
®  J  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

@  Publication  number: 0   0 9 1   9 6 2  
A 1  

EUROPEAN  PATENT  APPLICATION 
published  in  accordance  with  Art.  158(3)  EPC 

@  Application  number:  81902957.0 

@  Date  of  filing:  28.1  0.81 

Data  of  the  international  appli- 
cation  taken  as  a  basis: 

(§§)  International  application  number: 
PCT/JP  81/00302 

@  International  publication  number: 
WO  83/01633  (11.05.83  83/11) 

@)  mt.  ci.':  D  03  C  3/20,  D  03  C  1 7 / 0 6  

Date  of  publication  of  application  :  26.1  0.83 
Bulletin  83/43 

@  Applicant  :  SAEKI,  Toyojiro  Yamashina-Heights  E-354, 
13-1,  Higashino-Monguchicho  Yamashina-ku,  Kyoto-shl 
Kyoto  607  (JP) 

@  Inventor:  SAEKI,  Toyojiro  Yamashina-Heights  E-354, 
13-1,  Higashino-Monguchicho  Yamashina-ku,  Kyoto-shi 
Kyoto  607  (JP) 

Designated  Contracting  States:  CH  DE  FR  GB  LI  NL 

@  Representative:  Seaborn,  George  Stephen  et  al,  c/o 
Edward  Evans  &  Co.  Chancery  House  53-64  Chancery 
Lane,  London  WC2A  1SD  (GB) 
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(O 

o  

A  device  for  translating  woven  pattern  information  into 
a  mechanical  operation,  which  has  signal  output  means  (22) 
for  producing  the  woven  pattern  information  as  an  electric 
signal,  and  a  mechanism  (10)  for  converting  the  output 
electric  signal  from  said  output  means  into  a  mechanical 
operation.  The  mechanism  (10)  has  several  actuators  (13) 
cooperatively  connected  to  several  mechanical  transmitting 
means  (7)  or  (57)  for  warp  operation  information.  The  actuat- 
or  (13)  has  a  magnetic  unit  (31)  and  an  excitor  winding  (32) 
for  selectively  exciting  the  magnetic  unit  (31)  in  accordance 
with  the  output  electric  signal.  The  mechanism  (10)  further 
has  a  structure  disposed  at  a  predetermined  position  (14) 
and  is  composed  of  a  permanent  magnet  (34)  in  cooperation 
with  the  magnetic  unit  (31)  of the  actuator  (13).  Each  actuator 
(13)  may  be  positioned  at  two  positions  isolated  from  one 
pole  of  the  permanent  magnet  (34)  and  attracted  to  one  pole 
of  the  magnet,  and  selects  the  warp  operation  information 
by  selection  between  the  two  positions. 



T e c h n i c a l   F i e l d  

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  an  a p p a r a t u s   f o r  

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

f o r   use  w i t h   a  m a c h i n e   wh ich   c o n t r o l s   the  o p e r a t i o n   o f  

warp  y a r n s   on  the  b a s i s   of  p r e d e t e r m i n e d  p    i n f o r m a t i o n  

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

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

i m p a r t i n g   w e a v i n g   i n f o r m a t i o n   in  the  form  of  e l e c t r i c   s i g n a l s  

to  such   m a c h i n e s   to  c o n t r o l   t h e i r   o p e r a t i o n  c o n t r o l l i n g   t h e  

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

B a c k g r o u n d   A r t  

A  p a t t e r n   a n a l i z e r   f o r   c o d i n g   w e a v i n g   i n f o r m a t i o n  

c o n c e r n i n g  w a r p   ya rn   o p e r a t i o n   f o r   w e a v i n g   has  a l r e a d y   b e e n  

d e v e l o p e d   and  pu t   i n t o   p r a c t i c a l   u s e .   A t t e m p t s   have  a l s o  

been  made  to  i m p a r t   such   coded   w e a v i n g   p a t t e r n   i n f o r m a t i o n  

in  t he   form  of  e l e c t r i c   s i g n a l s   to  a  J a c q u a r d   m a c h i n e   or  t h e  

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

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

p a t t e r n   i n f o r m a t i o n   p r o v i d e d   in  the  form  of  e l e c t r i c   s i g n a l s  

i n t o   m e c h a n i c a l   a c t i o n s .   To  pu t   t h i s   a p p a r a t u s   i n t o   p r a c t i c a l  

u s e ,   i t   is  the   most   common  m e t h o d   to  use  an  a c t u a t o r  

o p e r a b l e   by  e x c i t a t i o n   of  an  e x c i t a t i o n   w i n d i n g   ( s o l e n o i d )  

as  an  e l e m e n t   of  a  m e c h a n i s m   f o r  c o n v e r t i n g   e l e c t r i c   s i g n a l s  

i n t o   m e c h a n i c a l   a c t i o n s ,   and  c o n v e n t i o n a l   a t t e m p t s   have  b e e n  

m a i n l y  b y   such   m e t h o d .   However ,   c o n v e n t i o n a l   a p p a r a t u s e s   o f  

t h i s   t ype   have  been  v e r y   b u l k y ,   c o m p l i c a t e d   in  c o n s t r u c t i o n ,  



v e r y   e x p e n s i v e ,   not   smoo th     or  r e l i a b l e   i n  

o p e r a t i o n ,   s low  in  r e s p o n s e ,   i n c a p a b l e   of  h i g h   speed   o p e r a t i o n  

or  o t h e r w i s e   u n s a t i s f a c t o r y ,   t h u s   no t   ye t   r e a c h i n g   t h e  

s u b s t a n t i a l   l e v e l   of  p r a c t i c a l   u s e .  

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

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

i n t o   m e c h a n i c a l   a c t i o n s ,   w h i c h   is  d e s i g n e d   to  m i n i m i z e   s a i d  

d r a w b a c k s .  

D i s c l o s u r e   o f  T h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  a p p a r a t u s   f o r   t r a n s l a t i n  

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

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

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

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

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

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

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

body  and  an  e x c i t a t i o n   w i n d i n g   f o r   s e l e c t i v e l y   e x c i t i n g   s a i d  

m a g n e t i c   body  by  s a i d   o u t p u t   e l e c t r i c   s i g n a l ,   a  p e r m a n e n t - m a g n e t  

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

s a i d   a c t u a t o r   b e i n g   a d a p t e d   to  assume  two  p o s i t i o n s ,   one  i n  

w h i c h   s a i d   m a g n e t i c   body  is   a t t r a c t e d   to  one  of  the  p o l e s   o f  

  s a i d   p e r m a n e n t   m a g n e t   and  the   o t h e r   in  which   i t   is  moved  

away  from  s a i d   pole, so that selection  of    warp  yarn   o p e r a t i o n  

i n f o r m a t i o n   is   e f f e c t e d   by  s e l e c t i o n   of  s a i d   two  p o s i t i o n s .  

T h e r e f o r e ,   in  t h i s   a p p a r a t u s ,   the   m e c h a n i s m   f o r   c o n v e r t i n g  

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



a c t u a t o r s     e ach   h a v i n g   a  m a g n e t i c   body  and  an  e x c i t a t i o n  

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

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

and    s m a l l - s i z e d   c o n s t r u c t i o n ,   w h i c h  

e n s u r e s   t h a t   the  e n t i r e   a p p a r a t u s   is   c o m p a c t   and  r e l a t i v e l y  

i n e x p e n s i v e .   F u r t h e r ,   the   o p e r a t i o n   of  the   c o n v e r t i n g  

m e c h a n i s m   is   s u c h  t h a t   the   m a g n e t i c   body  is   s e l e c t i v e l y  

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

and  moved  b e t w e e n  t w o  p o s i t i o n s   in   c o o p e r a t i o n   w i t h   the   p o l e s  

of  t h e  p e r m a n e n t   m a g n e t   f i x e d   in  p o s i t i o n ,   so  t h a t   the  o p e r a t i o n  

is   s m o o t h   and  r e l i a b l e  a n d   the   r e s p o n s e   i s   h i g h ,   e n a b l i n g   h i g h  

s p e e d   o p e r a t i o n .  

