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@  Circular  knitting  machine. 

In  circular  knitting  machines  one  source  of  imperfection 
in  the  finished  fabric  is  vibration  arising  at  the  point  of 
meshing  between  a  ring  gear  for  the  needle  cylinder  and  a 
driving  pinion.  In  accordance  with  the  invention,  this  is 
overcome  or  mitigated  by  lengthening  the  transmission  path 
between  the  ring  gear  and  the  needle  cylinder  and  also  by 
inclusion,  where  appropriate,  of a  vibration  damping  device. 
As  shown  in  Fig.  1,  a  needle  cylinder  (20)  is  mounted  on  a 
disc  (21)  on  a  hollow  shaft  (22)  driven  by  a  wheel  (24).  Drive 
to  the  wheel  (24)  is  from  a  ring  gear  (40),  mounted  on  a 
support  ring  (12),  via  transmission  arms  (26).  A  vibration 
disperser  or  damping  device  has  a  ring  shaped  end  (31) 
clamping  a  hub  portion  of  a  support  table  (13)  in  which  a 
shaft  (22)  is  mounted.  The  opposite  end  (30)  of  the  damping 
device  is  solid  with  a  separate  supporting  frame  (16)  which 
also  mounts  a  drive  (M  and  80)  for  a  pinion  (41)  in  mesh  with 
the  ring  gear  (40). 



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  c i r c u l a r   k n i t t i n g  
mach ines   and  more  p a r t i c u l a r l y   to  c i r c u l a r   k n i t t i n g   m a c h i n e s  
of  a  nove l   type  w h e r e i n   the  n e e d l e   c y l i n d e r   is  n o t  

d i r e c t l y   d r i v e n   by  a  d r i v i n g   p i n i o n   and  the  d i s t a n c e   o f  

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

n e e d l e   c y l i n d e r  i s   c o m p a r a t i v e l y   l e n g t h e n e d ,   and  i n  
which  a  v i b r a t i o n   or  o s c i l l a t i o n   damping  means  is  p r o v i d e d  
whereby  u n b a l a r n c e d   v i b r a t i o n   or  o s c i l l a t i o n   o c c u r r i n g  

on  each  n e e d l e   c y l i n d e r ,  w h i c h   would  b r i n g   a b o u t  
u n d e s i r a b l e   h o r i z o n t a l   l i n e s   upon  the  k n i t t e d   f a b r i c  

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

c o m p e n s a t e d   and  a t t e n u a t e d .  

G e n e r a l l y ,   a  c o n v e n t i o n a l   c i r c u l a r   k n i t t i n g   m a c h i n e  

employs  a  d r i v i n g   p i n i o n   to  engage  w i t h  a   l a r g e   r i n g  

gear   p r o v i d e d   on  the  n e e d l e   c y l i n d e r .   There  is  no  
p r o v i s i o n   at  the  c e n t r a l   p o r t i o n   of  the  r i n g   g e a r ,   f o r  

any  c e n t r e   s h a f t   or  any  o t h e r   c e n t r e   s u p p o r t i n g   m e a n s ,  
and  the  gear   is  d i r e c t l y   d r i v e n   by  the  p i n i o n   to  r o t a t e  

s u p p o r t e d   by  an  a n n u l a r   gu ide   or  b e a r i n g   g r o o v e  
p r o v i d e d   on  the  mach ine   f r ame .   S ince   no  c e n t r e   s h a f t  

p r o v i d e d   fo r   e i t h e r   the  gear   or  the  gu ide   g roove   a n d  

b e c a u s e   of  the  c l e a r a n c e   b e t w e e n   the  t e e t h   of  t h e  

p i n i o n   and  the  r i n g   g e a r ,   v i b r a t i o n s   occu r   and  b e c a u s e  

of  the  d i f f e r e n c e   of  the  d i s t a n c e   from  each  n e e d l e   t o  

the  mesh  p o i n t   or  the  power  i n p u t   p o i n t   of  the  d r i v i n g  

p i n i o n   and  the  d r i v e n   r i n g   g e a r ,   the  v i b r a t i o n s   o r  
o s c i l l a t i o n s   have  a  d i f f e r e n t i a l   e f f e c t .   Dur ing   e a c h  

r e v o l u t i o n ,   when  a  g iven   one  of  the  c y l i n d e r   n e e d l e s  

r o t a t e s   to  the  p o s i t i o n   where  i t   is  n e a r e s t   the  v i b r a t i o n  

sou rce   ( i . e .   the   mesh  p o i n t ) ,   the  v i b r a t i o n   or  o s c i l l a t i o n  

is  s t r o n g e s t ,   and  where  i t   is  f u r t h e s t   from  t h e  

v i b r a t i o n   s o u r c e ,   the  v i b r a t i o n   or  o s c i l l a t i o n   i s  

w e a k e s t .  
Because   of  the   g r e a t   d i f f e r e n c e s   in  the  m a g n i t u d e s  



of  v i b r a t i o n   o c c u r r e d   on  n e e d l e s ,   u n d e s i r a b l e ,   i r r e g u l a r  
h o r i z o n t a l   l i n e s   t end   to  a p p e a r   on  the  k n i t t e d   f a b r i c s ,  
d e g r a d i n g   the  q u a l i t y   of  the  f a b r i c s .  

Of  c o u r s e ,   u n d e s i r a b l e   h o r i z o n t a l   l i n e s   are  a l s o  

caused   by  r e a s o n s   o t h e r   than   the  above  m e n t i o n e d  
v i b r a t i o n   or  o s c i l l a t i o n ,   such  as  the  uneven   t e n s i o n   o f  

y a r n s ,   the  u n a d e q u a t e   a d j u s t m e n t   of  cams,  the  u n e v e n  
t e n s i o n   of  f a h r i c   r o l l ,   and  so  f o r t h .   N e v e r t h e l e s s ,  
t h e s e   c a u s e s   may  e a s i l y   be  e l i m i n a t e d   and  c o n t r o l l e d  

by  a d j u s t i n g   the  t e n s i o n   of  y a r n s   and  f a b r i c ,   and  t h e  

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

h o r i z o n t a l   l i n e s ;   t h e r e   are  s t i l l   l i n e s   a p p e a r i n g   o n c e  
on  the  k n i t t e d   f a b r i c   fo r   each  r o t a t i o n   of  the  n e e d l e  

c y l i n d e r .  
To  prove   t h a t   the  u n d e s i r a b l e   h o r i z o n t a l   l i n e s  

occur   from  the  uneven   v i b r a t i o n ,   the  i n v e n t o r   has  t a k e n  

a  c o n v e n t i o n a l   doub l e   k n i t   c i r c u l a r   k n i t t i n g   m a c h i n e  
of  30  gauge  to  make  an  e x p e r i m e n t   t h e r e w i t h .   The  i n v e n t o r  
smeared   some  c o l o u r e d   ink  on  a  yarn   f e ed   c o r r e s p o n d i n g  
to  the  cam  which  is   c l o s e s t   to  the  mesh  p o i n t   b e t w e e n  

the  p i n i o n   and  the  r i n g   gear   so  as  to  have  the  y a r n  
t h r o u g h   t h a t   f e ed   dyed  wi th   c o l o u r   i n k .   As  a  r e s u l t ,  
the  k n i t t e d   f a b r i c   r e v e a l s   t h a t   t h e r e   is  the  dyed  t r a c k  

on  the  t h i c k   h o r i z o n t a l   l i n e s   t h e r e o f .   A  s i m i l a r  

e x p e r i m e n t   was  a l s o   made  on  a  c o n v e n t i o n a l   c i r c u l a r  

k n i t t i n g   machine   which  c o n s i s t s   of  a  d r i v i n g   gear   a n d  

two  b a l a n c e   g e a r s   a l l   in  mesh  w i th   the  r i n g   gear   a t  
t h r e e   e q u i a n g u l a r l y   spaced   p o s i t i o n s .   The  i n v e n t o r  

a l so   found   t h a t   the   same  number  of  dyed  t r a c k s   a p p e a r e d  
in  the  form  of  the  u n d e s i r a b l e   h o r i z o n t a l   l i n e s   on  t h e  

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

mesh  p o i n t s ,   and  t h a t   the   l i n e s   a p p e a r   more  n o t i c e a b l e  

on  the  s i de   of  the   d r i v i n g   p i n i o n   and  l e s s   n o t i c e a b l e  

on  the  s i d e   of  the   b a l a n c i n g   g e a r s .   To  o b t a i n   a  f u r t h e r  

p r o o f   t h e r e o f ,   the   i n v e n t o r   removed  the   b a l a n c i n g   g e a r s  



and  found  that   the  h o r i z o n t a l   l i n e s   on  the  k n i t t e d   f a b r i c  
in  the  s i d e s   of  the  b a l a n c i n g   gea r s   d i s a p p e a r e d .   T h i s  

a p p e a r s   to  v e r i f y   t h a t   the   u n d e s i r a b l e   r e s u l t   on  k n i t t e d  
f a b r i c   is  b r o u g h t  a b o u t   by  the  v i b r a t i o n   o r i g i n a t e d   a t  

t h e  g e a r   mesh  p o i n t s ,   and  the  f a r t h e r   the  d i s t a n c e   f r o m  
the  mesh  p o i n t   i s ,   the  weaker   the  u n d e s i r a b l e   h o r i z o n t a l  

l i n e s .  

