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Qm)  Procedure  which  can  be  carried  out  on  circular  knitting  machines  with  two  needle  bars  so  as  to  form  a  panty-hose 
product  or  so-called  "tights"  with  continuous-motion  processing. 
A  panty-hose  product  (tights)  is  processed  on  a two- 

needle-bar  knitting  machine  with  a  continuous  rotating 
motion  so  as  to  form  two  tubular  product  (15-17)  at  one  and 
the  same  time  with  the  two  needle  bars  and  with  different 
feeds  (A)  or  descents  of  yarns,  whereas  the  panty  portion  is 
formed  with  a  connecting  zone  (Cc)  cut  in  the  lengthwise 
direction  (T);  needles  (11-13)  of  the  two  needle  bars  are 
activated  in  said  connecting  zone  (Cc)  so  as  to  form  a 
structure  of  ribbed  stitching  with  plain  (MD)  and  purl  (MR) 
stitches  next  to  each  other. 



The  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  p r o c e d u r e   by  means   o f .  

w h i c h   a  p a n t y - h o s e   p r o d u c t   or  t h e   e q u i v a l e n t   can  be  made  d i -  

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

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

have   a  c y l i n d e r   and  p l a t e   w i t h   r a d i a l   n e e d l e s   b u t   in   a n y  

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

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

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

t h e   m e t h o d   in   q u e s t i o n .  

As  c o m p a r e d   to  o t h e r   known  e m b o d i m e n t s ,   t he   i n v e n t i o n  

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

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

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

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

a n c e .  

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



of  a  p a n t y - h o s e   p r o d u c t   or  t h e   l i k e   by  m e a n s   of  k n i t t i n g  

m a c h i n e s   w i t h   two  n e e d l e   b a r s   a n d ,   in  p a r t i c u l a r ,   w i t h   o p - .  

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

n e e d l e s   o f   a  p l a t e ,   t h e   p r o c e s s i n g   b e i n g   done   w i t h   a  c o n t i m -  

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

f o r m e d   a t   Jne   and  t h e   same  t i m e   w i t h   t h e   two  n e e d l e   b a r s   a n d  

w i t h   d i f f e r e n t   f e e d s   or   d e s c e n t s   of  y a r n s ,   and  w h e r e b y   t h e  

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

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

A c c o r d i n g   t o   t h e   i n v e n t i o n ,   n e e d l e s   of  t h e   two  n e e d l e   b a r s  

a r e   a c t i v a t e d   in   s a i d   c o n n e c t i n g   zone  so  as  to  f o r m ,   w i t h  

one  f e e d   or   a  p l u r a l i t y   of  f e e d s   or  even   w i t h   a l l   t h e   f e e d s ,  

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

p u r l   s t i t c h e s   n e x t   t o   e a c h   o t h e r .  

The  s t r u c t u r e   of   t h e   r i b b e d   s t i t c h i n g   can  be  of  a  I  :   I  

t y p e ,   n a m e l y   w i t h   one   p l a i n   s t i t c h   and  t h e n   one  p u r l   s t i t c h .  

The  c o n n e c t i n g   z o n e   can  be  f o r m e d   of   t w o  b a n d s ,   n a m e l y  

z o n e s   of  r i b b e d   s t i t c h i n g   s e p a r a t e d   by  a  t r a c t   h a v i n g   t h r e -  

ads   w h i c h   a r e   n o t   k n i t t e d ,   w h e r e   t he   c u t   i s   made;   e a c h   b a n d  

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

p l a i n   and  p u r l .  

The  c o n n e c t i n g   z o n e   can  be  made  w i t h   a  number   of   c o u r s e s  

g r e a t e r   t h a n   ( two  t i m e s   g r e a t e r ,  a t   t h e   m o s t )   t h a t   of  t h e  

n e i g h b o u r i n g   t e x t u r e s .  

