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©  Improved  cylinder  with  rotating  sleeve  to  prevent  twisting  on  circular  knitting  machines. 

improved  cylinder  (10)  with  rotating  sleeve  to  prevent 
twisting  on  circular  knitting  machines,  and  advantageously 
on  circular  machines  for  stockings,  whereby  said  cylinder 
(10)  comprises  an  inner  sleeve  (19)  rotating  in  cooperation 
with  the  part  of  the  cylinder  (10)  which  knits,  and  whereby 
said  sleeve  (19)  is  supported  at  its  upper  end  by  the  sinker 
ring  (12)  and  said  sinker  ring  (12)  in  its  turn  is  supported  by 
the  needle  cylinder  (11),  and  whereby  means  for  the  vertical 
adjustment  of  the  sinker  ring  (12)  and  also  means  able  to 
hinder  the  vertical  raising  of  said  ring  (12)  are  envisaged. 



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

i n g   s l e e v e   to   p r e v e n t   t w i s t i n g   on  c i r c u l a r   k n i t t i n g   m a c h i n e s .  

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

I t   i s   known  t h a t ,   a b o v e   a l l   on  c i r c u l a r   m a c h i n e s   f o r   s t o -  

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

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

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

.by  the   t w i s t i n g   of   t h e   y a r n ,   p a r t l y   by  t h e   k n i t t i n g   a c t i o n   o f  

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

. i t s e l f   by  t h e   i n n e r   p o r t i o n   of  t h e   c y l i n d e r   t h r o u g h   w h i c h   t h e  

. f o r m e d   f a b r i c   p a s s e s .  

S a i d   f r i c t i o n   i s   d e v e l o p e d   b e c a u s e   in   t h e   known  a r t  

. t h e   p a r t   of  t h e   c y l i n d e r   w h i c h   d o e s   t h e   k n i t t i n g   and  w h i c h  

. c o n s i s t s   of   t h e   n e e d l e   c y l i n d e r   and  s i n k e r   r i n g   r o t a t e s   a n d  .  

. t a k e s   w i t h   i t   t h e   f a b r i c   f o r m e d ,   w h e r e a s   t h e   i n n e r   p a r t   o f  

. t h e   c y l i n d e r   c o m p r i s i n g   t he   s i n k e r   cams  and  t h e   e l e m e n t s   b e a r -  

. i n g   s a i d   cams  i s   s t a t i o n a r y   and  i s   i n   c o n t a c t   w i t h   t h e   f o r m e d  

f a b r i c   t h r o u g h   an  i n n e r   bush   s o l i d l y   f i x e d   to  s a i d   b e a r i n g   | |  | |  



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

S a i d   f r i c t i o n   i s   c o n s i d e r a b l y   a c c e n t u a t e d   when  t h e   m a -  .  

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

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

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

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

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

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

t h e   f u n n e l - s h a p e d   p o r t i o n   of   s a i d   s t a t i o n a r y   b u s h   and  t he   p e -  

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

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

a c t i o n .  

The  t w i s t i n g   of   t h e   f a b r i c   due   to   t h e   a f o r e s a i d   f a c t o r s .  

i s   c o r r e c t e d   by  a  p r e s s i n g   o p e r a t i o n   t h e r e a f t e r ;   t h e   g r e a t e r .  

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

o p e r a t i o n   has   to   be  p e r f o r m e d .  

The  main  p u r p o s e   of   o u r   i n v e n t i o n   i s   to  embody   an  i m p r o -  

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

l y   s u i t a b l e   f o r   m a c h i n e s   m a k i n g   h o s i e r y   and  w h i c h   has   c o n s t - .  

r u c t i o n a l   l a y - o u t s   t h a t   e n a b l e   t h e   u n f a v o u r a b l e   f r i c t i o n   b e - .  

t w e e n   t h e   f a b r i c   and   t h e   i n n e r   p a r t   oi  t h e   c y l i n d e r   to  be  e l i -  

m i n a t e d   so  as  to   l e s s e n   c o n s i d e r a b l y   t h e   t i m e s   e m p l o y e d   i n  

t h e   p r e s s i n g   o p e r a t i o n .  

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

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

w o r k .  

