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A  Jacquard  type  system. 
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(§7)  The  present  invention  discloses  a  replacement 
mechanism  for  conventional  Jacquard  tapes.  One  form  of 
the  mechanism  is  a  block  (10)  having  a  plurality  of  orifices 
(1  1)  extending  through  the  block  (10)  and  through  which  the 
pins  (16)  of  a  conventional  Jacquard  mechanism  can  pass. 
Each  orifice  (11)  is  able  to  be  individually  opened  or  closed 
by  the  armature  (14)  of  a  corresponding  solenoid  (13). 
Alternatively,  a  rotatable  drum  (20)  is  provided  with  holes 
(25)  through  which  the  Jacquard  pins  (6)  can  pass,  rotation 
of  the  drum  aligning  or  mis-aligning  pins  (6)  and  holes  (25) 
to  respectively  allow  or  prevent  relative  movement  between 
drum  (20)  and  pins  (6).  A  Jacqurd  tape  punching  mechanism 
(40,  41)  incorporating  the  abovedescribed  drum  arrange- 
ment  is  also  disclosed. 
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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  J a c q u a r d   t y p e  

s y s t e m   and  in  p a r t i c u l a r   to  a  c o n t r o l l e r   f o r   u se   w i t h   a  

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

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

or  t a p e s   to  be  q u i c k l y   p r o d u c e d .  

The  J a c q u a r d   m e c h a n i s m   has   b e e n   in  e x i s t a n c e   f o r  

a l m o s t   200  y e a r s   and  p r o v i d e s   a  p l u r a l i t y   of  p i n s ,   o r  

f i n g e r s ,   w h i c h   a r e   a b l e   to  p e n e t r a t e ,   or  n o t   p e n e t r a t e ,   a  

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

a p e r t u r e s .  
The  t a p e   i s   moved  r e l a t i v e   to  t h e   p i n s   so  t h a t   t h o s e  

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

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

to  h o l e s   a r e   moved  f rom  t h e i r   i n i t i a l ,   or  r e s t ,   p o s i t i o n   a n d  

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

e n c o d e d   a p e r t u r e s .   I t   w i l l   be  a p p r e c i a t e d ,   t h a t   t h e  

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

t h e r e f o r e   t h e   p i n s   may  be  moved  t o w a r d s   t h e   t a p e ,   i f   d e s i r e d .  

A f t e r   e a c h   s t i t c h ,   or  m o v e m e n t ,   has   b e e n   r e a d ,   t h e  

J a c q u a r d   t a p e   i s   moved  l o n g i t u d i n a l l y   by  a  s m a l l   i n c r e m e n t  

to  b r i n g   t h e   n e x t   row  of  h o l e s   to   be  d e c o d e d   i n t o   a l i g n m e n t  

w i t h   t he   p i n s .   A  r o l l   of  J a c q u a r d   t a p e   can   be  many  m e t e r s  

in  l e n g t h ,   t h e   l e n g t h   d e p e n d i n g   upon   t h e   n u m b e r   of  m o v e m e n t s  

r e q u i r e d   to   be  e x e c u t e d   by  t h e   m a c h i n e .   For  e x a m p l e ,   in  a n  

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

d e p e n d e n t   upon   t h e   n u m b e r   of   s t i t c h e s .  

F u r t h e r m o r e ,   t h e   J a c q u a r d   t a p e   m u s t   h a v e   a  l e n g t h   o f  

b l a n k   t a p e   a t   t h e   s t a r t   so  t h a t   i t   c an   be  f e d   t h r o u g h   t h e  

m e c h a n i s m   to  a l l o w   p r o g r e s s   t h r o u g h   t h e  m a c h i n e .   A l s o ,  

a t   t he   end  of  t he   J a c q u a r d   t a p e ,   t h e r e   m u s t   be  a n o t h e r  

l e n g t h   of  u n p u n c h e d   t a p e   in  o r d e r   to  a l l o w   t h e   t a p e   to  e x i t  

p r o p e r l y   f rom  t h e   m a c h i n e .  

