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@  Device  for  the  bidirectional  movement  longitudinally  of  a  bar  in  a  succesion  of  displacement  of  predetermined  constant 
amplitude. 

  The  device  comprises  a  rack  3,  integral  with  a  bar  4  and 
in  alignment  therewith,  two  rods  5  and  6,  respectively,  side- 
by-side  in  a  longitudinal  plane,  each  provided  at  the  lower 
extremity  with  a  corresponding  transverse  tailpiece  13  able 
to  move  axially from  a  non-operative  to  an  operative  position 
and  vice  versa,  as  well  as  to  oscillate  longitudinally  from  an 
internal  position  I to  an  external  position  E  and  vice  versa, 
transverse  abutment  means  16a  and  16b,  respectively,  that 
define,  in  cooperation  with  elastic  means  17,  the  said  internal 
position  I of  the  rods  5  and  6,  and  to  conclude,  a  transverse 
slide  18that  is  positioned  in  between  the  said  rods  and  is  able 
to  move  alternately,  in  a  longitudinal  direction,  between  two 
extreme  positions  M  and  K,  respectively. 

When  one  rod  is  in  the  operative  position,  the  tail- 
piece  13  of  this  is  inserted  in  a  space  3b  in  between  two  teeth 
3a  of  the  rack  3.  The  displacement  of  the  slide  18  in  one 
direction  causes  the  interception  thereof  with  the  rod  that  is 
in  the  operative  position  and,  consequently,  the  rack  3  to  be 
carried  in  the  said  direction. 



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

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

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

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

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

t h r e a d   g u i d e .   In  t h e   s a i d   a p p l i c a t i o n   w h a t   a r e   known  a s  

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

t h e   s a i d   s t o p s   by  a m o u n t s   e q u a l   to  or  m u l t i p l e s   of  t h e   p i t c h  

of  t h e   n e e d l e s   i n s t a l l e d   in  t h e   n e e d l e   b e d s   of  k n i t t i n g   m a -  

c h i n e s .  

G e n e r a l l y   a  n u m b e r   of  b a r s   a r e   p r o v i d e d ,   e a c h   one  of  w h i c h  

e q u i p p e d   w i t h   c o r r e s p o n d i n g   means   f o r   t h e   m o v e m e n t   t h e r e o f  

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

means   b e l o n g i n g   to  t h e   o t h e r s   b a r s .  

P r o v i s i o n s   has   a l r e a d y   b e e n   made  f o r   a  s o l u t i o n   w i t h   w h i c h  

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

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

c o n t r o l l e d   by  c o r r e s p o n d i n g   e l e c t r o n i c   e q u i p m e n t .  

Known  to  e v e r y o n e   is   t he   s p a c e   t a k e n   up  by  t he   s a i d   m o t o r s  

and  t h e   c o n s i d e r a b l e   c o s t   b o t h   of  t h e   e l e c t r i c   m o t o r s   t h e m -  

s e l v e s   and  of  t h e   e l e c t r o n i c   e q u i p m e n t   a s s o c i a t e d   t h e r e t o .  

An  a d d i t i o n a l   p r o b l e m   w i t h   t h e   a b o v e   m e n t i o n e d   known  s o l u t -  

ion   t h a t   n e e d s   to  t h e   s t r e s s e d   i s   t h a t   any  m a i n t e n a n c e   i s  

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



The  o b j e c t   of  t h e   i n v e n t i o n   is  to  make  a v a i l a b l e   a  d e v i c e  

t h a t   s o l v e s   t he   p r o b l e m   to  w h i c h   r e f e r e n c e   has   been   m a d e  

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

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

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

m e t h o d s   known  a l r e a d y   t h a t   c a r r y   ou t   an  i d e n t i c a l   f u n c t i o n .  