The  i n v e n t i o n   a l s o   c o n c e r n s   a  m a c h i n e  t o   c a r r y   o u t   t h e  

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

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

means   t h a t   a c t i v a t e   t h e   n e e d l e s   of  one  n e e d l e   ba r   i n   c o r r e s -  

p o n d e n c e   w i t h   some  f e e d s   and  a l s o   the   n e e d l e s   of  t h e   o t h e r  

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

two  p r o d u c t s ,   one  i n s i d e   t h e   o t h e r ,   w h e r e b y   means  a r e   e n v i s -  

a g e d   to  d r i v e   n e e d l e s   of   a  c o n n e c t i n g   zone   so  as  to   c o n n e c t  

t h e   two  p r o d u c t s   l e n g t h w i s e ,   and  a l s o   to   c a r r y   out   a  l e n g t h -  



w i s e   cu t   i n   s a i d   zone   in  D r d e r   to  fo rm  t h e   l i n e   of  t h e   c r u t -  

ch .   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   m a c h i n e   c o m p r i s e s   an  a r c .  

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

s a i d   n e e d l e s   a r e   i n t e n d e d   to   form  s a i d   c o n n e c t i n g   zone   a n d  

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

a l l   t h e   f e e d s ,   so  as  to   t a k e   t h e   t h r e a d   a l t e r n a t e l y   w i t h  

n e e d l e s   of  one  or  t h e   o t h e r   of  t h e   n e e d l e   b a r s   in  o r d e r   t o  .  

f o r m   rows  of  r i b b e d   s t i t c h i n g .  

A  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   a  p a n t y - h o s e   p r o d u c t  

or  t h e   l i k e   made  w i t h   t he   p r o c e d u r e   and  w i t h   t h e   m a c h i n e  

d e f i n e d   h e r e i n b e f o r e .  

The  i n v e n t i o n   w i l l   be  u n d e r s t o o d   more  r e a d i l y   by  e x a m i n i n g  

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

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

and  w h e r e i n :  -  

F i g .   1  shows   d i a g r a m m a t i c a l l y   a  s e c t i o n   of  t h e   p r o d u c t   in  t h e  

p r o c e s s   of  b e i n g   c u t ,   b e n t   o u t w a r d s  . a n d   s p r e a d   o u t ;  

F i g .   2  shows   a  d e t a i l   of  F i g .   1  a f t e r  t h e   p r o d u c t   has  b e e n  

b e n t   o u t w a r d s ;  

F i g .   3  shows   a  p o r t i o n   of  f a b r i c   w i t h   t h e   p r o g r e s s   of  t h e  

c o u r s e   of  s t i t c h e s   c o r r e s p o n d i n g  w i t h   t h e   c o n n e c t i o n  

a l o n g   t h e   l i n e   of  t h e   c r u t c h ;  

F i g s .  4   &  5  show  in  p e r s p e c t i v e   a  p o r t i o n   of   t h e   p r o d u c t  

b e f o r e   and  w h i l e   i t   i s   b e n t   o u t w a r d s ;  

F i g .   6  shows  a  p a r t   of  t h e   p r o d u c t   a f t e r   i t   has   been   b e n t  

o u t w a r d s ;  

F i g s .   7  &  8  show  t he   p o s i t i o n   of  t h e   n e e d l e s   of  t w o  o p p o s e d  

c y l i n d e r s   d u r i n g   two  s u c c e s s i v e   moments   w h i l e   t h e  

body   of  t h e   p r o d u c t   i s   b e i n g   f o r m e d ;  

F i g s .   9  & 10  g i v e   an  e l e v a t i o n   and  a  p l a n   v i e w ,   b o t h   in   l i n 7  

e a r   d e v e l o p m e n t ,   of  a  p o s i t i o n   of   t he   n e e d l e s  

of  a  c y l i n d e r   and  p l a t e   d u r i n g   a  moment  in  t h e  

p r o c e s s i n g   of  the   body  of  t h e   p r o d u c t ;  



F i g s .   11  &  12  a r e   l i k e   F i g s .   9  &  10  bu t   show  t h e   p o s i t i o n  

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

A c c o r d i n g   to   t h e   d e t a i l s   shown  in   t h e   a t t a c h e d   f i g u r e s ,  

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

t a k i n g   p l a c e   by  m e a n s   of   two  s e t s   of  n e e d l e s   on  two  n e e d l e  

b a r s .  