B e c a u s e   of   t h e   J a c q u a r d   t a p e ' s   p h y s i c a l   s i z e ,  

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

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

t a p e   ( w h i c h   m u s t   be  done   f o r   e v e r y   c o m p l e t e   c y c l e   of  t h e  

m a c h i n e ) ,   t he   use   of  J a c q u a r d   t a p e s   i s   an  e x p e n s i v e   and  t i m e  



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

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

b e e n   p u n c h e d   in   t h e   t a p e ,   or   w h i c h   may  h a v e   b e e n   b l o c k e d   b y  

d i r t   or  some  o t h e r   o b s t r u c t i o n ,   c a n   c a u s e   e r r o r s   in  t h e  

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

a  J a c q u a r d   t a p e   i s   to  some  e x t e n t   l i m i t e d   b e c a u s e   i t   i s  

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

is   p r e s e n t   in   t h e   t a p e ,   so  t h e   t a p e   d e t e r i o r a t e s   a f t e r   a  
n u m b e r   of   c y c l e s .  

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

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

e x i s t i n g   J a c q u a r d   m e c h a n i s m s   to  o p e r a t e   w i t h o u t   t h e   n e e d   f o r  

any  t a p e   and  p r e f e r a b l y   w i t h   e l e c t r o n i c   c o n t r o l .   I n  

a d d i t i o n ,   a  p u n c h i n g   d e v i c e   f o r   r e p r o d u c i n g   or   p r e p a r i n g  

J a c q u a r d   t a p e s   i s   a l s o   p r o v i d e d   in   o r d e r   to  s u b s t a n t i a l l y  

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

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

t h e r e   i s   d i s c l o s e d   a  c o n t r o l l e r   f o r   a  J a c q u a r d   m e c h a n i s m  

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

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

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

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

r e c i p r o c a b l e   r e l a t i v e  

to  s a i d   p i n s   to  p a s s   s a i d   p i n s   t h r o u g h   s a i d   a p e r t u r e   m e a n s ,  
and  s e l e c t o r   m e a n s   to  r e n d e r   open   or  c l o s e d   e a c h   of  s a i d  

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

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

The  s e l e c t o r   m e a n s   c a n   t a k e   t h e   f o r m   of  a  s o l e n o i d   d e v i c e  

h a v i n g   an  a r m a t u r e   w h i c h   o p e n s   or  c l o s e s   t h e   a p e r t u r e .  

A l t e r n a t i v e l y ,   t h e   s e l e c t o r   means   c an   t a k e   t h e   fo rm  of   a  
r o t a t a b l e   drum  h a v i n g   a  p l u r a l i t y   of   h o l e s   t h e r e i n .  

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

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

in  J a c q u a r d   c a r d s   or  t a p e s ,   s a i d   d e v i c e   c o m p r i s i n g   a  

r o t a t a b l e   drum  h a v i n g   a  p l u r a l i t y   of   o p e n i n g s   t h e r e i n ,   a  

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

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

J a c q u a r d   t a p e   p a s t   s a i d   f i n g e r s ,   t h o s e   f i n g e r s   p a s s i n g  

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



p u n c h i n g   an  a p e r t u r e   in  s a i d   t a p e .   P r e f e r a b l y   t h e   p u n c h i n g  

d e v i c e   is   e q u i p p e d   w i t h   a  p r i n t i n g   d e v i c e   to  p r i n t   on  t h e  

t a p e   a  command  or  i n s t r u c t i o n   c o r r e s p o n d i n g   to  t h e   p u n c h e d  

a p e r t u r e s .   A d d i t i o n a l l y ,   or  a l t e r n a t i v e l y ,   a  r e a d   d e v i c e  

can   r e a d   t h e   a p e r t u r e s   p u n c h e d   in   o r d e r   to  v e r i f y   s a m 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 t i o n   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  t he   d r a w i n g s   in   w h i c h :  