From  the  above  d i s c o v e r i e s ,   i t   is  e v i d e n t   t h a t   t h e  

a d j u s t m e n t s   of  the  t e n s i o n   of  y a r n s ,   f a b r i c   and  t h e  

a c c u r a c y   of  the  cam  p o s i t i o n ,   and  so  f o r t h   c a n n o t  

t h o r o u g h l y   so lve   the  p r o b l e m ;   and  only  the  i m p r o v e m e n t s  
in  the  d r i v i n g   and  the  t r a n s m i s s i o n   mechanism  of  t h e  

machine  can  s o l v e   the  p r o b l e m .   Due  to  the  m a c h i n e  
s t r u c t u r e   and  the  m o t i o n   of  d r i v i n g   mechan ism  in  t h e  

c o n v e n t i o n a l   c i r c u l a r   k n i t t i n g   m a c h i n e ,   i t   is  i m p o s s i b l e  
to  t h o r o u g h l y   e x c l u d e   a l l   the  v i b r a t i o n   or  o s c i l l a t i o n  

caused   by  the  movement  of  the  mach ine ,   but   the  v i b r a t i o n  

can  be  g r e a t l y   d i m i n i s h e d ,   i f   the  d i s t a n c e   be tween   t h e  

power  i n p u t   p o i n t   ( i . e .   mesh  p o i n t )   and  the  n e e d l e   c y l i n d e r  
is  l e n g t h e n e d   or  the  v i b r a t i o n   is  e v e n l y   d i s t r i b u t e d   on  
a l l   over  the  n e e d l e s ,   whereby   the  u n d e s i r a b l e   h o r i z o n t a l  

l i n e s   can  be  d i m i n i s h e d .  
A  p r i n c i p a l   o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e  

an  improved   c i r c u l a r   k n i t t i n g   machine   wi th   a  new 

a r r a n g e m e n t   of  d r i v i n g   mechan ism  fo r   d r i v i n g   the  n e e d l e  

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

l i n e s   a p p e a r e d   on  the  k n i t t e d   f a b r i c   c aused   by  t h e  

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

o p e r a t i o n .  
Ano the r   o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e   a n  

improved   c i r c u l a r   k n i t t i n g   machine   h a v i n g   c e n t r e   s h a f t s  

p r o v i d e d   wi th   the  c y l i n d e r   and  d i a l   to  m a i n t a i n   a n  

a c c u r a t e   c e n t r e   whereby   an  even  r o t a t i o n   of  c y l i n d e r   a n d  

d i a l   can  be  o b t a i n e d   so  as  to  d i m i n i s h   the  u n d e s i r a b l e  

h o r i z o n t a l   l i n e s   on  the  f a b r i c .  



s t i l l   a n o t h e r   o b j c e t   of  the  i n v e n t i o n   is  to  p r o v i d e  
an  improved   c i r c u l a r   k n i t t i n g   mach ine   h a v i n g   the  d i s t a n c e  
be tween   the  d i r e c t   power  i n p u t   p o i n t   or  the  mesh  p o i n t  
of  d r i v i n g   gea r   and  n e e d l e   c y l i n d e r   c o m p a r a t i v e l y  
l e n g t h e n e d   and  a  v i b r a t i o n   d i s p e r s i n g   u n s   f u r t h e r  
p r o v i d e d   whe reby   the  u n d e s i r a b l e  h o r i z o n t a l   l i n e s   on  t h e  
k n i t t e d   f a b r i c   is  g r e a t l y   d e c r e a s e d .  

In  a c c o r d a n c e   wi th   a  f i r s t   a s p e c t   of  ihe  i n v e n t i o n  
(here   is   p r o v i d e d   a  c i r c u l a r  k n i t t i n g   mach ine   c o m p r i s i n g :  
a  m a c h i n e   f rame  h a v i n g   a  p l u r a l i t y   of  l e g s ,   a  s u p p o r t i n g  
r i n g   p r o v i d e d   at  an  i n t e r m e d i a t e   p o r t i o n   of  the  f r a m e ,  
a  s u p p o r t i n g   t a b l e   above  s a i d   s u p p o r t i n g   r i n g   and  a  b a s e  
p l a t e   in  the  bo t tom  t h e r e o f ;   a  n e e d l e   c y l i n d e r   s e c u r e d  
onto  a  r o t a t i n g   d i s c   h a v i n g   a  downward  e x t e n d i n g   h o l l o w  
s h a f t   r o t a t a b l y   mounted   w i t h i n   a  hub  p o r t i o n   of  the  s a i d  
s u p p o r t i n g   t a b l e ;   a  v i b r a t i o n   d i s p e r s i n g   member  p r o v i d e d  
b e n e a t h   the  s a i d   s u p p o r t i n g   t a b l e ,   w i t h  o n e   end  f i x e d   o n t o  
a  s u p p o r t i n g   f rame  s e p a r a t e d   from  s a i d   mach ine   f rame  a n d  
a  r i n g   shape   f r e e   end  f i x e d   onto   the  o u t e r   p e r i p h e r y   o f  
the  hub  p o r t i o n   of  s a i d   s u p p o r t i n g   t a b l e ;   a  r o t a t i n g   w h e e l  

d i s p o s e d   at  the  lower   end  of  s a i d   h o l l o w   s h a f t   of  t h e  

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

e x t e n d i n g   downward  t h e r e f r o m ;   a  r i n g   gea r   s l i d a b l y   a n d  

r o t a t a b l y   moun ted   on  a  r a i l   p o r t i o n   of  s a i d   s u p p o r t i n g  
r i n g ;   a  d r i v i n g   p i n i o n   r o t a t a b l y   s u p p o r t e d   in  the  g r o o v e  
of  s a id   s u p p o r t i n g   r i n g   by  a  d r i v i n g   s h a f t   and  in  mesh  
wi th   s a i d   r i n g   gear   so  as  to  d r i v e   the  g e a r   to  r o t a t e  
w i t h i n   s a i d   s u p p o r t i n g   r i n g ;   a  t r a n s m i s s i o n   d e v i c e   d i s p o s e d  
on  s a i d   r i n g   gea r   and  engaged   w i t h   s a i d   t r a n s m i s s i o n  
member  of  the  r o t a t i n g   whee l   to  t r a n s m i t   the   r o t a t i o n  

of  s a i d   r i n g   gea r   to  the  r o t a t i n g   whee l ;   a  f a b r i c  

t a k e u p   r o l l e r   d e v i c e   r o t a t a b l y   mounted   on  the  b o t t o m   o f  
the  mach ine   f rame  and  d r i v e n   by  s a i d   t r a n s m i s s i o n   d e v i c e .  

In  a c c o r d a n c e   wi th   a  s e c o n d   a s p e c t   of  the  i n v e n t i o n ,  
t h e r e   i s   p r o v i d e d   a  c i r c u l a r   k n i t t i n g   mach ine   c o m p r i s i n g :  

a  mach ine   f rame  h a v i n g   a  p l u r a l i t y   of  l e g s ,   a  s u p p o r t i n g  



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

f rame,   at  l e a s t   one  r i n g - s h a p e d   s u p p o r t i n g   t a b l e   a b o v e  

the  s u p p o r t i n g   r i n g   and  a  base   p l a t e   at  the  b o t t o m   o f  
the  f rame;   a  n e e d l e   c y l i n d e r   s e c u r e d   onto  a  r o t a t i n g  
c y l i n d e r   which  is   s l i d a b l y   mounted   on  s a i d   s u p p o r t i n g  

r i n g ;   lower   cam  means  f i x e d   onto  a  r i n g - s h a p e d   cam  s e a t  

s e c u r e d   on  s a i d   s u p p o r t i n g   r i n g   so  as  to  s u r r o u n d   t h e  

n e e d l e   c y l i n d e r ;   a  r i n g   gear   s l i d a b l y   r o t a t a b l y   m o u n t e d  

on  the  s u p p o r t i n g   r i n g ;   a  t r a n s m i s s i o n   d e v i c e   c o n n e c t e d  
to  s a id   r i n g   gea r   so  as  to  t r a n s m i t   the   r o t a t i o n   of  s a i d  

r i n g   gear   to  s a i d   r o t a t i n g   c y l i n d e r   above  i t   and  f o r  

a  f a b r i c   t a k e - u p   d e v i c e   below  i t   t h r o u g h   upper   and  l o w e r  
t r a n s m i s s i o n   arms;   and  a  d r i v i n g   p i n i o n   r o t a t a b l y   m o u n t e d  
w i t h i n   the  g roove   of  s a i d   s u p p o r t i n g   r i n g   by  a  d r i v i n g  
s h a f t   and  in  mesh  wi th   s a i d   r i n g   gea r   so  as  to  d r i v e  
the  r i n g   gear   in  r o t a t i o n .  

