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©  Knitting  of  elasticated  hosiery  tops  on  a  double  cylinder  knitting  machine. 

Initially,  the  needles  of  both  cylinders  of  a  double 
cylinder  knitting  machine  are  used  to  knit  a  preliminary 
course  12  of  ground  yarn  supplied  from  a  first  feed  of 
the  machine.  A  roll  welt  is  then  knitted  by  holding  loops 
of  the  ground  yarn  using  the  needles  of  one  cylinder 
while  using  the  needles  of  the  other  cylinder  to  knit 
alternate  courses  of  ground  yarn  G  from  the  first  feed 
and  elastic  or  elastomeric  yarn  E2  from  a  second  feed. 
Following  this,  an  elasticated  band  is  knitted  by  repeat- 
edly  using  the  needles  of  both  cylinders  to  knit  a  course 
of  ground  yarn  G  from  the  first  feed,  and  using  the 
needles  of  said  one  cylinder  to  knit  a  course  of  elastic 
or  elastomeric  yarn  E2  from  the  second  feed  while 
floating  the  needles  of  said  other  cylinder.  As  an  alter- 
native,  the  latter  course  can  be  knitted  using  elastic  or 
elastomeric  yarn  from  a  third  feed.  In  a  further  alter- 
native  arrangement,  an  additional  course  of  elastic  or 
elastomeric  yarn  is  knitted  in  between  each  course  of 
the  yarn  E2  in  the  elasticated  band  and  the  succeeding 
course  of  ground  yarn  G,  either  using  the  needles  of 
both  cylinders  (Fig.  1,  not  shown)  or  using  the  needles 
of  said  other  cylinder  while  floating  the  needles  of  said 
one  cylinder  (Fig.  2,  not  shown). 



T h i s   i n v e n t i o n   r e l a t e s   to  t he   k n i t t i n g   of  e l a s t i c a t e d  

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

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

In  t he   p r o d u c t i o n   of  h o s i e r y ,   e s p e c i a l l y   t i g h t s . ,   on  d o u b l e  

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

to  p r o v i d e   an  e l a s t i c a t e d   t op   by  t u n n e l l i n g - i n   a  r i n g   o f  

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

d i r e c t l y   o n t o   t he   k n i t t e d   f a b r i c .   S i m i l a r l y ,   in  t h e  

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

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

k n i t t i n g   p r o c e s s .   The  f i r s t   two  of  t h e s e   t e c h n i q u e s   a r e  

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

e l a s t i c   m a t e r i a l   in  d i f f e r e n t   c o l o u r s   m u s t   be  h e l d   by  t h e  

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

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

is   r e q u i r e d .   The  t e c h n i q u e   of   l a y i n g - i n   e l a s t i c   o r  

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

e l a s t i c   or  e l a s t o m e r i c   y a r n s   become   b r o k e n   t h e y   have   a  t e n d e n c y  

to  be  p u l l e d   o u t   f rom  the   k n i t t e d   f a b r i c .  

When  p r o d u c i n g   c h i l d r e n ' s   t i g h t s , f o r   e x a m p l e ,   on  a  d o u b l e  

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

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

j o i n e d   t o g e t h e r   a t   t h e   c u t s   w i t h   a  g u s s e t   i n s e r t e d   t h e r e -  

b e t w e e n :   I t   is  n o t   a  p r a c t i c a l   p r o p o s i t i o n   to  p r o d u c e  

an  e l a s t i c a t e d   w a i s t b a n d   f o r   the   t i g h t s   by  l a y i n g - i n  



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

s t o c k i n g   l e g s ,   s i n c e   the   l a i d - i n   y a r n   w i l l   be  s e v e r e d  

w h e n  ' t h e   a b o v e - m e n t i o n e d   c u t s   a r e   made  and  w i l l   t h e r e f o r e  

t e n d   to  be  p u l l e d   o u t .   T h e r e f o r e ,   an  e l a s t i c   r i n g   m u s t  

be  t u n n e l l e d - i n   or  a  l e n g t h   of  e l a s t i c   m a t e r i a l   m u s t   b e  

sewn  o n t o   the   f i n i s h e d   t i g h t s ,   w i t h   t he   a t t e n d a n t  

d i s a d v a n t a g e s   m e n t i o n e d   a b o v e .  

