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(m)  Cam  Assembly  for  controlling  the  needles  in  a  circular  knitting  machine  and  the  like. 
(sy  The  present  invention  relates  to  a  cam  assembly  for  con-  direction  of  rotation  of  the  machine  and  a  descending  portion 
trolling  the  needles  in  a  circular  knitting  machine  and  the  like,  (13a)  which  is  engageable  with  an  element  (8)  for  controlling 
with  at  least  one  casting-off  cam  (6)  at  one  feed  of  the  the  needles  which  are  not  operating  at  said  feed  to  carry  the 
machine.  The  cam  assembly  according  to  the  invention  has  needle  control  element  (8)  below  the  descending  portion  (7) 
the  peculiarity  of  comprising  an  auxiliary  descent  cam  (13)  of  the  casting-off  cam  (6). 
arranged  upstream  of  the  casting-off  cam  (6)  according  to  the 
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CAM  ASSEMBLY  FOR  CONTROLLING  THE  NEEDLES  IN  A  CIRCULAR 

KNITTING  MACHINE  AND  THE  LIKE 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  cam  a s s e m b l y   f o r  

c o n t r o l l i n g   the  n e e d l e s   in  a  c i r c u l a r   k n i t t i n g   m a c h i n e   a n d  

t h e   l i k e .  

As  is  known,   in  k n i t t i n g   m a c h i n e s   at  e v e r y   f e e d   of  t h e  

5  m a c h i n e   t h e r e   is  a  c a s t i n g - o f f   cam  which  e n g a g e s   w i t h   t h e  

h e e l   of  t he   n e e d l e s ,   or  w i t h   the   hee l   of  the   s l i d e r s   or  s u b -  

n e e d l e s   in  t w i n - c y l i n d e r   s t o c k i n g   m a c h i n e s   which  have   t a k e n  

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

n e e d l e s   for   f o r m i n g   a  new  loop  of  k n i t t i n g ,   w i th   the  c a s t i n g  
10  o f f   of  the   l o o p s   f o r m e d   p r e v i o u s l y .  

The  h e e l s   of  the  n e e d l e s   or  of  the   s l i d e r s   which   do  n o t  

o p e r a t e   at  s a i d   f e e d   a re   k e p t   in  a  t r a c k   which   p a s s e s   b e l o w  

the   c o r r e s p o n d i n g   c a s t i n g - o f f   cam  and  t h e r e f o r e ,  

t h e o r e t i c a l l y ,   t h e y   s h o u l d   not   i n t e r f e r e   w i th   t he   d e s c e n d i n g  
15  p o r t i o n   f o l l o w e d   i n s t e a d   by  the  h e e l s   c o r r e s p o n d i n g   to   t h e  

n e e d l e s   wh ich   have   c a p t u r e d   the   t h r e a d .  

In  p r a c t i c e ,   h o w e v e r ,   the  t e n s i o n i n g   of  the  p r e v i o u s l y  
f o r m e d   k n i t t i n g   or  the   t e n s i o n i n g   c a u s e d   by  t he   n e e d l e s  
which   a r e   w o r k i n g   p u r l   in  t he   u p p e r   c y l i n d e r   of  t w i n -  

20  c y l i n d e r   m a c h i n e s ,   c a u s e s   a  s l i g h t   r i s e   a l s o   of  the   n e e d l e s  
which   do  not  o p e r a t e   at  the  f e ed   b e i n g   c o n s i d e r e d   and  t h e  
h e e l   of  t h e s e   n e e d l e s ,   or  r e s p e c t i v e l y   of  the   s l i d e r s   i n  
t w i n - c y l i n d e r   m a c h i n e s ,   i n t e r f e r e s   wi th   the  t e r m i n a l   end  o f  
the   d e s c e n d i n g   p o r t i o n   of  t he   m a t c h i n g   c a s t i n g - o f f   c a m .  