In  a c c o r d a n c e   wi th   a  t h i r d   a s p e c t   of  the  i n v e n t i o n ,  
t h e r e   is  p r o v i d e d   a  c i r c u l a r   k n i t t i n g   m a c h i n e ,   c o m p r i s i n g :  

a  machine   f rame  h a v i n g   a  p l u r a l i t y   of  l e g s ,   a  s u p p o r t i n g  
r i n g   p r o v i d e d   at  an  i n t e r m e d i a t e   zone  of  the  f r a m e ,   a t  

l e a s t   one  r i n g - s h a p e d   s u p p o r t i n g   t a b l e   above  t h e  

s u p p o r t i n g   r i n g   and  a  base   p l a t e   in  the  bo t tom  t h e r e o f ;  

a  n e e d l e   c y l i n d e r   s e c u r e d   onto  a  r o t a t i n g   c y l i n d e r   w h i c h  
is  s l i d a b l y   mounted   on  s a i d   s u p p o r t i n g   t a b l e ;   l ower   cam 

means  f i x e d   onto  the  r i n g - s h a p e d   cam  s e a t   s e c u r e d   on  s a i d  

s u p p o r t i n g   t a b l e ;   a  d i a l   means  r o t a t a b l y   s u s p e n d e d   on  a n  

upper   s u p p o r t i n g   t a b l e   of  the  mach ine   f rame  and  l o c a t e d  

in  j u x t a p o s i t i o n   t o  s a i d   n e e d l e   c y l i n d e r ;   an  u p p e r   cam 

means  a t t a c h e d   on  the  lower   end  of  the  hub  p o r t i o n   of  s a i d  

upper   s u p p o r t i n g   t a b l e ;   a  d r i v e n   gear   r o t a t a b l y   m o u n t e d  

on  the  uppe r   s u p p o r t i n g   t a b l e ;   a  d r i v i n g   p i n i o n   r o t a t a b l y  

s u p p o r t e d   on  the  uppe r   s u p p o r t i n g   t a b l e   and  in  mesh  w i t h  

s a i d   d r i v e n   g e a r ;   a  d r i v i n g   means  p r o v i d e d   on  a  t o p  

b r a c k e t   above  the  uppe r   s u p p o r t i n g   t a b l e ;   and  r o l l e r   .> 

t r a n s m i s s i o n   means  p r o v i d e d   b e t w e e n   the  d i a l   means  a n d  

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



d ia l   means  to  the  n e e d l e   c y l i n d e r ;   and  a  t r a n s m i s s i o n  
dev ice   p r o v i d e d   on  the  r o t a t i n g   c y l i n d e r   so  as  t o  
t r a n s m i t   the  r o t a t i o n   of  s a i d   c y l i n d e r   to  the  f a b r i c  

t a k e - u p   r o l l e r   means  below  the  c y l i n d e r .  
The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d   in  v a r i o u s  

s p e c i f i c   embod imen t s   which  are   i l l u s t r a t e d   in  t h e  

accompany ing   d r a w i n g s ,  w h e r e i n :  

F i g u r e   1  is   a  l o n g i t u d i n a l   c r o s s - s e c t i o n a l   v i e w  o f  
the  main  p o r t i o n   of  a  f i r s t   embodiment   of  the  i n v e n t i o n ;  

F i g u r e   2  i s   a  p l an   view  showing  a  v i b r a t i o n   d i s p e r s i n g  

means  in  the  embodiment   of  F i g u r e   1; 

F i g u r e   3  is   a  l o n g i t u d i n a l   c r o s s - s e c t i o n a l   view  o f  

the  main  p o r t i o n   of  a  second  embodiment   of  the  i n v e n t i o n ;  
F i g u r e   4  i s   a  p l an   view  showing  the  d i s t a n c e   a d j u s t i n g  

s t e e l   r i n g s   in  the  e m b o d i m e n t  o f   F i g u r e   3 ;  
F i g u r e   5  is  a  l o n g i t u d i n a l   c r o s s - s e c t i o n a l   v i e w  o f  

the  main  p o r t i o n   of  a  t h i r d   embodiment   of  the  i n v e n t i o n ;  
F i g u r e   6  is  a  l o n g i t u d i n a l   c r o s s - s e c t i o n a l   v i e w  o f  

the  main  p o r t i o n   of  a  f o u r t h   embodiment   of  the  i n v e n t i o n ;  
F i g u r e   7  is  a  l o n g i t u d i n a l   c r o s s - s e c t i o n a l   view  o f  

the  main  p o r t i o n   of  a  f i f t h   embodiment   of  the  i n v e n t i o n ;  

F i g u r e   8  i s   a  p l an   view  of  a  r o l l e r   t r a n s m i s s i o n  
dev ice   of  the  f i f t h   embodiment   of  the  i n v e n t i o n ;   a n d  

F i g u r e   9  is  a  f r o n t   view  of  the  r o l l e r   t r a n s m i s s i o n  
dev ice   of  F i g u r e   8 .  

As  shown  in  F i g u r e   1,  a  machine   frame  10  c o m p r i s e s ,  

as  in  c o n v e n t i o n a l   t h r e e   s u p p o r t i n g   l egs   11  and  a  s u p p o r t i n g  

r i n g   12  p r o v i d e d   in  the  m i d d l e   p o r t i o n   of  the  f rame  10 .  

It  a l so   c o m p r i s e s   a  s u p p o r t i n g   t a b l e   13  h a v i n g   a  h u b  

p o r t i o n   14  wi th   b e a r i n g s   19  mounted   in  the  c e n t r e   t h e r e o f  
and  a  base   p l a t e   15  p r o v i d e d   in  the  bo t tom  of  the  f r a m e  

10 .  

A  n e e d l e   c y l i n d e r   20  is  f i x e d   onto  a  r o t a t i n g   d i s c  

21  which  has  a  downward ly   e x t e n d i n g   h o l l o w   s h a f t   22 

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

hub  14.  A  r o t a t i n g   wheel   24  is  f i x e d   at  the  lower   e n d  



of  sa id   s h a f t   22  by  n u t s   25  and  a  key.   A  v i b r a t i o n  

d i s p e r s i n g   d e v i c e   30  is  p r o v i d e d   below  the  s u p p o r t i n g  
t a b l e   13  as  shown  in  F i g u r e   1  and  F i g u r e   2,  in  such  a  

manner  t h a t   one  end  is  f i x e d   on  a  s u p p o r t i n g   f rame  16,  

which  is  s e p a r a t e d   from  s a i d   mach ine   f rame  10  a n d  

p r o v i d e d . f o r   i n s t a l l i n g   the  motor   M  and  d r i v i n g   m e a n s  
80  t h e r e i n .   The  o t h e r   end  of  the  d e v i c e   30  is  a  r i n g  

shape  f r e e   end  31  f i x e d   to  the  o u t e r   p e r i p h e r y   of  s a i d  

hub  p o r t i o n   14  by  b o l t s .  
A  r i n g   gear   40  fo r   d r i v i n g   s a i d   r o t a t i n g   wheel   24 

t h r o u g h   a  t r a n s m i s s i o n   means  is   s l i d a b l y ,   r o t a t a b l y  
mounted  on  a  r a i l   p o r t i o n   121  of  s a i d   s u p p o r t i n g   r i n g  
12.  The  gear   40  meshes  wi th   a  d r i v i n g   p i n i o n   41 

r o t a t a b l y   s u p p o r t e d   on  a  d r i v i n g   s h a f t   43  at  the   m e s h  

p o i n t   42  and  is  d r i v e n   by  the  d r i v i n g   p i n i o n   41  which  i s  

d r i v e n   by  the  motor   M  mounted   on  s a id   f rame  16  t h r o u g h  
a  s u i t a b l e   t r a n s m i s s i o n   means  8 0 .  