I n  a d d i t i o n ,   t h e  o u t p u t   means  f o r   d e r i v i n g   w e a v i n g  p a t t e r n  

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

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

  w h e r e i n   w e a v i n g   i n f o r m a t i o n   is   once  c o d e d   a n d  

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

a  w e a v i n g   p a t t e r n   by  a  p a t t e r n   a n a l i z i n g   d e v i c e   or  t he   l i k e  

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

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

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

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

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

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

use   may  be  made  of  f l o p p y   d i s k s ,   p u n c h e d   t a p e s ,   p u n c h e d   d i s k s ,  

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

In  the   p r e f e r a b l e   e m b o d i m e n t   of  the   i n v e n t i o n ,  



t he   p a r m a n e n t   magnet   s t r u c t u r e   c o o p e r a t i n g   w i th   s a i d   m a g n e t i c   b o d y  

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

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

po l e   of  e i t h e r   p o l a r i t y   by  e x c i t a t i o n   c a u s e d   by  s a i d   o u t p u t   e l e c t r i c  

s i g n a l .   In  t h i s   c a s e ,   the  a c t i o n   by  the   movement  of  the  a c t u a t o r  

b e t w e e n   the   two  p o s i t i o n s   is   smooth   and  r e l i a b l e   and  the  r e s p o n s e  

is   h i g h ,   so  t h a t   the   m e r i t   of  e n a b l i n g   h i g h   speed   o p e r a t i o n   is  f u r t h e r  

e n h a n c e d .   More  a d v a n t a g e o u s l y ,   in  t h a t   a c t i o n   a f t e r   the   m a g n e t i c  

body  of  each  a c t u a t o r   has  been  a t t r a c t e d   to  a  m a g n e t i c   p o l e   of  e i t h e r  

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

body  w i l l   r e m a i n   a t t r a c t e d   to  the  s e l e c t e d   m a g n e t i c   po le   even  i f  

the  o u t p u t   e l e c t r i c   s i g n a l   is   s t o p p e d ,   so  l o n g   as  i t   i s   no t   a t t r a c t e d  

to  the  po l e   of  the  o p p o s i t e   p o l a r i t y   by  the  n e x t   o u t p u t   e l e c t r i c  

s i g n a l .   T h e r e f o r e ,   by  d i v i d i n g   a l l   a c t u a t o r s   i n t o   two  or  more  g r o u p s ,  

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

by  such  p u l s e   d r i v e   as  to  s h i f t   them  w i t h   a  s l i g h t   t ime  l a g   f o r   e a c h  

c y c l e   of  o p e r a t i o n   of  the  a p p a r a t u s ,   whereby   the  m e c h a n i s m   f o r  

d e r i v i n g   w e a v i n g   p a t t e r n   i n f o r m a t i o n   in   the  form  of  e l e c t r i c   s i g n a l s  

can  be  made  s i m p l e   and  c o m p a c t .  

In  a n o t h e r   embodiment   of  the  i n v e n t i o n ,   s a i d   means  f o r  

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

h e a l d   o p e r a t i n g   mechan i sm  of  a  J a c q u a r d   m a c h i n e .   In   t h i s   c a s e ,  

i t   i s   p o s s i b l e   to  p r o d u c t   woven  f a b r i c s   on  the  b a s i c   of  w e a v i n g  

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

In  a  f a r t h e r   embodiment   of  t he   i n v e n t i o n ,   s a i d   means  f o r  

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

p a t t e r n   card   p u n c h i n g   m e c h a n i s m .   In   t h i s   c a s e ,   c o n v e n t i o n a l   p a t t e r n  



c a r d s   f o r   J a c q u a r d   m a c h i n e s   can  be  p r o d u c e d   by  p u n c h i n g .  

E r i e f  D e s c r i p t i o n   of  The  D r a w i n g s  

F ig .   1  is  a  d i a g r a m m a t i c   s e t u p   view  s h o w i n g   an  e m b o d i m e n t  

of  the   p r e s e n t  a p p a r a t u s   a p p l i e d   to  a  J a c q u a r d   m a c h i n e ;  

F ig .   2  is  a  plan view partly broken away showing in  d e t a i l   a  m e c h a n i c a l  

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

in  the   a p p a r a t u s   of  F i g .   1,  w i t h   the  i n t e r m e d i a t e   p o r t i o n  

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

F i g .   3  i s  a  s i d e   view  of   t h e  m e c h a n i c a l   p o r t i o n   of  F i g .   2 ;  

F i g .   4  i s   a  c r o s s - s e c t i o n a l   view  of  t h e  m e c h a n i c a l   p o r t i o n  

of  F i g .   2  t a k e n   a l o n g  t h e   l i n e  I - I ' ;  

F i g .   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 I - I I '   in  F i g .   2 ;  

F i g .  6   i s  a   c r o s s - s e c t i o n a l   view  t a k e n   a l o n g   the   l i n e  

I I I - I I I '   in  F ig .   2 ;  

F i g .   7  is   a  f r a g m e n t a r y   e n l a r g e d   p e r s p e c t i v e   view  o f  

a  p e r m a n e n t   m a g n e t   a s s e m b l y   in   t he   m e c h a n i s m   p o r t i o n   of  F i g .   2 ;  

F i g .   8  is   a  f r o n t   view  of  a  p a r t   of  the   p e r m a n e n t   m a g e n t  

a s s e m b l y   of   F i g .   7,  f u r t h e r   e n l a r g e d ,   as  seen   from  the   f r o n t ,  

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

F ig .   9  i s   a  f r o n t   view  of  the   p e r m a n e n t   m a g n e t   a s s e m b l y  

of  F i g .   7,  as  seen   f rom  the   b a c k ;  

F ig .   10  is   a  c r o s s - s e c t i o n a l   view  of  the  p e r m a n e n t  

m a g n e t   a s s e m b l y   t a k e n   a l o n g   the   l i n e   I V - I V '   in  F i g .  8 ;  

F i g .   11  is a fragmentary side  v iew,   in  s e c t i o n ,   s h o w i n g   the   p i v o t a l  

c o n s t r u c t i o n   of  a c t u a t o r s   i n  t h e   m e c h a n i s m   p o r t i o n   of  F i g .   2 ;  

F i g s .   12  and  13  a re   v iews   f o r   an  e x p l a n a t i o n   of  t h e  

f u n c t i o n   of  the   m e c h a n i c a l   p o r t i o n   of  F i g .   2 .  



F i g .   14  i s   a  s e c t i o n a l   v iew  p a r t l y   s h o w i n g   a  m o d i f i c a t i o n  

of  t h e  c o n s t r u c t i o n   of  the   t i p   of   an  a c t u a t o r ;  

F i g .   15  is   a  f r o n t   view  p a r t l y   s h o w i n g   a  m o d i f i c a t i o n  

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

F i g .  1 6   i s   a  s c h e m a t i c   d i a g r a m   showing   a  modification of the mechanical portion 

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

F ig .   17  is   a  d i a g r a m m a t i c   s e t u p   view  s h o w i n g   an  e m b o d i m e n t  

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

c a r d   p u n c h i n g   m a c h i n e .  

Bes t   Mode  o f  C a r r y i n g  o u t   the  I n v e n t i o n  

R e f e r r i n g   t o   F i g .  1 ,  t h e  a r r a n g e m e n t   of   a  p r e f e r e e d  

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

J a c q u a r d   m a c h i n e   i s   d i a g r a m m a t i c a l l y   shown.  The  main  c o m p o n e n t  

of  a  known  J a c q u a r d   m a c h i n e   i s   g e n e r a l l y   - d e s i g n a t e d   b y  

the  r e f e r e n c e   n u m e r a l   1,  and    s i g n a l   o u t p u t   m e a n s  

f o r   d e r i v i n g   w e a v i n g  p a t t e r n  i n f o r m a t i o n   in  the   form  of  e l e c t r i c  

s i g n a l s   i s   d e s i g n a t e d   b y  t h e   r e f e r e n c e   n u m e r a l   2 2 .  