25  This   c o n t a c t ,   which  is  t h e o r e t i c a l l y   p r e v e n t e d ,   is  t h e  
s o u r c e   of  d i s a d v a n t a g e s ,   p a r t i c u l a r l y   in  the   c a s e   of  h i g h  
r o t a t i o n   s p e e d s   such   as  t h o s e   c u r r e n t l y   a c h i e v e d   by 
s t o c k i n g - m a k i n g   m a c h i n e s .  
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In  s i n g l e - c y l i n d e r   m a c h i n e s   t h i s   c o n t a c t ,   w h i c h   b e c o m e s  

a  t r u e   c o l l i s i o n ,   can  c a u s e   r a p i d   wear  of  the   h e e l   of  t h e  

n e e d l e ,   m a k i n g   i t s   r e p l a c e m e n t   m a n d a t o r y .  

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

5  h a r d e r ,   and  can  l e a d   to  t he   d a m a g e ,   if  no t   to  t he   b r e a k a g e ,  

of  the   l o w e r   head   of  the   n e e d l e   h o o k e d   to  the   s l i d e r   w h i c h  

is  j e r k e d   d o w n w a r d s   by  the   c o n t a c t   of  i t s   h e e l   w i t h   t h e  

c a s t i n g - o f f   c a m .  

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

10  u n w a n t e d   r a i s i n g   of  the   n e e d l e s   which   o p e r a t e   a t   t h e   f e e d  

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

f o r m e d   by  t he   n e e d l e s   which   o p e r a t e   p u r l   in  t h e   u p p e r  

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

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

15  k n i t t i n g   f o r m e d   on  t h e   p u r l   n e e d l e s .  

The  main  aim  of  the   p r e s e n t   i n v e n t i o n   is  to  e l i m i n a t e  

t he   a b o v e   d e s c r i b e d   d i s a d v a n t a g e s   by  p r o v i d i n g   a  cam 

a s s e m b l y   fo r   c o n t r o l l i n g   the  n e e d l e s   in  a  c i r c u l a r   k n i t t i n g  

m a c h i n e   w i t h   w h i c h   to  a v o i d   the   c o l l i s i o n   of  t he   h e e l   of  t h e  

20  n e e d l e s ,   or  of  the  s l i d e r s ,   which  do  not   o p e r a t e   at  a  f e e d  

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

W i t h i n   the  s c o p e   of  the  above  d e s c r i b e d   a im,   an  o b j e c t  

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

c o n t r o l l i n g   t he   n e e d l e s   which   a l l o w s   t he   m a c h i n e   h i g h  

25  p r o d u c t i v e   s p e e d s   w i t h o u t   c a u s i n g   damage  to  the   h e e l s   w h i c h  

e n g a g e   t h e r e w i t h   or  b r e a k a g e   of  the  n e e d l e s   in  the  c a s e   o f  

t w i n - c y l i n d e r   m a c h i n e s .  

Th i s   a im,   as  w e l l   as  t h i s   and  o t h e r   o b j e c t s   wh ich   w i l l  

become  a p p a r e n t   h e r e i n a f t e r ,   a re   a c h i e v e d   by  a  cam  a s s e m b l y  
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f o r   c o n t r o l l i n g   t h e   n e e d l e s   in  a  c i r c u l a r   k n i t t i n g   m a c h i n e  

and  the   l i k e ,   c o m p r i s i n g   at  l e a s t   one  c a s t i n g - o f f   cam  at  a 

f e e d   of  the   m a c h i n e ,   c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s ,  

u p s t r e a m   of  s a i d   c a s t i n g - o f f   cam,  a c c o r d i n g   to  the  d i r e c t i o n  

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

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

e l e m e n t   fo r   the  n e e d l e s   w h i c h   do  not   o p e r a t e   at  s a i d   f e e d   t o  

c a r r y   s a i d   c o n t r o l   e l e m e n t   s u b s t a n t i a l l y   be low  the  l o w e r   e n d  

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

10  F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of  the   i n v e n t i o n  

w i l l   become  a p p a r e n t   f rom  the  d e s c r i p t i o n   of  a  p r e f e r r e d ,  

but  not   e x c l u s i v e ,   e m b o d i m e n t   of  the   cam  a s s e m b l y   a c c o r d i n g  

to  t he   i n v e n t i o n ,   i l l u s t r a t e d   by  way  of  n o n - l i m i t a t i v e  

e x a m p l e   in  the  a c c o m p a n y i n g   d r a w i n g s ,   w h e r e :  