At  t he   p r e s e n t   t i m e ,   i f   t h e   s i n k e r   n i b   or  b u t t   i s   b r o k e n  

o r   t h e   s i n k e r s   h a v e   to   be  c h a n g e d ,   t h e   work   in   r e p l a c i n g   o n e .  

o r   more   s i n k e r s   i s   r e l a t i v e l y   d e l i c a t e   and  b u r d e n s o m e   in   t h a t  

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

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

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

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



g e n e r a l   may  be  i n t r o d u c e d   b e t w e e n   t h e   s i n k e r   r i n g   and  t h e   u p -  

per   s i n k e r   c a m s ,   t h e r e b y   l e a d i n g   to  s h o r t c o m i n g s   in   t h e   w o r k -  

ing  of  t h e   m a c h i n e .  

Our  i n v e n t i o n   a i m s   t o   e l i m i n a t e   or   l e s s e n   t h e   a f o r e s a i d .  

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

a b l e   t e c h n i c a l   l a y - o u t s .  

The  i n v e n t i o n   i s   t h e r e f o r e   e m b o d i e d   i n   an  i m p r o v e d   c y l i n -  

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

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

f o r   s t o c k i n g s ,   s a i d   c y l i n d e r   b e i n g   c h a r a c t e r i z e d   by  c o m p r i s - .  

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

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

c o o p e r a t e s   a t   i t s   u p p e r   end   w i t h   t h e   s i n k e r   r i n g   t h r o u g h   s u p -  

p o r t i n g   m e a n s ,   and  w h e r e b y   s u p p o r t i n g   m e a n s   and  m e a n s   f o r   t h e  

v e r t i c a l   s e t t i n g   of   t h e   s i n k e r   r i n g   a r e   e n v i s a g e d   on  t h e   n e e d -  

,le  c y l i n d e r ,   and  w h e r e b y   means   a r e   i n c l u d e d   w h i c h   can   h i n d e r .  

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

i o n   of  a l i g n m e n t   on  t h e   n e e d l e   c y l i n d e r .  

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

. the   c o u p l i n g   of  s a i d   i n n e r   s l e e v e   to  t h e   s i n k e r   r i n g ,   s a i d -  

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

.ed  by  m a k i n g   an  a n n u l a r   c u t a w a y   p o r t i o n   on  t h e   u p p e r   s u r f a c e  

.of  t h e   s i n k e r   r i n g ,   and   o f   an  0 - r i n g   l o c a t e d   b e t w e e n   t h e   s i n k -  

.er   r i n g   and  t h e   e d g e   o f   t h e   i n n e r   r o t a t i n g   s l e e v e   w h i c h   f a c e s  

. s a i d   s i n k e r   r i n g .  

.  In   t h e   p r e f e r e n t i a l   e m b o d i m e n t   of  t h e   i n v e n t i o n   s a i d   0 -  

. r i n g   h a s   t h e   t w o f o l d   t a s k   of  s e t t i n g   and  k e e p i n g   i n   r o t a t i o n  

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

.of  t h e   c y l i n d e r   and   a l s o ,   in   c o o p e r a t i o n   w i t h   t h e   s u r f a c e   2 3 , .  

o f   p r e v e n t i n g   t h e   e n t r y   of   d u s t   and  d i r t   b e t w e e n   t h e   s i n k e r  -  

. r i n g   and  t h e   i n n e r   r o t a t i n g   s l e e v e .  

M o r e o v e r ,   a c c o r d i n g   to   t h e   i n v e n t i o n   t h e   s i n k e r   r i n g   i s  .  

. u p h e l d   n o t   by  f i x e d   o r g a n s   such   as  t h e   cams  of  t h e   s i n k e r s ,  



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

. s a i d   s i n k e r   r i n g ,   w h i c h   i s   a d j u s t e d   v e r t i c a l l y   by  s h i n   m e a n s .  

. w h i c h   can   be  i n s e r t e d   b e t w e e n   t h e   s i n k e r   r i n g   and  t h e   s u r f a c e  

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

F u r t h e r m o r e ,   in   t h e   p r e f e r e n t i a l   e m b o d i m e n t   of   t h e   i n v e n -  

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

. t h e   s i n k e r   r i n g   w h e n  o n e   or   more   s i n k e r s   a r e   b e i n g   c h a n g e d  

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

.made  i n   t h e   s t a t i o n a r y   t u b u l a r   e l e m e n t . . o f   t h e   c y l i n d e r ,   s a i d  

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

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

. n e e d l e   c y l i n d e r   and  s a i d   s i n k e r   r i n g   so  as  to   s e t   t h e   l a t t e r .  