At  opposed   l o c a t i o n s   on  the  i n n e r   s i d e   of  s a i d  

gear   40,  t h e r e   a re   p r o v i d e d   a  p a i r   of  t r a n s m i s s i o n   a r m s  
45  h a v i n g   a  p a i r   of  r a d i a l   g r o o v e s   44  on  t h e i r   u p p e r  
s u r f a c e   and  a  p a i r   of  p i n - s h a p e d   f r e e   ends  46  on  t h e i r  

lower  ends .   A  p a i r   of  uppe r   t r a n s m i s s i o n   arms  26  i s  

p r o v i d e d   on  o p p o s i t e   s i d e s   of  the  lower   f a c e   of  t h e  

r o t a t i n g   wheel   24  and  have  t h e i r   p i n - s h a p e d   f r e e   ends '  

27  r a d i a l l y   s l i d a b l y   i n s e r t e d   i n t o   s a i d   g r o o v e s   44  b u t  

a lways  c o n t a c t i n g   w i th   the  one  s i d e   of  w a l l   of  s a i d  

g rooves   44  in  the  r o t a t i n g   d i r e c t i o n   of  the  gear   40  s o  

as  to  t r a n s m i t   the   r o t a t i o n   of  s a i d   gea r   40  to  t h e  

r o t a t i n g   wheel   24  as  w e l l   as  to  a c c o m p l i s h   a  s e l f  

c e n t e r i n g   a l i g n m e n t   w i th   r e s p e c t   to  the  c e n t r e   of  s a i d  

gear   4 0 .  

Benea th   the  t r a n s m i s s i o n   arms  45  t h e r e   is  a  k n i t t e d  

f a b r i c   t a k e - u p   d e v i c e   5  p r o v i d e d   fo r   w i n d i n g   the  k n i t t e d  

f a b r i c   i n t o   a  r o l l .   Sa id   t a k e - u p   d e v i c e   5  c o n s i s t s   o f  

a  p a i r   of  b r a c k e t s   51  h a v i n g   a  p a i r   of  r a d i a l   g r o o v e s   52 

on  t h e i r   upper   ends  c o r r e s p o n d i n g   s a i d   t r a n s m i s s i o n   a r m s  



45  for   e n g a g i n g  w i t h   s a id   pin  ends  46.  The  downward  

p i n - s h a p e d   f r e e   ends  46  of  s a i d   t r a n s m i s s i o n   arms  45 

are  r a d i a l   s l i d a b l y   i n s e r t e d   i n t o   the  g r o o v e s   52  i n  
the  l i k e   manner  as  s a i d   pin  ends  27  of  the  t r a n s m i s s i o n  

arms  26  so  as  to  r o t a t e   s a i d   r o l l e r   m e a n s  5 .  
The  d r i v i n g   s h a f t   43  e x t e n d s   u p w a r d l y   and  p a s s e s  

t h r o u g h   s a id   v i b r a t i o n   d i s p e r s i n g   member  30  a n d  

s u p p o r t i n g   t a b l e s   13,  23  so  as  to  d r i v e   an  a u t o m a t i c  

yarn  f e e d i n g   d e v i c e   (not   shown)  and  the  d i a l   means  6 

(shown  in  dot  l i n e s )   t h r o u g h   s u i t a b l e   t r a n s m i s s i o n   g e a r s  
(not  shown) .   Said  s h a f t   43  is  d r i v e n   by  the  motor   M 

(not  shown)  mounted  on  the  bo t tom  of  s a i d   f rame  16  v i a  

a  s u i t a b l e   t r a n s m i s s i o n   g e a r s   8 0 .  

In  o r d e r   to  p r e v e n t   the  v i b r a t i o n   of  the  d r i v i n g  
s h a f t   43  a f f e c t i n g   s a i d   s u p p o r t i n g   t a b l e   13  p r o v i d e d  
with  a  cam  se t   28  t h e r e o n ,   the  ho le   17  on  the  s u p p o r t i n g  
t a b l e   13,  t h r o u g h   which  sa id   s h a f t   43  p a s s e s ,   is  a 
l i t t l e   l a r g e r   in  d i a m e t e r   than   the  s h a f t   43  to  p r o v i d e   a 
c l e a r a n c e .   Only  the  h o l e s   p r o v i d e d   on  the  s u p p o r t i n g  

r i n g   12  and  v i b r a t i o n   d i s p e r s i n g   member  30  have  b e a r i n g s  
18,32  s e c u r e d   w i t h i n   them  r e s p e c t i v e l y   so  as  to  r o t a t a b l y  

s u p p o r t   s a id   s h a f t   4 3 .  

F i g u r e s   3  and  4  show  a  second  embodiment   of  t h e  
i n v e n t i o n .   In  t h i s   embodiment ,   the  mach ine   f rame  10A 

c o n s i t s t s   of  a  p l u r a l i t y   of  l e g s  1 1 A ,   a  s u p p o r t i n g   r i n g  
12A  and  s u p p o r t i n g   t a b l e s   13A, 23A  s i m i l a r   to  t h o s e   i n  

the  f i r s t   embodiment .   Both  the  r o t a t i n g   d i sc   21A  h a v i n g  

a  n e e d l e   c y l i n d e r   20A  d i s p o s e d   t h e r e o n   and  the  r o t a t i n g  

p l a t e   67A  h a v i n g   a  d i a l   60A  d i s p o s e d   t h e r e o n   are  f i x e d  

on  a  common  h o l l o w   s h a f t   22A  which  is  r o t a t a b l y   s u p p o r t e d  
be tween   the  c e n t r e   hubs  14A  of  the  uppe r   s u p p o r t i n g  
t a b l e   23A  (shown,  in  dot  l i n e )   and  the  lower   s u p p o r t i n g  
t a b l e   13A  by  means  of  b e a r i n g s   19A.  When  s a i d   h o l l o w  

s h a f t   22A  r o t a t e s ,  b o t h   the  r o t a t i n g   d i s c   21A  and  p l a t e  

67A  r o t a t e   t o g e t h e r   wi th   s a i d   s h a f t   22A.  Upon  t h e  

p l a t e   67A,  a  cam  d e v i c e   68A  wi th   i t s   lower   s u r f a c e  



a g a i n s t   s a i d   d i a l   (60A  is  mounted   on  a  cam  s e a t   69A 

which  is  s e c u r e d   onto  the  lower   end  of  the  downward  

e x t e n d i n g  c e n t r a l   hub  of  the  upper   s u p p o r t i n g   t a b l e   23A. 
S u r r o u n d i n g  s a i d   n e e d l e   c y l i n d e r   20A  t h e r e   is  a  cam 
dev ice   23A  mounted   on  a  lower   cam  s e a t   which  is  f i x e d  
onto  s a id   lower   s u p p o r t i n g   t a b l e   13A.  Between  s a i d  

p l a t e   67A  and  sa id   duct   21A,  t h e r e   are  an  upper   and  a 
lower  d i s t a n c e   a d j u s t i n g   r i n g s   63A  and  64A  each  h a v i n g  
a  p l u r a l i t y   of  s u p p o r t i n g   b a r s   61A  and  62A  f i x e d   o n t o  
sa id   d i sc   21A  and  onto  s a i d   h o l l o w   s h a f t   22A  r e s p e c t i v e l y  

so  as  to  s u p p o r t   s a i d   r i n g s   61A,64A  in  h o r i z o n t a l   p l a n e s  
as  shown  in  F i g u r e   4.  The  uppe r   a d j u s t i n g   r i n g   63A  i s  

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

22A,  w h i l e   s a i d   lower   a d j u s t i n g   r i n g   64A  is  a  h e a r t - s h a p e d  

r i n g .   A  c u t t i n g   k n i f e   66A  is  p r o v i d e d   b e t w e e n   s a i d   p l a t e  
67A  and  s a i d   d i s c   21A  and  e x t e n d s   v e r t i c a l l y   downward  

whereby  the  k n i t t e d   c y l i n d r i c a l   f a b r i c   is  l o n g i t u d i n a l l y  
cut  i n to   a  f l a t   one  so  as  to  be  c o l l e c t e d   in  a  b u n d l e  

form  and  led  i n t o   the  f a b r i c   i n l e t   65A  opened  on  t h e  

s ide   of  s a i d   h o l l o w   s h a f t   22A  at  the  p o s i t i o n   o p p o s i t e  
to  s a id   k n i f e   66A  and  above  s a i d   d i sc   21A.  A  v i b r a t i o n  

d i s p e r s i n g   member  30A  is  p r o v i d e d   below  the  t a b l e   13A 
with  i t s   f r e e   end  31a  and  r o o t   end  f i x e d   onto  s a i d   h u b  

14 4  and  the  f rame  16A  r e s p e c t i v e l y   as  in  the  f i r s t  

e m b o d i m e n t .  

To  f u r t h e r   c l a r i f y ,   as  the  a r rows   s h o w n  i n   F i g u r e  

3  and  4,  the  c y l i n d r i c a l   k n i t t e d   f a b r i c   is   v e r t i c a l l y   c u t  

at  a  p o s i t i o n   c o r r e s p o n d i n g   to  the  k n i f e   to  become  a  f l a t  

one  by  s a i d   c u t t i n g   k n i f e   66A,  and  then  c o l l e c t e d   at  t h e  

cut  end  to  form  a  b u n d l e ,   and  the  b u n d l e   of  f a b r i c   i s  

led  downward  t h r o u g h   s a i d   d i s t a n c e   a d j u s t i n g   r i n g s   6 3 A , 6 4 A  

to  o b t a i n   an  equa l   d i s t a n c e   from  any  p o i n t   on  c i r c u m f e r e n c e  

of  s a i d   a d j u s t i n g   r i n g   63A  to  s a i d   f a b r i c   i n l e t   65A, 

f i n a l l y   the  b u n d l e - l i k e   f a b r i c   is  led  out  from  the  l o w e r  

open ing   of  s a i d   h o l l o w   s h a f t   22A  and  is  s p r e a d   to  b e c o m e  



a  s h e e t - l i k e   f a b r i c   so  as  to  be  wound  up  by  t a k e - u p  
d e v i c e   5A. 