15  F i 9 -   1  is  a  s e e - t h r o u g h   view  from  the   o u t s i d e   of  a 

p o r t i o n   of  the  s k i r t   of  the   cams  of  the   l ower   c y l i n d e r   of  a 

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

p r o x i m a t e   to  one  f e e d ;  

F i g .   2  is  a  view  of  a  p o r t i o n   of  the   s k i r t   of  t he   c a m s  

20  of  the  l ower   c y l i n d e r   of  a  c i r c u l a r   t w i n - c y l i n d e r   s t o c k i n g  
m a c h i n e   p r o x i m a t e   to  one  f e e d   w i t h   the   lock   a c c o r d i n g   to  t h e  

i  n v e n t   l  on  ;  a n d  

F i9 -   3  is  a  d e v e l o p m e n t   view  of  a  p o r t i o n   of  t h e  

n e e d l e - b e a r i n g   c y l i n d e r s   in  a  c i r c u l a r   t w i n - c y l i n d e r   m a c h i n e  

25  f o r   s t o c k i n g s   w i t h   t he   cam  a s s e m b l y   a c c o r d i n g   to  t h e  

i n v e n t i o n   m o u n t e d   on  the  l o w e r   c y l i n d e r   and  s u p e r i m p o s e d  
t h e r e o n   fo r   g r e a t e r   c l a r i t y .  

F i g .   1  i l l u s t r a t e s   a  p o r t i o n   of  the  s k i r t   of  the   c a m s ,  
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g e n e r a l l y   i n d i c a t e d   by  the   r e f e r e n c e   n u m e r a l   1,  as  i t   i s  

p r o v i d e d   in  c u r r e n t   t w i n - c y l i n d e r   m a c h i n e s   fo r   s t o c k i n g s .  

O m i t t i n g   t he   d e s c r i p t i o n   of  t he   cams  d e s i g n a t e d   w i t h  

the   n u m e r a l s   2  and  3  which   a re   r e s p e c t i v e l y   a s s i g n e d   to  t h e  

5  l o w e r i n g   of  t he   s l i d e r s   w h i c h   have   t a k e n   t h e   n e e d l e s   t o  

c a p t u r e   t h e   t h r e a d   at  the  f e e d   b e i n g   c o n s i d e r e d   and  t o  

p a r t i c u l a r   p a t t e r n s ,   as  we l l   as  t h a t   of  t h e   c o n t a i n m e n t   c a m s  

4  and  5,  at  one  f e ed   is  a r r a n g e d   a  c a s t i n g - o f f   cam  6  wi th   a 

d e s c e n d i n g   p o r t i o n   7  wh ich   e n g a g e s   w i t h   t h e   h e e l s   of  t h e  

D  s l i d e r s   wh ich   have  t a k e n   the  m a t c h i n g   n e e d l e s   to  c a p t u r e   t h e  

t h r e a d   to  t he   f e e d   to  c a u s e   the   d e s c e n t   of  t he   same  so  as  t o  

form  new  l o o p s   of  k n i t t i n g .   D o w n w a r d l y   w i th   r e s p e c t   to  t h e  

c a s t i n g - o f f   cam  is  a r r a n g e d   a  c o u n t e r c a m   9  f o r   d e l i m i t i n g  

the   t r a c k   f o l l o w e d   by  the  h e e l s .  

5  The  h e e l s   8  of  the   s l i d e r s   20,  t he   n e e d l e s   21  of  w h i c h  

must   not   c a p t u r e   the  k n i t t i n g   at  the   f e e d   b e i n g   c o n s i d e r e d ,  

a r e   k e p t   in  a  t r a c k   t e r m e d   " f l o a t i n g "   and  d e l i m i t e d   by  t h e  

cams  4  and  5.  As  is  c l e a r l y   s een   in  F i g .   1.  the   h e e l s   8 

a f t e r   t h e   cam  3  have   the   p o s s i b i l i t y   of  r a i s i n g   and  c o l l i d e  

0  w i t h   the   l ower   p o r t i o n   of  the  d e s c e n d i n g   s e c t i o n   7  of  t h e  

c a s t i n g - o f f   cam  6 .  

