i o n   of  t h e   s w i n g   l e v e r ,   t h e   k n i f e   h o o k s   a r e  

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

and  t h e   a c t u a t i o n   m e c h a n i s m   a c t u a t e s   t h e   k n i f e   h o o k s   i n  

s u c h   a  m a n n e r   t h a t ,   when  t h e   end  p o r t i o n s   of   t h e   s w i n g  

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

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

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

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

hook  l e v e r s .  

In  t h e   p r e s e n t   i n v e n t i o n ,   t h e   k n i f e   h o o k s   u n d e r g o  

e c c e n t r i c   m o t i o n s   r e l a t i v e   to   t h e   s w i n g   l e v e r   so  as  t o  

p e r m i t   t h e   k n i f e   h o o k s   to   fo rm  c l e a r a n c e s   a t   t h e i r  

a d v a n c e d   p o s i t i o n s   b e t w e e n   t h e   k n i f e   h o o k s   p e r   se  a n d  

t h e i r   c o r r e s p o n d i n g   hook   l e v e r s .   T h e r e f o r e ,   i t   i s  

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

any  e x c e s s i v e   s w i n g i n g   m o t i o n   w h i c h   w o u l d   i n d u c e   t h e  

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

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

k n i f e   h o o k s .  

The  a b o v e   and  o t h e r   o b j e c t s ,   f e a t u r e s   a n d  

a d v a n t a g e s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   become  a p p a r e n t  

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

t a k e n   in   c o n j u n 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 s .  



F i g .   1  i s   a  s c h e m a t i c   s i d e   e l e v a t i o n   of  a  d o b b y  

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

F i g .   2  i s   a  p e r s p e c t i v e   v i ew   of   t h e   u p p e r   k n i f e  

hook   i l l u s t r a t e d   in   F i g .   1 ;  

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

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

F i g s .   4  to   6  a r e   s i d e   e l e v a t i o n s ,   i l l u s t r a t i n g  

t h e   m o t i o n   of  t h e   u p p e r   k n i f e   hook   in  v a r i o u s   s t a g e s .  

In  F i g .   1,  t h e   dobby   a c c o r d i n g   to   t h i s   i n v e n t i o n  

i s   a p p l i e d   as  a  p o s i t i v e   d o b b y .   A  d o b b y   1 0  i n c l u d e s  

a  j a c k   l e v e r   16  c o u p l e d   v i a   a  c o n v e n t i o n a l l y   w e l l - k n o w n  

l i n k   m e c h a n i s m   14  w i t h   a  h e a l d   f r a m e   12  w h i c h   i s   s u p p o r t e d  

d i s p l a c e a b l y   up  and  down  on  an  u n i l l u s t r a t e d   loom  f r a m e ,  

and  a  v e r t i c a l   l e v e r   18  c o n n e c t e d   to   t h e   j a c k   l e v e r   1 6 .  

The  j a c k   l e v e r   16  h a s   a  C - l i k e   c o n f i g u r a t i o n   as  a  w h o l e  

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

s t a t i o n a r y   s h a f t   20  s u p p o r t e d   on  t he   u n i l l u s t r a t e d   l o o m  

f r a m e .   The  o t h e r   end  of  t h e   j a c k   l e v e r   16  i s   p i v o t a l l y  

s e c u r e d ,   v i a   a  p i v o t   22,  to  a  c e n t r a l   p a r t   of  t he   v e r t i c a l  

l e v e r   18.  A  c o n n e c t i n g   rod   24,  w h i c h   e x t e n d s   ou t   f r o m  

t h e   l i n k   m e c h a n i s m ,   i s   p i v o t a l l y   c o n n e c t e d   to   t h e   j a c k  

l e v e r   16  a t   a  p o i n t   a d j a c e n t   to   t h e   o t h e r   end  of  t he   j a c k  

l e v e r   1 6 .  



An  u p p e r   hook   l e v e r   28a  and  l o w e r   hook  l e v e r   28b  

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

of  t h e   v e r t i c a l   l e v e r   18  v i a   t h e i r   c o r r e s p o n d i n g   p i v o t s  

2 6 a , 2 6 b .   The  hook   l e v e r s   2 8 a , 2 8 b   e x t e n d   p a r a l l e l   t o  

e a c h   o t h e r   a t   one  s i d e   of   t h e   v e r t i c a l   l e v e r   18.  A t  

t h e   o t h e r   s i d e   of   t h e   v e r t i c a l   l e v e r   18,  s t o p p e r s   3 0 a ,  

30b  w h i c h   a r e   r e s p e c t i v e l y   s u p p o r t e d   on  t h e   u n i l l u s t r a t e d  

loom  f r a m e   a r e   p r o v i d e d   in   s u c h   a  m a n n e r   t h a t   t h e   h o o k  

l e v e r s   2 8 a , 2 8 b   can   be  b r o u g h t   i n t o   c o n t a c t   w i t h   t h e i r  

c o r r e s p o n d i n g   s t o p p e r s   3 0 a , 3 0 b .   Bo th   s t o p p e r s   3 0 a , 3 0 b  

c o n t r o l   t h e   u p r i g h t   p o s i t i o n   of   t h e   v e r t i c a l   l e v e r   1 8 .  

K n i f e   h o o k s   3 2 a , 3 2 b   a r e   p r o v i d e d   c o r r e s p o n d i n g  

to   t h e   h o o k   l e v e r s   2 8 a , 2 8 b .   The  k n i f e   h o o k s   3 2 a , 3 2 b  

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

3 6 a , 3 6 b   w h i c h   a r e   in   t u r n   r o t a t a b l y   s u p p o r t e d   b e t w e e n  

u p p e r   end  p o r t i o n s   of  t h e   s w i n g   l e v e r s   3 4 a , 3 4 b   ( s ee   F i g .  