I t   is  an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  o b v i a t e   o r  

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

a  m e t h o d   w h e r e b y   e l a s t i c   or  e l a s t o m e r i c   y a r n  c a n   b e  

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

is   p r o v i d e d   a  m e t h o d   of  k n i t t i n g   an  e l a s t i c a t e d   band   o n  

a  d o u b l e   c y l i n d e 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   k n i t t i n g  

s u c c e s s i v e   c o u r s e s   of  g r o u n d   y a r n   s u p p l i e d   f rom  a  f i r s t  

f e e d   and  e l a s t i c   or  e l a s t o m e r i c   y a r n   s u p p l i e d   f rom  a  s e c o n d  

f e e d ,   the   g r o u n d   y a r n   b e i n g   k n i t t e d   by  t he   n e e d l e s   o f  

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

k n i t t e d   by  t he   n e e d l e s   of  o n l y   one  of   t h e   c y l i n d e r s   w h i l e  

t he   n e e d l e s   of  t he   o t h e r   c y l i n d e r   a r e   f l o a t e d .  

P r e f e r a b l y ,   a  c o u r s e   of  e l a s t i c   or  e l a s t o m e r i c   y a r n  

s u p p l i e d   f rom  a  t h i r d   f e e d   is  k n i t t e d   in  b e t w e e n   e a c h  



c o u r s e   of  e l a s t i c   or  e l a s t o m e r i c   y a r n   f rom  t he   s e c o n d  

f e e d   and  t h e   s u c c e e d i n g   c o u r s e  o f   g r o u n d   y a r n ,   s u c h  

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

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

c y l i n d e r   w h i l e   t h e   n e e d l e s   of  s a i d   one   of   t h e  

c y l i n d e r s   a r e   f l o a t e d .  

A c c o r d i n g   to  a  s e c o n d   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n ,  

t h e r e   is  p r o v i d e d   a  m e t h o d   of  k n i t t i n g   an  e l a s t i c a t e d  

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

i n c l u d i n g   t h e   s t e p s   o f :  

(a)  u s i n g   t h e   n e e d l e s   of   b o t h   c y l i n d e r s   to   k n i t   a  

p r e l i m i n a r y   c o u r s e   of  g r o u n d   y a r n   s u p p l i e d   f rom  a  

f i r s t   f e e d ;  

(b)  k n i t t i n g   a  r o l l   w e l t   by  h o l d i n g   l o o p s   of  t h e  

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

n e e d l e s   of  one   c y l i n d e r   w h i l e   u s i n g   t h e   n e e d l e s   of  t h e  

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

f rom  t h e   f i r s t   f e e d   and  e l a s t i c   or  e l a s t o m e r i c   y a r n  

s u p p l i e d   f rom  a  f u r t h e r   f e e d ;   a n d  

(c)  k n i t t i n g   an  e l a s t i c a t e d   band   by  r e p e a t e d l y   u s i n g  

t h e   n e e d l e s   of  b o t h   c y l i n d e r s   to   k n i t   a  c o u r s e   o f  

g r o u n d   y a r n   f rom  t h e   f i r s t   f e e d   and  u s i n g   t h e  n e e d l e s  

of  s a i d   one   c y l i n d e r   to  k n i t   a  c o u r s e   of  e l a s t i c   or  e l a s t o -  

m e r i c   y a r n   f rom  s a i d   f u r t h e r   f e e d   or  f rom  a  s t i l l   f u r t h e r  



f e e d   w h i l e   f l o a t i n g   t he   n e e d l e s   of   s a i d   o t h e r   c y l i n d e r .  