T h i s   does   not   o c c u r   if   a  cam  a s s e m b l y   a c c o r d i n g   to  t h e  

i n v e n t i o n   is  e m p l o y e d ,   which  is  i l l u s t r a t e d   in  F i g s .   2  and  3 

and  is  i n d i c a t e d   by  the   r e f e r e n c e   n u m e r a l   10,  w h e r e i n   i s  

!5  p r o v i d e d ,   u p s t r e a m   of  the  c a s t i n g - o f f   cam  6  a c c o r d i n g   to  t h e  

d i r e c t i o n   of  r o t a t i o n   of  t he   c y l i n d e r s   11  and  12,  an  

a u x i l i a r y   d e s c e n d i n g   cam  13  h a v i n g   a  d e s c e n d i n g   p o r t i o n   o r  

t r a c t   13a  wh ich   is  e n g a g e a b l e   w i t h   a  n e e d l e   c o n t r o l l i n g  

e l e m e n t ,   c o m p o s e d ,   in  the  c a se   s h o w n ,   of  the  h e e l s   of  t h e  

50  s l i d e r s   20  which   a re   a c c o m m o d a t e d   in  the   f l o a t i n g   t r a c k ,   s o  
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as  to  c a u s e   a  s l i g h t   l o w e r i n g   of  the   same  to  c a r r y   t h e m  
be low  the   l o w e r   end  of  the  c a s t i n g - o f f   cam  6.  N a t u r a l l y   t h i s  
f a c t   does   not   e n t a i l   v a r i a t i o n s   r e g a r d i n g   t he   o t h e r   c a m s ,  
which   a re   l e f t   s u b s t a n t i a l l y   as  t h o s e   i l l u s t r a t e d   in  F i g .   1 

5  and  a re   t h e r e f o r e   i n d i c a t e d   by  t h e   same  r e f e r e n c e   n u m e r a l s .  

A d v a n t a g e o u s l y ,   t h e   a u x i l i a r y   d e s c e n d i n g   cam  13  i s  
p r o v i d e d   w i t h   a  d e s c e n d i n g   p o r t i o n   13a  w i t h   t a n g e n t s   in  t h e  
v a r i o u s   p o i n t s   h a v i n g   i n c l i n a t i o n s ,   w i t h   r e s p e c t   to   a 
h o r i z o n t a l   p l a n e ,   or  to  a  p l a n e   p e r p e n d i c u l a r   to  t he   a x i s   o f  

10  the   c y l i n d e r s ,   which   a r e   s m a l l e r   t han   the  t a n g e n t s   of  t h e  
p o i n t s   of  the   d e s c e n d i n g   p o r t i o n   7  of  t he   c a s t i n g - o f f   cam  6 .  

Th i s   f a c t   s i g n i f i c a n t l y   r e d u c e s   t he   i m p a c t   of  t h e  
h e e l s   of  the   s l i d e r s   a g a i n s t   t h e   p r o f i l e   of  t he   a u x i l i a r y  
d e s c e n d i n g   cam  and  r u l e s   ou t   any  damage  to  the  h e e l s   and  t o  

15  t h e   n e e d l e   c a r r i e d   by  the   s l i d e r s .  

The  a u x i l i a r y   d e s c e n d i n g   cam  13,  the  c a s t i n g - o f f   cam  6 
and  the   c o u n t e r c a m   9  a re   m o u n t e d   on  a  s i n g l e   c a m - h o l d e r  
b l o c k ,   of  a  known  k i n d ,   which   is  m o v a b l e   p a r a l l e l   to  t h e  
a x i s   of  the   c y l i n d e r s   to  v a r y   the   d e n s i t y   of  the   k n i t t i n g .  

20  f u r t h e r m o r e ,   the   p o r t i o n   13b  of  t he   a u x i l i a r y  
d e s c e n d i n g   cam  13  which   f a c e s   t he   d e s c e n d i n g   p o r t i o n   7  o f  
the   c a s t i n g - o f f   cam  6  is  a d v a n t a g e o u s l y   p r o v i d e d   w i t h   a 
p r o f i l e   which   a c t s   as  a  c o u n t e r c a m   f o r   the   h e e l s   of  t h e  
s l i d e r s   which  have  c a r r i e d   the  n e e d l e s   to  c a p t u r e   the  t h r e a d  

25  at  the   f e e d   b e i n g   c o n s i d e r e d .  