In  t h e   J a c q u a r d   m a c h i n e   1,  a  p l u r a l i t y   of   v e r t i c a l   n e e d l e s  

a d a p t e d   to  be  v e r t i c a l l y   m o v e d  w i t h  t h e i r   u p p e r   end  h o o k s   s u i t a b l y  

c a t c h i n g   the   k n i v e s   3  o f   a  v e r t i c a l l y   m o v a b l e   k n i f e  b o x  2   are arranged and 

s u p p o r t e d   on  a  b o t t o m   p l a t e   6,  the   l o w e r   ends  o f   s a i d   v e r t i c a l  

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

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

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

n e e d l e s   7    e a c h   a d a p t e d   to  engage   and  p u s h   the   a s s o c i a t e d  

v e r t i c a l   n e e d l e   4    and  m o v a b l e   l e n g t h w i s e  

to  e s t a b l i s h   and  c a n c e l   e n g a g e m e n t   o f  



t h e   u p p e r   end  hook  of  the  n e e d l e   w i t h   the  a s s o c i a t e d   k n i f e  

3  are   a r r a n g e d   and  s u p p o r t e d   on   a   a  rear mouth plate  8  and  a  f r o n t  

auxiliary mouth plate  9.  T h e r e f o r e ,   each   h o r i z o n t a l   n e e d l e   7 

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

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

A d j a c e n t   the front ends of the  h o r i z o n t a l   n e e d l e s  7   e x t e n d e d  

i m m e d i a t e l y  b e f o r e  t h e  a u x i l i a r y  m o u t h  p l a t e   9  d i s p o s e d  f o r w a r d l y  

of  the   J a c q u a r d  m a c h i n e  1 ,   the   c o n v e r t i n g   m e c h a n i s m   10  i s  

p o s i t i o n e d   in  o p p o s e d   r e l a t i o n   wi th   the  h o r i z o n t a l   n e e d l e s   7 .  

T h e r e f o r e ,   t h e  c o n v e r t i n g   m e c h a n i s m   10  is     p r o v i d e d  

at  the  p o s i t i o n   where   o r i g i n a l l y   the  p a t t e r n   c a r d   c y l i n d e r  

w o u l d   be  m o u n t e d ,   i n  l i e u   of  the   p a t t e r n   c a r d   c y l i n d e r .  

The  c o n v e r t i n g   m e c h a n i s m   10  is  e q u i p p e d   w i t h  a   b o x - l i k e  

f r ame   11  of  s u b s t a n t i a l l y   the  same  s i z e   as  the  p a t t e r n  

c a r d   c y l i n d e r .   The  f r ame   11  is   a d a p t e d   to  be  m e c h a n i c a l l y  

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

n e e d l e s   7  f o r  p u s h i n g   the   l a t t e r   by  an  i l l u s t r a t e d   b a t t e n   12 

or  o t h e r   s u i t a b l e   d r i v e   means  d r i v e n   by  rod   d r i v e ,   s h a f t   d r i v e ,  

c h a i n   d r i v e   or  a n y  o t h e r   m e t h o d   f rom  the   c r a n k   s h a f t   or  t h e  

l i k e   o f  t h e  w e a v i n g   m a c h i n e ,  a s   in  the  case   of  t h e   p a t t e r n  

c a r d   c y l i n d e r .  

D i s p o s e d   in  t h e  i n t e r n a l   r e a r   r e g i o n   of  t he   f r ame   11 

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

7  w i t h   the   same  p i t c h   as  t h a t   of  the  l a t t e r   in  a c c o r d a n c e   w i t h  

the  a r r a n g e m e n t   of  t h e  h o r i z o n t a l   n e e d l e s   7 , a r e   a  p l u r a l i t y   o f  

m o v a b l e   a c t u a t o r s   13  each   h a v i n g   a  m a g n e t i c   body  and  an  e x c i t a t i o '  

w i n d i n g   ( s o l e n o i d )   f o r   s e l e c t i v e l y     e x c i t i n g   s a i d  

m a g n e t i c   b o d y .  T h e   end  t i p s   of  the   a c t u a t o r s   13  are   r e s p e c t i v e l y  



p l a c e d   in  the   p a r t i t i o n s   in  a  p e r m a n e n t   m a g n e t i a s s e m b l y   14  

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

T h e  t i p s  o f   the  a c t u a t o r s   13  a re   d i s p o s e d  i n  a  j a c e n t   o p p o s e d  

r e l a t i o n  t h e   r e a r   ends  of  p u s h   r ods   15  d i s p o s e d   f u r t h e r  

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

p u s h   rods   s e r v i n g  a s   i n t e r m e d i a r i e s   f o r   p u s h i n g   the  h o r i z o n t a l  

n e e d l e s   7.  The  push   r o d s   15  a re   s l i d a b l y   i n s e r t e d   in  a  f r o n t  

p l a t e   17 which is resillently  s u p p o r t e d   b y  s p r i n g s  1 6  f o r w a r d l y   o f  

the   f r ame   1 1  a t   a  s u i t a b l e   d i s t a n c e   from  the  l a t t e r   so  as  t o  

be  m o v a b l e   t o w a r d   the   f r a m e .   The  t i p s   of  the   p u s h   r o d s   15  

p r o j e c t i n g   s l i g h t l y   b e y o n d   the   f r o n t   p l a t e . 1 7   a re   r e s p e c t i v e l y  

f o r m e d   w i t h  h e a d s   18  w h i c h   a re   o p p o s e d   to  the   t i p s  

of  the   a s s o c i a t e d   h o r i z o n t a l   n e e d l e s   7.  Each  p u s h   rod   15  i s  

r e a r w a r d l y   u r g e d  b y   a  s p r i n g   19  i n s t a l l e d   t h e r e o n   so  t h a t   t h e  

h e a d s   18  are   in  c o n t a c t   w i t h   the   f r o n t  p l a t e   17,  a n d  

damper   members   2 0  p r o j e c t i n g   a  p r e d e t e r m i n e d   d i s t a n c e   f o r w a r d l y  

of  the   h e a d s   18  f o r   a b u t m e n t   a g a i n s t   the   a u x i l i a r y  m o u t h  

p l a t e   9  a re   m o u n t e d   on  the   f r o n t   p l a t e   17  on  b o t h   s i d e s .  

The  e x c i t a t i o n   w i n d i n g s   of   t he   a c t u a t o r s   13  a re   c o u p l e d   t o  

a  t e r m i n a l   b o a r d   21  d i s p o s e d   a t   the   r e a r   of  the  f r ame   1 1 ,  

said terminals on terminal board  21  b e i n g   e l e c t r i c a l l y   c o n n e c t e d   to  s i g n a l  

o u t p u t   means  22  i n s t a l l e d   a t   a  s u i t a b l e   p o s i t i o n ,   as  a d j a c e n t  

to  the   w e a v i n g  m a c h i n e ,   s e p a r a t e   from  the  c o n v e r t i n g   m e c h a n i s m  

10,  so  t h a t   in   a c c o r d a n c e   w i th   the  i n s t r u c t i o n   of  e l e c t r i c   s i g n a l s  

from  the   o u t p u t   means  22  the   a c t u a t o r s   13  w i l l   be  a c t u a t e d  

by  i n d i v i d u a l   e x c i t a t i o n   of  the   m a g n e t i c   b o d i e s   by  the   e x c i t a t i o n  

w i n d i n g s .  