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

f u r t h e r   c o u r s e   of  e l a s t i c   or  e l a s t o m e r i c   y a r n   i s  

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

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

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

e l a s t o m e r i c   y a r n   is  s u p p l i e d   f rom  a  s e c o n d   f e e d   d u r i n g  

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

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

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

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

c o u r s e   of   g r o u n d   y a r n .   In  an  a l t e r n a t i v e   a r r a n g e m e n t ,  

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

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

and  a  f u r t h e r   c o u r s e   of  e l a s t i c   or  e l a s t o m e r i c   y a r n  

f r o m   a  s e c o n d   f e e d   is   k n i t t e d   in  b e t w e e n   e a c h   c o u r s e  

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

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

k n i t t i n g   in  of  e a c h   s a i d   f u r t h e r   c o u r s e   can   b e  

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

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

n e e d l e s   of  s a i d   one  c y l i n d e r .  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d ,   b y  

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h : -  



F i g u r e   1  is   a  l o o p   s t r u c t u r e   d i a g r a m   of  a  f i r s t  

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

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

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

F i g u r e   2  is  a  l o o p   s t r u c t u r e   d i a g r a m   of  a  s e c o n d  

e m b o d i m e n t   of  an  e l a s t i c a t e d  



h o s i e r y   top   p r o d u c e d   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t  

i n v e n t i o n   on  a  t h r e e - f e e d   d o u b l e   c y l i n d e r   k n i t t i n g  

m a c h i n e ;  

F i g u r e   3  is   a  s i m i l a r   d i a g r a m   of   an  e l a s t i c a t e d   h o s i e r y  

t o p   p r o d u c e d   on  a  t w o - f e e d   d o u b l e   c y l i n d e r   k n i t t i n g  

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

F i g u r e s   4  to  6  i l l u s t r a t e   t he   p r o d u c t i o n   of  a  p a i r   o f  

c h i l d r e n ' s   t i g h t s   in  w h i c h   an  e l a s t i c a t e d   w a i s t b a n d   i s  

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

The  e l a s t i c a t e d   t o p   shown  in  F i g u r e   1  c o m p r i s e s   a  r o l l  

w e l t   10  and  an  e l a s t i c a t e d   b a n d   11,  and  is  k n i t t e d   o n  

a  t h r e e - f e e d   d o u b l e   c y l i n d e r   k n i t t i n g   m a c h i n e   in  t h e  

f o l l o w i n g   m a n n e r .   I n i t i a l l y ,   s e l e c t e d   n e e d l e s   a r e  

t r a n s f e r r e d   f rom  t he   b o t t o m   c y l i n d e r   to  t he   t o p   c y l i n d e r  

of  t he   k n i t t i n g   m a c h i n e ,   in  t h i s   c a s e   to  p r o d u c e   1  x  1 

r i b   k n i t t i n g   a l t h o u g h   any  o t h e r   s u i t a b l e   k n i t t i n g   s t i t c h  

can   be  u s e d .   In  o r d e r   to  p r o d u c e   t he   w e l t   10,  the   n e e d l e s  

of  b o t h   c y l i n d e r s   a r e   s e l e c t e d   to  k n i t   a t   a  f i r s t   f e e d  

of   t h e   k n i t t i n g   m a c h i n e   f rom  w h i c h   g r o u n d   y a r n   G  i s  

s u p p l i e d ,   and  a  s i n g l e   c o u r s e   12  of  1  x  1  r i b   f a b r i c  

is  k n i t t e d   f rom  t he   g r o u n d   y a r n .   The  n e e d l e s   of  t h e   t o p  

c y l i n d e r   a r e   t h e n   s e l e c t e d   to   h o l d   l o o p s   of  t h e   c o u r s e   12 

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



f e e d   and  a l s o   a t   a  s e c o n d   f e ed   f rom  w h i c h   e l a s t i c   o r  

e l a s t o m e r i c   y a r n   E2  is  now  s u p p l i e d ,   s u c h   t h a t   a l t e r n a t e  

c o u r s e s   of  t h e   g r o u n d   y a r n   G  and  the   e l a s t i c   o r  

e l a s t o m e r i c   y a r n   E2  a r e   p r o d u c e d .   In  t h e   i l l u s t r a t e d  

e m b o d i m e n t ,   s i x   s u c h   c o u r s e s   a r e   k n i t t e d .   T h e . r e s u l t a n t  

r o l l   w e l t   10  is  c l e a n ,   r o u n d   and  has   good   s t r e t c h a b i l i t y  