In  t h i s   m a n n e r ,   a  , e r y   r a p i d   d a m p i n g   is  a c h i e v e d   of  t h e  
v i b r a t i o n s   to  wh ich   t h e s e   s l i d e r s   a re   s u b j e c t   as  a 
c o n s e q u e n c e   of  the  c o n t a c t   w i th   the   c a s t i n g - o f f   c a m .  

The  a r r a n g e m e n t   of  the   a u x i l i a r y   d e s c e n d i n g   cam  i s  
30  p e r f o r m e d   so  t h a t   the  d e s c e n d i n g   p o r t i o n   13a  is  u p s t r e a m   o f  
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t he   cam  14  which   in  t h e   u p p e r   c y l i n d e r   c a u s e s   t he   u n l o a d i n g  

of  the  k n i t t i n g   f o r m e d   by  the  p u r l - w o r k i n g   n e e d l e s   15;  i n  

t h i s   m a n n e r ,   s i n c e   t he   k n i t t i n g   is  t e n s i o n e d   by  the   s l i g h t  

l o w e r i n g   of  the   s l i d e r s   in  t he   l o w e r   c y l i n d e r ,   t h i s  

5  u n l o a d i n g   o p e r a t i o n   is  made  e a s i e r .  

For  the  sake   of  d e s c r i p t i v e   c o m p l e t e n e s s ,   F i g .   3  a l s o  

i l l u s t r a t e s   the   p l a t e   16  f o r   k e e p i n g   in  an  open  p o s i t i o n   t h e  

t a b s   of  the  n e e d l e s   which   a re   to  t a k e   k n i t t i n g   at  t he   f e e d  

b e i n g   c o n s i d e r e d .  

10  A f t e r   what   has  been   d e s c r i b e d ,   t he   o p e r a t i o n   of  t he   cam 

a s s e m b l y   a c c o r d i n g   to  the   i n v e n t i o n   is  e v i d e n t .  

The  h e e l s   8  of  t he   s l i d e r s   20,  w h i c h   c o n t r o l   t h e  

n e e d l e s   21  which   must  not  form  k n i t t i n g   at  the   f e e d   b e i n g  

c o n s i d e r e d ,   are   in  t he   f l o a t i n g   t r a c k   b e t w e e n   the   cams  4  a n d  

15  5.  By  v i r t u e   of  the   e l a s t i c i t y   of  t he   k n i t t i n g   f o r m e d  

p r e v i o u s l y ,   or  of  the   p r o c e s s i n g   p e r f o r m e d   by  the   n e e d l e s   15 

which   o p e r a t e   in  the  u p p e r   c y l i n d e r ,   i . e .   p u r l ,   t h e r e   may 

o c c u r   a  s l i g h t   r a i s i n g   of  the  s l i d e r s   20.  As  p r o c e s s i n g  

c o n t i n u e s ,   t he   h e e l s   8  of  the  s l i d e r s   20  make  c o n t a c t   w i t h  

20  t h e   a u x i l i a r y   d e s c e n d i n g   cam  13  and  a re   l o w e r e d   be low  t h e  

l o w e r   end  of  the  c a s t i n g - o f f   cam  6  and  t h e r e f o r e   the  i m p a c t  

of  t h e s e   h e e l s   w i th   the   cam  6  is  a v o i d e d .  

In  p r a c t i c e ,   i t   has  been  o b s e r v e d   t h a t   the  cam  a s s e m b l y  

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

25  s i n c e   the  i m p a c t   is  a v o i d e d   b e t w e e n   the  h e e l s   of  the  s l i d e r s  

of  the   n e e d l e s   which   do  not  o p e r a t e   at  a  m a c h i n e   f e e d   a n d  

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

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

G r e a t e r   s p e e d s ,   w i th   r e s p e c t   to  t h e   p r i o r   a r t ,   a r e  

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



_  7  _  
0 2 2 4 7 6 5  

v i b r a t i o n   of  t he   s l i d e r s   as  d e s c r i b e d   a b o v e   and  of  t h e  

s i m p l i f y i n g   of  the  u n l o a d i n g   of  the   k n i t t i n g   f o r m e d   by  t h e  

p u r l   n e e d l e s .  