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  

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

F i g .   2  i s   a  s c h e m a t i c   p l a n   v i e w   of   t h e   c o n v e n t i o n a l  

m e c h a n i s m   of  F i g .   1 ,  

F i g .   3  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  c o n t r o l l e r  

of  t h e   f i r s t   e m b o d i m e n t ,  

F i g .   4  i s   a  s i d e   e l e v a t i o n a l   v i e w   t a k e n   a l o n g   t h e  

l i n e   I V - I V   of   F i g .   3 ,  

F i g .   5  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e  

l i n e   V-V  of  F i g .   4 ,  

F i g .   6  i s   a  c r o s s - s e c t i o n a l   v i e w   i d e n t i c a l   to  F i g .   5 

b u t   s h o w i n g   t he   s o l e n o i d  e n e r g i s e d ,  

F i g .   7  i s   a  s c h e m a t i c   end  e l e v a t i o n   of   a  c o n t r o l l e r  

of  a  s e c o n d   e m b o d i m e n t ,  

F i g .   8  i s   a  f r o n t   e l e v a t i o n   t a k e n   a l o n g   t h e   l i n e  

V I I I - V I I I   of  F i g .   7 ,  

F i g .   9  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e  

l i n e   I X - I X   of  F i g .   8 ,  

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

l i n e   X-X  of  F i g .   8 ,  

F i g .   11  i s   a  s c h e m a t i c   end  e l e v a t i o n a l   v i e w   of   a  

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

F i g .   12  i s   a  s i d e   e l e v a t i o n   t a k e n   a l o n g   t h e   l i n e  

X I I - X I I   of   F i g .   1 1 ,  

F i g .   13  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e  

l i n e   X I I I - X I I I   of  F i g .   1 2 ,  

F i g .   14  i s   a  v i e w   s i m i l a r   to   F i g .   13  b u t  

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

F i g .   15  is   a  s i d e   e l e v a t i o n   of   a  c o m b i n a t i o n   p u n c h  

and  p r i n t e r ,  

F i g .   16  i s   a  p l a n   v i e w   of  t h e   a p p a r a t u s   of  F i g .   1 5 ,  

F i g .   17  i l l u s t r a t e s   t h e   o u t p u t   of   t he   a p p a r a t u s   o f  



F i g .   16  and  17,   a n d  

F i g .   18  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 a l   v i e w   of   a  

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

e m b o d i m e n t .  

T u r n i n g   now  to  F i g s .   1  and  2,  t h e   c o n v e n t i o n a l  

J a c q u a r d   m e c h a n i s m   c o m p r i s e s   a  l e n g t h   of   t a p e   1  w h i c h   e x t e n d s  

b e t w e e n   two  r o l l s   2 , 3 .   The  t a p e   1  i s   moved  l o n g i t u d i n a l l y  

by  a  s p r o c k e t   w h e e l   4,  or   o t h e r   c o n v e n t i o n a l   t a p e   t r a n s p o r t  
d e v i c e .  

The  t a p e   1  p a s s e s   t h r o u g h   a  f e e d   d e v i c e   5  w h i c h   i s  

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

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

m a c h i n e ,   c a r p e t   m a k i n g   m a c h i n e ,   w e a v i n g   m a c h i n e ,   or  t h e   l i k e .  

As  t h e   t a p e   i s   moved  t o w a r d s   t h e   p i n s   6,  t h o s e   p i n s  

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

t a p e   1  and  t h e r e f o r e   r e m a i n   in   t h e i r   r e s t   p o s i t i o n .  

H o w e v e r ,   t h o s e   p i n s   6  w h i c h   a r e   n o t   a l i g n e d   w i t h   a  

c o r r e s p o n d i n g   h o l e   in   t h e   t a p e   1,  a r e   a c t u a t e d   by  t a p e   1  a n d  

moved  f r o m   t h e i r   r e s t   p o s i t i o n .  