As  f o r  t h e   s i g n a l  o u t p u t   means  22,  a  m a g n e t i c   t a p e  o r  

f l o p p y   d i s k  i n  w h i c h   p a t t e r n  i n f o r m a t i o n   has  been  m a g n e t i c a l l y  



r e c o r d e d   by  a  p a t t e r n   a n a l i z e r   u s i n g   a  c o m p u t e r   as  s e l e c t i v e  

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

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

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

h  t h e r e i n   by  p u n c h i n g   a re   u s e d   as  r e c o r d i n g   means .   In  t h e  

case   of  a  m a g n e t i c   t a p e   or  f l o p p y   d i s k ,   a  m a g n e t i c   h e a d   i s  

u sed   as  r e a d   m e a n s ,   w h i l e   a  p h o t o t r a n s i s t e r   or  a  l a s e r   beam 

d e v i c e   is   u s e d   as  r e a d   means  in  the  ca se   of  a  p u n c h e d   t a p e  

or  p u n c h e d   d i s k .   E l e c t r i c   s i g n a l s   in  f o r w a r d   or  r e v e r s e  

d i r e c t i o n   a re   f e d  f r o m   s a i d   r e a d     means  to  t h e  

s o l e n o i d s   of  the   a c t u a t o r s   13  t h r o u g h   a  memory  d e v i c e   a n d  

a  power   s o u r c e   d e v i c e .   In  a d d i t i o n ,   the   p o s i t i o n   w h e r e   s a i d  

memory  d e v i c e   and  power   d e v i c e   are   i n s t a l l e d   is  no t   l i m i t e d  

to  the   s i g n a l   o u t p u t   means  22  but  may  be  at  the  c o n v e r t i n g  

m e c h a n i s m   1 0 .  

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

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   2  t h r o u g h   6  and  f u r t h e r  

to  F i g s .   7  t h r o u g h   1 1 .  

As-  p r e v i o u s l y   d e s c i r b e d ,   the  f r o n t   p l a t e   17  i s  

r e s i l i e n t l y   s u p p o r t e d   at   a  s u i t a b l e   d i s t a n c e   from  the  f r a m e  

11  b y  t h e   s p r i n g s   16  so  as  to  be  m o v a b l e   toward the  f r a m e .   S u c h  

r e s i l i e n t - s u p p o r t   s p r i n g s   16  are   i n s t a l l e d   at  t o t a l   of  4  p l a c e s ,  

n a m e l y ,   two  p l a c e s ,   u p p e r   and  l o w e r ,   on  each   of  the  r i g h t   a n d  

l e f t   s i d e s . ( s e e   F i g s .   2  and  4) .   The  F r o n t   p l a t e   17  are  g u i d e d  

by  g u i d e   means   24  i n s t a l l e d   a t  four  places   as  in  the  case   of  t h e  

r e s i l i e n t - s u p p o r t   s p r i n g s   16  so  t h a t   i t   can  be  moved  t o w a r d  

the  f r a m e   11  a g a i n s t   t he   f o r c e s   of  the   s p r i n g s   16  ( see   F i g s .   2 

and  5).   Each  g u i d e   means  24  c o m p r i s e s   s l i d e   p i n s   27  s l i d a b l y  



f i t t e d   in  t h r o u g h  -   h o l e s   26  fo rmed   in  a  g u i d e  m e m b e r   2 5  

a t t a c h e d   to  the  end  of  the   f r a m e   11,  the   f r o n t   e n d s - o f   s a i d  

p i n s   27  b e i n g   f i x e d l y   c o n n e c t e d   to  the   f r o n t   p l a t e   17  as  b y  

b o l t s ,   and  s t o p p e r   members   28  a g a i n s t   the   back  of  the   f r a m e  

11  a t t a c h e d   to  the   r e a r   ends  of  the   p i n s   27.  As  a  r e s u l t ,  

the   f r o n t   p l a t e   17  i s   u r g e d   by  the   s p r i n g s   16  to  be  p o s i t i o n e d  

at   a  p r e d e t e r m i n e d   d i s t a n c e   f o r w a r d l y   of  the   f rame  11  a n d  
s p r i n g s  

can  be  moved  t o w a r d   the   f r a m e   11  a g a i n s t   the   f o r c e s   of  t h e  

16  by  g u i d a n c e  e s t a b l i s h e d  b y  t h e   s l i d e   movement   of  the   g u i d e  

p i n s   27  a l o n g   the   t h r o u g h -   h o l e s   26  in  the  g u i d e   means  2 4 .  

B r a c k e t s   29  a re   a t t a c h e d   to  the  f r ame   11  on  b o t h   r i g h t  
f i x i n g   to  s a i d   b r a c k e t s   2 9  

and  l e f t   s i d e s . .   By  s u i t a b l y f   a t t a c h m e n t  

members   h a v i n g  s h a f t s   30  c o r r e s p o n d i n g   to  the  r i g h t   and  l e f t  
c e n t e r  

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

m e c h a n i s m   1 0  c a n   be  s i m p l y     i n s t a l l e d   in  p l a c e   o f  

t h e  p a t t e r n   c a r d   c y l i n d e r   of  the   J a c q u a r d   m a c h i n e  

 w h i c h  w o u l d   o t h e r w i s e   be  i n s t a l l e d   t h e r e i n  

( s e e   F i g s .   2  and  3 ) .  

The  h e a d   18  of  e a c h   p u s h   rod   15  i s   made  of  s y n t h e t i c   r e s i n  

or  t he   l i k e   and  is   t h i c k e r   t h a n   the   h o r i z o n t a l   n e e d l e s   7 ,  

and  i t s   l e n g t h   of  p r o j e c t i o n   f o r w a r d l y   from  the   f r o n t  p l a t e  

17  b e t w e e n   the   h e a d   18  and  the   bamper   member  20,  and  t h e  

d i s t a n c e   b e t w e e n   the   f r a m e   11  a n d   the   f r o n t   p l a t e   17  a r e  

s u i t a b l y   s e t   cause   to  the  h o r i z o n t a l   n e e d l e s   7  to  be  p u s h e d  

at   a  d e s i r e d   d i s t a n c e   e . g . ,   at  abou t   9  mm. 

Each  a c t u a t o r   13    c o m p r i s e s   an  e x c i t a t i o n   w i n d i n g   32  

wound  in  t a p e r   form  on  a    b a r - l i k e   m a g n e t i c   b o d y  

31  of  i r o n   or  the   l i k e ,   the   r e a r   ends  of   s a i d   m a g n e t i c   b o d i e s  



  31  b e i n g   p i v o t a l l y   c o n n e c t e d   to  the   f r ame   11  by  a  v e r t i c a l  
e n d .  

p i v o t   p i n   33,  t h e r e b y   a l l o w i n g   t h e  t i p s   of  the   m a g n e t i c   b o d i e s  

31  to  t u r n   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   a r o u n d   the  r e a r   e n d  

p i v o t   p i n   33  ( s ee   F i g s .   2  and  6).   In  such   p i v o t a l   m o u n t i n g  

of  the   m a g n e t i c   b o d i e s   31  f o r   the   a c t u a t o r s   13,  f o r   e x a m p l e ,  

f l a n g e - l i k e   r i n g   s p a c e r s   40  and  b u s h i n g s   41  a re   a l t e r n a t e l y  

f i t t e d   on  t he   v e r t i c a l   p i v o t  p i n   33  i n s t a l l e d   b e t w e e n   the   t o p  

and  b o t t o m   of  the   f r a m e   11,  w i t h   t he   boss   p o r t i o n s   42  p r o v i d e d  

on  the  r e a r   ends  of  t he   m a g n e t i c   b o d i e s   31  b e i n g   r o t a t a b l y  

m o u n t e d   on  s a i d   b u s h i n g s   41  b e t w e e n   a d j o i n i n g   s p a c e r s   40  

( s e e   F i g s .   6  and  11) .   Wi th   t h i s   d e s i g n ,   a r r a n g e m e n t  

of  the  m a g n e t i c   b o d i e s    3 1   w i t h   a c c u r a t e   p i t c h   c o n f o r m i n g  

to  the   p i t c h   of  the   h o r i z o n t a l   n e e d l e s   7   c a n   be  e a s i l y  

r e a l i z e d .   In  t h i s   c a s e ,   the   p i v o t   p i n   33,  s p a c e r s   40  a n d  

b u s h i n g s   41  as  w e l l   as  t he   f r a m e   11  are made of non-magnetic  m a t e r i a l .  