3)  and  b e t w e e n   l o w e r   end  p o r t i o n s   of  the   s w i n g   l e v e r s  

3 4 a , 3 4 b   r e s p e c t i v e l y .   The  k n i f e   h o o k s   3 2 a , 3 2 b   a r e  

r e s p e c t i v e l y   p r o v i d e d   w i t h   hook  p o r t i o n s   4 0 , 4 0   w h i c h   a r e  

e n g a g e a b l e   w i t h   t h e i r   m a t c h i n g   hook  p o r t i o n s   3 8 , 3 8  

p r o v i d e d   r e s p e c t i v e l y   a t   t he   f r e e   ends   of  t h e i r  

c o r r e s p o n d i n g   hook  l e v e r s   2 8 a , 2 8 b .   The  k n i f e   h o o k s  

3 2 a , 3 2 b   a l s o   have   cam  f a c e s   4 4 , 4 4   w h i c h   a r e   e n g a g e a b l e  

r e s p e c t i v e l y   w i t h   hook   s t o p p e r s   4 2 a , 4 2 b .  

The  hook   s t o p p e r s   4 2 a , 4 2 b   a r e   t u r n a b l e   a b o u t  

t h e i r   c o r r e s p o n d i n g   p i v o t s   4 6 , 4 6   s u p p o r t e d   on  t h e  



u n i l l u s t r a t e d   loom  f r a m e   and  a re   e x e r t e d   w i t h   t he   t e n s i l e  

f o r c e s   of  t h e i r   c o r r e s p o n d i n g   c o i l   s p r i n g s   4 8 , 4 8   a s  

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

of   e n g a g e m e n t   b e t w e e n   t h e   hook  l e v e r s   2 8 a , 2 8 b   and  t h e i r  

c o r r e s p o n d i n g   k n i f e   h o o k s   3 2 a , 3 2 b .   Each   of   t h e   h o o k  

s t o p p e r s   4 2 a , 4 2 b   i s ,   as  i l l u s t r a t e d   w i t h   r e s p e c t   t o  

t h e   l o w e r   hook  l e v e r   28b ,   k e p t   in  c o n t a c t   w i t h   i t s  

c o r r e s p o n d i n g   hook   l e v e r   so  as  to  h o l d   t h e   hook   l e v e r  

w h i l e   t h e   k n i f e   hook   i s   k e p t   ou t   of   e n g a g e m e n t   w i t h  

i t s   c o r r e s p o n d i n g   hook   l e v e r .   Each   of   t h e   hook   s t o p p e r s  

4 2 a , 4 2 b   i s ,   as  i l l u s t r a t e d   w i t h   r e s p e c t   to   t h e   u p p e r  

hook   l e v e r   28a ,   i s   on  t h e   o t h e r   hand   r e l e a s e d   f rom  i t s  

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

of   t h e   cam  f a c e   of  t h e   k n i f e   hook  as  soon   as  t h e   h o o k  

l e v e r   has   been   b r o u g h t   i n t o   e n g a g e m e n t   w i t h   t h e   k n i f e  

h o o k .  

The  k n i f e   h o o k s   3 2 a , 3 2 b   r e c e i v e   t h e   t e n s i l e  

f o r c e s   of  t h e i r   c o r r e s p o n d i n g   c o i l   s p r i n g s   5 0 , 5 0   a s  

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

s h a f t s   3 6 a , 3 6 b   in   d i r e c t i o n s   away  f rom  t h e i r   c o r r e s p o n d i n g  

hook   l e v e r s   2 8 a , 2 8 b .   S t o p p e r s   5 2 a , 5 2 b ,   to   w h i c h   o n e  

e n d s   of  t h e   s p r i n g s   5 0 , 5 0   a r e   r e s p e c t i v e l y   c o n n e c t e d ,  

a r e   s u p p o r t e d   on  t h e   s w i n g   l e v e r s   3 4 a , 3 4 b   m o v a b l y   t o g e t h e r  

w i t h   t h e   sw ing   l e v e r s   3 4 a , 3 4 b .   As  i l l u s t r a t e d   w i t h  

r e s p e c t   to  t h e   u p p e r   k n i f e   hook  32b  in  F i g .   1,  t he   s t o p p e r s  

5 2 a , 5 2 b   may  be  b r o u g h t   i n t o   a b u t m e n t   a g a i n s t   t h e i r  



c o r r e s p o n d i n g   k n i f e   h o o k s   3 2 a , 3 2 b .  

The  s w i n g   l e v e r s   3 4 a , 3 4 b   a r e   s w i n g a b l e   as  a  

u n i t a r y   member   a b o u t   a  c e n t r a l   s h a f t   54  w h i c h   e x t e n d s  

c e n t r a l l y   t h r o u g h   t h e   s w i n g   l e v e r s   3 4 a , 3 4 b ,   and  a r e  

p e r i o d i c a l l y   swung  a b o u t   t h e   c e n t r a l   s h a f t   54  by  m e a n s  

of  a  d r i v e   m e c h a n i s m   56.   The  d i s t a n c e   (El)   b e t w e e n  

t h e   c e n t e r   of  t h e   c e n t r a l   s h a f t   54  and  t h a t   of  o n e  

of   t h e   s h a f t s ,   i . e . ,   t h e   s h a f t   36a   i s   e q u a l   to  t h e  

d i s t a n c e   ( l 1 )   b e t w e e n   t h e   c e n t e r   of   t h e   c e n t r a l   s h a f t  

54  and   t h a t   of   o t h e r   s h a f t ,   i . e . ,   t he   s h a f t   36b.   O w i n g  

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

l e v e r s   3 4 a , 3 4 b ,   b o t h   end  p o r t i o n s   of   t h e   s w i n g , l e v e r s  

3 4 a , 3 4 b   a r e   a l t e r n a t e l y   moved  t o w a r d   and  away  f rom  t h e  

v e r t i c a l   l e v e r   18.   When  b o t h   end   p o r t i o n s   of  t h e   s w i n g  

l e v e r s   3 4 a , 3 4 b   a r e   a t   t h e i r   a d v a n c e d   p o s i t i o n s ,   t h e   k n i f e  

h o o k s   3 2 a , 3 2 b   p r o v i d e d   a t   t h e   end   p o r t i o n s   a r e   e n g a g e a b l e  

w i t h   t h e i r   c o r r e s p o n d i n g   hook   l e v e r s   2 8 a , 2 8 b .   When  t h e  

k n i f e   h o o k s   3 2 a , 3 2 b   a r e   m a n a g e d   to   e n g a g e   w i t h   t h e i r  

c o r r e s p o n d i n g   hook   l e v e r s   2 8 a , 2 8 b   by  means   of   n e e d l e s  

5 8 a , 5 8 b   of  a  command  d e v i c e   w h i c h   has   c o n v e n t i o n a l l y  

b e e n   w e l l - k n o w n   in  t he   a r t ,   t he   k n i f e   h o o k s   3 2 a , 3 2 b   a r e  

t u r n e d   a b o u t   t h e i r   c o r r e s p o n d i n g   s h a f t s   3 6 a , 3 6 b   t o w a r d  

t h e i r   c o r r e s p o n d i n g   hook   l e v e r s   2 8 a , 2 8 b   and  a r e   t h e n  

k e p t   in  e n g a g e m e n t .  