The  f o r e g o i n g   o b j e c t   i s   a t t a i n e d   w i t h   t he   d e v i c e   a c c o r d i n g  

to  t h e   i n v e n t i o n   f o r   t he   b i d i r e c t i o n a l   m o v e m e n t   l o n g i t u d i n a l -  

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

c o n s t a n t   a m p l i t u d e ,   c h a r a c t e r i z e d   by  t he   f a c t   of  c o m p r i s i n g  :  

a  r a c k   l o c k e d   to  and  in  a l i g n m e n t   w i t h   t h e   s a i d   b a r ;   m e a n s  

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

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

i t i o n e d   w i t h   t h e   i n t e r n a l   e x t r e m i t y   t h e r e o f   in   f r o n t   of  t h e  

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

t o   t r a v e r s e   a x i a l l y   as  w e l l   as  to  o s c i l l a t e   w i t h   r e s p e c t   t o  

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

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

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

b e t w e e n   two  of  t h e   s a i d   t e e t h ;   e l a s t i c   means   t h a t   e x e r t   a n  

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

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

t r a n s v e r s e   a b u t m e n t   m e a n s ,   t h e   e x t r e m e   i n t e r n a l   p o s i t i o n  

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

ing  t o ,   and  in  f r o n t   o f ,   a  s p a c e   in  b e t w e e n   two  of  t h e   s a i d  

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

to  be  a c t u a t e d   a t   d i f f e r e n t   t i m e s ,   e a c h   d e s t i n e d   to  o b l i g e  

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

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

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

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



one  of  t h e   s a i d   r o d s   t h a t   is  in  t he   o p e r a t i v e   p o s i t i o n ,   w i t h  

t h e   o s c i l l a t i o n   of  t he   rod   c o n c e r n e d   f rom  the   s a i d   e x t r e m e  

i n t e r n a l   p o s i t i o n   to  a  p r e d e t e r m i n e d   e x t r e m e   e x t e r n a l   p o s -  

i t i o n ,   a n d  t h e   c o n s e q u e n t   c a r r y i n g   of  t h e   r a c k ,   t h r o u g h   t h e  

t a i l p i e c e   of  t h e   s a i d   r o d ,   in  t h e   same  d i r e c t i o n   as  t he   s a i d  

o s c i l l a t i o n .  

E m p h a s i s   is   g i v e n   h e r e i n a f t e r   to  t he   c h a r a c t e r i s t i c s   of  t h e  

d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n ,   w i t h   p a r t i c u l a r   r e f e r e n c e  

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

-  F i g u r e   1  shows  in  a  f r o n t   v i e w ,   p a r t l y   d i a g r a m m a t i c   a n d  

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

t h e r e o f   in  t h e   n o n - o p e r a t i v e   p o s i t i o n ;  

-  F i g u r e   2  shows  a  p a r t   of  t he   v i e w   in  F i g u r e   1,  w i t h   o n e  

rod   in  t h e   o p e r a t i v e   p o s i t i o n ;  

-  F i g u r e   3  shows  t h e   d e v i c e   in  t he   same  v i e w   as  in  F i g u r e  

2  b u t   w i t h   t h e   r a c k   d i s p l a c e d   one  s t e p ;  

-  F i g u r e   4  shows  t h e   d e v i c e   in  t h e   same  v i e w   as  in  F i g u r e  

3,  w i t h   t h e   rod   t h a t   has   e f f e c t e d   t he   m o v e m e n t   of  t h e  

r a c k   a g a i n   in  t h e   n o n - o p e r a t i v e   p o s i t i o n .  

Wi th   r e f e r e n c e   to  t h e   s a i d   f i g u r e s ,   a t   1  is   shown  a  s u p p o r t  

f r a m e   p r o v i d e d   w i t h   a  l o n g i t u d i n a l   s l o t   2  i n s i d e   w h i c h   s l i d e s ,  

g u i d e d ,   a  r a c k   3  whose   t e e t h   3a  and  s p a c e s   3b  t h e r e   in  b e t -  

ween  a r e ,   in  t he   e x a m p l e   d e s c r i b e d   h e r e i n ,   p o i n t i n g   u p w a r d s .  

The  s a i d   r a c k   is  l o c k e d   to  a  b a r   4  a l i g n e d   t h e r e   w i t h .  

In  t h e   top   p a r t   of  t h e   f r a m e   t h e r e   a r e   two  t h r o u g h   h o l e s  

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

f r e e l y   i n s e r t e d   t he   c e n t r e   p a r t   of  a  rod   5  and  6.  In  c o n -  

s e q u e n c e   of  t h e   s a i d   i n s e r t i o n ,   e a c h   rod   i s   a b l e   to  m o v e  



a x i a l l y   as  w e l l   as  to  o s c i l l a t e   w i t h   r e s p e c t   to  t he   a x i s  

t h e r e o f .  