The  cam  a s s e m b l y   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   h a s  

5  been  d e s c r i b e d   e x c l u s i v e l y   wi th   r e f e r e n c e   to  a  t w i n - c y l i n d e r  

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

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

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

t he   above   d e s c r i b e d   i n v e n t i v e   c o n c e p t ,   w i t h   t he   n e c e s s a r y  
10  v a r i a t i o n s   f o r   a d a p t i n g ,   can  be  s u c c e s s f u l l y   p r o v i d e d   a l s o  

f o r   s i n g l e - c y l i n d e r   m a c h i n e s ,   wi th   l a r g e   or  s m a l l   d i a m e t e r s ,  
to  o v e r c o m e   s i m i l a r   p r o b l e m s .  

N a t u r a l l y ,   in  t h i s   ca se   the  c o n t r o l   e l e m e n t   f o r   t h e  
n e e d l e s ,   w h i c h   e n g a g e s   w i th   the   a u x i l i a r y   d e s c e n d i n g   c a m ,  

15  w i l l   be  c o m p o s e d   of  the   hee l   i t s e l f   of  the   v a r i o u s   n e e d l e s .  

S i m i l a r l y ,   in  t w i n - c y l i n d e r   m a c h i n e s   i t   is  p o s s i b l e   t o  
p r o v i d e   in  the   s k i r t   of  the  cams  of  the  u p p e r   c y l i n d e r   a  cam 
s i m i l a r   to  t he   a u x i l i a r y   d e s c e n d i n g   cam  13;  in  t h i s   c a s e ,  
t h e r e   would   be  an  a u x i l i a r y   a s c e n d i n g   cam  a r r a n g e d   u p s t r e a m  

20  of  the  cam  14  which   c o r r e s p o n d s   to  the   c a s t i n g - o f f   cam  6 .  
F u r t h e r m o r e ,   in  t h o s e   f e e d s   w h e r e i n   the  n e e d l e s   c a p t u r e  

the   t h r e a a   in  the   a l t e r n a t i n g   m o t i o n   d u r i n g   the   f o r m i n g   o f  
the  hee l   and  of  the  p o i n t   of  the  s t o c k i n g ,   it   is  p o s s i b l e   M ;  
p r o v i d e   two  a u x i l i a r y   d e s c e n d i n g   cams  s u b s t a n t i a l l y   l i k e   t h e  

25  one  d e s c r i b e d ,   a r r a n g e d   u p s t r e a m ,   wi th   r e f e r e n c e   to  the  two  
d i r e c t i o n s   of  r o t a t i o n ,   of  the   r e s p e c t i v e   c a s t i n g - o f f   c a m s .  

The  cam  a s s e m b l y   t hus   c o n c e i v e d   is  s u s c e p t i b l e   t o  
n u m e r o u s   m o d i f i c a t i o n s   and  v a r i a t i o n s ,   a l l   of  wh ich   a r e  
w i t h i n   the  s c o p e   of  the   i n v e n t i v e   c o n c e p t ;   f u r t h e r m o r e ,   a l l  

30  t he   d e t a i l s   can  be  r e p l a c e d   by  t e c h n i c a l l y   e q u i v a l e n t  
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e l e m e n t s .   In  p r a c t i c e ,   t he   m a t e r i a l s   e m p l o y e d ,   as  we l l   a s  

the   d i m e n s i o n s ,   may  be  any  a c c o r d i n g   to  the  r e q u i r e m e n t s   a n d  

to  t h e   s t a t e   of  t he   a r t .  
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CLAIMS 