F i g s .   9  to   12  i n c l u s i v e   show  a  l a y - o u t   w h e r e i n   a r e   v i -  

s u a l i z e d  a   n e e d l e   b a r   or   bed  of  n e e d l e s   in   a  c y l i n d e r   a n d  

a  b a r   or  b e d   of  r a d i a l   n e e d l e   h o o k s   13  in   a  p l a t e   or  d i s k  

c o m b i n e d   w i t h   t h e   c y l i n d e r .   AI ,   A2,  A3  and  A4  i n d i c a t e   f o u r  

p o s i t i o n s   of   y a r n   f e e d   w i t h   t h r e a d   g u i d e s   GI,   G2,  G3  a n d  

G4.  When  t h e   n e e d l e s   I I   t a k e   t h e   t h r e a d ,   t h e y   f o r m   p l a i n  

s t i t c h e s ,   w h e r e a s   when  t h e   n e e d l e s   13  t a k e   t h e   t h r e a d ,   t h e y  

f o r m   p u r l   s t i t c h e s .   N o r m a l l y ,   so  as  to   f o r m   two  s e m i - f i n i s h  

ed  t u b u l a r   p r o d u c t s   15  and  17  a t   t h e   same  t i m e   w i t h   c o n t i n u -  

o u s  m o t i o n ,   t h e   n e e d l e s   13  t a k e   t h e   t h r e a d   in   c o r r e s p o n d e n c e  

w i t h   t h e   f e e d s   A2  and   A4,  w h e r e a s   t he   n e e d l e s   I I   t a k e   t h e  

t h r e a d   i n   c o r r e s p o n d e n c e   w i t h   t h e   f e e d s   AI  and  A3;  t h e   t w o  

t u b u l a r   e l e m e n t s   h a v i n g   the   r e f e r e n c e   n u m b e r s   15  and  17  r e -  

s p e c t i v e l y   a r e   t h u s   f o r m e d   p r o g r e s s i v e l y   a t   one  and  t h e   s a m e  

t i m e .  

To  f o r m   t h e   body   p o r t i o n   of   t h e   p r o d u c t   ( a t   t h e   b e g i n n i n g  

or   end  of   f o r m a t i o n   of   t h e   w h o l e _ p r o d u c t )   i t   i s   n e c e s s a r y  

to   make  a  c o n n e c t i o n   b e t w e e n   t h e   two  f a b r i c s   and  a  c u t   a l o n g  

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

f a b r i c ,   as  i n d i c a t e d   w i t h   T  i n   F i g .   4  and  a l s o   i n   F i g .   I ,  

w h e r e   15  i s   t h e   r e f e r e n c e   n u m b e r   of  t h e   t u b u l a r   f a b r i c   f o r m -  

ed  i n s i d e   w h i l e   17  i s   t h a t   of   t h e   t u b u l a r   f a b r i c   f o r m e d   o u t -  

s i d e ,   e a c h   of  them  b e i n g   f o r m e d   w i t h   t h e   n e e d l e s   13  or  1 5  

o f   one  of   t h e   n e e d l e   b a r s .   C  i n d i c a t e s   z o n e s   to   c o n n e c t   t h e  

two  e l e m e n t s   15  and  17  s e p a r a t e d   by  t h e   c u t . T .  

In  t h e   f o r m a t i o n   of   t he   body  of  t h e   p r o d u c t   t h e   c o n n e c t -  

i n g   zone   Cc  i s   m a d e ,   t y p i c a l l y ,   by  p r o c e s s i n g   s i m u l t a n e o u s l y  



w i t h   a  g r o u p   of   n e e d l e s   I I   and  w i t h   a  g r o u p   of  n e e d l e s   1 3  

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

I I  . a n d   n e e d l e s   13  a r e   a c t i v a t e d   a t   t h e   same  t i m e   in  c o r r e -  .  

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

f e e d s   Al,   A2,  A3,  A4.  A  l a y - o u t   of   t h i s   k i n d   i s   g i v e n   i n  

F i g s .   9,  10  and  11,   12,   w h i c h   show  two  moment s   in  t h e   f o r m a -  

t i o n   of  t h e   c o n n e c t i n g   z o n e s   of  f a b r i c   Cc  r e s p e c t i v e l y   i n  

f r o n t   of  t h e   f e e d   Al  and  f e e d   A2  of  a  c y l i n d e r - a n d - p l a t e  

c o m p l e x   w i t h   n e e d l e s .  