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

In  o r d e r   to   p r o d u c e   t h e   e l a s t i c a t e d   b a n d   11,  t h e   n e e d l e s  

of  b o t h   c y l i n d e r s   a r e   s e l e c t e d   to  k n i t   a t   t h e   f i r s t  

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

At  t h e   s e c o n d   f e e d   ( f r o m   which   t h e   y a r n   E2  i s   s t i l l  

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

s e l e c t e d  t o   k n i t   w h i l e   t he   n e e d l e s   of  t h e   b o t t o m   c y l i n d e r  

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

t h r o u g h   to  a  t h i r d   f e e d   of  t he   k n i t t i n g   m a c h i n e .   S u c h  

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

a  B e n t l e y   Komet  m a c h i n e ,   f o r   e x a m p l e ,   by  w i t h d r a w i n g  

t h e   no.   1  u p t h r o w   b o l t   cam.  E l a s t i c   or  e l a s t o m e r i c  

y a r n   E3  is  now  s u p p l i e d   from  t he   t h i r d   f e e d ,   and  t h e  

n e e d l e s   of  b o t h   c y l i n d e r s   a r e   s e l e c t e d   to   k n i t   a t   t h e  

t h i r d   f e e d   so  t h a t   t he   ya rn   E3  is  k n i t t e d   in  a l t e r n a t e  

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

t h e   f i r s t   f e e d   and  t h e   loops   of  t h e   y a r n   E2  p r o d u c e d   a t  

t h e   s e c o n d   f e e d .   T h u s ,   s u c c e s s i v e   c o u r s e s   a r e   p r o d u c e d  

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



E2  and  t h e   e l a s t i c   or  e l a s t o m e r i c   y a r n   E3,  t he   c o u r s e s  

of  t h e   y a r n   E2  h a v i n g   f l o a t   l o o p s   13.  T h i s   a r r a n g e m e n t  

g i v e s   t h e   e l a s t i c a t e d   band   11  good   c o u r s e w i s e   and  w a l e w i s e  

s t r e t c h a b i l i t y .   T y p i c a l l y ,   t h e   e l a s t i c a t e d   band   11  i n c l u d e s  

a b o u t   24  c o u r s e s   k n i t t e d   in  t h e   a b o v e - d e s c r i b e d   m a n n e r .  

A f t e r   c o m p l e t i o n   of  t h e   e l a s t i c a t e d   band   11,  t he   d e s i r e d  

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

( e . g .   a  s o c k )   a r e   s e l e c t e d   a t   t h e   s e c o n d   and  t h i r d   f e e d s ,  

and  k n i t t i n g   of  t h e   a r t i c l e   i s   c o m p l e t e d   in  t he   u s u a l  

m a n n e r .  

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

is   t y p i c a l l y   c r i m p e d   n y l o n   or   a  w o o l / n y l o n   m i x t u r e   a n d  

t h e   e l a s t i c   or  e l a s t i c a t e d   y a r n s   E2  and  E3  a r e   t y p i c a l l y  

c o m p o s e d   of   a  310  d e n i e r   c o r e   c o v e r e d   w i t h   2 / 7 8 / 2 0  

n y l o n .  

As  in  t h e   e m b o d i m e n t   of  F i g u r e   1,  t h e   e l a s t i c a t e d   t o p  

shown  in  F i g u r e   2  i s   k n i t t e d   on  a  t h r e e - f e e d   d o u b l e   c y l i n d e r  

k n i t t i n g   m a c h i n e   and  is  c o m p o s e d   of  a  r o l l   w e l t   10  and  a n  

e l a s t i c a t e d   band   11.  ' I n i t i a l l y ,   s e l e c t e d   o n e s   of  t h e  

n e e d l e s   a r e   t r a n s f e r r e d   f rom  t h e   b o t t o m   c y l i n d e r   to  t h e  

t o p   c y l i n d e r   of  t h e   k n i t t i n g   m a c h i n e   so  as  to  p r o d u c e   a  

d e s i r e d   k n i t t i n g   s t i t c h ,   s u c h   as  t h e   1  x  1  r i b   k n i t t i n a  

i l l u s t r a t e d .   The  r o l l   w e l t   10  is   t h e n   k n i t t e d   in  e x a c t l y  

t h e   same  m a n n e r   as  d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g u r e  



1,  w i t h   g r o u n d   y a r n   G  b e i n g   s u p p l i e d   a t   a  f i r s t   f e e d   o f  

t h e   m a c h i n e   and  e l a s t i c   or  e l a s t o m e r i c   y a r n   E2  a t   a  

s e c o n d   f e e d   t h e r e o f .  