The  u p p e r   e x t r e m i t y   of  e a c h   rod   i s  p r o v i d e d   w i t h   a  p l a t e  

7  f l u s h   up  a g a i n s   t he   c o r r e s p o n d i n g   a r m a t u r e   8a  of  a n  

e l e c t r o m a g n e t   8.  The  s a i d   a b u t m e n t   i s   p e r m a n e n t l y   e n s u r e d  

by  a  s p r i n g   9  e n s h r o u d i n g   t h e   p a r t   of  t h e   rod   t h a t   p r o t r u d e s  

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

p l a t e .  

P r o v i d e d   l a t e r a l l y   in  t h e   l o w e r   e x t r e m i t y   of  e a c h   rod  ( t h a t  

is   to  say   in  t he   i n t e r n a l  e x t r e m i t y   t h e r e o f )   shown  g l o b a l l y  

a t   10,  a r e   two  p a r a l l e l   f l a t   p a r t s   11  a l m o s t   in  c o n t a c t   w i t h  

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

b l o c k s   12  p l a c e d   a b o v e   and  a t   t he   s i d e   of  t h e   g r o o v e   2,  a r e  

p r o v i d e d .   In  t h i s   way,   t h e   r o d s   5  and  6  o s c i l l a t e   s o l e l y  

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

e x t r e m i t y   t h e r e o f   p o s i t i o n e d   in  f r o n t   o f - t h e   t e e t h   of  t h e  

r a c k .  

Each  e x t r e m i t y   10  has   a t   t he   b o t t o m ,   a  t r a n s v e r s e   t a i l p i e c e   13 

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

3b  in  b e t w e e n   two  of  t h e   s a i d   t e e t h   3a,   an  i n t e r n a l   t r a n s -  

v e r s e  s u r f a c e   14  c o m m e n c i n g   a t   t h e   u n d e r n e a t h   i n s i d e   e d g e  

of  t h e   t a i l p i e c e   13,  and  wha t   can  be  d e f i n e d   a  " h e e l "   .15 

p o s i t i o n e d   on  t h e   same  s i d e   as  t he   s u r f a c e   14  and  e x t e n d i n g  

i n w a r d s .  

P l a c e d  b e t w e e n   t h e   t r a n s v e r s e   s u r f a c e s   14  o f  t h e   two  r o d s  

is   a  t r a n s v e r s e   b l o c k   16  p o s i t i o n e d   a b o v e   t h e   r a c k .   T h e  

e x t e r n a l   t r a n s v e r s e   s u r f a c e s   16a  and  16b  of  t he   b l o c k   16 

s e r v e   as  means   f o r   t he   a b u t m e n t   t h e r e   w i t h   of  t h e   s a i d   i n -  

t e r n a l   s u r f a c e s   14,  t he   s a i d   a b u t m e n t  b e i n g   e n s u r e d ,   i n  



t h e   a b s e n c e   of  e x t e r n a l   f o r c e   b e i n g   a p p l i e d   to  t he   r o d s ,  

by  a  s p r i n g   17  t h a t   c o n n e c t s   one  rod   to  t h e   o t h e r .  

Wi th   t h e   i n t e r n a l   e x t r e m i t y   10  of  e a c h   rod  f l u s h   up  a g a i n s t  

t he   c o r r e s p o n d i n g   s u r f a c e   16a  or  16b.  of  t h e   b l o c k   16,  t h e  

t a i l p i e c e   13  is   p o s i t i o n e d   a t   a  p o i n t   c o r r e s p o n d i n g   t o ,   a n d  

in  f r o n t   o f ,   a  s p a c e   3b  in  b e t w e e n   two  t e e t h   3a  of  t h e   r a c k  

3  ( F i g u r e   1 ) .  