F i g s .   9  and   10  show  t h e   m o m e n t a r y   c o n d i t i o n   in  w h i c h   t h e  

n e e d l e s   p a s s   b e f o r e   t h e   f e e d   Al  w h i c h   a r e   p r e - s e t   to   f o r m  

t h e   zone  Cc;  t h e r e f o r e ,   at  t h a t   moment   no t   a l l   t he   n e e d l e s  

I I   a r e   r a i s e d ,   n o r   a re   a l l   t h e   n e e d l e s   13  k e p t   i n s i d e ,   b u t  

r a t h e r   in   f r o n t   of  s a i d   f e e d   Al  ( w h i c h   u s u a l l y   s e r v e s   f o r  

t h e   f o r m a t i o n   of  t h e   p r o d u c t   w i t h   t h e   n e e d l e s   I I ) ,   ou t   o f  

a l l   t h e   n e e d l e s   I I ,   o n l y   t h o s e   i n d i c a t e d   w i t h   IIA  ( two  p a i r s  

i n   t h e   t a b l e )   a r e   r a i s e d ,   w h i l e   t h e   n e e d l e s  m a r k e d   I IB  a n d  

a l s o   t h e   two  m i d d l e   n e e d l e s   I IC   a r e   k e p t   low;   f u r t h e r m o r e ,  

i n   t h a t   s i t u a t i o n   the   n e e d l e s   13  of  t h e   p l a t e   i n d i c a t e d   w i t h  

13A,  w h i c h   c o r r e s p o n d   w i t h   t h e   u n r a i s e d   n e e d l e s   I I B ,   a r e  

a l s o   w i t h d r a w n ;   b e f o r e   t h e   f e e d s   A2  and  A4  o n l y   t he   n e e d l e s  

13  come  ou t   ( t o   fo rm  t h e   f a b r i c   1 5 ) ,   w h i l e   in   f r o n t   of  t h e  

f e e d   A3  o n l y   t h e   n e e d l e s   I I   come  ou t   ( t o   fo rm  the   f a b r i c   1 7 ) .  

L e t   us  now  c o n s i d e r   t h e   moment   shown  in  F i g s .   I I   and  1 2  

and  o b s e r v e   t h a t   on ly   t h e   n e e d l e s   I I   work  w i t h   t he   f e e d s   A I .  

and  A3,  w h i l e   o n l y   the   n e e d l e s   13  work   w i t h   t h e   f e e d   A 4 .  

I n - f r o n t   of   t h e   f e e d   A2  t h e r e   p a s s   t he   n e e d l e s   p r e - s e t  

f o r   f o r m a t i o n   of  t he   zone   Cc,  n a m e l y   t h e   n e e d l e s   I I A ,   I I B ,  

I I C ,   and  13A,  w h i c h   a r e   once   more   s e l e c t e d ,   as  a l r e a d y   s a i d  

w i t h   r e g a r d   to  F i g s .   9  and  10 ,   f o r   t h e   f e e d   AI  in  s u c h   a  way 

as  t o  f o r m   t h e   c o n n e c t i n g   zone  Cc  of  f a b r i c .  

When  t h e   n e e d l e s   p r e - s e t   t o   f o r m   t h e   c o n n e c t i n g   zone  Cc 

p a s s   b e f o r e   t h e   f e e d s   A3  and  A4,  t h e   c o n d i t i o n s   a r e   r e p e a t e d  



w h i c h   a r e   shown  f o r   t h e   f e e d   AI  in   F i g s .   9  and  10  and  f o r  

t h e   f e e d   A2  in   F i g s .   I I   and  1 2 .  