The  p e r m a n e n t   m a g n e t   a s s e m b l y   14,  as  shown  in  F i g .   7 ,  

c o m p r i s e s   p l a t e s   34  in  t he   form  of  l o n g   s t r i p s   of  m a g n e t i c  

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

a r r a y s   of  t h e   m a g n e t i c   b o d i e s   31  of  the   a c t u a t o r s   and  t h e  

p u s h   r o d s  1 5 ,   w i t h   t he   d i s t a n c e   b e t w e e n   a d j a c e n t   p l a t e   34  b e i n g  

a b o u t   2 - 3   t i m e s   the   t h i c k n e s s   of  the   m a g n e t i c   b o d i e s  3 1   a n d  

p u s h  r o d s   15,  and  p e r m a n e n t   m a g n e t s   35  h e l d   b e t w e e n   a d j a c e n t  

p l a t e   34  and  a t   the   u p p e r   and  l o w e r   ends  of  the   space   t h e r e b e t w e e n  

In  t h i s   c a s e ,   the   p e r m a n e n t   m a g n e t s   35  h e l d   b e t w e e n   the   p l a t e s  

h a v e - h o r i z o n t a l l y   s p a c e d  S   a n d  N   p o l e s ,   w i t h   the  S  a n d   N 

poles, being alternately reversed  i n   the   h o r i z o n t a l   a r r a n g e m e n t .  

As  a  r e s u l t ,   the   h o r i z o n t a l l y   s p a c e d   p l a t e s   34  have  d i f f e r e n t  .  

p o l a r i t i e s   s u c h   t h a t  a l t e r n a t i n g   p l a t e s   have  an  S  po l e   and  t h e  

o t h e r s   an  N  p o l e .   The  p l a t e s   34  h a v i n g   p o l e s   of  a l t e r n a t e l y  



d i f f e r e n t   p o l a r i t i e s   are   u s e d  a s   p a r t i t i o n   w a l l s   so  t h a t   s p o t s  

36  in  w h i c h   the   t i p s   of  t he   m a g n e t i c   b o d i e s   31  a re   r e c e i v e d  

are   f o r m e d   l i k e   s h e l v i n g   b e t w e e n   a d j a c e n t   o p p o s e d   p l a t e s   3 4  

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

m a g n e t   a s s e m b l y   14.  F u r t h e r ,   in  the   a r r a n g m e n t   of  t h i s  

p e r m a n e n t   m a g n e t   a s s e m b l y   14,  as  shown  in  F i g s .   8 -10 ,   i t   i s  

p r e f e r a b l e   to  p r o v i d e   i n s e r t   members   39  of  n o n - m a g n e t i c   m a t e r i a l  

e a c h   h e l d   b e t w e e n   a d j a c e n t   p l a t e s   34,  s a i d   i n s e r t   member  h a v i n g  

on  i t s   f r o n t   s i d e   a  p u s h   r o d i n s e r t i o n   h o l e   37  at  a  p o s i t i o n  

b i a s e d   to  one  p l a t e   and  on  i t s   r e a r   s i d e   a  s l i t   38  e x t e n d i n g  

b e t w e e n   the   two  p l a t e s   f o r   h o r i z o n t a l l y   m o v a b l y   r e c e i v i n g   t h e  

m a g n e t i c   b o d i e s   31,  t h e r e b y   f o r m i n g   the   i n d i v i d u a l  s p o t s   3 6 .  

Thus,  the   t i p s   of  the   m a g n e t i c   b o d i e s   31  a re   i n s e r t e d   f r o m  

the  s l i t s  3 8   i n t o   the   s p o t s   36,  w h i l e   the  r e a r   ends  of  the   p u s h  

r o d s   15  a re   i n s e r t e d   t h e r e i n t o   f rom  the  i n s e r t i o n   h o l e s   37  

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

In  o p e r a t i o n ,   the   a c t u a t o r s   13  i n d i v i d u a l l y  h a v e  

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

s i g n a l   o u t p u t   means  22  i m p a r t e d   to  t h e i r   e x c i t a t i o n   w i n d i n g s  

32  as  f o r w a r d   and  r e v e r s e   s e l e c t i v e   e l e c t r i c   c u r r e n t s ,  

w h e r e b y   the   t i p s   of  the   m a g n e t i c   b o d i e s   31  are   s e l e c t i v e l y  

m a g n e t i z e d     to  s w i t c h   to  S  or  N  p o l a r i r y .  

As  a  r e s u l t   of  such   m a g n e t i z a t i o n   f o r   the  s w i t c h i n g  

of  p o l a r i r y ,   the end tips  of  the  m a g n e t i c   b o d i e s   31,  in  the   s p o t s  

36  of  the   p e r m a n e n t   magne t   a s s e m b l y   14,  a re   each   s e l e c t i v e l y  

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

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

a s s e m b l y   to    s w i t c h i n g l y   abut against the same.  This  a c t i o n   r e s u l t s  



in  the  t i p s   of  m a g n e t i c   b o d i e s   31  b e i n g   c h a n g e d   in  p o s i t i o n  

b e t w e e n   the   two  p o s i t i o n s   of  t u r i n g   a r o u n d   the  a x i s   of  t h e  

p i v o t   p in   33  at  t h e i r   r e a r   ends  w i t h i n   the  s p o t s   36.  In  t h i s  

t w o - p o s i t i o n   o p e r a t i o n ,   i f   t h e  t i p   of  a  m a g n e t i c   body  31  is   i n  

one  p o s i t i o n ,   s a i d   t i p   i s   no t  in  ax ia l   a l i g n m e n t   w i t h   the  r e a r  

end  of  t he   a s s o c i a t e d   p u s h   rod   15  and  c a n n o t   engage   the  s a m e ,  

w h e r e a s   i f   the   t i p   of  s a i d   m a g n e t i c   body  31  is  in  the  o t h e r  

p o s i t i o n ,   s a i d   t i p   is  in  a x i a l   a l i g n m e n t   w i t h   the  r e a r   e n d  

of  t he   p u s h  r o d   15  a n d  c a n   e n g a g e   the   same.  The  t w o - p o s i t i o n  

o p e r a t i o n   of  the   a c t u a t o r s   13  can  be smoothly effected  w i t h   s m a l l  

e l e c t r i c   power   l o a d   on  the   e x c i t a t i o n   w i n d i n g s   32  or  b y  

i n s t a n t a n e o u s   p u l s e .   Once  the   m a g n e t i c   body  31  is  a t t r a c t e d  

to  the   m a g n e t i c   p o l e   of  one  p o l a r i t y   in  the  p e r m a n e n t  

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

  even  i f   the   e l e c t r i c   s i g n a l   is   s t o p p e d  

  so  t h a t   i t   is   d e m a g n e t i z e d ,   so  l o n g   a s  

  the   n e x t   e l e c t r i c   s i g n a l   f o r   s w i t c h i n g   t o  

the   o p p o s i t e   s i d e   is   n o t   p r o v i d e d .  