. i n   r o t a t i o n .  

A c c o r d i n g   to   a  v a r i a n t   of   t h e   i n v e n t i o n   t h e   i n n e r   r o t a t -  

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

c y l i n d e r   b u t   r o t a t e s   a t   an  a d j u s t a b l e   s p e e d   of   r o t a t i o n   l o w e r  

. o r   h i g h e r   t h a n   o r   t h e   same  as  t h e   s p e e d   of  s a i d   k n i t t i n g   p o r t -  

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

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

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

A c c o r d i n g   to   s a i d   v a r i a n t   i t   i s   p o s s i b l e   to   c o n t r o l   a d - .  

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

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

. t h e   d i f f e r e n t ' s p e e d   of  r o t a t i o n   o f   s a i d   s l e e v e   as  c o m p a r e d   t o  

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

. p u l l i n g   t h e  f a b r i c .  

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

.ved   c y l i n d e r   a c c o r d i n g   to   t h e   i n v e n t i o n   w i t h   t h e   h e l p   of  t h e .  

. a t t a c h e d   t a b l e ,   w h e r e i n : -   . 

. F i g . 1   shows   t h e   p r e f e r e n t i a l   e m b o d i m e n t   of  t h e   c y l i n d e r   c o -  

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

t h e   t y p e   d e s c r i b e d   h e r e i n b e f o r e ;   . 

F i g . 1 a   s h o w s   a  d e t a i l   of   t h e   z o n e   of   t h e   c o u p l i n g   of  t h e   r o - ,  



t a t i n g   s l e e v e   to   t h e   s i n k e r   r i n g ;   . 

F i g . 2   s h o w s   a  v a r i a n t   of  t h e   i n v e n t i o n .  

Wi th   r e f e r e n c e   to   t h e   T a b l e ,   t h e   i m p r o v e d   c y l i n d e r   10  o f  

t h e   i n v e n t i o n   h a s   a  k n i t t i n g   p o r t i o n   c o n s i s t i n g   of   t h e   o u t e r -  

c y l i n d e r   11  b e a r i n g   t h e   n e e d l e s   and  of   t h e   r i n g   12  b e a r i n g  .  

t h e   s i n k e r s ,   and  a  s t a t i o n a r y   p o r t i o n   c o n s i s t i n g   of   a  c e n t r a l  

t u b u l a r   e l e m e n t   13,  an  i n n e r   t u b e   14  c o a x i a l   w i t h   s a i d   t u b u l -  

a r   e l e m e n t   13,  t h e   u p p e r   15  and  l o w e r   16  cams  of  t h e   s i n k e r s ;  

s a i d   cams  15  and  16  b e i n g   l o d g e d   i n   a  s e a t i n g   f o r m e d   by  t h e  

u p p e r   end  17  of  s a i d   c e n t r a l   t u b u l a r   e l e m e n t   13,  and  of   a n  

. i n n e r   b u s h   18  s c r e w e d   o n t o   s a i d   t u b e   1 4 .  

A c c o r d i n g   to   t h e   i n v e n t i o n   an  i n n e r   s l e e v e   19  i s   e n v i s a -  

.ged  w h i c h   i s   c o a x i a l   w i t h   t h e   c y l i n d e r   10  and  r o t a t e s   s u b s t a n -  

. t i a l l y   i n   s t e p   w i t h   t h e   k n i t t i n g   p o r t i o n   of  t h e   c y l i n d e r   1 0 ;  

. s a i d   i n n e r   s l e e v e   19  c o o p e r a t e s   a t   i t s   u p p e r   end  w i t h   t h e   s i n -  

. k e r   r i n g   12  and  s t r e t c h e s   d o w n w a r d s   so  as  to  c o v e r   t h e   i n n e r -  

. b u s h   18  f u l l y .  

.  S a i d   s l e e v e   19  h a s   a  s u b s t a n t i a l l y   f l a t   p o r t i o n  2 0   a l o n g -  

. s i d e   t h e   s i n k e r   r i n g   12,  a  m i d d l e   f u n n e l - s h a p e d   p o r t i o n   21 

.and  a  l o w e r   t u b u l a r   p o r t i o n   2 2 .  