1  1.  A  cam  a s s e m b l y   fo r   c o n t r o l l i n g   the  n e e d l e s   in  a 
2  c i r c u l a r   k n i t t i n g   m a c h i n e   and  t h e   l i k e ,   c o m p r i s i n g   at  l e a s t  
3  a  c a s t i n g - o f f   cam  (6)  a t   a  f e e d   of  t he   m a c h i n e .  
4  c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s ,   u p s t r e a m   of  s a i d  
5  c a s t i n g - o f f   cam  (6)  a c c o r d i n g   to  the  d i r e c t i o n   of  r o t a t i o n  
6  of  t h e   m a c h i n e ,   an  a u x i l i a r y   d e s c e n d i n g   cam  (13)   h a v i n g   a 
7  d e s c e n d i n g   p o r t i o n   ( 1 3 a ) ,   e n g a g e a b l e   w i th   a  c o n t r o l   e l e m e n t  
8  (8)   f o r   the   n e e d l e s   w h i c h   do  not   o p e r a t e   at  s a i d   f e e d ,   t o  
9  c a r r y   s a i d   c o n t r o l   e l e m e n t   (8)  s u b s t a n t i a l l y   be low  the   l o w e r  

10  end  of  the   d e s c e n d i n g   p o r t i o n   (7)  of  s a i d   c a s t i n g - o f f   cam 
11  ( 6 ) .  

1  2.  A  cam  a s s e m b l y   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  
2  in  t h a t   s a i d   d e s c e n d i n g   p o r t i o n   ( 1 3 a )   of  s a i d   a u x i l i a r y  
3  d e s c e n d i n g   cam  (13 )   has  a  p r o f i l e   w i t h   t a n g e n t s   in  t h e  
4  v a r i o u s   p o i n t s   which   have  an  i n c l i n a t i o n ,   wi th   r e s p e c t   to  a 
5  h o r i z o n t a l   p l a n e ,   s u b s t a n t i a l l y   s m a l l e r   t h a n   the   r e s p e c t i v e  
6  t a n g e n t s   of  the  v a r i o u s   p o i n t s   of  the  d e s c e n d i n g   p o r t i o n   ( 7 )  
7  of  s a i d   c a s t i n g - o f f   cam  ( 6 ) .  

1  3.  A  cam  a s s e m b l y   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  
2  in  t h a t   s a i d   a u x i l i a r y   d e s c e n d i n g   cam  (13)   is  r i g i d l y  
3  a s s o c i a t e d ,   in  m o t i o n ,   p a r a l l e l   to  the  a x i s   of  the  n e e d l e -  
4  b e a r i n g   c y l i n d e r ,   w i t h   s a i d   c a s t i n g - o f f   cam  (6)  fo r   v a r y i n g  
5  the  d e n s i t y   of  the   k n i t t i n g .  

1  4.  A  cam  a s s e m b l y   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  
2  in  t h a t   s a i d   d e s c e n d i n g   p o r t i o n   ( 1 3 a )   of  s a i d   a u x i l i a r y  
3  d e s c e n d i n g   cam  ( 1 3 ) ,   in  a  t w i n - c y l i n d e r   c i r c u l a r   m a c h i n e ,   i s  
4  a r r a n g e d   in  the  s k i r t   of  the   cams  (10)   of  the   l ower   c y l i n d e r  
5  (11)   s u b s t a n t i a l l y   u p s t r e a m   of  a  k n i t t i n g - u n l o a d i n g   cam  ( 1 4 )  

4  
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6  a c c o m m o d a t e d   in  t he   s k i r t   of  t h e   cams  of  t h e   u p p e r   c y l i n d e r  

7  (12)   f o r   t e n s i o n i n g   the   k n i t t i n g   d u r i n g   t h e   u n l o a d i n g   of  t h e  

8  k n i t t i n g   f o r m e d   by  t h e   n e e d l e s   ( 1 5 )   o p e r a t i n g   in  t he   u p p e r  

9  c y l i n d e r   ( 1 2 ) .  

1  5.  A  cam  a s s e m b l y   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

2  in  t h a t   s a i d   a u x i l i a r y   d e s c e n d i n g   cam  (13 )   h a s ,   on  i t s  

3  p o r t i o n   f a c i n g   s a i d   c a s t i n g - o f   f  cam  (6)  .  a  p r o f i l e   ( 1 3 b )  

4  w h i c h   is  e n g a g e a b l e   w i t h   t he   c o n t r o l   e l e m e n t   (8)  of  t h e  

5  n e e d l e s   o p e r a t i n g   at  s a i d   f e e d .  
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