In  o r d e r   to   p r o d u c e   t h e   e l a s t i c a t e d   band   11,  t h e  

n e e d l e s   of  b o t h   c y l i n d e r s   a r e   s e l e c t e d   to  k n i t   a t   t h e  

f i r s t   f e e d   f rom  w h i c h   t h e   g r o u n d  y a r n   G  is   s t i l l  

s u p p l i e d .   At  t h e   s e c o n d   f e e d   ( f r o m   w h i c h   t h e   y a r n   E2 

is   s t i l l   s u p p l i e d )   o n l y   t h e   n e e d l e s   of  t h e   t o p  

c y l i n d e r   a r e   s e l e c t e d   to   k n i t   w h i l e   t h e   n e e d l e s   of  t h e  

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

y a r n   a r e   c a r r i e d   t h r o u g h   to   a  t h i r d   f e e d   of  t h e  .  

k n i t t i n g   m a c h i n e   w h e r e   an  e l a s t i c   or   e l a s t o m e r i c   y a r n  

E3  is   s u p p l i e d .   At  t h e   t h i r d   f e e d ,   o n l y   t h e   n e e d l e s  

of   t h e   b o t t o m   c y l i n d e r   a r e   s e l e c t e d   to   k n i t   w h i l e   t h e  

n e e d l e s   of   t h e   t o p   c y l i n d e r   a r e   f l o a t e d   so  t h a t   l o o p s  

of   t h e   y a r n   E2  a r e   c a r r i e d   to  t h e   f i r s t   f e e d   of  t h e  

k n i t t i n g   m a c h i n e .   In  t h i s   way,   s u c c e s s i v e   c o u r s e s  

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

e l a s t o m e r i c   y a r n   E2  and  t h e   e l a s t i c   or  e l a s t o m e r i c  

y a r n   E3,  t h e   c o u r s e   of  t he   y a r n   E2  h a v i n g   f l o a t   l o o p s  

13  and  t h e   c o u r s e s   of  t h e   y a r n   E3  h a v i n g   f l o a t   l o o p s  

14  in  a l t e r n a t e   w a l e s ,   r e s p e c t i v e l y .   T h i s  

a r r a n g e m e n t   g i v e s   t h e   e l a s t i c a t e d   band   11  g o o d  

c o u r s e w i s e   and  w a l e w i s e   s t r e t c h a b i l i t y   w i t h   m o r e  

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

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



F i g u r e   1.  T y p i c a l l y ,   t h e   e l a s t i c a t e d   band   11  i n c l u d e s  

a b o u t   28  c o u r s e s   k n i t t e d   in  t h e   a b o v e - d e s c r i b e d  

m a n n e r .  

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

h o s i e r y   t o p   shown  in  e i t h e r   of  F i g u r e s   1  and  2,  t h e  

c o u r s e s   of  e l a s t i c   or  e l a s t o m e r i c   y a r n   in  t h e   w e l t  

10  a r e   k n i t t e d   a t   t h e   t h i r d   f e e d   r a t h e r   t h a n   t h e  

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

o p e r a t i o n   f o r   t h e   f i r s t   t i m e   when  k n i t t i n g   of  t h e  

e l a s t i c a t e d   band  11  c o m m e n c e s ,   o t h e r w i s e ,   k n i t t i n g  