S a i d   i n n e r   r o t a t i n g   s l e e v e   19  i s   u p h e l d   on  a  s u p p o r t i n g .  

. s u r f a c e   23  o b t a i n e d   by  m a k i n g   an  a n n u l a r   c u t a w a y   p a r t   on  t h e  

. i n n e r   p o r t i o n   o f   t h e   s u r f a c e   of   t h e   s i n k e r   r i n g   1 2 .  

.  In  t h e   p r e f e r e n t i a l   e m b o d i m e n t   o f   t h e   i n v e n t i o n   shown   i n  

. F i g . 1   and  a c c o r d i n g   to   t h e   d e t a i l   of   F i g . 1 a   an  0 - r i n g   24  i s  .  

. v i s u a l i z e d   as  b e i n g   l o d g e d   i n   a  c i r c u m f e r e n t i a l   g r o o v e   25  o n  

. t h e   u p p e r   edge   of  t h e   s l e e v e   19  f a c i n g   t h e   s i n k e r   r i n g   12;  . 

.when  t h e   r o t a t i n g   s l e e v e   19  i s   b e i n g   f i t t e d ,   s a i d   0 - r i n g   2 4  

i s   f o r c e d   a g a i n s t   t h e   s i n k e r   r i n g   12,  w h i c h   i s   p r o v i d e d   w i t h  

.a  c o n n e c t i n g   s u r f a c e   12'  w i t h  a   s l i g h t   t a p e r   t h a t   t e n d s   t o  

.keep   t h e   r o t a t i n g   s l e e v e   19  a n c h o r e d   to  t h e   s i n k e r   r i n g   12  b e -  

. low  a n ' i n d u c t i n g   b e v e l   12"  made  to   a s s i s t   i n s t a l l a t i o n .   T h e  

. m e c h a n i c a l   u n i o n   of  s a i d   two  e l e m e n t s   i s   t h u s   i n s u r e d .  



M o r e o v e r ,   t h e   O - r i n g   24  h a s   t h e   t w o f o l d   t a s k   of  a n c h o r -  

i ng   t h e   i n n e r   s l e e v e   19  s o l i d l y   to   t he   s i n k e r   r i n g   12  and ,   i n  

c o o p e r a t i o n   w i t h   t h e   s u r f a c e   23,  of  p r e v e n t i n g   t h e   e n t r y   o f  .  

d u s t   or   d i r t   w h i c h   may  c a u s e   d i f f i c u l t i e s   d u r i n g   w o r k i n g ,  b e -  

t w e e n   s a i d   two  e l e m e n t s   1 2 - 1 9 .  

The  t u b u l a r   p o r t i o n   22  of   s a i d   i n n e r   r o t a t i n g   s l e e v e   1 9 .  

has   on  i t s   p e r i p h e r y   t h e   s l i d i n g   s u r f a c e s   26  c o o p e r a t i n g   w i t h  

t h e   i n n e r   s u r f a c e   27  of  t h e   b u s h   18  so  as  to   p r o v i d e   f u r t h e r .  

a s s u r a n c e   of   t h e   g u i d i n g   and   a l i g n m e n t   of   t h e   s l e e v e   1 9 .  

A c c o r d i n g   to   t h e - i n v e n t i o n   t h e   e m p l o y m e n t   of   t h e   r o t a t - .  

i n g   s l e e v e   19  e n t a i l s   f u l l   e l i m i n a t i o n   of  u n f a v o u r a b l e   f r i c t -  

i o n   of  t h e   f a b r i c   a g a i n s t   t h e   c y l i n d e r   10  and   t h e r e b y   t h e   e l i -  

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

s a i d   f r i c t i o n .  