The  gear   d r i v i n g   means  and  t r a n s m i s s i o n   means  b e l o w  
sa id   h o l l o w   s h a f t   22A  are  the  same  wi th   the  f o r m e r  

embodiment ,   i . e .   the  s h a f t   22A  is   r o t a t a b l y   s u p p o r t e d  
in  the  b e a r i n g s   19A  d i s p o s e d   in  the  hub  p o r t i o n   14A 

of  the  t a b l e   13A;  a f f i x e d   onto  the  lower   end  of  s a i d  
s h a f t   22A  is   the   r o t a t i n g   wheel   24A,  on  the  o p p o s i t e  
s i d e s   of  the   p e r i p h e r y   of  which   is   a  p a i r   of  t r a n s m i s s i o n  

arms  26A  d i a m e t r i c a l l y   d i s p o s e d .   A  r i n g   gear   40A  is   a l s o  

p r o v i d e d   below  s a i d   r o t a t i n g   wheel   24A  and  meshes  w i t h  

a  d r i v i n g   p i n i o n   41A  r o t a t a b l y   mounted  i n s i d e   the  g r o o v e  
of  s a i d   s u p p o r t i n g   r i n g   12A  v i a   a  d r i v i n g   s h a f t   43A. 
A  p a i r   of  t r a n s m i s s i o n   arms  45A  are  d i s p o s e d   on  t h e  
i n s i d e   p e r i p h e r y   of  s a i d   r i n g   gear   40A  and  c o n s i s t   of  a  
p a i r   of  r a d i a l   g r o o v e s   44A  on  t h e i r   uppe r   ends  f o r  

e n g a g i n g   wi th   the  p in   ends  27A  of  s a i d   arms  26A  and  a  
p a i r  o f   p in   shape   f r e e   ends  46A  at  t h e i r   lower   e n d s .  

Below  the  t r a n s m i s s i o n   member  45A,  t h e r e   is   the  f a b r i c  

t a k e - u p   d e v i c e   5A  p r o v i d e d   w i t h   a  p a i r   of  b r a c k e t s   51A 

h a v i n g   a  p a i r   of  g r o o v e s   52A  on  the  uppe r   ends  f o r  

engag ing   w i th   the  pin  ends  46A  of  s a i d   arms  45A.  The 

gear   d r i v i n g   and  the  t r a n s m i s s i o n   means  is   s o  

c o n s t r u c t e d ,   when  the  r i n g   gear   40A  is   d r i v e n   to  r o t a t e  

a long   s a id   s u p p o r t i n g   r i n g   12A  by  s a i d   p i n i o n   41A,  t h e  

r o t a t i n g   d i sc   21A  wi th   p r o v i s i o n   of  the  n e e d l e   c y l i n d e r  

20A  t h e r e o n   and  the  r o t a t i n g   p l a t e   67A  w i t h   p r o v i s i o n  

of  s a i d   d i a l   60A  t h e r e o n   r o t a t e s   s t e a d i l y   t h r o u g h   t h e  

t r a n s m i s s i o n   arms  45A  and  26A,  r o t a t i n g   wheel   24A  a n d  

s a i d   h o l l o w   s h a f t   22A.  

In  t h i s   embod imen t ,   e x c e p t   t h a t   bo th   of  t h e  

r o t a t i n g   d i s c   21A  and  r o t a t i n g   p l a t e   67A  are  f i x e d   o n t o  

a  c e n t r a l   s h a f t   22A  i n s t e a d   of  the  two  c o r r e s p o n d i n g  

members  21  and  67  b e i n g   f i x e d   on  two  s e p a r a t e   s h a f t s   a s  

in  the  f i r s t   embod imen t ,   and  t h a t   in  o r d e r   to  e n a b l e  



the  f a b r i c   to  pass   t h r o u g h   the  space   be tween   s a i d   d i s c  
21A  and  p l a t e   67A  and  to  be  led   i n t o   the  c e n t r e   ho l e   o f  

said  s h a f t   22A,  t h e r e   are  the  p r o v i s i o n   of  the  c u t t i n g  
kn i f e   66A,  the  d i s t a n c e   a d j u s t i n g   r i n g s   63A, 64A  and  t h e  

f a b r i c   i n l e t   65A,  a l l   o t h e r   e l e m e n t s   are  the  same  a s  
the  f i r s t   e m b o d i m e n t .  

.  F i g u r e   5  shows  a  t h i r d   embodiment   of  the  i n v e n t i o n ,  

which  is  an  a p p l i c a t i o n   of  the  d r i v i n g   and  t r a n s m i s s i o n  

m e a n s  o f   the  f i r s t   embodiment   to  a  c o n v e n t i o n a l   s i n g l e  

or  double   s ide   type   c i r c u l a r   k n i t t i n g   m a c h i n e .   In  t h i s  

kind  of  m a c h i n e ,   t h e r e   is  no  p r o v i s i o n   of  a  c e n t r a l  

s h a f t   22  and  a  v i b r a t i o n   d i s p e r s i n g   d e v i c e   30  l i k e   t h e  

f i r s t   embodiment   d e s c r i b e d   above ,   but  the  a p p l i c a t i o n   o f  

the  d r i v i n g  a n d   t r a n s m i s s i o n   mechanism  of  t h i s   i n v e n t i o n  

to  sa id   machine   can  a l so   o b t a i n   a  s t a b l e   and  e v e n  m o t i o n .  

T h e r e f o r e   the  v i b r a t i o n   or  o s c i l l a t i o n   can  be  r e l a t i v e l y  
r e d u c e d .  

In  the  c o n v e n t i o n a l   c i r c u l a r   k n i t t i n g   m a c h i n e ,   t h e  

c y l i n d e r   member  21B  is  i n t e g r a l l y   c o n n e c t e d   to  t h e  r i n g  

gear   40B,  but  in  t h i s   embod imen t ,   the  r i n g   gear   40B  i s  

s e p a r a t e d   from  s a i d   c y l i n d e r   21B.  Said  gear   40B  i s  

r o t a t a b l y   d i s p o s e d   on  the  s u p p o r t i n g   r i n g   12B  of  t h e  

frame  10B  l i k e   the  manner  of  the  f i r s t   embodiment   a n d  

is  d r i v e n  b y   the  d r i v i n g   p i n i o n   41B  p r o v i d e d   in  t h e  

s u p p o r t i n g   r i n g  1 2 B .   The  c y l i n d e r   member  i s  

p r o v i d e d   wi th   a  p a i r   of  t r a n s m i s s i o n   a r m s  2 6 B  

e x t e n d i n g   downward  and  h a v i n g   a  p a i r   of  p ins   27B  f o r m e d  

at  t h e i r   lower   end.  A  t r a n s m i s s i o n   r i n g   47B,  which   h a s  

a  p a i r   of  r a d i a l   g r o o v e s   44B  p r o v i d e d   on  i t s   u p p e r  
s u r f a c e   fo r   e n g a g i n g   wi th   s a i d   p ins   27B  and  a  p a i r   o f  

t r a n s m i s s i o n   arms  45B  e x t e n d i n g   downward  t h e r e f r o m   w i t h  

a  p a i r   of  p i n s   46B  p r o v i d e d   on  the  f r e e   ends  f o r  

i n s e r t i n g   i n t o   the  g r o o v e s   52B  of  the  t r a n s m i s s i o n  

b r a c k e t s   51B,  is  a t t a c h e d   to  the  r i n g   gear   40B 

r o t a t a b l y   mounted   on  the  s u p p o r t i n g   r i n g   12B.  A 



d r i v i n g   p i n i o n   41B  is  f i x e d   on  the  d r i v i n g   s h a f t   43B 
to  r o t a t e   t o g e t h e r   wi th   i t   and  meshes   wi th   the  r i n g  
gear   40B  at  the  mesh  p o i n t   42B.  When  the  d r i v i n g  
p i n i o n   41B  r o t a t e s   with  the  s h a f t   43B,  the  r i n g   g e a r  
40B  is  d r i v e n   to  r o t a t e   on  the  s u p p o r t i n g   r i n g   12B  b y  
the  p i n i o n   41B.  Thus  the  r o t a t i o n   of  the  r i n g   g e a r  
40B  is  t r a n s m i t t e d   to  the  c y l i n d e r   21B  and  the  f a b r i c  

t a k e - u p   d e v i c e   5B.  The  d i f f e r e n c e   b e t w e e n   t h i s  

embodiment   and  the  f i r s t   embodiment   i s   t h a t   the  c y l i n d e r  
21B  a l so   f u n c t i o n s   as  a  r o t a t i n g   w h e e l ,   t h e r e f o r e ,   t h e r e  

is   no  s e p a r a t e   r o t a t i n g   wheel   24  such  as  in  the  f i r s t  

embod imen t .   As  r e g a r d   to  o t h e r   p a r t s   and  p o r t i o n s ,   t h e y  

are  s t r u c t u r a l l y   same  as  in  a  c o n v e n t i o n a l   mach ine ,   s o  
they  are  o m i t t e d   from  the  d r a w i n g s   and  the  d e s c r i p t i o n .  