Thus,   such   s w i t c h i n g   a c t i o n s   by  e l e c t r i c -   s i g n a l s   f r o m  

the   s i g n a l   o u t p u t  m e a n s   22  b e t w e e n   the  two  p o s i t i o n s   of  t h e  

a c t u a t o r s   13  a r e   e f f e c t e d   f o r   e a c h   c y c l e   of    the  r e c i p r o c a t i n g  

m o t i o n   of  the   f rame  11,  w h e r e b y   the   s e l e c t i v e   push   a c t i o n  

c o n t r o l   of  the   h o r i z o n t a l   n e e d l e s   7  is   a c h i e v e d   in  the  f o l l o w i n g  

m a n n e r .  

I f   the   f rame  11  and  h e n c e   the   e n t i r e   c o n v e r t i n g  

m e c h a n i s m   10  a re   in  the   r e t r a c t e d   p o s i t i o n   in  t h e i r  

r e c i p r o c a t i n g   m o t i o n ,   the   bamper   memebers   20  are  s e p a r a t e d   f r o m  

the   a u x i l i a r y   mouth  p l a t e   9,  w i t h   the  h e a d s   18  of  the  p u s h  

r o d s   15  b e i n g   s e p a r a t e d   f rom  the   t i p s   of  the  a s s o c i a t e d  



h o r i z o n t a l   n e e d l e s   7  p r o j e c t i n g   t h r o u g h   the   a u x i l i a r y   m o u t h '  

p l a t e   9,  wh ich   c o n d i t i o n   i s   shown  in  F i g .   2.  When  t h e  

f r a m e   11  and  hence   the   e n t i r e   c o n v e t i n g   m e c h a n i s m   10  a r e  

a d v a n c e d ,   as  shown  in  F i g .   12,  the   b a m p e r a m e m b e r s   20  a b u t  

  a g a i n s t   the   t he   a u x i l i a r y   mouth   p l a t e   9,  in  w h i c h  

c o n d i t i o n   the  h e a d s   18  of  t he   p u s h   r o d s   15  s u b s t a n t i a l l y  

abu t   a g a i n s t   the  t i p s   of  the   c o r r e s p o n d i n g   h o r i z o n t a l   n e e d l e s  

7,  and  in  t h i s   c o n d i t i o n   or  the     p r e v i o u s   c o n d i t i o n ,  

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

of  the   a c t u a t o r s   13  is   effeced in accordance with the current direction  o f  e l e c t r i c  

s i g n a l s   f rom  the   s i g n a l   o u t p u t   means  22.  S u b s e q u e n t l y ,   t h e  

f r ame   11  and  hence   the   e n t i r e   c o n v e r t i n g   m e c h a n i s m   . . - 1 0   a r e  

f u r t h e r   a d v a n c e d   to  t he   most   a d v a n c e d   p o s i t i o n ,   w h e r e ,   as  s h o w r  

in  F i g .   13,  the   a b u t m e n t   of   t he   bamper  members   20  a g a i n s t   t h e  

a u x i l i a r y   mouth   p l a t e   9  c a u s e s   the   f r o n t   p l a t e   17  to  b e  

r e l a t i v e l y   b r o u g h t   c l o s e   to  the   f rame  11  a g a i n s t   the   f o r c e s  

of  the   s p r i n g s   16.  At  t h i s   t i m e ,   some  p u s h  

rods   15  abu t   a g a i n s t   the   t i p s   of  the   a s s o c a i t e d   m a g n e t i c  

b o d i e s   but   the   o t h e r s   do  n o t ,   d e p e n d i n g   upon  the   s e l e c t i v e  

p o s i t i o n s   of  the   a c t u a t o r s   13.  As  a  r e s u l t ,  t h o s e   p u s h   r o d s  

15  whose  r e a r   ends  a re   no t   a l i g n e d   w i t h  a n d   hence   do  not   a b u t  

a g a i n s t   t he   t i p s   of  the   a s s o c a i t e d   m a g n e t i c   b o d i e s   31  a r e  

moved  b a c k w a r d l y   w i t h i n   the   a s s o c i a t e d   .   s p o t s   36  of  t h e  

p e r m a n e n t   m a g n e t   a s s e m b l y   14  w h i l e   p a s s i n g   the   t i p s   of  t h e  

a s s o c i a t e d   m a g n e t i c   b o d i e s   31,  so  t h a t   t h e i r   h e a d s   18  do  n o t  

p r o j e c t   f o r w a r d l y   from  the   f r o n t   p l a t e   17  a n d  

do  no t   push   the  a s s o c i a t e d   h o r i z o n t a l   n e e d l e s   7,  w h e r e a s   t h o s e  

push rods whose rear  e n d s  a r e   a l i g n e d   w i t h   and  hence   abu t   a g a i n s t   the   t i p s  



of  the   a s s o c i a t e d   m a g n e t i c   b o d i e s   31  are  p u s h e d   by    s a i d  

t i p s ,   w i t h   t h e i r   h e a d s   18  p r o j e c t i n g   f o r w a r d l y   from  t h e  

f r o n t   p l a t e     17  a g a i n s t   the  f o r c e s   of  the  s p r i n g s  

19,  as  the  f r ame   11  and  h e n c e   the  e n t i r e   c o n v e r t i n g   m e c h a n i s m  

10  are   a d v a n c e d ,   .  t h e r e b y   p u s h i n g   the   a s s o c i a t e d   h o r i z o n t a l  

n e e d l e s   7.  In  t h i s   way,  w i t h   t h i s   a p p a r a t u s ,   the   s e l e c t i v e  

push   c o n t r o l   of  the   h o r i z o n t a l   n e e d l e s   is   a c h i e v e d   by  t h e  

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

10  and  by  the   t h e   t w o - p o s i t i o n   e x c i a t a t i o n  

of  the  a c t u a t o r s   13,  and  the   s h e d d i n g   of  t h e . w a r p   y a r n s   i n  

the  J a c q u a r d   m a c h i n e   can  be  p e r f o r m e d  i n   a c c o r d a n c e   w i t h  

  w e a v i n g   p a t t e r n   i n f o r m a t i o n ,   w i t h o u t   h a v i n g   to  use  p a t t e r n  

c a r d s ,   to  p r o d u c e   a  woven  f a b r i c .   I t   is   a l s o   p o s s i b l e   t o  

a r r a n g e   the   a p p a r a t u s   s u c h   t h a t   when  the  f rame  11  is  in  t h e  

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

members   20  h a v e  a l r e a d y   a b u t t e d   a g a i n s t   the   a u x i l i a r y   m o u t h  

p l a t e   9,  as  shown  in  F i g .   12,  t h a t   i s ,   the   members  20  a r e  

a l w a y s   a b u t t i n g   a g a i n s t   the   p l a t e   9 .  

In  a d d i t i o n ,   in  t he   a p p a r a t u s   d e s c r i b e d     a b o v e ,   a s  

shown  in  F i g .   14,  the   t i p   of  the   m a g n e t i c   body  31  of  t h e  

a c t u a t o r   1 3  m a y   be  c o v e r e d   w i t h   a  c o v e r i n g  m e m b e r   45,  s u c h  a s  

a  cap ,   made  of  n o n - m a g n e t i c   m a t e r i a l   so  t h a t   the  c o n t a c t  

of  the   t i p   of  the   m a g n e t i c     body  31  of  the  a c t u a t o r  

13  w i t h   the   p o l a r   p l a t e s   34  of  the   p e r m a n e n t   magne t   a s s e m b l y  

14  on  the   b a s i s   of  m a g n e t i z a t i o n   of  s a i d   t i p   may  be  made 

t h r o u g h   the  c o v e r i n g   member  4 5 .  

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

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



31  a g a i n s t   the  r e a r   end  of  the   p u s h   rod  15  and  a n o t h e r   m e r i t  

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

of  the   m a g n e t i c   body  31  by  e x c i t a t i o n   can  be  s m o o t h l y   p e r f o r m e d  

w i t h  l e s s   e l e c t r i c   power   c o n s u m p t i o n .  