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

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

of  t he   f a b r i c   a g a i n s t   t h e   c y l i n d e r   10,  as  s h o w n ,   f o r   i n s t a n c e ,  

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

t a i n e d   w i t h   a  p a i r   o f   s c o o p   e l e m e n t s   28  e n v i s a g e d   w i t h i n   t h e .  

u p p e r   c y l i n d e r   29  and   r o t a t i n g   s u b s t a n t i a l l y   i n   s t e p   w i t h  

t h e   c y l i n d e r   10  and  g i f t e d   w i t h   an  a l t e r n a t i n g   a x i a l   m o t i o n  .  

o u t   of  p h a s e   as  b e t w e e n   one  s c o o p   e l e m e n t   28  and   t h e   o t h e r ,  .  

w h e r e b y   s a i d   m o t i o n   b r i n g s  t h e   p e r i p h e r y   30  of   e a c h   s c o o p   e l e -  

men t   28  a l t e r n a t e l y   i n t o   c o n t a c t   w i t h   t h e   f a b r i c   m o v i n g   w i t h -  

i n   t h e   c y l i n d e r   10,  t h u s   p r o d u c i n g   t h e   d e s i r e d   p u l l i n g   a c t i o n  

on  t he   f a b r i c   c o o p e r a t i n g   w i t h   t h e   k n i t t i n g   p o r t i o n   of  t h e  

c y l i n d e r .  

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

.28  on  t h e   r o t a t i n g   s l e e v e   19  i s   d i s c h a r g e d   on  t h e   s u r f a c e   2 3 .  

s u p p o r t i n g   t h e   r o t a t i n g  s l e e v e   19  and  e n v i s a g e d   on  t h e   s i n k e r  

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

. eve   19  i n   r o t a t i o n .  

F u r t h e r m o r e ,   a c c o r d i n g   to   t h e   i n v e n t i o n   t h e   s i n k e r   r i n g .  



12  is   s u p p o r t e d ,   n o t   by  t h e   s i n k e r   cams  16,  b u t   by  t h e   n e e d l e  

c y l i n d e r   11  t h r o u g h   i n t e r c h a n g e a b l e   s h i m s   3 1  p l a c e d   b e t w e e n  

t h e   n e e d l e   c y l i n d e r   11  and  t he   s u r f a c e   of   t h e   s i n k e r   r i n g   1 2 .  

s u p p o r t i n g   t h e   same  on  t h e   n e e d l e   c y l i n d e r   11,  w h e r e b y   s a i d  

s h i m s   31  e n a b l e   t h e   v e r t i c a l   p o s i t i o n   of   s a i d   s i n k e r   r i n g   1 2 .  

to   be  a d j u s t e d .  

The  s u s t a i n i n g   of   t h e   s i n k e r   r i n g   12  by  t h e   n e e d l e   c y l i n -  

d e r   11  m a k e s   i t   p o s s i b l e   to   p r e v e n t   t h e   w e i g h t   of   t h e   s i n k e r .  

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

i o n   f rom  b u r d e n i n g   t h e   c u r v e d   s u r f a c e s   of   t h e   l o w e r   s i n k e r  

.cams  16  and   t h e r e b y   to   a v o i d   s h o r t c o m i n g s   d u r i n g   r o t a t i o n   o f .  

. t h e   s i n k e r   r i n g   12  i n   r e l a t i o n   to   t h e   s t a t i o n a r y   s i n k e r   c a m s  

A c c o r d i n g   to   t h e   i n v e n t i o n   a  f u r t h e r   i m p r o v e m e n t   of   t h e .  

. c y l i n d e r   10  i s   i n t e n d e d   to   f a c i l i t a t e   t h e   r e p l a c e m e n t   o r   e x - .  

c h a n g e   of   one   o r   m o r e   s i n k e r s   and  c o n s i s t s   i n   e m b o d y i n g   a  t o n -  

.gue   32  to   c o u p l e   t h e   s i n k e r   r i n g   12  to   t h e   n e e d l e   c y l i n d e r   1 1 ,  

w h e r e b y   s a i d   t o n g u e   32  i s   s o l i d l y   f i x e d   to   t h e   s i n k e r   r i n g   12 

.and  has   a t   i t s   l o w e r   end  a  p r o n g   33  c o o p e r a t i n g   w i t h   a  c i r c u m -  

f e r e n t i a l   g r o o v e   34  e n v i s a g e d   on  t h e   u p p e r   end   17  of   t h e   c e n -  

. t r a l   t u b u l a r   e l e m e n t   1 3 .  

When  one  o r   m o r e   s i n k e r s   a r e   b e i n g   r e p l a c e d   and   t h e   b u t t  

. o f   t h e   s i n k e r   h a s   t o   be  a b l e   to  p a s s ,  i t   i s   n e c e s s a r y   to   u n - .  