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

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



F i g u r e   3  shows   a  s i m i l a r   e l a s t i c a t e d   h o s i e r y   t o p   k n i t t e d  

on  a  t w o - f e e d   d o u b l e   c y l i n d e r   m a c h i n e .   The  r o l l   w e l t  

i s   p r o d u c e d   in  e x a c t l y   t h e   same  m a n n e r   as  d e s c r i b e d  

a b o v e   w i t h   r e f e r e n c e   to  F i g u r e   1.  H o w e v e r ,   in  t h e  

e l a s t i c a t e d   band   11  t he   c o u r s e s   of  e l a s t i c   o r  e l a s t o m e r i c  

y a r n   E3  a r e   o m i t t e d   due  to  t h e   a b s e n c e   of  t h e   t h i r d   f e e d ,  

and  t h e   l o o p s   of  t he   g r o u n d   y a r n   G  a r e   now  c a r r i e d   p a s t  

t h e   s e c o n d   f e e d   f o r   k n i t t i n g   i n t o   t h e   n e x t   s u c c e e d i n g  

c o u r s e   of  g r o u n d   y a r n   when  t h e y   r e a c h   the   f i r s t   f e e d  

o n c e   a g a i n .   As  b e f o r e ,   t he   b o t t o m   c y l i n d e r   n e e d l e s  

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

e l a s t o m e r i c   y a r n   E2  is   k n i t t e d   o n l y   by  t h e   t o p   c y l i n d e r  

n e e d l e s .  

Of  c o u r s e ,   t h e   e l a s t i c a t e d   h o s i e r y   t o p   shown  in  F i g u r e   3 

c a n   be  k n i t t e d   on  a  t h r e e - f e e d   m a c h i n e   i f   one  f e e d   i s  

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

f r o m   e i t h e r   of  t he   s e c o n d   and  t h i r d   f e e d s .  

A l t h o u g h   t h e   e l a s t i c a t e d   h o s i e r y   t o p   of   F i g u r e   3  h a s  g o o d  

s t r e t c h a b i l i t y   in  b o t h   t he   c o u r s e w i s e   and  w a l e w i s e  

d i r e c t i o n s ,   t he   i n c o r p o r a t i o n   of  t he   a d d i t i o n a l   c o u r s e s  

of   e l a s t i c   or  e l a s t o m e r i c   y a r n   E3  in  t h e   e l a s t i c a t e d  

t o p   of  F i g u r e   1  o r   F i g u r e   2  p r o v i d e s   a d d i t i o n a l  

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



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

t h e   a b o v e - d e s c r i b e d   e l a s t i c a t e d   t op   w i l l   now  be  d e s c r i b e d  

w i t h   r e f e r e n c e   to   F i g u r e s   4  to   6.  A  p a i r   of  s t o c k i n g  

l e g s   20  a r e   f i r s t   k n i t t e d   on  a  d o u b l e   c y l i n d e r   k n i t t i n g  

m a c h i n e ,   e a c h   l e g   20  b e i n g   p r o v i d e d   w i t h   an  e l a s t i c a t e d  

t o p   p r o d u c e d   by  any  of  the   a b o v e - d e s c r i b e d   m e t h o d s   a n d  

c o m p r i s i n g   an  e l a s t i c a t e d   w e l t  2 1   and  an  e l a s t i c a t e d  

b a n d   22  a d j a c e n t   t h e   w e l t .   Each   l eg   20  is   t h e n   c u t  

w a l e w i s e   f r o m   t h e   w e l t   21  and  t h r o u g h   t he   band   2 2 ,  

as  i n d i c a t e d   a t   23  in  F i g u r e   3.  The  l e g s   a r e   t h e n   j o i n e d  

t o g e t h e r   a t   t h e   c u t s   23  w h i l e   a  k n i t t e d   g u s s e t   24  i s  

i n s e r t e d   t h e r e b e t w e e n ,   t he   g u s s e t   24  b e i n g   of   s u c h   a  f o r m  

t h a t   i t   d o e s   n o t   e x t e n d   i n t o   t h e   e l a s t i c a t e d   b a n d s   2 2 .  

A  p r e f e r r e d   s h a p e   of  g u s s e t   i s   i l l u s t r a t e d   in  F i g u r e   4 ,  

a l t h o u g h   o t h e r   s h a p e s   can   be  u s e d .   T h u s ,   in  t h e   f i n i s h e d  

t i g h t s ,   as  c an   be  s e e n   in  F i g u r e   6  t h e   b a n d s   22  t o g e t h e r  

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

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

of  w h i c h   a r e   i n t e r r u p t e d   by  t he   g u s s e t   2 4 .  