F u r t h e r ,   in  the  a r r a n g e m e n t  o f   the  p e r m a n e n t   m a g n e t  

a s s e m b l y   14  shown  in  F i g s .   7 -10   d e s c r i b e d   p r e v i o u s l y ,   s i n c e  

the   m a g n e t i c   p l a t e s   34  are  a l t e r n a t e l y     g i v e n   S a n d  

N  p o l e s   in  h o r i z o n t a l   a r r a n g m e n t ,   i t   is   n e c e s s a r y   t h a t   f o r   e a c h  

h o r i z o n t a l   p i t c h ,   the  r e l a t i o n   b e t w e e n   the   f o r w a r d   and  r e v e r s e  

c u r r e n t s   to  the  e x c i t a t i o n   w i n d i n g s   32  of  t he   a c t u a t o r s   31 

and  the   e n g a g i n g   and  n o n - e n g a g i n g   p o s i t i o n s   t h e r e o f   r e l a t i v e  

to  the  p u s h   rods   15  be  r e v e r s e d   by  s i g n a l   i n s t r u c t i o n s .   T h i s  

r e q u i r e m e n t   may  be  e l i m i n a t e d   by  a d o p t i n g   an  a r r a n g e m e n t ,  

as  e x e m p l i f i e d   in  F i g .   15,  w h e r e i n   in  t he   p e r m a n e n t   m a g n e t  

a s s e m b l y   14,  the   p l a t e s   34  a re   of   l a m i n a r   c o n s t r u c t i o n  

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

b e t w e e n   m a g n e t i c   p l a t e s   34b  and  34c,   w h e r e b y   t h e  

S  a n d   N  p o l e s   of  t h e  p e r m a n e n t   m a g n e t s   35  can  be  

r e s p e c t i v e l y   o r i e n t e d   in  t he   same  d i r e c t i o n ,   w i t h  

each   p l a t e   34  h a v i n g   S  a n d   N  p o l e s   in  the  m a g n e t i c   p l a t e s  

34b  and  34c .   I f   p o s s i b l e ,   w i t h o u t   u s i n g   p e r m a n e n t   m a g n e t s   3 5 ,  

the  f o r n t   and  r e a r   p l a t e s   34b  and  34c  may  be  p e r m a n e n t   m a g n e t o  

h a v i n g   S  a n d   N    p o l e s .  

F i g .   16  shows  a  m o d i f i c a t i o n ,   w h e r e i n  

s u c h   i n t e r v e n i n g   members  as  t he   f r o n t   p l a t e   9  and  push   r o d s  

15    employed   in  the     e m b o d i m e n t   shown  in  F ig . .   1 

are   o m i t t e d   a n d  t h e   t i p s   of  t he   h o r i z o n t a l   n e e d l e s   7  a s  m e a n s  

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

d i r e c t l y   a s s o c i a t e d   w i t h   the   m a g n e t i c   b o d i e s   31  of  the   a c t u a t o r s  



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

Though  no t   shown,   in  t h i s   i n v e n t i o n ,   as  a  f u r t h e r  

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

c o n v e r t i n g   m e c h a n i s m   10  to  p u s h   the  h o r i z o n t a l   n e e d l e s   7 

s e r v i n g   as  m e c h a n i c a l - t r a n s f e r   m e a n s - o f  w a r p   y a r n   o p e r a t i o n  

a s   in  the   e m b o d i m e n t   shown  in  F i g .   1,  i t   i s   p o s s i b l e   t o  

f i x e d l y   i n s t a l l   the   c o n v e r t i n g   m e c h a n i s m   10  on  the  r e a r   s i d e  

of  t h e  . . a c q u a r d   m a c h i n e   1  in  such   a  manne r   as  to  be  a s s o c i a t e d  

w i t h   the   r e a r   ends  of  t he   h o r i z o n t a l   n e e d l e s   and  p r o v i d e   m e a n s  

on  the   f r o n t   s i d e   of  the   J a c q u a r d   m a c h i n e   1  f o r   r e s i l i e n t l y  

p u s h i n g   the   h o r i z o n t a l   n e e d l e s  7   t h r o u g h   s p r i n g s   or  the   l i k e .  
an  e m b o d i m e n t   W h e r e i n  

F i g .   17  s h o w s  t h e   a p p a r a t u s   of  the   p r e s e n t   i n v e n t i o n   i s  

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

the  p r i n c i p a l   c o m p o n e n t   s e c t i o n   of  a  known  p a t t e r n  

c a r d   p u n c h i n g   m a c h i n e   is   c o l l e c t i v e l y     i n d i c a t e d   by  5 0 .  

The  p a t t e r n   c a r d  p u n c h i n g   m a c h i n e   50  has  a  

m a c h i n e   f r ame   51  p r o v i d e d   w i t h   a  t a b l e   52  f o r   p u n c h i n g   p a t t e r n  

c a r d s   a n d  a   p l u r a l i t y   of  c h i s e l s   53.  The  t a b l e  h a s   h o l e s  

a s s o c i a t e d   w i t h   the  c h i s e l s   53  and  is   v e r t i c a l l y  m o v e d   b y  

v e r t i c a l  m o v i n g   means  54.  The  c h i s e l s   53  are   v e r t i c a l l y  

e x t e n d i n g   and  a r e   v e r t i c a l l y   m o v a b l y   s u p p o r t e d .   P a t t e r n  

c a r d s   55  to  be  p u n c h e d   a re   i n t e r m i t t e n l y   fed   one  by  one  on  

the  t a b l e   52  in  s y n c h r o n i s m   w i t h   the  v e r t i c a l   movement   of  t h e  

t a b l e   52,  so  t h a t  n e c e s s a r y   h o l e s  a r e   fo rmed   t h e r e i n   by  t h e  

c h i s e l s   53  : when  the   t a b l e   52  is  u p w a r d l y   m o v e d .  

The  u p p e r   p o r t i o n s   of  the   c h i s e l s   53  a re   e n g a g e d   w i t h  

a  p l u r a l i t y   of  a s s o c i a t e d   c o n t r o l   h o r i z o n t a l   rods   56.  The 

c o n t r o l   h o r i z o n t a l   r o d s   56  a re   r e c i p r o c a b l e   t r a n s v e r s e l y  

( l e n g t h w i s e )   a n d  h a v e   t h e i r   r i g h t - h a n d   s i d e  



as  v i ewed   in  the  f i g u r e ,  
e n d s ,  c o n n e c t e d   w i t h   a  p l u r a l i t y   of  f l e x i b l e   w i r e s   o r  

h o r i z o n t a l   b a r s   57  h a v i n g   t ube   c o v e r s   f o r   push   o p e r a t i o n ,  

so  t h a t   t h e y   a re   s e l e c t i v e l y   p u s h e d   by  the   s e l e c t i v e   p u s h i n g  

of  the   w i r e s   or  h o r i z o n t a l   ba r s   57.  P u n c h i n g   a c t i o n s   of  t h e  

c h i s e l s   53  a re   s e l e c t e d   by  s e l e c t i v e  

p u s h   movement   of  t he   h o r i z o n t a l   b a r s   56,  and  t h e  

p a t t e r n   c a r d s   55    a r e   s u c c e s s i v e l y   p u n c h e d  

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

  h o r i z o n t a l   b a r s   56  are   p u s h e d   in   u n i s o n  

a t   t h e i r   l e f t - h a n d   ends  by  a  r e s e t   p u s h   p l a t e   58  wh ich   r e c i p r o c a t e s  

in  each   p u n c h i n g   o p e r a t i o n ,   w h e r e b y   t h e y   a re   moved  back  to  t h e i r  

o r i g i n a l   p o s i t i o n .   In  t h i s   p a t t e r n   c a r d   p u n c h i n g   m a c h i n e   5 0 ,  

t h e r e f o r e ,   the   w i r e s . o r   h o r i z o n t a l - b a r s   57  f o r   push   o p e r a t i o n  

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

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

o f  t h e   J a c q u a r d   m a c h i n e   shown  in  F i g .   1  i s   i n s t a l l e d   in  o p p o s e d  

r e l a t i o n   w i t h   t he   a c t u a t i n g   ends   of  the   w i r e s   or  h o r i z o n t a l   b a r s  

5 7 .  