F i g s .   7  and   8  s h o w   t h e   l a y - o u t   and   m e t h o d o   of  w o r k i n g   t o .  

f u l f i l   t h e   i n v e n t i o n   in   t h e   c a s e   of   a  m a c h i n e   w i t h   two  o p - _ .  

p o s e d   c y l i n d e r s .   A l l ,   A12,  A13  and  A14  i n d i c a t e   t h e   f o u r  

f e e d s   e x e m p l i f i e d   ( b u t   t h e   l a y - o u t   may  h a v e   any  o t h e r   n u m b -  

er  of  f e e d s   g r e a t e r   t h a n   o n e ) ,   w h e r e a s   G I I ,   G12,  G13  a n d  

G14  a r e   t h e   r e s p e c t i v e   t h r e a d   g u i d e s .   T h e  n e e d l e s   31  of  t h e  

l o w e r   c y l i n d e r   work   w i t h   t h e   f e e d s   A l l   and  A13  to   fo rm  t h e  

f a b r i c   17,   w h e r e a s   t h e   n e e d l e s   33  o f   t h e   u p p e r   c y l i n d e r   w o r k  

w i t h   t h e   f e e d s   A12  and  A14  to   fo rm  t h e   f a b r i c   15.  In  t h e  

c o n n e c t i n g   zone   Cc  t h e   n e e d l e s   of  t h e   two  c y l i n d e r s   a r e  

d r i v e n   in   f r o n t   of  a l l   t h e   f e e d s   so  as  to   make  t h e   l o w e r  

n e e d l e s   31A  t a k e   t h e   t h r e a d ,   t h e   n e e d l e s   31B  and  a l s o   t h e  

n e e d l e   or  n e e d l e s   31C  b e i n g   k e p t   l o w ,   and  to   make  the   u p p e r  

n e e d l e s   33A  ( c o r r e s p o n d i n g   w i t h   t h e   n e e d l e s   31B)  t a k e   t h e  

t h r e a d ,   t h e   n e e d l e s   333  and  a l s o   t h e   n e e d l e   or   n e e d l e s   33C 

b e i n g   p r e v e n t e d   f rom  p r o t r u d i n g   and   b e i n g   k e p t   w i t h i n   t h e  

u p p e r   c y l i n d e r .   In  F i g .   7  t h e   zone  Cc  p a s s e s   b e f o r e   t h e   f e e d  

A l l ,   w h i l e   i n   F i g .   8  i t   p a s s e s   b e f o r e   t h e   f e e d   A12;  t h i s  

f u n c t i o n   i s   a l s o   r e p e a t e d   i n   f r o n t   of   t h e   o t h e r   f e e d s   A 1 3 ,  

A 1 4 .  

For   t h e   d r i v e   of  t h e   g r o u p   o f . n e e d l e s   3 1 - 3 3   p r e - s e t   t o  

f o r m   t h e   zone   Cc,  b u t t s   can  be  e n v i s a g e d   w h i c h   have   a  s p e c i a l  

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

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

may  be  made  f o r   t h e   p u r p o s e   w h i c h   a r e   w e l l   known  to  e x p e r t s  

in   t h i s   f i e l d .   I t   seems   to   be  e n o u g h   to  p r o c e s s   t h e   c o n n e c t  

i n g   zone   Cc  w i t h   t he   two  f e e d s   Al  and   A3  (o r   A l l   and  A 1 3 )  

a l o n e .  

In  t h i s ' w a y   a  s t r u c t u r e   of  f a b r i c ,   as  shown  w i t h   Cc  i n  

F i g .   3,  i s   o b t a i n e d ,   t h e   c o u r s e s   of  w h i c h   in   t h a t   zone  c o m p -  

r i s e   a l t e r n a t e l y   p l a i n   s t i t c h e s   MD  and  p u r l   s t i t c h e s   MR, 



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

b e g i n n i n g   f r o m   t he   p e r i p h e r a l   z o n e s   i n d i c a t e d   w i t h   E,  s t i t - .  

ches   a r e   f o r m e d   w i t h   t h e   t h r e a d s   of  one  p r o d u c t   15  t o g e t h e r .  

w i t h   s t i t c h e s   of  t h r e a d s   f o r m i n g   t he   o t h e r   p r o d u c t   17.   I n _ a .  

c e n t r a l   zone   m a r k e d   F  ( and   f o r m e d   t h r o u g h   t h e   l a k   of  a c t i v - .  

i t y   of  t h e   n e e d l e s   11C  and  31C,  33C)  t h e r e   can  be  an  a b s e n c e  

of  s t i t c h e s   as   none  of  t h e   n e e d l e s   (11C  and  t h e   c o r r e s p o n d - .  

i ng   13C)  i s   d r i v e n   to   t a k e   the   t h r e a d   and  f o r m   t he   s t i t c h .  