Thus  t h e   c o d i n g   d e t e r m i n e d   by  t h e   p r e s e n c e   o r  

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

t a p e   1  d e t e r m i n e s   w h i c h   p i n s   6  a r e   to  be  a c t u a t e d   and  t h e  

s e q u e n c e   o f   rows  d e t e r m i n e s   t h e   s e q u e n c e   of   o p e r a t i o n s   o f  

t h e   p i n s   6 .  

R e f e r r i n g   now  to  F i g s   3  to  6  i n c l u s i v e ,   i n  

a c c o r d a n c e   w i t h   t h e   p r e f e r r e 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   J a c q u a r d   t a p e   i s   r e p l a c e d   by  a  g u i d e   b l o c k   10  

h a v i n g   a  p l u r a l i t y   of   o r i f i c e s   11  w h i c h   c o m p r i s e   b o r e s  

p a s s i n g   d i r e c t l y   t h r o u g h   t h e  g u i d e   b l o c k   10.  Each   of  t h e  

o r i f i c e s   11  c o r r e s p o n d s   w i t h   a  m a t c h i n g   one  of   t h e   p i n s   6 

w h i c h   r e m a i n   u n c h a n g e d .   The  g u i d e   b l o c k   10  i s   m o u n t e d   on  a  

b r a c k e t   12  so  as  to  be  r e c i p r o c a t e d   r e l a t i v e   to  t h e   p i n s   6 

by  t h e   c o n v e n t i o n a l   o p e r a t i n g   m e c h a n i s m   of   t h e   m a c h i n e .  

M o u n t e d   a b o v e   and  b e l o w   t h e   g u i d e   b l o c k   10  a r e   a  

p l u r a l i t y   of   s o l e n o i d s   13  e a c h   of   w h i c h   h a s   an  a r m a t u r e   1 4  

b i a s s e d   by  a  s p r i n g   15  so  as  to  c l o s e   t h e   o r i f i c e   11  w h e n  

t h e   s o l e n o i d   c o i l   16  i s   u n e n e r g i z e d .  

In  F i g .   5  t h e   s o l e n o i d   c o i l   16  i s   u n e n e r g i z e d   a n d  

t h e r e f o r e   t h e   a r m a t u r e   14  b l o c k s   or  c l o s e s   t h e   o r i f i c e   1 1  



t h e r e b y   a c t u a t i n g   t h e   p i n   6  as  t h e   g u i d e   b l o c k   10  i s   m o v e d  

t o w a r d s   t h e   p i n s   6.  H o w e v e r ,   as  i l l u s t r a t e d   in  F i g .   6 ,  

w h e r e   t h e   s o l e n o i d   c o i l   16  i s   e n e r g i z e d ,   t h e   a r m a t u r e   14  i s  

d r a w n   t o w a r d s   t he   s o l e n o i d   13  a g a i n s t   t h e   a c t i o n   of  s p r i n g  

15  t h e r e b y   c l e a r i n g   or  o p e n i n g   t h e   o r i f i c e   11  and  p e r m i t t i n g  

t h e   p i n   6  to  p a s s   t h r o u g h   t h e   o r i f i c e   11  and  t h e r e f o r e  

r e m a i n   in  i t s   r e s t   p o s i t i o n   as  g u i d e   b l o c k   10  i s   m o v e d  

t o w a r d s   t h e   p i n   6.  As  s e e n   in  F i g .   4,  i t   w i l l   be  a p p a r e n t  

t h a t   l o c a t i n g   s o l e n o i d s   13  b o t h   a b o v e   and  b e l o w   t h e   g u i d e  

b l o c k   10  p e r m i t s   t h e   s p a c i n g   b e t w e e n   a d j a c e n t   s o l e n o i d s   13  

to  be  t w i c e   t h e   s p a c i n g   b e t w e e n   a d j a c e n t   p i n s   6  and  t h e i r  

c o r r e s p o n d i n g   o r i f i c e s   1 1 .  