When  t h e  e n d   p o r t i o n s   of   t h e   s w i n g   l e v e r s   3 4 a , 3 4 b  

move  f rom  t h e i r   a d v a n c e d   p o s i t i o n s   to  t h e i r   r e t r e a t e d  



p o s i t i o n s   in  t h e   a b o v e   s t a t e ,   t he   s w i n g   l e v e r s   3 4 a , 3 4 b  

p u l l   t h e   hook   l e v e r s   2 8 a , 2 8 b   r i g h t w a r d s   as  s e e n   in  F i g .  

1  v i a   t h e i r   c o r r e s p o n d i n g   k n i f e   h o o k s   3 2 a , 3 2 b   w i t h   w h i c h  

t h e   hook  l e v e r s   2 8 a , 2 8 b   a r e   r e s p e c t i v e l y   k e p t   i n  

e n g a g e m e n t .   I f   t h e   u p p e r   k n i f e   hook   32a  is   f o r   e x a m p l e  

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

u p p e r   hook   l e v e r   28a  and  t h e   u p p e r   hook   l e v e r   28a  i s  

t h u s   p u l l e d ,   t h e   v e r t i c a l   l e v e r   18  t u r n s   c l o c k w i s e   a b o u t  

t h e   l o w e r   p i v o t   26b .   T h i s   t u r n i n g   m o t i o n   of  t h e   v e r t i c a l  

l e v e r   18  c a u s e s   t h e   j a c k   l e v e r   26  to   l i f t   t h e   h e a l d   f r a m e  

12  to  t h e   u p p e r   p o s i t i o n   v i a   t h e   l i n k   m e c h a n i s m   1 4 .  

I f   t he   l o w e r   k n i f e   hook  32b  i s   on  t h e   o t h e r   hand   s e l e c t i v e l y  

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

hook  l e v e r   28b  and  t h e   l o w e r   hook   l e v e r   28b  i s   h e n c e  

p u l l e d ,   t h e   v e r t i c a l   l e v e r   18a  t u r n s   c o u n t e r c l o c k w i s e  

a b o u t   t h e   u p p e r   p i v o t   26a .   T h i s   t u r n i n g   m o t i o n   of  t h e  

v e r t i c a l   l e v e r   18  c a u s e s   t h e   j a c k   l e v e r   26  to   l i f t   t h e  

h e a l d   f r a m e   12  to  t h e   u p p e r   p o s i t i o n   v i a   t he   l i n k   m e c h a n i s m  

1 4 .  

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

t h e   h e a l d   f r a m e   12  to   t he   l o w e r   p o s i t i o n   i s   e f f e c t e d   b y  

t he   t e n s i l e   f o r c e   of   a  b i a s i n g   s p r i n g .   In  t h e   c a s e   o f  

the   i l l u s t r a t e d   p o s i t i v e   d o b b y   10  on  t h e   o t h e r   h a n d ,  

the   l o w e r i n g   of   t h e   h e a l d   f r a m e   12  to   the   l o w e r   p o s i t i o n  

is   e f f e c t e d   by  t h e   s w i n g i n g   m o t i o n s   of  an  u p p e r   r e t u r n  

k n i f e   6 6 a . a n d   l o w e r   r e t u r n   k n i f e   66b  f i x e d   on  a  s w i n g  



l e v e r   64  w h i c h   i s   s u p p o r t e d   v i a   a  p i v o t   60  on  t h e  

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

rod   62  w i t h   t h e   s w i n g   l e v e r   34a .   The  s w i n g i n g   m o t i o n s  

of  t h e   u p p e r   and   l o w e r   r e t u r n   k n i v e s   6 6 a , 6 6 b   a r e   s y n c h r o -  

n i z e d   w i t h   t h a t   of   t h e   s w i n g   l e v e r   3 4 a .  

In  o r d e r   to   e n s u r e   s m o o t h   e n g a g e m e n t   b e t w e e n  

t h e   hook  l e v e r s   2 8 a , 2 8 b   and  t h e i r   c o r r e s p o n d i n g   k n i f e  

h o o k s   3 2 , 3 2 b ,   t h e   k n i f e   h o o k s   3 2 a , 3 2 b   a r e   e c c e n t r i c a l l y  

s u p p o r t e d   on  t h e i r   c o r r e s p o n d i n g   s h a f t s   3 6 a , 3 6 b .   N a m e l y ,  

as  a p p a r e n t   f r o m   F i g .   2  w h i c h   shows   t h e   r e l a t i o n s h i p  

b e t w e e n   t h e   u p p e r   k n i f e   hook  32a  and  i t s   c o r r e s p o n d i n g  

s h a f t   36a  c l e a r l y ,   an  e c c e n t r i c   s h a f t   68a  i s   r o t a t a b l y  

f i t   o v e r   t h e   s h a f t   36a  so  t h a t   t h e   f o r m e r   s h a f t   s u r r o u n d s  

t h e   l a t t e r   s h a f t .   Over   t h e   e c c e n t r i c   s h a f t   68a,   t h e  

k n i f e   hook   32a  i s   r o t a t a b l y   f i t   w i t h   a  b e a r i n g   70  i n t e r -  

p o s e d   t h e r e b e t w e e n .   The  e c c e n t r i c   s h a f t   68a  has  a  

j o u r n a l   72  w h i c h   i s   c o n c e n t r i c   w i t h   t h e   s h a f t   36a,   o n  

w h i c h   j o u r n a l   72  an  arm  74a  i s   f i x e d l y   s e c u r e d   a t   o n e  

end  t h e r e o f .   The  l o w e r   k n i f e   hook   32b  i s   p i v o t a l l y  

s u p p o r t e d   on  i t s   c o r r e s p o n d i n g   s h a f t   36b  v i a   an  e c c e n t r i c  

s h a f t   68b  ( s e e   F i g .   3)  and  b e a r i n g   w h i c h   a r e   s i m i l a r   t o  

t h o s e   e m p l o y e d   f o r   t h e   u p p e r   k n i f e   hook   32a .   On  a  j o u r n a l  

of  t h e   e c c e n t r i c   s h a f t   68b  w h i c h   r e c e i v e s   t h e   s h a f t   3 6 b  

t h e r e i n ,   one  end  of  an  arm  74b  ( s e e   F i g .   3)  i s   f i x e d l y  

s e c u r e d .  