The  c u t   i n d i c a t e d   w i t h   t h e   a r r o w s   T  i s   made  in   t h i s   c e n -  

t r a l   zone   F;  s a i d   cu t   can   be  p e r f o r m e d   in   any  s u i t a   l e   w a y , .  

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

y a r n ,   or  w i t h   w u t t i n g   d e v i c e s   w i t h   b l a d e s   a c t i v a t e d   i n   a  

t i m e l y   m a n n e r ,   or  w i t h   e l e m e n t s   s l i d i n g   in   t h e   n e e d l e   s e a t -  

i n g s   and  e q u i p p e d   w i t h   a  b l a d e   or  o t h e r   c u t t i n g   edge  c a u s e d .  

to  o p e r a t e   when  s a i d   e l e m e n t   i s   r a i s e d ,   t h e   s o l u t i o n   b e i n g  .  

a n a l o g o u s   t o   t h a t   of  t h e   n e e d l e s :   T h u s ,   t h e   c u t   can  be  c a r - .  

r i e d   o u t   d i r e c t l y   on  t h e   m a c h i n e ,   w h e r e b y   t h e   p r o d u c t   r e a c h -  

es  t h e   s i t u a t i o n   shown  i n   F i g .  4   w i t h   one  of  t h e   t u b e s   1 7 - 1 5  

i n s e r t e d   in   t h e   o t h e r ,   f o r   in  t h a t   c o n d i t i o n   t h e y   a r e   s e e n   a s  

t h e y   a r e   f o r m e d   by  t he   two  n e e d l e   beds   or  n e e d l e   b a r s   I I   a n d  

1 3 .  

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

w i t h   t h e   f a b r i c   15  b e n t   o u t w a r d s   f rom  t h e   f a b r i c   17  and  t u r n -  

ed  o v e r ,   as  shown  in   F i g .   5,  so  as  to  r e a c h   t h e   s i t u a t i o n   o f  

F i g .   6,  w h e r e i n   the   c o n n e c t i n g   z o n e s   C,  l i k e   t h e   s o - c a l l e d  

" r u n s "   a t   t h e   end  of  w o r k i n g ,   a re   i n s i d e   t h e   p r o d u c t .   In  t h e  

z o n e s   C  t h e r e   i s   a  s t e a d f a s t   u n i o n   of  t h e   p r o d u c t   a l o n g   t h e .  

l i n e   of  t h e   c r u t c h ,   as  i s   shown  in  F ig .   6  w h e r e   i t   can  b e  

s e e n   c l e a r l y  t h a t   t he   p a r t s   C  form  the   c o n n e c t i o n   b e t w e e n  

t h e   two  f a b r i c s   o f  t h e   s i d e s   of  t he   body  of   t h e   p r o d u c t .   The  

f a b r i c   in   t h e   zones   C  c o n s i s t s ,   as  s a i d   e a r l i e r ,   of  r i b b e d  

s t i t c h i n g   and   of  y a r n s   b e l o n g i n g   a l t e r n a t e l y   to   one  or  t h e  

o t h e r   of   t h e   t u b u l a r   f a b r i c s   15  and  17.  Fo r   t h e   mos t   p a r t  



t h e   n u m b e r   of  c o u r s e s   in   t h e   z o n e s   C  i s   t w i c e   as  many  as  t h e  

n u m b e r   of  c o u r s e s   in  e a c h   of  t h e   f a b r i c s   15  and  17  w i t h i n  

t h e   same  u n i t   of  l e n g t h ;   t h i s   e n s u r e s   a  v e r y   e f f e c t i v e   c o n - .  

n e c t i n g   s t r u c t u r e .   From  an  a e s t h e t i c   p o i n t   of   v iew  t he   p r o - .  

d u c t   t a k e s   on  an  a p p e a r a n c e   b e t t e r   t h a n   t h a t   o b t a i n e d   w i t h  .  