A  s e c o n d   e m b o d i m e n t   of   t h e   c o n t r o l l e r   of   t h e   p r e s e n t  
i n v e n t i o n   is   i l l u s t r a t e d   in  F i g s .   7  to  10  i n c l u s i v e .   A 

h o l l o w   drum  20  i s   m o u n t e d   in  a  f r a m e   21  and  i s   r o t a t a b l e  

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

22.  A  g u i d e   ba r   23  h a v i n g   a  p l u r a l i t y   of  o p e n i n g s   24  e a c h  

c o r r e s p o n d i n g   to  a  p i n   6,  i s   p r o v i d e d   i n t e r m e d i a t e   t h e   p i n s  

6  and  drum  20.  The  f r a m e   21  p e r m i t s   t h e   e n t i r e   a r r a n g e m e n t  

to  be  r e c i p r o c a t e d   t o w a r d s   and  away  f r o m   t h e   p i n s   6  so  t h a t  

t h e   p i n s   6  p e n e t r a t e   t h e   o p e n i n g s   24  in   t h e   g u i d e   ba r   2 3 .  

As  s e e n   in  F i g s .   9  and  10,  d e p e n d i n g   upon  t h e  

p o s i t i o n   of  t h e   drum  20,  t h e   p i n s   6  e i t h e r   p e n e t r a t e   t h e  

drum  20  and  t h e r e f o r e   a r e   n o t   d i s p l a c e d   f rom  t h e i r   r e s t  

p o s i t i o n ,   or  do  n o t   p e n e t r a t e   t h e   d rum  20  in   w h i c h   c a s e   t h e  

p i n s   6  a r e   d i s p l a c e d   f rom  t h e i r   r e s t   p o s i t i o n .  

W h i c h ,   i f   a n y ,   of  t h e   p i n s   6  a r e   d i s p l a c e d   f r o m  

t h e i r   r e s t   p o s i t i o n   i s   d e t e r m i n e d   by  t h e   p o s i t i o n   of  a  

p l u r a l i t y   o f  

h o l e s   25  in  t h e   drum  20  and  a l s o   by  t h e   p o s i t i o n   of   t h e   d r u m  

20  a t   t h e   p a r t i c u l a r   i n s t a n c e .   I t   w i l l   be  a p p a r e n t   t h a t   t h e  

d e s i r e d   " p r o g r a m "   or  s e q u e n c e   of  o p e r a t i o n s   to  be  e x e c u t e d  

by  t h e   f i n g e r s   6  w i l l   be  a  f u n c t i o n   of   b o t h   t h e   l o c a t i o n   o f  

t h e   h o l e s   25  in  t h e   drum  20  and  a l s o   t h e   p o s i t i o n   of  t h e  

drum  20  as  d e t e r m i n e d   by  s t e p p i n g   m o t o r   2 2 .  

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

t h a t   t he   s o l e n o i d   a r m a t u r e   14  of  F i g s .   3  to  6  and  t he   d r u m  

20  of  F i g s .   7  to  10  a r e   b o t h   s t r o n g   and  d u r a b l e   i t e m s   w h i c h  

p o s s e s s   a  low  moment   of  i n e r t i a .   Thus  f a s t   o p e r a t i o n   of  t h e  



c o n t r o l l e r   c an   be  a c h i e v e d   and  t h e r e   i s   no  wea r   as  i s   t h e  

c a s e   w i t h   c o n v e n t i o n a l   p a p e r ,   J a c q u a r d   c a r d s   or  t a p e s .  

F u r t h e r m o r e ,   t h e   s o l e n o i d s   13  or  s t e p p i n g   m o t o r   22  c an   b e  

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

i n s t r u c t i o n s   can   be  s t o r e d   on  m a g n e t i c   t a p e ,   or  l i k e  

e l e c t r o n i c   s t o r a g e   m e d i a .  