. s c r e w   t h e   t u b e   14  t h a t   s e c u r e s   t h e   i n n e r   b u s h   18  and   t h e n   t o  

. r a i s e   t h e   u p p e r  s i n k e r   cam  1 5 .  

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

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

. r i s k   t h a t   t h e   s i n k e r   r i n g   12,  w h i c h   i s   o n l y   r e s t i n g   on  t h e  

. n e e d l e   c y l i n d e r   11,  w i l l   r i s e   t o g e t h e r   w i t h   t h e   i n n e r   b u s h   18  

.and  u p p e r   cams  15,  t h e r e b y   h i n d e r i n g   t h e   r e m o v a l   o f   t h e   s i n k -  

e r .  

But   i n   t h e   c a s e   of   t h e   c y l i n d e r   10  of   o u r   i n v e n t i o n   t h i s  

. r i s k   d o e s   n o t   e x i s t   s i n c e   t h e   p r o n g   33  of  t h e   t o n g u e   3 2 , w h i c h  

i s   s e c u r e d   to   t h e   s i n k e r   r i n g   12  w i t h   s c r e w   f i x t u r e   m e a n s ,  3 5 , .  



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

r e n t i a l   g r o o v e   34  e n v i s a g e d   on  t h e   t u b u l a r  e l e m e n t   1 3 .  

A c c o r d i n g   to   a  v a r i a n t   of  t h e   i n v e n t i o n   t h e   i n n e r   r o t a t -  

i n g   s l e e v e   19  i s   n o t   e n g a g e d   w i t h   t h e   k n i t t i n g   p a r t   of  t h e  
a  

c y l i n d e r   10  b u t   r o t a t e s   a t / s p e e d   of  r o t a t i o n   w h i c h   may  be  t h e  

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

a n d   w h i c h   can   be  r e g u l a t e d   by  a c t u a t i o n   m e a n s   36  c o o p e r a t i n g .  

w i t h   t h e   l o w e r   p a r t   o f   t h e   r o t a t i n g   s l e e v e   19  s t r e t c h i n g   a l o n g  

t h e   l o w e r   c y l i n d e r   o f   t h e   m a c h i n e ,   as  shown   i n   t h e   n o n - r e s t r i c -  

. t i v e   e x a m p l e   o f   F i g . 2 .  

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

.so  as  to   s u i t   t h e   s p e c i f i c   r e q u i r e m e n t s ,   t h e   f r i c t i o n   d e v e l o p -  

e d  b e t w e e n   t h e   r o t a t i n g   s l e e v e   19  and  t h e   f a b r i c   o w i n g   to   t h e  

d i f f e r e n c e   b e t w e e n   t h e   s p e e d   of  r o t a t i o n   o f   s a i d   s l e e v e   1 9  .  

.and  t h e   s p e e d   o f   r o t a t i o n   of   t h e   k n i t t i n g   p a r t   of   t h e   c y l i n - .  

. d e r   and  of   t h e   s y s t e m   t h a t   p u l l s   t h e   f a b r i c .  

.  In  t h i s   way  i t   i s   p o s s i b l e   to   i m p a r t   to   t h e   f a b r i c   a  t w i -  

. s t i n g   w h i c h   can   c a n c e l   or   be  a d d e d   to   t h e   t w i s t i n g   c a u s e d   b y .  

t h e   t o r s i o n   of  t h e   y a r n   i t s e l f   and  by  t h e   k n i t t i n g   a c t i o n   o f .  

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

. t h e   t w i s t i n g   of   t h e   f a b r i c   w h o l l y   or   to   a c c e n t u a t e   s a i d   t w i s t -  

. i n g   f o r   r e a s o n s   t i e d   t o   t h e   f a b r i c   d e s i g n   to   be  o b t a i n e d .  

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

. t h e   i n v e n t i o n  a n d   a l s o   a  v a r i a n t ,   b u t   f u r t h e r   v a r i a n t s   a r e  

. p o s s i b l e   w i t h i n  t h e   s c o p e   of   t h e   C l a i m s   w h i c h   f o l l o w .  