F i g u r e   6  shows  a  f o u r t h   embodiment   of  t h i s  

i n v e n t i o n .   In  t h i s   embod imen t ,   i n s t e a d   of  the  r i n g  g e a r  
40  be ing   mounted  on  the  s u p p o r t i n g   r i n g   as  in  the  f i r s t  

embodiment ,   a  gea r   wheel   40C  w i th   a  b e a r i n g   46C  in  i t s  

c e n t r e  i s   used  and  r o t a t a b l y   s u p p o r t e d   in  the  c e n t r e  

of  the  base   p l a t e   15C  at  the   b o t t o m   of  the  machine   f r a m e  

10C.  The  gear   wheel   40C  meshes   w i th   the  d r i v i n g   p i n i o n  
41C  at  the  mesh  p o i n t   42C  and  is  d r i v e n   by  the  d r i v i n g  

p i n i o n   4 1 C .  A   r o t a t i n g   wheel   24C  f i x e d   to  the  l o w e r  

end  of  the  h o l l o w   s h a f t   22C  is   d r i v e n   by  the  gear   w h e e l  
40C  Through  a  t r a n s m i s s i o n   member  which  c o n s i s t s   of  a  

p a i r   of  upper   t r a n s m i s s i o n   arms  26C  f i x e d   on  t h e  

r o t a t i n g   wheel   24C  and  a  p a i r   of  lower   t r a n s m i s s i o n   a r m s  

51C  f i x e d   on  the  gear   wheel   40C.  These  arms  a r e  
c o n n e c t e d   to  each  o t h e r   by  p i n s   27C  and  g rooves   52C  a t  

t h e i r   c o n n e c t i n g   ends .   Because   the  d r i v i n g   m e a n s  

c o n s i s t i n g   of  a  motor   M,  d r i v i n g   p i n i o n   41C  and  g e a r  
40C  are  l o c a t e d   on  the  b o t t o m   f rame  15C,  i f   the  p o w e r  
is   to  be  d i r e c t l y   t r a n s m i t t e d   to  the  uppe r   gear   p r o v i d e d  

f o r   d r i v i n g   the  d i a l   d e v i c e   and  the  a u t o m a t i c   y a r n  

f e e d i n g   d e v i c e ,   the  t r a n s m i s s i o n   d i s t a n c e   w i l l   be  t o o  

long  and  the  d r i v i n g   s h a f t   a l s o   must  be  e x t e n d e d   u p w a r d  



from  the  bot tom  of  the  frame  and  become  i n e f f e c t i v e   f r o m  
the  p o i n t   of  d y n a m i c s .   T h e r e f o r e ,   the  r o t a t i n g   w h e e l  
24C  is  formed  as  a  gear   wheel   and  meshes   wi th   a  p i n i o n  
70  f i x e d   on  the  s h a f t   43C.  The  s h a f t   43C  f u n c t i o n s   a s  
the  e x t e n s i o n   of  the  d r i v i n g   s h a f t   43  in  the  f i r s t  

embodiment   to  d r i v e   the  d i a l   d e v i c e   and  ya rn   f e e d i n g  
d e v i c e   p r o v i d e d   on  the  uppe r   s u p p o r t i n g   t a b l e   23C  of  t h e  

frame  10C. 

In  a n o t h e r   embod imen t ,   the   gear   40C  used  in  t h e  

f o u r t h   embodiment   is  o m i t t e d .   To  d r i v e   the  r o t a t i n g  
d i sc   21C,  the  r o t a t i n g   gear   wheel   24C,  w h i c h  i s  

o r i g i n a l l y   a  d r i v i n g   gear   now  becomes  a  d r i v e n   g e a r ,  
and  is  d i r e c t l y   d r i v e n  b y   the  p i n i o n   70  which  i s  

o r i g i n a l l y   a  d r i v e n   p i n i o n   and  now  becomes  a  d r i v i n g  
p i n i o n   and  is  d r i v e n   by  the  motor   M  t h r o u g h   a  s u i t a b l e  

t r a n s m i s s i o n   d e v i c e   80C.  Thus  bo th   of  the  r o t a t i n g  
d isc   21C  p r o v i d e d   the  n e e d l e   c y l i n d e r   20C  t h e r e o n   a n d  

the  t r a n s m i s s i o n   arms  26C,51C  for   s u p p o r t i n g   the  f a b r i c  

t a k e - u p   d e v i c e   5C  are  d r i v e n   by  the  gea r   24C. 

F i g u r e   7  shows  the  f i f t h   embodiment   of  t h i s  
i n v e n t i o n .   In  t h i s   embod imen t ,   the  gea r   40B  and  t h e  

d r i v i n g   means  f o r   d r i v e   the  gear   40B  o r i g i n a l l y   l o c a t e d  

on  the  i n t e r m e d i a t e   s u p p o r t i n g   f rame  13B  are  r e m o v e d  

onto  the  uppe r   s u p p o r t i n g   f rame  23D  where   they  a r e  
shown  as  gear   40D  and  p i n i o n   41D;  o t h e r   p a r t s   o r  
p o r t i o n s   are  the  same  wi th   the  t h i r d   embodiment   a s  
shown  in  F i g u r e   5.  The  gear   40D  is  r o t a t a b l y   m o u n t e d  

on  the  uppe r   end  of  a  c e n t r e   s h a f t   601  of  the  r o t a t i n g  
d i sc   21D  and  the  motor   M  is  mounted   on  the  s u p p o r t i n g  
b r a c k e t   13E  f i x e d   upon  the  uppe r   s u p p o r t i n g   t a b l e   23D. 

The  gear   40D  is   d r i v e n   by  the   motor   M  t h r o u g h   a  
t r a n s m i s s i o n   means  such  as  b e l t   and  p u l l e y   t r a n s m i s s i o n  

80D  and  a  p i n i o n   41D.  When  the  gear   40D  r o t a t e s ,   t h e  

r o t a t i n g   p l a t e   67D  p r o v i d e d   w i th   d i a l   d e v i c e   60D  t h e r e o n  

f o l l o w s   the  r o t a t i o n   t h r o u g h   the  s h a f t   601,  and  t h e  



c y l i n d e r   20D  is  d r i v e n   by  the  r o t a t i n g   p l a t e   67D  t h r o u g h  

one  or  more  r o l l e r   t r a n s m i s s i o n   d e v i c e s   29  shown  i n  

more  d e t a i l   in  F i g u r e s   8  and  9 .  

As  shown  in  F i g u r e   8  and  F i g u r e   9,  the  or  e a c h  
r o l l e r   t r a n s m i s s i o n   d e v i c e   29  c o m p r i s e s   two  r o l l e r s  

29A  and  29B  p i v o t e d   upon  two  s t a t i o n a r y   e c c e n t r i c  

s h a f t s   294  which  are  i n t e g r a l l y   fo rmed   and  are   f i x e d  

onto  an  u p p e r   s u p p o r t i n g   p l a t e   291  s e c u r e d  o n t o   t h e  
bot tom  s u r f a c e   of  s a i d   d i a l   p l a t e   60D,  a  d r i v i n g   r o l l e r  

29C  and  a  b r a k i n g   r o l l e r   29D  r e s p e c t i v e l y   d i s p o s e d   a t  

o p p o s i t e   s i d e s   of  s a i d   two  r o l l e r s   29A,29B,  s a i d   r o l l e r s  

29C  and  29D  b e i n g   r e s p e c t i v e l y   p i v o t e d   on  two  s h a f t s  

295,296  which  are   f i x e d   onto  two  l o w e r - s u p p o r t i n g   p l a t e s  
292,293  r e s p e c t i v e l y .   Said  two  p l a t e s   292 ,293   a r e  

a d j u s t a b l y   mounted   on  the  upper   s u r f a c e   of  s a i d   c y l i n d e r  
20D.  There   is  a  sma l l   c l e a r a n c e   p r o v i d e d   b e t w e e n   t h e  

t r a n s m i s s i o n   r o l l e r   29A  and  the  d r i v i n g   r o l l e r   29C  a n d  
l i k e w i s e   a  sma l l   c l e a r a n c e   is   p r o v i d e d   b e t w e e n   t h e  
t r a n s m i s s i o n   r o l l e r   29B  and  the  b r a k i n g   r o l l e r   29D. 
Since  s a i d   two  r o l l e r s   29A,29B  are  r e s p e c t i v e l y   p r o v i d e d  

on  s a i d   e c c e n t r i c   s h a f t s   294,  the  k n i t t i n g   f a b r i c ,  

f l o w i n g   down  from  the  c l e a r a n c e   fo rmed   b e t w e e n   the  d i a l  
60D  and  n e e d l e   c y l i n d e r   20D,  may  pass   t h r o u g h   s a i d  
c l e a r a n c e   b e t w e e n   the  r o l l e r s   and  f low  t h e r e u n d e r .  