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

I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   f i g u r e s   show  on ly   o n e  

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

i n v e n t i o n ,   b u t   the   i n v e n t i o n   can   be  v a r i e d   as  r e g a r d s   f o r m s .  

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

t h e   c o n c e p t   w h i c h   i n s p i r e s   t h e   i n v e n t i o n   i t s e l f .   O b v i o u s l y  .  

t h e r e   i s   no  l i m i t   to  t h e   l e n g t h   of  t he   c o n n e c t i n g   z o n e s   o r , .  

t h e r e f o r e ,   to   t h e   v e r t i c a l   d e v e l o p m e n t   of  t h e   body  of  t h e  

p r o d u c t .  

I t   s h o u l d   be  n o t e d   t h a t ,   as  s a i d   e a r l i e r ,   t h e   c o n n e c t -  

i o n s   can  be  made  w i t h   a l l   t h e   f e e d s   or  w i t h   a  r e d u c e d   n u m -  

b e r   of  f e e d s .   I f   we  c o n s i d e r   t h e   c a s e   of  f o u r   f e e d s   A 1 - A 2 -  .  

A3-A4 ,   t h e   u s e   of  a l l   t h e s e   f e e d s   to   make  t h e   c o n n e c t i o n  

e n a b l e s   t h e   c r o s s - w i s e   s t r e s s e s   to   be  r e d u c e d ,   as  t he   c o n n e c t  

i n g   zone  w i l l   t h u s   h a v e   a  n u m b e r   of  c o u r s e s   t w i c e   as  g r e a t  

as  t h e   n u m b e r   of   c o u r s e s   in   t h e   n e i g h b o u r i n g   f a b r i c s ;   a  c o n -  

n e c t i o n   made  w i t h   o n l y   two  f e e d s   i s   p e r f o r m e d   w i t h   t h e   s a m e .  

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

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



1.  P r o c e d u r e   to   form  a  p a n t y - h o s e   p r o d u c t   or  the   l i k e   on  

a  k n i t t i n g   m a c h i n e   w i t h   two  n e e d l e   b a r s   a n d ,   in   p a r t i c u l a r , .  

w i t h   o p p o s e d   c y l i n d e r s   or  w i t h   n e e d l e s   ( 1 1 )   of  a  c y l i n d e r  

and  r a d i a l   n e e d l e s   (13)   of  a  p l a t e ,   by  p r o c e s s i n g   w i t h   c o n - .  

t i n u o u s   r o t a t i n g   m o t i o n ,   w h e r e b y   two  t u b u l a r   p r o d u c t s   ( 1 5 -  

17)  a r e   f o r m e d   a t   one  and  the   same  t i m e   w i t h   t he   two  n e e d l e  

b a r s   and  w i t h   d i f f e r e n t   f e e d s   (A)  or  d e s c e n t s   of  y a r n ,   a n d  

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

m a t e r i a l   ( 1 5 - 1 7 )   w i t h   a  l e n g t h w i s e   c o n n e c t i n g   zone  (Cc)  c u t  

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

ed  by  t h e   f a c t   t h a t   in  s a i d   c o n n e c t i n g   zone   (Cc)  n e e d l e s  

( 1 1 - 1 3 )   of   t h e   two  n e e d l e   b a r s   a r e   a c t i v a t e d   to   fo rm  w i t h  

one  f e e d   or  a  p l u r a l i t y   of  f e e d s   (A)  or  e v e n   w i t h   a l l   t h e  

f e e d s   (A)  a  r i b b e d   s t i t c h i n g   s t r u c t u r e   w i t h   p l a i n   s t i t c h e s  

(MD)  and  p u r l   s t i t c h e s   (MR)  n e x t   to   e a c h   o t h e r .  

2.  P r o c e d u r e ,   as  in   C la im  1,  c h a r a c t e r i s e d   by  the   f a c t   t h a t  

t h e  s t r u c t u r e   of  t he   r i b b e d   s t i t c h i n g   i s   o f  a   I  :   I  t y p e ,  

n a m e l y   w i t h   one  p l a i n   s t i t c h   (MD)  and  t h e n   one  p u r l   s t i t c h  

( M R ) .  