I  N   D E  X 

10.  I m p r o v e d   c y l i n d e r  

11.  N e e d l e   c y l i n d e r  

12.  S i n k e r   r i n g  

13.  C e n t r a l   t u b u l a r   e l e m e n t  

14.  Tube  to   s e c u r e   i n n e r   b u s h  

15.  U p p e r   s i n k e r   c a m s  

16.  L o w e r   s i n k e r   c a m s  

17.  U p p e r   end  of  c e n t r a l   t u b u l a r   e l e m e n t  

18.  I n n e r   b u s h  

19.  I n n e r   r o t a t i n g   s l e e v e  

20.  F l a t   p o r t i o n   of  i n n e r   s l e e v e  

21.   F u n n e l - s h a p e d   p o r t i o n   of  i n n e r   s l e e v e  

22.  T u b u l a r   p o r t i o n   of  i n n e r   s l e e v e  

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

24.   0 - r i n g  

25.   C i r c u m f e r e n t i a l   g r o o v e   to  l o d g e   0 - r i n g  

26.   A l i g n m e n t   s u r f a c e s   of   r o t a t i n g   s l e e v e  

27.  S u r f a c e   of  i n n e r   b u s h  

28.   S c o o p   e l e m e n t s   to   p u l l   t h e   f a b r i c  

29.   U p p e r   c y l i n d e r  

30.   P e r i p h e r y   of  s c o o p   e l e m e n t s  

31.   I n t e r c h a n g e a b l e   s h i m s  

32.  C o u p l i n g   t o n g u e  

33.  P r o n g   of   c o u p l i n g   t o n g u e  

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

35.  Means   to   s e c u r e   t h e   t o n g u e  

36.  Means   to  d r i v e   t h e   r o t a t i n g   s l e e v e .  



1.  I m p r o v e d   c y l i n d e r   ( 1 0 )   w i t h   r o t a t i n g   s l e e v e   to   p r e v e n t  

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

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

an  i n n e r   s l e e v e   ( 1 9 )   r o t a t i n g   i n   c o o p e r a t i o n   w i t h   t h e   p a r t   o f  

t h e   c y l i n d e r   ( 1 0 )   t h a t   k n i t s ,   w h e r e b y   s a i d   s l e e v e   ( 1 9 )   i s   s u s -  

t a i n e d   a t   i t s   u p p e r   end  by  t h e   s i n k e r   r i n g   ( 1 2 ) ,   w h i c h   in   i t s  

t u r n   i s   b o r n e   by  t h e   n e e d l e   c y l i n d e r   ( 1 1 ) ,   and  w h e r e b y   m e a n s .  

f o r   t h e   v e r t i c a l   s e t t i n g   of   t h e   s i n k e r   r i n g   ( 1 2 )   and  a l s o   m e -  

ans  a b l e   to   h i n d e r   t h e   v e r t i c a l   r a i s i n g   of   s a i d   s i n k e r   r i n g  .  

(12)   a re   e n v i s a g e d .  

2.  I m p r o v e d   c y l i n d e r   ( 1 0 )   w i t h   r o t a t i n g   s l e e v e   to   p r e v e n t  

t w i s t i n g   as  i n   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   s a i d  .  

s l e e v e   ( 1 9 )   i s   s o l i d l y   f i x e d   t o   t h e   p a r t   of   t h e   c y l i n d e r   ( 1 0 )  

t h a t   k n i t s ,   and  r o t a t e s   i n   s t e p   w i t h   s a i d   k n i t t i n g   p a r t , w h e r e -  

by  means  to   c o u p l e   t o g e t h e r   t h e   s i n k e r   r i n g   ( 1 2 )   and  s a i d   s l e -  

eve  (19)   a r e   v i s u a l i s e d .  

3.  I m p r o v e d   c y l i n d e r   ( 1 0 )   w i t h   r o t a t i n g   s l e e v e   to   p r e v e n t  

t w i s t i n g   as  i n   C l a i m s   1  and  2,  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  

s a i d   c o u p l i n g   m e a n s   c o n s i s t   of   an  0 - r i n g   ( 2 4 )   l o c a t e d   b e t w e e n  

t h e   s i n k e r   r i n g   ( 1 2 )   and   t h e   e d g e   of  t h e   i n n e r   r o t a t i n g   s l e - .  

.eve  (19)   w h i c h   f a c e s   s a i d   s i n k e r   r i n g  ( 1 2 ) .  