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



k n i f e   hook   32a  l e f t w a r d s   r e l a t i v e   to  t h e   s h a f t   3 6 a  

as  s e e n   in  F i g .   1  by  t u r n i n g   t h e   arm  74a  c o u n t e r c l o c k w i s e  

a b o u t   t h e   s h a f t   36a  and  t h u s   t u r n i n g   t he   e c c e n t r i c   m e m b e r  

68a  a b o u t   t he   s h a f t   36a .   On  t he   o t h e r   h a n d ,   by  t u r n i n g  

t h e   arm  74b  c l o c k w i s e   a b o u t   t h e   s h a f t   36b,   t h e   e c c e n t r i c  

s h a f t   68b  can  be  t u r n e d   a b o u t   t h e   s h a f t   36b  and  t he   l o w e r  

k n i f e   hook   32b  can  h e n c e   be  d i s p l a c e d   l e f t w a r d s   r e l a t i v e  

to   t h e   s h a f t   3 6 b - i n   F i g .   1 .  

An  a c t u a t i o n   m e c h a n i s m   f o r   t he   arms  7 4 a , 7 4 b   i s  

b u i l t   in  t h e   d r i v e   m e c h a n i s m   56  so  as  to  a c t u a t e   t h e  

arms  7 4 a , 7 4 b   in  s y n c h r o n i z a t i o n   w i t h   t he   s w i n g   a r m s  

3 4 a , 3 4 b .  

The  d r i v e   m e c h a n i s m   56  i s ,   as  shown  in  F i g .   3 ,  

p r o v i d e d   w i t h   a  p a i r   of  c i r c u l a r   cam  w h e e l s   7 8 a , 7 8 b   f i x e d  

a t   b o t h   e n d s   of  a  d r i v e   s h a f t   76.  T h e r e f o r e ,   t he   c am 

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

d i r e c t i o n   and  a t   t h e   same  s p e e d .   In  t he   o u t e r   s u r f a c e s  

of  t h e   cam  w h e e l s   7 8 a , 7 8 b ,   d r i v e   cam  g r o o v e s   8 0 a , 8 0 b   f o r  

t h e   s w i n g   l e v e r s   3 4 a , 3 4 b   a r e   r e s p e c t i v e l y   f o r m e d   s u r r o u n d i n g  

t h e   d r i v e   s h a f t   76.  In  t h e   cam  g r o o v e   80a  of  one  of  t h e  

cam  w h e e l s ,   i . e . ,   t h e   cam  w h e e l   78a,   t h e r e   i s   r e c e i v e d  

a  r o l l e r   84a  p r o v i d e d   a t   t h e   f r e e   end  of  an  arm  p o r t i o n  

82a  w h i c h   e x t e n d s   as  an  i n t e g r a l   member  f rom  one  o f  

t h e   s w i n g   l e v e r s ,   i . e . ,   t h e   sw ing   l e v e r   34a  ( see   F i g .   1 ) .  

On  t h e   o t h e r   h a n d ,   a  r o l l e r   84b  p r o v i d e d   a t   t he   f r e e   e n d  

of  an  arm  p o r t i o n   82b  w h i c h   e x t e n d s   as  an  i n t e g r a l   m e m b e r  



f rom  t h e   o t h e r   s w i n g   l e v e r   34b  i s   r e c e i v e d   in  t he   c a m  

g r o o v e   80b  of  t h e   o t h e r   cam  w h e e l   78b.   B o t h   cam  g r o o v e s  

8 0 a , 8 0 b   have   t h e   same  s h a p e   and  t h e   s w i n g   l e v e r s   3 4 a , 3 4 b  

u n d e r g o   as  a  u n i t a r y   u n i t   one  r e c i p r o c a l   s w i n g i n g   m o t i o n  

w h i l e   t h e   cam  w h e e l s   7 8 a , 7 8 b   r o t a t e   o n c e .  

In  t h e   i n n e r   s u r f a c e s   of  t h e   cam  w h e e l s   7 8 a , 7 8 b ,  

cam  g r o o v e s   8 6 a , 8 6 b   f o r   t h e i r   c o r r e s p o n d i n g   k n i f e   h o o k s  

a r e   f o r m e d   s u r r o u n d i n g   t h e   d r i v e   s h a f t   76.  The  c a m  

g r o o v e s   86a ,   86b  a r e   f o r m e d   s u b s t a n t i a l l y   a l o n g   b a s e  

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

of  r o t a t i o n   of  t h e   d r i v e   s h a f t   76  and  a  r a d i u s   e q u a l   t o  

t h e   d i s t a n c e   (11)  f r o m   t h e   c e n t r a l   s h a f t   54  o f - t h e   s w i n g  

l e v e r s   3 4 a , 3 4 b   t o   e a c h   of   t h e   s h a f t s   3 6 a , 3 6 b .  

In  t h e   cam  g r o o v e   86a  of  one  of  t h e   cam  w h e e l s ,  

i . e . ,   t h e   cam  w h e e l   78a ,   t h e r e   i s   r e c e i v e d   a  cam  r o l l e r  

88a  p r o v i d e d   a t   t h e   o t h e r   end  of  t h e   arm  74a  f o r   t h e  

u p p e r   k n i f e   hook   3 2 a .   The  cam  g r o o v e   86a  i n c l u d e s   a n  

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

r a d i a l l y   and  o u t w a r d l y ,   in  o r d e r   to   r e c e i v e   t h e   r o l l e r  

88a  when  t he   u p p e r   end  p o r t i o n s   of   t h e   s w i n g   l e v e r s  

3 4 a , 3 4 b   a r e   a t   t h e i r   a d v a n c e d   p o s i t i o n s   r e s p e c t i v e l y .  