When  t h e   e l e c t r o m a g n e t   is  d e - e n e r g i z e d ,   t he   t a i l p i e c e   13  i s  

o u t s i d e   t h e   c o r r e s p o n d i n g   s p a c e   3b  ( F i g u r e s   1  and  4:  n o n  

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

is   e x c i t e d ,   t h e   t a i l p i e c e   is   i n s e r t e d   in  t he   s a i d   s p a c e   ( F i g -  

u r e s   2  and  3:  o p e r a t i v e   p o s i t i o n   of  t he   r o d ) .   I t   s h o u l d  

be  n o t e d   t h a t   when  t h e   rod   i s   in  t h e   n o n - o p e r a t i v e   p o s i t i o n ,  

t h e   c o r r e s p o n d i n g   h e e l   15  is  r a i s e d   w i t h   r e s p e c t   to  t he   b l o c k  

16,  w h i l e   when  t h e   rod   is   in  t he   o p e r a t i v e   p o s i t i o n ,   t h e   s a i d  

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

Above  t h e   b l o c k   16  is   p r o v i d e d   a  s l i d e   18,  t h e   t r a n v e r s e  

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

e l e m e n t s   19.  L a t e r a l l y   t h e   l o w e r   p a r t   of  t h e   s l i d e   18  h a s  

two  t r a n s v e r s e   l i m b s   18a  and  1 8 b .  

Each  g u i d e   e l e m e n t   19  i n c o r p o r a t e s   two  p a i r s   of  f o r k e d   p a r t s  

20  i n t e r p o s e d   b e t w e e n   b l o c k s   21  f o r   g u i d i n g   t he   l o n g i t u d i n a l  

t r a n s l a t i o n   of  t he   s a i d   e l e m e n t ,   and  has   a  s l o t ' 2 2   in  t h e  

c e n t r e   w i t h   w h i c h   e n g a g e s   a  cam  23  c a r r i e d   in  r o t a t i o n   b y  

a  s h a f t   2 4 .  

In  t h u s   e n s u e s   t h a t   w i t h   e a c h   r e v o l u t i o n   of  t he   s h a f t   24 

( d r i v e n   in  any  way  s u c h   a s ,   f o r   e x a m p l e ,   by  a  n o n - i l l u s t r a t e d  



e l e c t r i c   m o t o r   t h a t   is   c o n t r o l l e d   by  a  s u i t a b l e ,   a l s o   n o n  

i l l u s t r a t e d ,   u n i t ) ,   t he   s l i d e   18  is  moved  w i t h   r e c t i l i n e a r  

r e c i p r o c a t i n g   m o t i o n ,   l o n g i t u d i n a l l y   b e t w e e n   two  e x t r e m e  

c h a r a c t e r i s t i c   p o s i t i o n s   M  and  K  ( F i g u r e s   3  and  4)  t h a t   a r e  

e q u i d i s t a n t   w i t h   r e s p e c t   to  t he   t r a n s v e r s e   c e n t r e   l i n e   o f  

t h e   b l o c k   16  t h a t   a l s o   d e f i n e s   t he   i n a c t i v e   p o s i t i o n   R  o f  

t h e   s a i d   s l i d e .   When  b o t h   t h e   r o d s   5  and  6  a r e   in  t he   n o n  

o p e r a t i v e   p o s i t i o n   ( F i g u r e   1 ) ,   t h e   l i m b s   18a  and  18b  of  t h e  

s l i d e   18  p a s s   u n d e r n e a t h   t he   h e e l s   15  w i t h o u t   in  any  w a y  

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

To  o b t a i n   t h e   m o v e m e n t   of  t he   b a r   4  in  a  p r e d e t e r m i n e d   d i r -  

e c t i o n ,   i t   i s   n e c e s s a r y   t h a t   o n l y   t he   rod   c o n c e r n e d   be  s e n t  

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

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

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

rod   6  is   s e n t   i n t o   t h e   o p e r a t i v e  p o s i t i o n .  

S u p p o s i n g   i t   is   w i s h e d   to  move  t he   b a r   to  t he   r i g h t :   t o  

a c h i e v e   t h i s   t he   e l e c t r o m a g n e t   8  t h a t   o p e r a t e s   t he   rod   5 

has   to  be  e n e r g i z e d .   S u b s e q u e n t l y   to  t h e   e x c i t a t i o n   o f  

t h e   s a i d   e l e c t r o m a g n e t ,   t he   means   t h a t   d r i v e   t he   s h a f t   24 

a r e   s e t   in  o p e r a t i o n   in  s u c h   a  way  as  to  c a u s e   t h e   s a i d  