Dur ing  the  r o t a t i o n   of  the   r o t a t i n g   p l a t e   67D,  s a i d  

two  r o l l e r s   29A,29B  are   r o t a t e d   as  shown  by  a r r o w s  
in  F i g u r e   8  and  9.  T h e r e f o r e ,   in  a d d i t i o n   to  a  f u n c t i o n  

for   s a i d   d i a l   p l a t e   67D  to  have  a  s y n c h r o n o u s   r o t a t i o n ,  
s a i d   r o l l e r   t r a n s m i s s i o n   d e v i c e   29  has  a n o t h e r   f u n c t i o n  

for   k n i t t i n g   f a b r i c   to  pas s   t h e r e t h r o u g h .   S ince   t h e  

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

c o m p r i s e s   f o u r   s e t s   of  d r i v i n g   r o l l e r s   and  one  se t   o f  

b r a k i n g   r o l l e r .   I t   is  found  t h a t   f i v e   u n d e s i r e d  

v e r t i c a l   l i n e s   w i l l   be  b r o u g h t   abou t   on  the  k n i t t e d  

f a b r i c ,   due  to  the  f r i c t i o n   c o n t a c t   b e t w e e n   the   r o l l e r s .  



However,  only  two  v e r t i c a l   l i n e s   w i l l   occur   on  t h e  

f a b r i c   i f   only  a  s i n g l e   r o l l e r   t r a n s m i s s i o n   dev ice   29 

is  used .   In  o r d e r   to  e n s u r e   the  good  a p p e a r a n c e   a n d  

q u a l i t y   of  the  k n i t t e d   f a b r i c ,   one  s imple   way  can  be 

adop ted   and  so  o b t a i n   a  good  r e s u l t   by  l o n g i t u d i n a l l y  

c u t t i n g   the  c i r c u l a r   k n i t t e d   f a b r i c   a long   the  c e n t r a l  

l i n e   be tween   s a i d   u n d e s i r a b l e   v e r t i c a l   l i n e s   by  a 
v e r t i c a l   k n i f e   to  make  the  f a b r i c   become  a  f l a t   o n e ,  
thus  the  p o s i t i o n   of  the  u n d e s i r a b l e   v e r t i c a l   l i n e s  

are  on  two  l o n g i t u d i n a l   edges   of  the  k n i t t e d   f a b r i c  

and  do  not  a f f e c t   the  f a b r i c .  

The  above  d e s c r i p t i o n   of  v a r i o u s   embodiments   a r e  
most  for   the  doubt   k n i t   type   c i r c u l a r   k n i t t i n g   m a c h i n e s .  

However  the  only   d i f f e r e n c e   b e t w e e n   s i n g l e   kn i t   t y p e  
and  doub le   k n i t   type   is  t h a t   the   fo rmer   c o m p r i s e s   a  

n e e d l e   c y l i n d e r   and  a  d i a l   d e v i c e ,   w h i l e   the  l a t e r  

c o m p r i s e s   only   a  n e e d l e   c y l i n d e r   and  no  d i a l   d e v i c e  

and  the  r e l a t e d   mechan i sm  p r o v i d e d   t h e r e o n .   T h e r e f o r e ,  
t h i s   i n v e n t i o n   can  be  a p p l i e d   to  both  of  s i n g l e   k n i t  

type  and  doub le   k n i t   type   c i r c u l a r   k n i t t i n g   m a c h i n e s .  

In  t h i s   i n v e n t i o n ,   b e c a u s e   of  the  mesh  p o i n t   o f  

the  g e a r s   is  removed  from  n e a r   the  n e e d l e   c y l i n d e r   t o  

a  much  f a r t h e r   l o c a t i o n ,   and  the  r o t a t i o n   of  n e e d l e  

c y l i n d e r   is   s t a b i l i z e d   by  the  r o t a t i n g   wheel   and  t h e  

s e l f - c e n t r e - a l i g n a b l e   t r a n s m i s s i o n   d e v i c e ,   e s p e c i a l l y  
in  the  f i r s t   and  second  e m b o d i m e n t s ,   the  r o t a t i n g  

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

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

t a b l e s ,   so  t h a t   t h e y   are   p r o v i d e d   wi th   s t e a d y   s u p p o r t i n g  
and  a l s o   a l i g n e d   on  the  same  a x i s ,   e n a b l i n g   the  k n i t t i n g  

machine  to  d i m i n i s h   v i b r a t i o n s   c aused   by  the  i m b a l a n c e  

at  the  power  i n p u t   p o i n t ,   at  the  same  t ime  to  d i s p e r s e  

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

e f f e c t s   p r e v e n t   the  u n d e s i r a b l e   h o r i z o n t a l   l i n e s   on  t h e  

k n i t t e d   f a b r i c s ,   and  u p g r a d e   q u a l i t y   and  the  va lue   o f  



the  p r o d u c t s :  



1.  A  c i r c u l a r   k n i t t i n g   m a c h i n e  c o m p r i s i n g :   a  
machine  frame  h a v i n g   a  p l u r a l i t y   of  l e g s ,  a   s u p p o r t i n g  

r i n g   p r o v i d e d   at  an  i n t e r m e d i a t e  p o r t i o n   of  the   f r a m e ,  
a  s u p p o r t i n g   t a b l e   above  s a i d   s u p p o r t i n g   r i n g   and  a  
base   p l a t e   in  the   b o t t o m   t h e r e o f ;   a  n e e d l e   c y l i n d e r  
s e c u r e d   onto  a  r o t a t i n g   d i s c   h a v i n g   a  downward  e x t e n d i n g  
ho l low  s h a f t   r o t a t a b l y   mounted   w i t h i n   a  hub  p o r t i o n   o f  
the  s a i d   s u p p o r t i n g   t a b l e :   a  v i b r a t i o n   d i s p e r s i n g   member  

p r o v i d e d   b e n e a t h   the   s a i d   s u p p o r t i n g   t a b l e ,   w i t h   one  e n d  
f i x e d   onto  a  s u p p o r t i n g   frame  s e p a r a t e d   from  s a i d   m a c h i n e  

frame  a n d  a   r i n g   shape   f r e e   end  f i x e d   onto  the   o u t e r  

p e r i p h e r y   of  the  hub  p o r t i o n   of  s a i d   s u p p o r t i n g   t a b l e ;  
a  r o t a t i n g   wheel   d i s p o s e d   at  the  lower   end  of  s a i d  

ho l low  s h a f t   of  the   r o t a t i n g   d i s c   and  p r o v i d e d   w i t h   a  
t r a n s m i s s i o n   member  e x t e n d i n g   downward  t r e r e f r o m ;   a  

r i n g   gear   s l i d a b l y   and  r o t a t a b l y   c o u n t e d   on  a   r a i l  

p o r t i o n   of  s a i d   s u p p o r t i n g   r i n g ;   a  d r i v i n g  p i n i o n  

r o t a t a b l y   s u p p o r t e d   in  the   groove   of  s a id   s u p p o r t i n g  
r i n g   by  a  d r i v i n g   s h a f t   and  in  mesh  with  s a i d   r i n g  

gear   so  as  to  d r i v e   the  gea r   to  r o t a t e   w i t h i n   s a i d  

s u p p o r t i n g   r i n g ;   a  t r a n s m i s s i o n   d e v i c e   d i s p o s e d   on  s a i d  

r i n g   gear   and  engaged   wi th   s a i d   t r a n s m i s s i o n   member  o f  
the  r o t a t i n g   wheel   to  t r a n s m i t   the  r o t a t i o n   of  s a i d  

r i n g   gear   to  the  r o t a t i n g   w h e e l ;   a  f a b r i c   t a k e u p   r o l l e r  
d e v i c e   r o t a t a b l y   mounted   on  the  bo t tom  of  the  m a c h i n e  
frame  and  d r i v e n   by  s a i d   t r a n s m i s s i o n   d e v i c e .  