4.  I m p r o v e d   c y l i n d e r   ( 1 0 )   w i t h   r o t a t i n g   s l e e v e  t o   p r e v e n t  

. t w i s t i n g   as  i n   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   i n -  

. n e r   r o t a t i n g   s l e e v e   ( 1 9 )   i s   e n g a g e d   w i t h   t h e   k n i t t i n g   p a r t   o f  

. t h e   c y l i n d e r   ( 1 0 )   and  r o t a t e s   a t   a  s p e e d   t h e   same  as  or   h i g h e r  

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

. r e g u l a t e d   by  d r i v e   m e a n s   ( 3 6 )   c o o p e r a t i n g   w i t h   t h e   l o w e r   p a r t  

o f   t he   r o t a t i n g   s l e e v e   ( 1 9 )   s t r e t c h i n g   a l o n g   t h e   l o w e r   c y l i n -  

. d e r   (10)   of  t h e   m a c h i n e .  

5.  I m p r o v e d   c y l i n d e r   ( 1 0 )   w i t h   r o t a t i n g   s l e e v e   to   p r e v e n t  

. t w i s t i n g   as  i n   C l a i m   1  and  i n   one  o r   a n o t h e r   of  t h e , C l a i m s  



t h e r e a f t e r ,   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   r o t a t i n g   s l e e v e  

( 1 9 )   i s   s u p p o r t e d   by  t h e   s i n k e r   r i n g   ( 1 2 ) ' b y . m e a n s   of  a  s u p - .  

p o r t i n g   s u r f a c e   ( 2 3 )   o b t a i n e d   by  m a k i n g   an  a n n u l a r   c u t a w a y  

p o r t i o n   on  t h e   u p p e r   s u r f a c e   of   s a i d   s i n k e r   r i n g   ( 1 2 ) .  

6.  I m p r o v e d   c y l i n d e r   ( 1 0 )   w i t h   r o t a t i n g   s l e e v e   to   p r e v e n t  

t w i s t i n g   as  in   C l a i m   1  and  in   one  or   a n o t h e r   of   t h e   C l a i m s  .  

t h e r e a f t e r ,   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   m e a n s   f o r   v e r -  

. t i c a l   a d j u s t m e n t   of   t h e   s i n k e r   r i n g   ( 1 2 )   c o n s i s t   of   i n t e r c h a n -  

. g e a b l e   s h i m s   m e a n s   ( 3 1 )   p l a c e d   b e t w e e n   t h e   n e e d l e   c y l i n d e r  

. ( 1 1 )   and  t h e   s u r f a c e   of  t h e   s i n k e r   r i n g   ( 1 2 )   w h i c h   r e s t s   o n  .  

. s a i d   n e e d l e   c y l i n d e r   ( 1 1 ) .  

7.  I m p r o v e d   c y l i n d e r   ( 1 0 )   w i t h   r o t a t i n g   s l e e v e   to   p r e v e n t  

. t w i s t i n g   as   i n   C l a i m   1  and  i n   one  or   a n o t h e r   of   t h e   C l a i m s  .  

. t h e r e a f t e r ,   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   m e a n s   a b l e   t o .  

h i n d e r   t h e   v e r t i c a l   r a i s i n g   of   t h e   s i n k e r   r i n g   ( 1 2 )   c o n s i s t  .  

. o f   a  p r o n g   ( 3 3 )   c o o p e r a t i n g   w i t h   a  c i r c u m f e r e n t i a l   g r o o v e   ( 3 4 )  

.made  in   t h e   s t a t i o n a r y   t u b u l a r   e l e m e n t   ( 1 3 )  o f   t h e   c y l i n d e r  .  

. ( 1 0 ) ,   w h e r e b y   s a i d   p r o n g   ( 3 3 )   i s   e n v i s a g e d   as  b e i n g   a t   t h e  

. l o w e r   end  o f   t h e   t o n g u e   ( 3 2 )   s o l i d l y   s e c u r e d   to   t h e   s i n k e r  

. r i n g   (12 )   and  l o c a t e d   b e t w e e n   t h e   n e e d l e   c y l i n d e r   ( 1 1 )   a n d  

. s a i d   s i n k e r   r i n g   ( 1 2 )   so  as  to   s e t   t h e   l a t t e r   ( 1 2 )   i n   r o t a -  .  

. t i o n .  
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