B e c a u s e   a  k n i t t e d - i n   e l a s t i c   or  e l a s t o m e r i c   y a r n   i s  

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

t h a n   a  l a i d - i n   o n e ,   t h e r e   is  no  t e n d e n c y   f o r   t he   y a r n   t o  

b e c o m e   p u l l e d   o u t   w h e r e   t h e   c u t s   23  a r e   made .   M o r e o v e r ,  

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

w a l e w i s e   and  c o u r s e w i s e   s t r e t c h a b i l i t y   w h i c h   i s   r a t h e r  



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

m a t e r i a l   c o n v e n t i o n a l l y   u s e d   f o r   t he   w a i s t b a n d .   Where   t h e  

e l a s t i c a t e d   b a n d s   22  a r e   r i b - k n i t t e d ,   f o r   e x a m p l e ,   t h e  

k n i t t i n g   o p e r a t i o n   can   be  a r r a n g e d   to   p r o d u c e   a  b r e a k  

in  t h e   r i b b i n g   w h e r e   t h e   c u t s   23  a r e   to  be  m a d e .  



1.  A  m e t h o d   of  k n i t t i n g   an  e l a s t i c a t e d   band   on  a  d o u b l e  

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

k n i t t i n g   s u c c e s s i v e   c o u r s e s   of   g r o u n d   y a r n   (G)  s u p p l i e d  

f r o m   a  f i r s t   f e e d   and  e l a s t i c   or  e l a s t o m e r i c   y a r n   (E2)  

s u p p l i e d   f r o m   a  s e c o n d   f e e d ,   t h e   g r o u n d   y a r n   (G)  b e i n g  

k n i t t e d   by  t h e   n e e d l e s   of  b o t h   c y l i n d e r s ,   and  t h e   e l a s t i c  

or  e l a s t o m e r i c   y a r n   (E2)  b e i n g   k n i t t e d   by  t h e   n e e d l e s   o f  

o n l y   one  of   t h e   c y l i n d e r s   w h i l e   t h e   n e e d l e s   of   t h e   o t h e r  

c y l i n d e r   a r e   f l o a t e d .  

2.  A  m e t h o d   as  c l a i m e d   in   c l a i m   1,  w h e r e i n   a  c o u r s e   o f  

e l a s t i c   or   e l a s t o m e r i c   y a r n   (E3)  s u p p l i e d   f r o m   a  t h i r d  

f e e d   i s   k n i t t e d   in   b e t w e e n   e a c h   c o u r s e   o f   e l a s t i c   o r  

e l a s t o m e r i c   y a r n   (E2)  f r o m   t h e   s e c o n d   f e e d   and  t h e  

s u c c e e d i n g   c o u r s e   of   g r o u n d   y a r n   ( G ) .  

3.  A  m e t h o d   as  c l a i m e d   in  c l a i m   2,  w h e r e i n   s a i d   k n i t t i n g  

of  t h e   c o u r s e   of  e l a s t i c   or   e l a s t o m e r i c   y a r n   (E3)  s u p p l i e d  

f r o m   t h e   t h i r d   f e e d   i s   p e r f o r m e d   u s i n g   t h e   n e e d l e s   o f  

b o t h   c y l i n d e r s .  

4.  A  m e t h o d   as  c l a i m e d   in   c l a i m   2,  w h e r e i n   s a i d   k n i t t i n g  

of   t h e   c o u r s e   of  e l a s t i c   or  e l a s t o m e r i c   y a r n   (E3)  s u p p l i e d  

f r o m   t h e   t h i r d   f e e d   i s   p e r f o r m e d   u s i n g   t h e   n e e d l e s   o f  

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

c y l i n d e r s   a r e   f l o a t e d .  