The  drum  20  of   F i g s .   7  to   10  c an   a l s o   be  u s e d   t o  

c r e a t e   c o n v e n t i o n a l   J a c q u a r d   t a p e s   by  means   of   t h e   p u n c h i n g  

d e v i c e   i l l u s t r a t e d   in  F i g s .   11  to  14.   The  drum  20  i s  

m o u n t e d   in   a  f r a m e   30  and  r o t a t a b l e   by  s t e p p i n g   m o t o r   22  a s  

b e f o r e .   The  J a c q u a r d   t a p e   1  p a s s e s   t h r o u g h   a  p u n c h   h e a d   a n d  

c a r d   f e e d   b l o c k   31  w h i c h   i s   a b l e   to  be  v e r t i c a l l y  

r e c i p r o c a t e d   t o w a r d s   and  away  f rom  t h e   drum  20,  t h e   t a p e   1  

r i s i n g   and  f a l l i n g   w i t h   t h e   b l o c k   31.  C o n t a i n e d   w i t h i n   t h e  

b l o c k   31  a r e   a  p l u r a l i t y   of   p u n c h   f i n g e r s   32  w h i c h  

c o r r e s p o n d   to  t h e   p i n s   6  of   F i g s .   1  to  10.   The  p u n c h i n g  

f i n g e r s   32  a r e   b i a s s e d   by  means   of   s p r i n g s   33  away  f rom  t h e  

t a p e   1 ;  

As  s e e n   in  F i g s .   13  and  14,   d e p e n d i n g   upon   t h e  

p o s i t i o n   o f   d rum  20,  as  t h e   b l o c k   31  moves   t o w a r d s   t h e   d r u m  

20  t h e   p u n c h i n g   f i n g e r s   32  e i t h e r   e n t e r   t h e   drum  20  ( i n   w h i c h  

c a s e   no  h o l e   i s   p u n c h e d   in   t h e   t a p e   1)  or  a r e   f o r c e d  

d o w n w a r d l y   by  t h e   drum  20  to   c o m p r e s s   t h e   s p r i n g   33  a n d  

p u n c h   a  h o l e   in   t h e   t a p e   1  as  i l l u s t r a t e d   in  F i g .   1 4 .  

I t   w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in  t h e   a r t ,  

t h a t   t h e   a p p a r a t u s   of   F i g s .   l I   to  14  p e r m i t s   a  p r o g r a m  
s t o r e d   on  a  m a g n e t i c   t a p e ,   f o r   e x a m p l e ,   to  be  u s e d   t o  

c o n t r o l l   t h e   s t e p p i n g   m o t o r   22  and  t h e r e b y   c r e a t e   t h e   s a m e  

p r o g r a m   as  a  p a t t e r n   of  h o l e s   in  t h e   J a c q u a r d   t a p e   1 .  

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

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

p u n c h i n g   a r r a n g e m e n t s .   In  a d d i t i o n ,   t h e   p u n c h i n g   f i n g e r s   32  

p e r m i t   r e l a t i v e l y   t o u g h   and  d u r a b l e   m a t e r i a l   s u c h   as  MYLAR 

( R e g i s t e r e d   T r a d e   Mark)   p l a s t i c s   f i l m   to  be  u s e d   i n s t e a d   o f  

p a p e r   or   c a r d b o a r d .  

As  s e e n   in   F i g .   12,  t h e   drum  20  c an   be  p r o v i d e d   as  a  

p l u r a l i t y   of   c o - a x i a l l y   a l i g n e d   d rums   or  c y l i n d e r s   20A,  20B 

and  20C  as  i n d i c a t e d   by  d a s h e d   l i n e s .   T h i s   i s   p a r t i c u l a r l y  

a d v a n t a g e o u s   w h e r e   t h e   l e n g t h   of  e a c h   drum  20A,  20B  and  20C 



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

d a t a   s u c h   as  a  c h a r a c t e r   or  i n d i v i d u a l   s t i t c h .   Thus   t h e  

d r u m s   20A,  20B  and  20C  can   be  r o t a t e d   i n d e p e n d e n t l y   of   e a c h  

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

25.  N a t u r a l l y   e a c h   drum  20A,  20B  and  20C  r e q u i r e s   a  

c o r r e s p o n d i n g   s t e p p i n g   m o t o r   22.  an  e q u i v a l e n t   a r r a n g e m e n t  
is   e q u a l l y   a p p l i c a b l e   in  r e s p e c t   of  t h e   c o n t r o l l e r   of  F i g s .  