On  t h e   o t h e r   h a n d ,   a  cam  r o l l e r   88b  p r o v i d e d   a t   t he   o t h e r  

end  of  t h e   arm  74b  f o r   t h e   l o w e r   k n i f e   hook  32b  i s  

r e c e i v e d   in  t h e   cam  g r o o v e   86b  of   t he   o t h e r   cam  w h e e l  

78b.   The  cam  g r o o v e   86b  i n c l u d e s   an  o u t w a r d l y - d e v i a t e d  

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



s i m i l a r   to   t h e   cam  g r o o v e   86a ,   in  o r d e r   to  r e c e i v e  

t h e   r o l l e r   88b  t h e r e i n   when  t h e   l o w e r   end  p o r t i o n s  

of  t h e   s w i n g   l e v e r s   3 4 a , 3 4 b   a r e   r e s p e c t i v e l y   a t   t h e  

a d v a n c e d   p o s i t i o n s .   The  o u t w a r d l y - d e v i a t e d   g r o o v e  

p o r t i o n   of  t h e   cam  g r o o v e   86b  has   a  p h a s e   d i f f e r e n c e  

of  180?  r e l a t i v e   to   t h e   o u t w a r d l y - d e v i a t e d   g r o o v e  

p o r t i o n   90a  of  t h e   cam  g r o o v e   8 6 a .  

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

3 6 a , 3 6 b   of  t h e   a rms  7 4 a , 7 4 b   and  t h e i r   c o r r e s p o n d i n g   c a m  

r o l l e r s   8 8 a , 8 8 b   a r e   e a c h   e q u a l   t o   t h e   d i s t a n c e   b e t w e e n  

t h e   c e n t e r   of  t h e   c e n t r a l   s h a f t   54  and  d r i v e   s h a f t   7 6 .  

A c c o r d i n g l y ,   l i n e s   c o n n e c t i n g   t he   c e n t r a l   a x e s   of   o n e  

of  t h e   s h a f t s ,   i . e . ,   t h e   s h a f t   36a ,   c e n t r a l   s h a f t   5 4 ,  

d r i v e   s h a f t   76  and  cam  r o l l e r   88a  and  l i n e s   c o n n e c t i n g  

t h e   c e n t r a l   a x e s   of  t he   o t h e r   s h a f t   36b,   c e n t r a l   s h a f t  

54,  d r i v e   s h a f t   76  and  cam  r o l l e r   88b  form  p a r a l l e l o g r a m s  

of  t h e   same  s h a p e   r e s p e c t i v e l y ,   when  t he   r o l l e r s   8 8 a , 8 8 b  

of  t h e   arms  7 4 a , 7 4 b   a r e   in  t h e i r   c o r r e s p o n d i n g   c a m  

g r o o v e s   8 6 a , 8 6 b   o t h e r   t h a n   t h e   o u t w a r d l y - d e v i a t e d   g r o o v e  

p o r t i o n s   ( s ee   F i g .   1 ) .  

T h e r e f o r e ,   when  t h e   r o l l e r s   8 8 a , 8 8 b   a r e   r e s p e c t i v e l y  

in  t h e   cam  g r o o v e s   8 6 a , 8 6 b   o t h e r   t h a n   t h e   o u t w a r d l y -  

d e v i a t e d   g r o o v e   p o r t i o n s   t h e r e o f ,   t he   arms  7 4 a , 7 4 b   do  n o t  

c a u s e   t h e   e c c e n t r i c   s h a f t s ,   to  w h i c h   t he   arms  a r e  

c o n n e c t e d ,   to   t u r n   a b o u t   t h e i r   c o r r e s p o n d i n g   s h a f t s   3 6 a , 3 6 b .  

A c c o r d i n g l y ,   t h e   k n i f e   h o o k s   3 2 a , 3 2 b   do  n o t   u n d e r g o   a n y  



e c c e n t r i c   m o t i o n s   a b o u t   t h e i r   c o r r e s p o n d i n g   s h a f t s   3 6 a ,  

36b .   I f   t h e   hook   k n i f e   32a  s u p p o r t e d   on  t h e   u p p e r   e n d  

p o r t i o n   of  t h e   s w i n g   l e v e r   34a  moves   f o r   e x a m p l e   f r o m  

i t s   r e t r e a t e d   p o s i t i o n   (A)  to  i t s   a d v a n c e d   p o s i t i o n  

(B)  in  a c c o r d a n c e   w i t h   a  s w i n g i n g   m o t i o n   o f   t h e   s w i n g  

l e v e r   34a ,   t h e   arm  74a  i s   swung  c o u n t e r c l o c k w i s e ,   a s  

s e e n   in  F i g .   4,  a b o u t  t h e   s h a f t   36a  b e c a u s e   t h e   c am 

r o l l e r   88a  of   t h e   arm  74a  e n g a g e s   w i t h   t h e   o u t w a r d l y -  

d e v i a t e d   g r o o v e   p o r t i o n   90a  of  t h e   cam  g r o o v e   86a  a t  

t h e   a d v a n c e d   p o s i t i o n .   Owing  to   t h e   s w i n g i n g   m o t i o n  

of   t h e   arm  74a ,   t h e   e c c e n t r i c   s h a f t   68a  i s   t u r n e d  

c o u n t e r c l o c k w i s e   o v e r   an  a n g l e   a  a b o u t   t h e   s h a f t   36a  a t  

t h e   a d v a n c e d   p o s i t i o n   B.  As  a  r e s u l t ,   t h e   u p p e r   k n i f e  

h o o k   32a  u n d e r g o e s   a  l e f t w a r d   e c c e n t r i c   m o t i o n   o v e r   a  

d i s t a n c e   h  t o w a r d   t h e   u p p e r   hook  l e v e r   28a  as  i l l u s t r a t e d  

by  p h a n t o m   l i n e s   in   F i g .   4 .  