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

W i t h  t h e  t a i l p i e c e   13  i n s e r t e d   in  t he   s p a c e   3b  in  b e t w e e n  

two  of  t he   t e e t h   3a,   t h e   r a c k   3  (  and  o b v i o u s l y   t he   b a r   4 

i n t e g r a l   t h e r e   w i t h )   a r e   c a r r i e d   to  t h e   r i g h t ,   by  means   o f  

t he   s a i d   t a i l p i e c e ,   a t   t h e   t i m e  t h e   l imb   18a  i n t e r c e p t s ,  

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

rod   5;  t h e   a c t u a l   d i s p l a c e m e n t   v a l u e   of  t h e   r a c k   3  i s  

e q u a l   to  one  p r e d e t e r m i n e d   s t e p   ( F i g u r e   3 ) .   The  d i s p l a c e -  



ment   f rom  t h e   i n t e r n a l   p o s i t i o n   I  to  t h e   e x t e r n a l   p o s i t i o n  

E  t h a t   t h e   e x t r e m i t y   10  u n d e r g o e s   i s ,   in  f a c t ,   c o n s t a n t   b e -  

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

d e t e r m i n e d   by  t h e   a b u t t i n g   s u r f a c e   16a  of  t h e   b l o c k   16,  b e -  

c a u s e   of  t h e   f a c t   t h a t   t he   d i s p l a c e m e n t   of  t he   s l i d e   18  b e t -  

ween  p o s i t i o n s   M  a n d  K   is   c o n s t a n t ,   and  b e c a u s e   of  t he   f a c t  

t h a t   t h e   s a i d   p o s i t i o n s   a r e   e q u i d i s t a n t   f rom  t he   i n a c t i v e  

p o s i t i o n   R .  

Wi th   t h e   e x t r e m i t y   10  in  t h e   s a i d   e x t e r n a l   p o s i t i o n   E,  t h e  

e l e c t r o m a g n e t   8  is   d e - e n e r g i z e d ,   t he   s p r i n g   9  r e t u r n s   t h e  

rod   to  t he   n o n - o p e r a t i v e   p o s i t i o n ,   and  t h e   s p r i n g   17  c a r r i e s  

t h e   s u r f a c e   14  of  t h e   e x t r e m i t y   10  of  t h e   s a i d   r o d ,   b a c k  

f l u s h   up  a g a i n s t   t h e   s u r f a c e   16a  of  t h e   b l o c k   16  ( F i g u r e   4 ) .  

The  f o r e g o i n g   s e q u e n c e   is   r e p e a t e d   u n t i l   t he   r e q u i r e d   d i s -  

p l a c e m e n t ,   w h i c h   i s   o b v i o u s l y   a  m u l t i p l e   of  t he   s a i d   s t e p ,  

has   b e e n   a c h i e v e d .   In  t h e   c a s e   of  s t r a i g h t   k n i t t i n g   m a c h -  

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

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

the   d i s t a n c e   ( p i t c h )   b e t w e e n   two  c o n s e c u t i v e   n e e d l e s   i n  

t h e   n e e d l e   b e d .  

For  d i s p l a c e m e n t s   of  t h e   b a r   to  t h e   l e f t ,   i t   i s   n e c e s s a r y  

to  u s e   t h e   o t h e r   r o d ,   n a m e l y   rod   6 .  

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

to  t h e   i n v e n t i o n   i s   m a n i f e s t   f r om  wha t   has   b e e n   o u t l i n e d  

a b o v e .  

Use  i s ,   in  f a c t ,   made  of  p a r t s   t h a t   a r e   s i m p l e   to  c o n s t r u c t ,  

s u c h   as  t h e   r a c k ,   t h e   e l e c t r o m a g n e t s ,   t he   r o d s ,   t he   s l i d e s ,  



and  t he   cams  e t c e t e r a .   F u r t h e r m o r e ,   when  use   is   made  o f  

an  e l e c t r i c   m o t o r   to  d r i v e   t h e   s h a f t   24,  i t   is   s u f f i c i e n t  

to  p r o v i d e   a  u n i t   t h a t   s u p p l i e s   t he   m o t o r   in  such   a  way  a s  

to  c a u s e   t he   s h a f t   c o n c e r n e d   ( a l w a y s   c a r r i e d   in  r o t a t i o n  

in  t h e   same  d i r e c t i o n )   to  e f f e c t   one  c o m p l e t e   r e v o l u t i o n  

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

w i t h   r e s p e c t   to  t he   o t h e r .   The  s i m p l i c i t y   of  t h e   e l e c t r o n i c  

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

v i o u s   to  any  e x p e r t .  