7  to  1 0 .  

T u r n i n g   now  to  F i g s .   15  to  17,  i t   r e q u i r e s   m a n y  

y e a r s   p r a c t i c e   and  a  h i g h   d e g r e e   of  s k i l l   to  be  a b l e   t o  

" r e a d "   J a c q u a r d   t a p e s   so  as  to  d e c i p h e r   t h e   e n c o d e d   h o l e s  

c o n t a i n e d   in  e a c h   row.   T h e r e f o r e ,   in  a c c o r d a n c e   w i t h   a  

f u r t h e r   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 a p e   p r i n t e r  

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

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

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

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

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

e x a m p l e ,   to  be  c a r r i e d   o u t .  

T h u s ,   as  s e e n   in   F i g s .   15  and  16,   a  p u n c h   40  a n d  

p r i n t e r   41  a r e   p o s i t i o n e d   s i d e - b y - s i d e   so  as  to  p r o d u c e   f r o m  

a  b l a n k   t a p e   42  a  p u n c h e d   and  p r i n t e d   t a p e   43.  F i g .   17  

i l l u s t r a t e s   b o t h   t h e   b l a n k   t a p e   42,  t h e   f i n a l   p u n c h e d   a n d  

p r i n t e d   t a p e   43  and  t h e   i n t e r m e d i a t e ,   p u n c h e d   o n l y ,   t a p e   4 4 .  

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

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

t r a n s p o s i n g   t h e   p u n c h   40  and  p r i n t e r   41,  i t   i s   p o s s i b l e   t o  

f i r s t   p r i n t   t h e   t a p e   and  t h e n   p u n c h   i t .  

F u r t h e r m o r e ,   t u r n i n g   now  to  F i g .   18,   i t   i s   h i g h l y  

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

e n s u r i n g   t h a t   t h e   t a p e   has   b e e n   c o r r e c t l y   p u n c h e d .   In  t h i s  

way,   m i n o r   e r r o r s   w h i c h   a r e   n o t   i m m e d i a t e l y   a p p a r e n t   to  t h e  

eye  when  t he   a r t i c l e ,   f o r   e x a m p l e ,   i s   e m b r o i d e r e d   b u t   w h i c h  

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

d e t e c t e d .  

Such  an  a r r a n g e m e n t   i s   i l l u s t r a t e d   in  F i g .   18.  T h e  

a p p a r a t u s   c o m p r i s e s   a  f i r s t   s t a g e   50,  an  i n t e r m e d i a t e   s t a g e  

51,  and  a  f i n a l   s t a g e   52.  The  f i r s t   s t a g e   50  c an   be  e i t h e r  

a  p u n c h i n g   m e c h a n i s m ,   or  a  p r i n t e r ;   t he   i n t e r m e d i a t e   s t a g e  



51  c a n   be  a  e i t h e r   a  r e a d e r ,   a  p u n c h i n g   m e c h a n i s m ,   or  a  

p r i n t e r ;   and  t h e   f i n a l   s t a g e   52  c an   be  e i t h e r   a  r e a d e r   or  a  

p r i n t e r .   C l e a r l y   i t   i s   n e c e s s a r y   t h a t   e a c h   s t a g e   b e  

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

a l l   be  p r o v i d e d   w i t h   t h e   r e a d e r   " d o w n s t r e a m "   f r o m   t h e  

p u n c h i n g   m e c h a n i s m .   In  t h i s   way,   t h e   t a p e   1  can   be  p u n c h e d ,  

p r i n t e d   and  v e r i f i e d   in   a  s i n g l e   " p a s s "   t h r o u g h   t h e  

a p p a r a t u s .   I t   w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in   t h e   a r t  

t h a t   t h e   r e a d e r   c a n   be  e i t h e r   an  o p t i c a l ,   or  a  m e c h a n i c a l ,  

r e a d e r .   The  o p t i c a l   r e a d e r   i s   e a s i l y   r e a l i s e d   by  means   o f  

LED's   w h i c h   d i r e c t   l i g h t   t h r o u g h   t h e   h o l e s   in   t h e   t a p e   1  t o  

be  d e t e c t e d   by  p h o t o - t r a n s i s t o r s .  