When  t h e   u p p e r   k n i f e   hook  32a  i s   t u r n e d   a t   t h e  

e c c e n t r i c   p o s i t i o n   a b o u t   t h e   s h a f t   36a  by  t h e   n e e d l e  

58a  of  t h e   command  d e v i c e   so  as  to  e n g a g e   w i t h   t h e   u p p e r  

hook   l e v e r   28a ,   t h e   u p p e r   k n i f e   hook  32a  and  u p p e r   h o o k  

l e v e r   28a  a r e  b r o u g h t   i n t o   m u t u a l   c o n t a c t   as  shown  i n  

F i g .   5.  S i n c e   a  c l e a r a n c e   of  t h e   a b o v e - m e n t i o n e d   d i s t a n c e  

h  i s   m a i n t a i n e d   b e t w e e n   t h e   hook  p o r t i o n   40  of  t he   u p p e r  

k n i f e   hook  32a  and  t h e   hook   p o r t i o n   38  of   t h e   u p p e r   h o o k  

l e v e r   28a  in  t h e   a b o v e   s t a t e ,   t h e   k n i f e   hook   32a  i s  

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



T h e r e a f t e r ,   when  t h e   cam  r o l l e r   88a  of  t h e   arm  74a  h a s  

moved  f rom  t he   o u t w a r d l y - d e v i a t e d   g r o o v e   p o r t i o n   9 0 a  

to  t h e   b a s e   c i r c l e   p o r t i o n   of  t h e   cam  g r o o v e   86a,   t h e  

arm  74a  c a u s e s   t he   e c c e n t r i c   s h a f t   68a  to   t u r n   c l o c k w i s e  

a b o u t   t h e   s h a f t   36a ,   t h e r e b y   c a u s i n g   t h e   k n i f e   hook  3 2 a  

to  r e t r e a t   f rom  t h e   e c c e n t r i c   p o s i t i o n   o v e r   t h e   d i s t a n c e  

h.  As  a  r e s u l t ,   as  i l l u s t r a t e d   in  F i g .   6,  t h e   h o o k  

p o r t i o n   28a  of  t h e   u p p e r   hook   l e v e r   28a  i s   b r o u g h t   i n t o  

c o n t a c t   w i t h   t h e   hook   p o r t i o n   40  of   t he   u p p e r   k n i f e   h o o k  

32a .   The  h e a l d   f r a m e   12  i s  t h u s  l i f t e d   t o w a r d   t he   u p p e r  

p o s i t i o n   by  a  s u b s e q u e n t   r e t r e a t i n g   m o t i o n   of   t h e   k n i f e  

hook   2 8 a .  

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

k n i f e   hook  a t   i t s   a d v a n c e d   p o s i t i o n   i s   r e p e a t e d   in  t h e  

same  m a n n e r   by  t h e   l o w e r   k n i f e   hook   a t   i t s   a d v a n c e d  

p o s i t i o n .  

T h e r e f o r e ,   i t   i s   p o s s i b l e   to  e n s u r e   t h e   s m o o t h  

e n g a g e m e n t   b e t w e e n   t h e   h o o k   l e v e r s   2 8 a , 2 8 b   and  t h e i r  

c o r r e s p o n d i n g   k n i f e   h o o k s   3 2 a , 3 2 b   w i t h o u t   i n d u c i n g   a n y  

e x c e s s i v e   s w i n g i n g   of  t h e   s w i n g   l e v e r s   3 4 a , 3 4 b .  

F u r t h e r m o r e ,   t h e   l o w e r   k n i f e   hook  32b  t e m p o r a r i l y  

u n d e r g o e s   t he   a b o v e - m e n t i o n e d   e c c e n t r i c   m o t i o n   in  o r d e r  

to  e s t a b l i s h   t he   s p a c i n g   h  b e t w e e n   t h e   k n i f e   hook  3 2 b  

p e r   se  and  t he   l o w e r   hook   l e v e r   28b  when  t h e   l o w e r   k n i f e  

hook   32b,   w h i c h   a s s u m e s   i t s   a d v a n c e d   p o s i t i o n ,   e n g a g e s  

w i t h   t he   l o w e r   hook  l e v e r   28b  so  as  to  h o l d   t h e   h e a l d  



f r a m e   12  c o n t i n u o u s l y   a t   t h e   r a i s e d   p o s i t i o n   a f t e r ,   f o r  

e x a m p l e ,   t h e   u p p e r   k n i f e   hook   32a  has   e n g a g e d   a t   i t s  

a d v a n c e d   p o s i t i o n   w i t h   t h e   u p p e r   hook  l e v e r   28a  and  t h e n  

moved  to   i t s   r e t r e a t e d   p o s i t i o n   so  as  to   l i f t   t h e   h e a l d  

f r a m e   12.  A c c o r d i n g l y ,   t h e   l o w e r   k n i f e   hook   32b  a n d  

l o w e r   hook   l e v e r   28b  can   be  b r o u g h t   i n t o   m u t u a l   e n g a g e m e n t  

w i t h o u t   c a u s i n g   t h e   s w i n g   a rms  to  u n d e r g o   any  e x c e s s i v e  

s w i n g i n g   m o t i o n   w h i l e   m a i n t a i n i n g   t he   e n g a g e m e n t   b e t w e e n  

t h e   u p p e r   k n i f e   hook   32a  and  u p p e r   hook  l e v e r   2 8 a .  

C o n s e q u e n t l y ,   t h e   h e a l d   f r a m e   can   be  moved  s m o o t h l y  

in  a c c o r d a n c e   w i t h   t h e   command  f rom  t he   command  d e v i c e  

w i t h o u t - c a u s i n g   t h e   h e a l d   f r a m e   12  to  u n d e r g o   s u c h   a  

j u m p i n g   m o t i o n   as  s e e n   in   a  loom  e q u i p p e d   w i t h   a  c o n v e n t i o n a l  

d o b b y .  

As  a  d r i v e   m e c h a n i s m   f o r   t he   sw ing   arms  3 4 a , 3 4 b ,  

i t   i s   p o s s i b l e   to  e m p l o y   a  p a i r   of  e c c e n t r i c   cam  w h e e l s  

f i x e d   on  t h e   d r i v e   s h a f t   76  w i t h   t h e i r   p h a s e s   d e v i a t e d  

in  p l a c e   of  t h e   cam  g r o o v e s   of  t h e   cam  w h e e l s   7 8 a , 7 8 b  

in  o r d e r   to   a p p l y   a  c l o c k w i s e   and  c o u n t e r c l o c k w i s e   t u r n i n g  

f o r c e s   a l t e r n a t e l y   to  e a c h   of  t h e   swing   a rms  so  as  t o  

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

a c h i e v i n g   a  s t i l l   f a s t e r   o p e r a t i o n .   I t   may  a l s o   b e  

a p p r e c i a t e d   t h a t   a  v a r i e t y   of   d r i v e   m e c h a n i s m s   may  b e  

u s e d   in  p l a c e   of  t h e s e   cam  m e c h a n i s m s .  