5.  A  m e t h o d   of   k n i t t i n g   an  e l a s t i c a t e d   h o s i e r y   t op   o n  

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

s t e p s   o f :  

(a)  u s i n g   t h e   n e e d l e s   of  b o t h   c y l i n d e r s   to   k n i t   a  

p r e l i m i n a r y   c o u r s e   (12)  of  g r o u n d   y a r n   (G)  s u p p l i e d  

f r o m   a  f i r s t   f e e d ;  

(b)  k n i t t i n g   a  r o l l   w e l t   by  h o l d i n g   l o o p s   of  t h e   g r o u n d  

y a r n   (G)  in   t h e   p r e l i m i n a r y   c o u r s e   (12)  u s i n g   t h e  

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

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

g r o u n d   y a r n   (G)  f r o m   t h e   f i r s t   f e e d   and  e l a s t i c   o r  

e l a s t o m e r i c   y a r n   (E2,  E3)  s u p p l i e d   f r o m   a  f u r t h e r  

f e e d ;   a n d  

(c)  k n i t t i n g   an  e l a s t i c a t e d   band   by  r e p e a t e d l y   u s i n g  

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

g r o u n d   y a r n   (G)  f r o m   t h e   f i r s t   f e e d   and  u s i n g   t h e  

n e e d l e s   of  s a i d   one   c y l i n d e r   to   k n i t   a  c o u r s e   o f  

e l a s t i c   or  e l a s t o m e r i c   y a r n   (E2)  f r o m   s a i d   f u r t h e r  

f e e d   or  f r o m   a  s t i l l   f u r t h e r   f e e d   w h i l e   f l o a t i n g   t h e  

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

6.  A  m e t h o d   as  c l a i m e d   in  c l a i m   5,  f u r t h e r   i n c l u d i n g   t h e  

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



in  an  a d d i t i o n a l   c o u r s e   of  e l a s t i c   or  e l a s t o m e r i c   y a r n  

(E3)  b e t w e e n   e a c h   s a i d   c o u r s e   of  e l a s t i c   or  e l a s t o m e r i c  

y a r n   (E2)  and  t h e   s u c c e e d i n g   c o u r s e   of  g r o u n d   y a r n   ( G ) .  

7.  A  m e t h o d   as  c l a i m e d   in   c l a i m   5,  w h e r e i n   s a i d   e l a s t i c  

or  e l a s t o m e r i c   y a r n   (E2)  i s   s u p p l i e d   f r o m   a  s e c o n d   f e e d  

d u r i n g   k n i t t i n g   of  t h e   e l a s t i c a t e d   b a n d ,   and  an  a d d i t i o n a l  

c o u r s e   of   e l a s t i c   or   e l a s t o m i e r c   y a r n   (E3)  s u p p l i e d   f r o m  

a  t h i r d   f e e d   i s   k n i t t e d   in   b e t w e e n   e a c h   c o u r s e   o f  

e l a s t i c   or   e l a s t o m e r i c   y a r n   (E2)  f r o m   t h e   s e c o n d   f e e d   a n d  

t h e   s u c c e e d i n g   c o u r s e   of   g r o u n d   y a r n   ( G ) .  

8.  A  m e t h o d   as  c l a i m e d   in   c l a i m   5,  w h e r e i n   s a i d   e l a s t i c  

or  e l a s t o m e r i c   y a r n   (E3)  is   s u p p l i e d   f r o m   a  t h i r d   f e e d  

d u r i n g   k n i t t i n g   of   t h e   e l a s t i c a t e d   b a n d ,   and  an  a d d i t i o n a l  

c o u r s e   of  e l a s t i c   or   e l a s t o m e r i c   y a r n   (E2)  f r o m   a  s e c o n d  

f e e d   is   k n i t t e d   in   b e t w e e n   e a c h   c o u r s e   of   g r o u n d   y a r n   (G) 

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

(E3)  f r o m   t h e   t h i r d   f e e d .  

9.  A  m e t h o d   as  c l a i m e d   in   c l a i m   6,  7  or  8,  w h e r e i n   k n i t t i n g  

in   of  e a c h   s a i d   a d d i t i o n a l   c o u r s e   of   e l a s t i c   or   e l a s t o m e r i c  

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

10.  A  m e t h o d   as  c l a i m e d   in  c l a i m   6,  7  or  8,  w h e r e i n  

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



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

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

c y l i n d e r .  
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