The  f o r e g o i n g   d e s c r i b e s   o n l y   some  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   and  m o d i f i c a t i o n s ,   o b v i o u s   to  t h o s e  

s k i l l e d   in   t h e   a r t ,   c a n   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 r o m   t h e   s c o p e   of   t h e   p r e s e n t   i n v e n t i o n .  



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

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

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

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

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

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

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

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

2.  A  c o n t r o l l e r   as  d e f i n e d   in  c l a i m   1,  w h e r e i n  

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

a  drum  h a v i n g   a  p l u r a l i t y   of   h o l e s   t h e r e i n   and  r o t a t a b l e  

a b o u t   i t s   l o n g i t u d i n a l   a x i s .  

3.  A  c o n t r o l l e r   as  c l a i m e d   in  c l a i m   2,  w h e r e i n  

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

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

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

l o n g i t u d i n a l   a x i s .  

4.  A  c o n t r o l l e r   as  d e f i n e d   in  c l a i m   2  or  3 ,  

w h e r e i n   s a i d   drum  is   r o t a t a b l e   by  s t e p p i n g   m o t o r   m e a n s .  

5.  A  c o n t r o l l e r   as  d e f i n e d   in  c l a i m   1,  w h e r e i n  

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

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

a p e r t u r e   m e a n s .  

6.  A  c o n t r o l l e r   as  c l a i m e d   in  c l a i m   5  w h e r e i n  

s a i d   s o l e n o i d   d e v i c e s   a r e   m o u n t e d   on  a  g u i d e   b l o c k ,   s a i d  

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

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

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

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

o r i f i c e ,   and  s a i d   g u i d e   b l o c k   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 l  

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

7.  A  c o n t r o l l e r   as  c l a i m e d   in  c l a i m   6  w h e r e i n  

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

a c r o s s   t h e   c o r r e s p o n d i n g   o r i f i c e   when  t h e   c o r r e s p o n d i n g  

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

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

o r i f i c e .  



8.  A  p u n c h i n g   d e v i c e   f o r   p u n c h i n g   a p e r t u r e s   i n  

J a c q u a r d   c a r d s   or  t a p e s ,   s a i d   d e v i c e   c o m p r i s i n g   a  r o t a t a b l e  

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

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

r e l a t i v e   to  s a i d   drum  w h i l s t   p a s s i n g   an  u n p u n c h e d   J a c q u a r d  

t a p e   p a s t   s a i d   f i n g e r s ,   t h o s e   f i n g e r s   p a s s i n g   t h r o u g h  

c o r r e s p o n d i n g l y   p o s i t i o n e d   o p e n i n g s   in   s a i d   drum  n o t  

p u n c h i n g   an  a p e r t u r e   in   s a i d   t a p e .  
9.  A  p u n c h i n g   d e v i c e   as  c l a i m e d   in  c l a i m   8 ,  

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

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

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

l o n g i t u d i n a l   a x i s .  

10.   A  p u n c h i n g   d e v i c e   as  d e f i n e d   in   c l a i m   8  or  9 ,  

w h e r e i n   s a i d   p u n c h i n g   d e v i c e   i s   e q u i p p e d   w i t h   a  p r i n t i n g  

d e v i c e   to   p r i n t   on  t h e   t a p e   a  command  or   i n s t r u c t i o n  

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

11.   A  p u n c h i n g   d e v i c e   as  d e f i n e d   in  a n y  o n e   o f  

c l a i m s   8  to  10,   w h e r e i n   s a i d   p u n c h i n g   d e v i c e   i s   e q u i p p e d  

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

v e r i f y   s a m e .  
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