A l t h o u g h   t h e   a b o v e   e m b o d i m e n t   has   b e e n   d e s c r i b e d  

u s i n g   t h e   dobby   a c c o r d i n g   to   t h i s   i n v e n t i o n   as  a  p o s i t i v e  



d o b b y ,   i t   may  a l s o   be  a p p r e c i a t e d   t h a t   t h e   d o b b y   of  t h i s  

i n v e n t i o n   can   be  a p p l i e d   as  a  p a s s i v e   d o b b y .  

A c c o r d i n g   to   t h i s   i n v e n t i o n ,   i t   i s   f e a s i b l e ,  

as  m e n t i o n e d   a b o v e ,   to   a c h i e v e   s m o o t h   e n g a g e m e n t   b e t w e e n  

t h e   k n i f e   h o o k s   and  t h e i r   c o r r e s p o n d i n g   hook   l e v e r s  

w i t h o u t   n e e d   f o r   any  e x c e s s i v e   s w i n g i n g   m o t i o n   of  t h e  

s w i n g   l e v e r s  -   w h i c h   e x c e s s i v e   s w i n g i n g   m o t i o n   w i l l  

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

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

s h a f t s   on  t h e i r   c o r r e s p o n d i n g   sw ing   l e v e r s   to  u n d e r g o  

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

T h e r e f o r e ,   t h e   p r e s e n t   i n v e n t i o n   can   a v o i d  

v i b r a t i o n s ,   i m p a c t s   and  c u t - o f f   of  w a r p   y a r n s   due  t o  

j u m p i n g   of  a  h e a l d   f r a m e   and  can  a l s o   a c h i e v e   an  i n c r e a s e d  

o p e r a t i o n   s p e e d   f o r   a  dobby   and  h e n c e   an  i m p r o v e d   w o r k  

e f f i c i e n c y .  

H a v i n g   now  f u l l y   d e s c r i b e d   t h e   i n v e n t i o n ,   i t  

w i l l   be  a p p a r e n t   to   one  o f  o r d i n a r y   s k i l l   in  t h e   a r t  

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

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

as  s e t   f o r t h   h e r e i n .  



1.  A  dobby   (10)   i n c l u d i n g   a  v e r t i c a l   l e v e r   (18)   p i v o t a l -  

ly   c o n n e c t e d   a t   a  c e n t r a l   p o r t i o n   t h e r e o f   w i t h   a  j a c k   l e v e r  

(16)   c o u p l e d   w i t h   a  h e a l d   f r a m e   (12)   and  a t   b o t h   end  p o r t i o n s  

t h e r e o f   w i t h   h o o k   l e v e r s   ( 2 8 a ,   2 8 b ) ,   a  s w i n g   l e v e r   ( 3 4 a ,   3 4 b )  

p e r i o d i c a l l y   swung  so  t h a t   b o t h   end  p o r t i o n s   t h e r e o f   m o v e  

a l t e r n a t e l y   t o w a r d   and  away  f rom  t he   v e r t i c a l   l e v e r   ( 1 8 ) ,  

k n i f e   h o o k s   ( 3 2 a ,   32b)   p i v o t a l l y   c o n n e c t e d   v i a   s h a f t s   ( 3 6 a ,  

36b)   to  t h e i r   c o r r e s p o n d i n g   end  p o r t i o n s   of   t h e   s w i n g   l e v e r  

( 3 4 a ,   34b)   and  e n g a g e a b l e   w i t h   t h e i r   c o r r e s p o n d i n g   h o o k  

l e v e r s   ( 2 8 a ,   2 8 b ) ,   a  command  d e v i c e   a d a p t e d   to   c o n t r o l   t h e  

e n g a g e m e n t   b e t w e e n   t h e   hook   l e v e r s   ( 2 8 a ,   28b)   and  t h e i r  

c o r r e s p o n d i n g   k n i f e   h o o k s   ( 3 2 a ,   32b)   so  as  to  move  the   h e a l d  

f r a m e   (12)   up  and  down  f o r   p r o d u c t i o n   of  f a b r i c   of  a  d e s i r e d  

p a t t e r n ,   c h a r a c t e r i z e d   by  an  a c t u a t i o n   m e c h a n i s m   to  a c t u a t e  

t he   k n i f e   h o o k s   ( 3 2 a ,   32b)   in   s y n c h r o n i z a t i o n   w i t h   t he   s w i n g -  

i n g   m o t i o n   of  t h e   s w i n g   l e v e r   ( 3 4 a ,   3 4 b ) ,   w h e r e i n   t he   k n i f e  

h o o k s   ( 3 2 a ,   32b)   a r e   e c c e n t r i c a l l y   s u p p o r t e d   on  t h e i r  

c o r r e s p o n d i n g   s h a f t s   ( 3 6 a ,   3 6 b ) ,   and  the   a c t u a t i o n   m e c h a n i s m  

a c t u a t e s   t he   k n i f e   h o o k s   ( 3 2 a ,   32b)  in  s u c h   a  m a n n e r   t h a t ,  

when  t h e   end  p o r t i o n s   of   t h e   s w i n g   l e v e r   ( 3 4 a ,   34b)   a s s u m e  

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

v e r t i c a l   l e v e r   ( 1 8 ) ,   t h e   k n i f e   h o o k s   ( 3 2 a ,   32b)   p r o v i d e d  

r e s p e c t i v e l y   a t   t he   end  p o r t i o n s   of  the   s w i n g   l e v e r   ( 3 4 a ,   3 4 b )  

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

hook   l e v e r s   ( 2 8 a ,   2 8 b ) .  

2.  The  d o b b y   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i z e d   in  t h a t  

t h e   a c t u a t i o n   m e c h a n i s m   i s   b u i l t   in  t he   d r i v e   m e c h a n i s m   ( 5 6 )  

f o r   t h e   s w i n g   l e v e r   ( 3 4 a ,   3 4 b ) .  