2.  A  c i r c u l a r   k n i t t i n g   mach ine   a c c o r d i n g   t o  
c la im  1,  in  which  a  d r i v i n g   means  f o r   the  d r i v i n g   s h a f t  
is   i n s t a l l e d   on  the   s a i d   s u p p o r t i n g   frame  s e p a r a t e d   f r o m  
the  mach ine   f r a m e .  

3 .  A   c i r c u l a r   k n i t t i n g   mach ine   a c c o r d i n g   t o  
c l a im  1  or  2,  f u r t h e r   c o m p r i s i n g :   a  diam  means  r o t a t a b l y  
d i s p o s e d   on  an  u p p e r   s u p p o r t i n g   t a b l e   of  the   m a c h i n e  
frame  and  uppe r   can  means  f i x e d   on  the  lower   end  of  t h e  
hub  p o r t i o n   of  s a i d   s u p p o r t i n g   t a b l e .  



4.  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 c c o r d i n g   t o  

c la im  1,  m o d i f i e d  i n   t h a t   t he   r i n g   gea r   is   r o t a t a b l y  

mounted  on  a  b e a r i n g  d i s p o s e d   on  a  c e n t r e  p o r t i o n   o f  

the  base   p l a t e   of  s a i d   m a c h i n e   f r ame   to  d r i ve   t h e  

r o t a t i n g   wheel   f i x e d   on  s a i d   h o l l o w   s h a f t   by  t r a n s -  
m i s s i o n   means  which  i n c l u d e   a  p a i r   of  u p p e r   t r a n s m i s s i o n  

arms  a n d  a   p a i r   of  l ower   t r a n s m i s s i o n   arms  c o n n e c t e d  

to  the  r o t a t i n g   wheel   and  the   r i n g   gea r   r e s p e c t i v e l y  
and  s e l f - a l i g n a b l y   c o n n e c t e d   to  each  o t h e r   by  p i n s  
and  g r o o v e s .  

5.  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 c c o r d i n g   to  a n y  
of  c l a i m s   to  4   w h e r e i n   the   c e n t r a l   h o l l o w   s h a f t   a l s o  

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

s u p p o r t e d   b e t w e e n   an  u p p e r   s u p p o r t i n g   t a b l e   and  a  l o w e r  

s u p p o r t i n g   t a b l e   b y  s a i d   h o l l o w   s h a f t   which  is  v e r t i c a l l y  

s u p p o r t e d   on  c e n t r a l  b e a r i n g s   moun ted   i n  t h e   s a i d  s u p p o r t e d .  
s u p p o r t i n g   t a b l e s .  

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 c c o r d i n g   to  c l a i m  

to  5,  w h e r e i n   the  r o t a t i n g   whee l   i s   a  c i r c u l a r   r o t a t i n g  
w h e e l .  

7.  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 c c o r d i n g   to  c l a i m  

1  to  6,  w h e r e i n   the  r o t a t i n g   whee l   i s   a  gear   w h e e l .  

8. A circular knitting machine according to claim 

a , within the rotating wheel is driven by a transmission 

member which is driver by a motor and gear driving means 
p r o v i d e d   be low  s a i d   w h e e l .  

9.  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 c c o r d i n g   to  c l a i m  

7,  w h e r e i n   t he   r o t a t i n g   gea r   whee l   i s   d i r e c t l y   d r i v e n  

by  a  d r i v i n g   p i n i o n   which  i s   d r i v e n   by  a  motor   t h r o u g h  

a  t r a n s m i s s i o n   m e a n s .  
10.  A  c i r c u l a r   k n i t t i n g   m a c h i n e   c o m p r i s i n g :   a  

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

r i n g   p r o v i d e d   at  an  i n t e r m e d i a t e   p o r t i o n   of  the  m a c h i n e  

f r ame ,   at  l e a s t   one  r i n g - s h a p e d   s u p p o r t i n g   t a b l e   a b o v e  

t h e  s u p p o r t i n g   r i n g   and  a  ba se   p l a t e   at  the  bot tom  o f  



the  f rame;   a  n e e d l e   c y l i n d e r   s e c u r e d   onto  a  r o t a t i n g  

c y l i n d e r   which  i s   s l i d a b l y   mounted   on  s a i d   s u p p o r t i n g  

r i n g ;   lower   cam  means  f i x e d   onto  a  r i n g - s h a p e d   can  s e a t  
s e c u r e d   on  s a i d   s u p p o r t i n g   r i n g   so  as  to  s u r r o u n d   t h e  

n e e d l e   c y l i n d e r ;   a  r i n g   gear   s l i d a b l y   r o t a t a b l y   m o u n t e d  

on  the  s u p p o r t i n g   r i n g ;   a  t r a n s m i s s i o n   d e v i c e   c o n n e c t e d  
to  s a i d   r i n g   gea r   so  as  to  t r a n s m i t   the  r o t a t i o n   of  s a i d  

r i n g   gear   to  s a i d   r o t a t i n g   c y l i n d e r   above  i t   and  for   a  
f a b r i c   t a k e - u p   d e v i c e   be low  i t   t h r o u g h   upper   and  t h e  
lower  t r a n s m i s s i o n   arms;   and  a  d r i v i n g   p i n i o n   r o t a t a b l y  
mounted  w i t h i n   the   g roove   of  s a i d   s u p p o r t i n g   r i n g   b y  
a  d r i v i n g   s h a f t   and  in  mesh  wi th   s a i d   r i n g   gear   so  a s  
to  d r i v e   the  r i n g   gear   in  r o t a t i o n .  

11.  A  c i r c u l a r   k n i t t i n g   mach ine   a c c o r d i n g   t o  
c la im  10,  c o m p r i s i n g   a  d i a l   means  r o t a t a b l y   s u s p e n d e d  

on  an  uppe r   s u p p o r t i n g   t a b l e   of  the  machine   f r a m e  

and  l o c a t e d  i n   j u x t a p o s i t i o n   t o  s a i d   n e e d l e  c y l i n d e r ;  
and  an  u p p e r   cam  means  d i s p o s e d   on  the  lower   end  o f  

the  hub  p o r t i o n   of  s a i d   uppe r   s u p p o r t i n g   t a b l e .  
12.  A  c i r c u l a r   k n i t t i n g   mach ine   a c c o r d i n g   t o  

c la im  1 ,  4   or  10,  w h e r e i n   the  u p p e r   p o r t i o n   of  t h e  

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

s u p p o r t i n g   t a b l e   does  not   c o n t a c t   w i th   the  s u p p o r t i n g  
t a b l e .  

15.  A  c i r c u l a r   k n i t t i n g   m a c h i n e ,   c o m p r i s i n g :   a 
machine  frame  h a v i n g   a  p l u r a l i t y   of  l e g s ,   a  s u p p o r t i n g  
r i n g   p r o v i d e d   at  an  i n t e r m e d i a t e   zone  of  the   f r a m e ,  
at  l e a s t   one  r i n g - s h a p e d   s u p p o r t i n g   t a b l e   above  t h e  

s u p p o r t i n g   r i n g   and  a  ba se   p l a t e   in  the  b o t t o m   t h e r e o f ;  
a  n e e d l e   c y l i n d e r   s e c u r e d   onto  a  r o t a t i n g   c y l i n d e r   w h i c h  
is  s l i d a b l y   m o u n t e d   on  s a i d   s u p p o r t i n g   t a b l e ;   lower   cam 
means  f i x e d   onto   the   r i n g - s h a p e d   cam  s e a t   s e c u r e d   on  
s a i d   s u p p o r t i n g   t a b l e ;  a   d i a l   means  r o t a t a b l y   s u s p e n d e d  

on  an  uppe r   s u p p o r t i n g   t a b l e   of  the   machine   f rame  a n d  

l o c a t e d   in   j u x t a p o s i t i o n   to  s a i d   n e e d l e   c y l i n d e r ;   a n  

upper   cam  means  a t t a c h e d   on  the  l ower   end  of  the  h u b  



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

r o t a t a b l y   mounted   on  the   u p p e r   s u p p o r t i n g   t a b l e ,  a  

d r i v i n g   p i n i o n   r o t a t a b l y   s u p p o r t e d   o n  t h e   upper  suppor- 

t i n g   t a b l e   and  in  r e s h   wi th   s a i d   d r i v e r  g e a r ;   a  d r i v i n g  

means  p r o v i d e d   on  a  top  b r a c k e t  a b o v e   the   u p p e r  

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

be tween   the  d i a l   means  and  n e e d l e   c y l i n d e r   so  as  t o  

t r a n s m i t  t h e   r o t a t i o n   o f  t h e   d i a l   means  to  the  n e e d l e  

c y l i n d e r ;   and  a  t r a n s m i s s i o n   d e v i c e   p r o v i d e d   on  t h e  

r o t a t i n g   c y l i n d e r  s o   as  to  t r a n s m i t   t he   r o t a t i o n   o f  

sa id   s y l i n d e r   to  the  f a b r i c   t a k e - u p   r o l l e r   means  b e l o w  

the  c y l i n d e r .  
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