In  v i e w   of  t h e   e x t r e m e   s i m p l i c i t y   of  t h e   c o m p o n e n t   p a r t s  

of  t h e   d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n ,   as  w e l l   as  of  t h e  

o r i g i n a l   way  in  w h i c h   one  is   c o m b i n e d   w i t h   t h e   o t h e r   w h e r e b y  

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

c l e a r l y   be  s e e n   t h a t   f o r   t he   m a i n t e n a n c e   of  t he   s a i d   d e v i c e ,  

i t   i s   no t   n e c e s s a r y   to  h a v e   to  r e s o r t   to  h i g h l y   s p e c i a l i z e d  

l a b o u r .  

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

given  p u r e l y   as  an  u n l i m i t e d   e x a m p l e   and  t h u s   t h a t   any  v a r -  

i a n t s   of  a  c o n s t r u c t i o n a l   n a t u r e   ( f o r   e x a m p l e ,   t h e   o s c l i l -  

l a t i o n   of  t he   r o d s   5  and  6  can  be  a c h i e v e d ,   i n s t e a d   of  w i t h  

t he   s l i d e   18,  w i t h   any  o t h e r   means   such   as  e l e c t r o m a g n e t s ,  

j u s t   as  t he   s e n d i n g   i n t o   t he   o p e r a t i v e   p o s i t i o n   of  e a c h   r o d  

can  be  e f f e c t e d ,   i n s t e a d   of  w h i t h   t h e   e l e c t r o m a g n e t   8,  w i t h  

any  o t h e r   m e c h a n i c a l   or  e l e c t r i c a l   m e a n s )   in  no  way  p r e j u -  

d i c e   t h e   f r a m e w o r k   of  p r o t e c t i o n   a f f o r d e d   to  t h e   i n v e n t i o n  

as  d e s c r i b e d   a b o v e   and  c l a i m e d   h e r e i n a f t e r .  



1.  D e v i c e   f o r   t he   b i d i r e c t i o n a l   m o v e m e n t   l o n g i t u d i n a l l y  

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

c o n s t a n t   a m p l i t u d e ,   c h a r a c t e r i z e d   by  t h e   f a c t   of  c o m p r i s i n g :  

a  r a c k   3  l o c k e d   to  and  in  a l i g n m e n t   w i t h   t he   s a i d   b a r   4 ;  

means   2  f o r   g u i d i n g   t h e   l o n g i t u d i n a l   t r a n s l a t i o n   of  t he   s a i d  

r a c k   3;  two  r o d s   5  and  6,  r e s p e c t i v e l y ,   s i d e - b y - s i d e   in  a  

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

e x t r e m i t y   10  t h e r e o f   in  f r o n t   of  t h e   t e e t h   3a  of  t h e   s a i d  

r a c k   3,  is   b e i n g   p o s s i b l e   f o r   t h e   s a i d   r o d s   to  t r a v e r s e   a x i a l -  

ly  as  w e l l   as  to  o s c i l l a t e   w i t h   r e s p e c t   to  t h e   a x e s   t h e r e o f  

s i n c e   t h e   i n t e r n a l   e x t r e m i t y   10  of  e a c h   rod   is   p r o v i d e d   w i t h  

a  c o r r e s p o n d i n g   t r a n s v e r s e   t a i l p i e c e   13  so  d i m e n s i o n e d   a s  

to  a l l o w   t h e   i n s e r t i o n   t h e r e o f   in  a  s p a c e   3b  in  b e t w e e n   t w o  

of  t h e   s a i d   t e e t h   3a;  means   12a  f o r   g u i d i n g   t h e   s a i d   r o d s  

to  l o n g i t u d i n a l   o s c i l l a t i o n ;   e l a s t i c  m e a n s   1 7  a h a t   e x e r t  

an  e f f e c t   on  t h e   s a i d   r o d s   5  and  6  and  d e f i n e   f o r   t he   l o n g i -  

t u d i n a l   o s i l l a t i o n   of  e a c h   r o d ,   in  c o o p e r a t i o n   w i t h   c o r -  

r e s p o n d i n g   t r a n s v e r s e   a b u t m e n t   means   16,  t h e   e x t r e m e   i n t e r n a l  

p o s i t i o n   I  w i t h   t h e   r e l e v a n t   t a i l p i e c e   13  p o s i t i o n e d   a t   a  

p o i n t   c o r r e s p o n d i n g   t o ,   and  in  f r o n t   o f ,   a  s p a c e   3b  in  b e t -  

ween  two  of  t h e   s a i d   t e e t h   3a;  i n d e p e n d e n t   means   8  f o r   o p -  

e r a t i n g   t h e   s a i d   r o d s   5  and  6,  a b l e   to  be  a c t u a t e d   a t   d i f -  