3.  The  d o b b y   a c c o r d i n g   to  C l a i m   2,  c h a r a c t e r i z e d   in   t h a t  

the   k n i f e   h o o k s   ( 3 2 a ,   32b)   a r e   r e s p e c t i v e l y   t u r n a b l e   a b o u t  

e c c e n t r i c   s h a f t s   ( 6 8 a ,   68b)  w h i c h   a r e   r o t a t a b l y   f i t   o v e r   t h e i r  

c o r r e s p o n d i n g   s h a f t s   ( 3 6 a ,   3 6 b ) .  

4.  The  d o b b y   a c c o r d i n g   to  C l a i m   3,  c h a r a c t e r i z e d   in   t h a t  

e a c h   of   t he   e c c e n t r i c   s h a f t s   ( 6 8 a ,   68b)  h a s   a  b e a r i n g   ( 7 0 )  

c o n c e n t r i c   w i t h   i t s   c o r r e s p o n d i n g   s h a f t   ( 3 6 a ,   36b)  and  o n e  

end  of  i t s   c o r r e s p o n d i n g   arm  ( 7 4 a ,   7 4 b ) ,   w h i c h   e x t e n d s   o u t  

f rom  the   a c t u a t i o n   m e c h a n i s m ,   i s   f i x e d l y   s e c u r e d   to  t h e  

b e a r i n g   ( 7 0 ) .  

5.  The  d o b b y   a c c o r d i n g   to  C l a i m   4,  c h a r a c t e r i z e d   in   t h a t  

the   a c t u a t i o n   m e c h a n i s m   h a s   a  p a i r   of  r o t a r y   cam  w h e e l s   ( 7 8 a ,  

7 8 b ) ,   e a c h   of   w h i c h   cam  w h e e l s   ( 7 8 a ,   78b)  d e f i n e s   in  one  o f  

the   s i d e   s u r f a c e s t h e r e o f   a  cam  g r o o v e   ( 8 0 a ,   80b)  f o r m e d  

s u r r o u n d i n g   a  d r i v e   s h a f t   (76)   of  t h e   cam  w h e e l  ( 7 8 a ,   7 8 b )  

f o r   t h e   s w i n g   l e v e r   ( 3 4 a ,   34b)  and  a l s o   d e f i n e s   in  t he   o t h e r  

s i d e   s u r f a c e   t h e r e o f   a  cam  g r o o v e   ( 8 6 a ,   86b)  f o r m e d   s u r r o u n d -  

ing  t h e   d r i v e   s h a f t   (76)   of  the   cam  w h e e l   ( 7 8 a ,   78b)  f o r   i t s  

c o r r e s p o n d i n g   k n i f e   hook  ( 3 2 a ,   3 2 b ) .  

6.  The  d o b b y   a c c o r d i n g   to  C l a i m   5,  c h a r a c t e r i z e d   in   t h a t  

the   cam  g r o o v e   ( 8 6 a ,   86b)  f o r   the   k n i f e   hook  ( 32a ,   3 2 b )  

r e c e i v e s   a  cam  r o l l e r   ( 8 8 a ,   88b)  r o t a t a b l y   s u p p o r t e d   on  t h e  

o t h e r   end  of  t h e   arm  ( 7 4 a )   and  t h e   cam  g r o o v e   ( 8 0 a ,   80b)   f o r  

the   s w i n g   l e v e r   ( 3 4 a ,   34b)  r e c e i v e s   a  cam  r o l l e r   ( 8 4 a ,   8 4 b )  

r o t a t a b l y   s u p p o r t e d   on  an  arm  p o r t i o n   ( 8 2 a ,   82b)  f o r m e d   o n  

the   s w i n g   l e v e r   ( 3 4 a ,   3 4 b ) .  



7.  The  d o b b y   a c c o r d i n g   to  C l a i m   6,  c h a r a c t e r i z e d   in   t h a t  

the   cam  g r o o v e   ( 8 6 a ,   86b)   f o r   t he   k n i f e   hook   ( 3 2 a ,   32b)   i s  

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

d r i v e   s h a f t   ( 7 6 ) ,   t he   d i s t a n c e   b e t w e e n   the   c e n t e r   of  a  c e n t r a l  

s h a f t   ( 5 4 )   of   t h e   s w i n g   l e v e r   ( 3 4 a ,   34b)  and  t h a t   of  one  ( 3 6 a )  

of  t he   s h a f t s   of   t h e   s w i n g   l e v e r   ( 3 4 a ,   34b)  i s   the   same  a s  

t h a t   b e t w e e n   t h e   c e n t e r   of  t he   c e n t r a l   s h a f t   (54)   of  t h e   s w i n g  

l e v e r   ( 3 4 a ,   34b)   and  t h a t   of  t he   o t h e r   s h a f t   (36b)   of  t h e  

s w i n g   l e v e r   ( 3 4 a ,   34b)   and  i s   e q u a l   to  t he   r a d i u s   of  t h e  

a n n u l a r   g r o o v e   ( 8 6 a ,   8 6 b ) ,   so  t h a t   t h e   one  ( 3 6 a )   of  t h e  

s h a f t s ,   t he   cam  r o l l e r   ( 8 8 a ,   88b)  of   t he   arm,  and  the   d r i v e  

s h a f t   ( 76 )   of  t h e   cam  w h e e l   ( 7 8 a ,   78b)   and  the   c e n t r a l   s h a f t  

(54)   of   t h e   s w i n g   l e v e r   ( 3 4 a ,   34b)  fo rm  a  p a r a l l e l o g r a m .  

8.  The  d o b b y   a c c o r d i n g   to  C l a i m   7,  c h a r a c t e r i z e d   in   t h a t  

the   a n n u l a r   g r o o v e   ( 8 6 a ,   86b)  i n c l u d e s   an  o u t w a r d l y - d e v i a t e d  

g r o o v e   p o r t i o n   ( 9 0 a ) ,   w h i c h   e x t e n d s   r a d i a l l y   and   o u t w a r d l y  

f rom  t h e   b a s e   c i r c l e   of   t h e   a n n u l a r   g r o o v e   ( 8 6 a ,   8 6 b ) ,   t o  

i m p a r t   an  e c c e n t r i c   m o t i o n   to  t he   k n i f e   hook  ( 3 2 a ,   32b)   v i a  

the   arm  ( 7 4 a ,   7 4 b ) .  
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