T h e r e f o r e ,   in    t h i s     a p p a r a t u s ,   t h e  

p u n c h i n g   of  p a t t e r n   c a r d s   f o r   use   w i t h   c o n v e n t i o n a l   J a c q u a r d  

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

p a t t e r n   i n f o r m a t i o n   from  the  s i g n a l   o u t p u t   means  2 2 .  

I n d u s t r i a l   A p p l i c a b i l i t y  

As  has   been  d e s c r i b e d   so  f a r ,   the   a p p a r a t u s   f o r   t r a n s l a t i n g  

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

to  the  p r e s e n t   i n v e n t i o n   is   v e r y   useful, in weaving for  o p e r a t i o n   c o n t r o l  



of  t r e a t m e n t   c o n c e r n i n g   warp  yarn   o p e r a t i o n   by  i m p a r t i n g   w e a v i n g  

p a t t e r n   i n f o r m a t i o n   to such a machine as a Jacquar  m a c h i n e :   or  p a t t e r n   c a r d  

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

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



1.  An  a p p a r a t u s   f o r   t r a n s l a t i - n g   w e a v i n g   p a t t e r n  

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

means  f o r   d e r i v i n g   w e a v i n g   p a t t e r n   i n f o r m a t i o n   as  e l e c t r i c  

s i g n a l s ,   a  mechan ism  f o r   c o n v e r t i n g   the  o u t p u t   e l e c t r i c   s i g n a l s  

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

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

c o n n e c t e d   to  some  means  f o r   m e c h a n i c a l l y   t r a n s f e r r i n g   warp  y a r n  

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

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

body  by  s a i d   o u t p u t   e l e c t r i c   s i g n a l ,   a  p e r m a n e n t   magnet   s t r u c t u r e  

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

a c t u a t o r   b e i n g   a d a p t e d   to  assume  two  p o s i t i o n s ,   one  in  w h i c h  

s a i d   m a g n e t i c   body  is   a t t r a c t e d   to  one  of  the   p o l e s   of  s a i d  

p e r m a n e n t   magnet   and  the   o t h e r   in   which   i t   is   s p a c e d   a p a r t  

f rom  s a i d   p o l e ,   so  t h a t   s e l e c t i o n   of  warp  y a r n   o p e r a t i o n  

i n f o r m a t i o n  i s   e f f e c t e d   by  s e l e c t i o n   of  s a i d   two  p o s i t i o n s .  

2.  An  a p p a r a t u s   f o r   t r a n s l a t i n g   w e a v i n g   p a t t e r n  

i n f o r m a t i o n   i n t o   m e c h a n i c a l   a c t i o n s   as  s e t   f o r t h   in   C la im  I ,  

c h a r a c t e r i z e d   in   t h a t   the   p e r m a n e n t   magnet   s t r u c t u r e   c o o p e r a t i n g  

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

d i f f e r e n t   p o l a r i t i e s ,   and  the  m a g n e t i c   body  of  each  a c t u a t o r   i s  



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

e x c i t a t i o n   c a u s e d   by  s a i d   o u t p u t   e l e c t r i c   s i g n a l .  

3.  An  a p p a r a t u s   fo r   t r a n s l a t i n g   w e a v i n g   p a t t e r n  

i n f o r m a t i o n   i n t o   m e c h a n i c a l   a c t i o n s   as  s e t   f o r t h   in   Claim  1 

.or  2,  c h a r a c t e r i z e d   in  t h a t   s a i d   means  f o r   m e c h a n i c a l l y  

t r a n s f e r r i n g   warp  y a r n   o p e r a t i o n   i n f o r m a t i o n   is  the   h e a d l e  

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

4.  A n  a p p a r a t u s   f o r   t r a n s l a t i n g   w e a v i n g   p a t t e r n  

i n f o r m a t i o n   i n t o   m e c h a n i c a l   a c t i o n s   as  s e t   f o r t h   in  Claim  1  or  2 ,  

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

warp  y a r n   o p e r a t i o n   i n f o r m a t i o n   is  a  p a t t e r n   ca rd   p u n c h i n g  

m e c h a n i s m .  



1.  An  a p p a r a t u s   for  t r a n s l a t i n g   weaving  pa t t e rn   i n f o r m a t i o n  

into  m e c h a n i c a l   ac t ions ,   c o m p r i s i n g   signal   output  means   for  d e r i v i n g  

weaving  p a t t e r n   i n f o r m a t i o n   as  e l e c t r i c   s ignals ,   a  m e c h a n i s m   f o r  

conve r t ing   the  output  e l ec t r i c   s igna ls   f rom  said  output  means   in to  

m e c h a n i c a l   ac t ions ,   said  c o n v e r t i n g   m e c h a n i s m   inc luding  a  p lura l i ty   of 

a c t u a t o r s   r e s p e c t i v e l y   o p e r a t i v e l y   connected   to  a  p l u r a l i t y   of  input  m e m b e r s  

of  means   for  t r a n s f e r r i n g   said  m e c h a n i c a l   ac t ions   as  warp  yarn  o p e r a t i o n  

i n f o r m a t i o n ,   each  of  said  a c t u a t o r s   having  a  magne t i c   body  and  an  e x c i t a t i o n  

winding  wound  on  said  body  for  s e l e c t i v e l y   exci t ing  in  an  a l t e r n a t i v e   p o l a r i t y  

said  magne t i c   body  by  said  output  e l e c t r i c   signal,   a  p e r m a n e n t   m a g n e t  

s t r u c t u r e   fixed  in  pos i t ion  and  provided  with  a  p lu ra l i ty   of  pairs   of  o p p o s e d  

N-  and  S-  magne t i c   pole  su r face   pa r t i t ions   r e s p e c t i v e l y   a s s o c i a t e d   with 

said  p lu ra l i ty   of  a c t u a t o r s ,   each  of  said  a c t u a t o r s   being  adapted  to  t a k e  

two  pos i t ions ,   one  in  which  said  magne t i c   body  is  a t t r a c t e d   to  one  of 

the  pole  s u r f a c e s   within  the  a s s o c i a t e d   par t i t ion   and  the  other  in  which  i t  

is  a t t r a c t e d   to  the  opposed  su r f ace ,   so  that  warp  yarn   opera t ion   i n f o r m a t i o n  

is  fo rmed   by  s e l e c t i o n   of  said  two  p o s i t i o n s .  

2.  An  a p p a r a t u s   for  t r a n s l a t i n g   weaving  pa t te rn   i n f o r m a t i o n  

into  m e c h a n i c a l   ac t ions   as  set  forth  in  Claim  1  c h a r a c t e r i z e d   in  t h a t  



said  means   for  t r a n s f e r r i n g   said  m e c h a n i c a l   act ions  as  warp  y a r n  

opera t ion   i n fo rma t ion   is  the  headle   opera t ing   m e c h a n i s m   of  a  

J acqua rd   m a c h i n e .  

3.  An  a p p a r a t u s   for  t r a n s l a t i n g   weaving  pat tern   i n f o r m a t i o n  

into  m e c h a n i c a l   ac t ions   as  set  forth  in  Claim  1  c h a r a c t e r i z e d   in  t h a t  

said  means   for  t r a n s f e r r i n g   m e c h a n i c a l   act ions   as  warp  yarn  o p e r a t i o n  

i n f o r m a t i o n   is  a  pa t te rn   card  punching  m e c h a n i s m .  
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