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

p a s s   f rom  t h e   n o n - o p e r a t i v e   p o s i t i o n   w i t h   t he   t a i l p i e c e   13 

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

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

in  t h e   s a i d   s p a c e ;   and  means   f o r   a c t u a t i n g   t h e   one  of  t h e  

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

l a t i o n   of  t h e   rod   c o n c e r n e d   f rom  t he   s a i d   e x t r e m e   i n t e r n a l  

p o s i t i o n   I  to  a  p r e d e t e r m i n e d   e x t r e m e   e x t e r n a l   p o s i t i o n   E ,  



and  t h e   c o n s e q u e n t   c a r r y i n g   of  t he   r a c k   3,  t h r o u g h   t h e   t a i l -  

p i e c e   13  of  t h e   s a i d   r o d ,   in  t h e   same  d i r e c t i o n   as  t he   s a i d  

o s c i l l a t i o n .  

2.  D e v i c e   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i z e d   by  t h e   f a c t  

t h a t   t h e   s a i d   means   f o r   o p e r a t i n g   one  or  t h e   o t h e r   of  t h e  

s a i d   r o d s   5  and  6  a r e   c o n s t i t u t e d   by  t r a n s v e r s e   s l i d e   1 8 ,  

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

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

M  and  K,  r e s p e c t i v e l y ,   t h e   a l t e r n a t i o n   b e i n g   c o m p l e t e   a n d  

c o m m e n c i n g   a t   t h e   i n a c t i v e   p o s i t i o n  R   midway  b e t w e e n   t h e  

s a i d   p o s i t i o n s   M  and  K. 

3.  D e v i c e   a c c o r d i n g   to  C l a i m s   1  and  2,  c h a r a c t e r i z e d   b y  

t h e   f a c t   t h a t   e a c h   of  t h e   s a i d   r o d s   is   p r o v i d e d   w i t h   a  " h e e l "  

15  p o i n t e d   t o w a r d s   t he   s a i d   t r a n s v e r s e   s l i d e   18,  and  by  t h e  

f a c t   t h a t   t h e   s a i d   s l i d e   has   two  t r a n s v e r s e   l i m b s   1 8 a  a n d  

18b,   r e s p e c t i v e l y ,   e a c h   of  w h i c h   i s   e i t h e r   i n s e r t e d   in  b e t -  

ween  t h e   h e e l   of  t he   rod   c o n c e r n e d   and  t h e   r a c k   3,  w i t h   t h e  

s a i d   rod   in  t he   n o n - o p e r a t i v e   p o s i t i o n ,   or  i n t e r c e p t s   t h e  

s a i d   h e e l   15,  w i t h   t he   s a i d   rod   in  t h e   o p e r a t i v e   p o s i t i o n .  

4.  D e v i c e   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i z e d   by  t h e   f a c t  

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

rod   is   c o n s t i t u t e d   by  an  e l e c t r o m a g n e t   8  whose   a r m a t u r e   8 a  

e x e r t s   an  e f f e c t ,   in  c o n s e q u e n c e   of  t he   e x c i t a t i o n   of  t h e  

e l e c t r o m a g n e t ,   on  t h e   o u t e r   e x t r e m i t y   of  t h e   rod   c o n c e r n e d ,  

in  c o n t r a s t   w i t h   e l a s t i c   means   9  c o n n e c t e d   to  t he   s a i d   r o d ,  

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

5.  D e v i c e   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i z e d   by  t he   f a c t  

t h a t   t h e   s a i d   e l a s t i c   means   17  a r e  c o n s t i t u t e d  b y  a   s p r i n g  



Tha t   is  u n d e r   t e n s i o n e   and  has   t he   e x t r e m i t i e s   t h e r e o f   c o n -  

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