3.  P r o c e d u r e ,   as  in  t h e   C l a i m s   h e r e i n b e f o r e ,  c h a r a c t e r i s e d  

by  t h e   f a c t   t h a t   t he   c o n n e c t i n g   zone  (Cc)  i s  f o r m e d   of  t w o  

b a n d s   or  z o n e s   of  r i b b e d   s t i t c h i n g   s e p a r a t e d  b y   a  t r a c t   ( F ) .  

h a v i n g   t h r e a d s  n o t   k n i t t e d ,   w h e r e i n   t h e   c u t   (T)   i s   m a d e ,  

w h e r e b y   e a c h   b a n d   i s   f o r m e d   of  some  rows  o f   a l t e r n a t e   p l a i n .  

(MD)  and  p u r l   (MR)  s t i t c h e s .  

4.  P r o c e d u r e   as  in  C l a i m s   1  to   3  i n c l u s i v e ,   c h a r a c t e r i s e d  

by  t h e   f a c t   t h a t   the   c o n n e c t i n g   zone  (Cc)  i s   made  w i t h   a  

n u m b e r   of  c o u r s e s   g r e a t e r   ( a t   l e a s t   t w i c e   as  many)  t h a n  

t h a t   of  t h e   n e i g h b o u r i n g   f a b r i c s .  

5.  P r o c e d u r e   as  d e s c r i b e d   and  s h o w n .  

6.  M a c h i n e   to   p e r f o r m   t he   p r o c e d u r e   of  t h e   C l a i m s   h e r e i n b e -  

f o r e ,   b e i n g   of  t he   t u p e   w h e r e i n   two  n e e d l e   b a r s   of  n e e d l e s  



( 1 1 - 1 3 )   c o o p e r a t e   w i t h   c a m - w i s e   d r i v e   means   t h a t   a c t i v a t e   t h e  

n e e d l e s   (13)   of   one  n e e d l e   f i e l d   in   c o r r e s p o n d e n c e   w i t h   c e r -  

t a i n   f e e d s   (A)  and  a c t i v a t e   t h e   n e e d l e s   (11)   of  t h e   o t h e r  .  

n e e d l e   f i e l d   i n   c o r r e s p o n d e n c e   w i t h   o t h e r   f e e d s   (A) ,   so  a s  

to  f o rm  two  p r o d u c t s   ( 1 5 - 1 7 ) ,   one  i n s i d e   t h e   o t h e r ,   w h e r e b y .  

means   a r e   e n v i s a g e d   to  d r i v e   t he   n e e d l e s   of  a  c o n n e c t i n g   z o n e  

(Cc)  so  as  t o   c o n n e c t   t he   two  p r o d u c t s   ( 1 5 - 1 7 )   i n   a  l e n g t h - .  

w i s e   d i r e c t i o n   and  a l s o   to   make  a  l e n g t h w i s e   c u t   (T)  in   s a i d  

zone  (Cc)  in   o r d e r   to   f o rm  t h e   l i n e   of   t h e   c r u t c h ,   s a i d   m a - .  

c h i n e   b e i n g   c h a r a c t e r i s e d   by  i n c l u d i n g   an  a r c   of  c o r r e s p o n d -  

ing   n e e d l e s   ( 1 1 - 1 3 )   in   e a c h   of  t h e   two  n e e d l e   b a r s ,   s a i d  

n e e d l e s   b e i n g   i n t e n d e d   to   fo rm  s a i d   c o n n e c t i n g   zone  (Cc)  a n d  

b e i n g   c a p a b l e   o f   b e i n g   d r i v e n   a t   one  or  more   f e e d s   or  a l l   t h e  

f e e d s   (A)  so  as  to   t a k e   t h e   t h r e a d   a l t e r n a t e l y   w i t h   n e e d l e s  

( 1 1 - 1 3 )   of  one  or   t h e   o t h e r   n e e d l e   b a r   in   o r d e r   to   fo rm  r o w s  

of  r i b b e d   s t i t c h i n g .  

7.  M a c h i n e   as  d e s c r i b e d   and  s h o w n .  

8.  P a n t y - h o s e   p r o d u c t   or  t h e   l i k e ,   made  in   t h e   way  d e s c r i b e d  

and  s h o w n .  
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