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Procedure  and  equipment  for  the  production  of  a  sock  on  double-cylinder  circular  knitting  machines. 

A  sock  is  produced  with  uniform  rib  stitching  throughout  the 
whole  length  of  the  product,  even  at  the  pockets  for  the  heel  (T) 
and  toe  (E)  where  said  rib  stitching  is  formed  with  alternating 
motion  and  with  increases  and  reductions  in  the  courses  for 
formation  of  said  pockets. 

The  appearance  and  elastic  characteristics  of  the  fabric, 
especially  as  regards  the  top  (I)  of  the  sock,  are  obtained  by 
differentiated  interlacing  of  the  stitches  of  said  rib  stitching  fabric, 
for  instance  by  tucked  stitches. 



C i r c u l a r   k n i t t i n g   m a c h i n e s   are  known  which  c o m p r i s e   a  

doub le   bar  of  n e e d l e s   or  o t h e r   w o r k i n g   o r g a n s   t h a t   c o o p e r a t e  

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

r i b   s t i t c h i n g .   So  as  to  make  a  s i m p l e   t u b u l a r   c o n t i n u o u s   p r o d -  

u c t ,   m a c h i n e s   can  be  e n v i s a g e d   w i t h   the  two  b a r s ;   and,   i n  

p a r t i c u l a r ,   m a c h i n e s   can  be  v i s u a l i s e d   wi th   two  opposed   c y l -  

i n d e r s   and  w i t h   s p e c i a l   doub le   n e e d l e s   ab le   to  be  t r a n s f e r r e d  

from  one  c y l i n d e r   to  the  o t h e r ,   or  e l s e   w i th   s i m p l e   l a t c h  

n e e d l e s   and  c o n t r o l l i n g   b u t t s ;   s a i d   sock  p r o d u c t s ,   even  when  

they   are  made  on  s o c k - m a n u f a c t u r i n g   m a c h i n e s ,   do  not  o f f e r  

a  shape  such  as  t h a t   which  can  be  o b t a i n e d   wi th   the  p o c k e t s  

fo r   the  h e e l   and  t o e ,   which  can  be  made  wi th   a l t e r n i n g   m o v e -  

ments   of  the  n e d d l e   c y l i n d e r s ;   the  socks   p r o d u c t s   thus   o b -  

t a i n e d ,   t h e r e f o r e ,   are  not  r e g a r d e d   very   h i g h l y .   In  the  mak-  

ing  of  t r a d i t i o n a l   socks   shaped   wi th   a  h e e l   and  t o e ,   d o u b l e -  

c y l i n d e r   m a c h i n e s   a re   employed  which  are  e q u i p p e d   wi th   d o u b l e  

n e e d l e s   t h a t   can  be  t r a n s f e r r e d   b e t w e e n   one  c y l i n d e r   and  t h e  



o t h e r   and  t h a t   c o o p e r a t e   wi th   n e e d l e   p u s h e r s   or  s o - c a l l e d  

s l i d e r s ,   which  have  the  t w o f o l d   t a s k   of  e n s u r i n g   the  o p e n -  

ing   of  the  l a t c h   of  the   p o i n t   of  the  n e e d l e   o p p o s i t e   e a c h  

s l i d e r   and  of  i n d u c i n g   the  p o i n t   or  hook  of  the  n e e d l e   i n  

such  a  way  as  to  draw  i t   i n t o   t h e i r   own  c y l i n d e r   or  to  b r i n g  

abou t   i t s   d i s p l a c e m e n t s ;   the   p o c k e t s   for   the  hee l   and  t o e  

of  a  sock  are  made  wi th   t h i s   k ind   of  machine   and  wi th   t h i s  

k i n d   of  p r o c e s s   by  w o r k i n g   wi th   a l t e r n a t i n g   m o t i o n ,   and  i t  

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

more  h i g h l y   r e g a r d e d   and  wh ich ,   in  the   a r ea   of  s a i d   p o c k e t s  

f o r   toe  and  h e e l   and  p e r h a p s   of  the  so le   of  the  f o o t ,   i s  

p r o c e s s e d   w i t h   a  smooth  t e x t u r e   i n s t e a d   of  a  r i b b e d   t e x t u r e ,  

whe reas   the  l eg   and  back  p a r t   of  the   sock  can  be  o b t a i n e d  

w i t h   a  r i b b e d   o r ,   p e r h a p s ,   p a t t e r n e d   t e x t u r e ;   f u r t h e r m o r e ,  

the   top  o f  t h e   sock  or  i t s   e l a s t i c   edge  can  be  formed  at  t h e  

uppe r   open  end  of  the  p r o d u c t   w i t h   a  c o m b i n a t i o n   of  r i b s ,  

namely   of  p l a i n   and  p u r l   s t i t c h e s ,   which  is  d i f f e r e n t   f r o m  

t h a t   employed  f o r   the  l e g .  

M o r e o v e r ,   t h i s   method  of  w o r k i n g   and  t h i s   t r a d i t i o n a l   e q u i p -  

ment  in  a  two   c y l i n d e r   mach ine   i m p l i c a t e   a  c e r t a i n   c o m p l i c -  

a t i o n   in  the  p r o c e s s i n g ,   a  l i m i t   to  the  speed ,   ex t r eme   p r e -  

c i s i o n   (which  is  l o s t   as  wear  p r o c e e d s ) ,   burdensome  m a i n t e n -  

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

down  t i m e s .  

The  i n v e n t i o n   has  the  p u r p o s e   of  making  a  p r o d u c t   w h i c h  

is  c o m m e r c i a l l y   we l l   l i k e d   owing  to  i t s   s t r u c t u r e   and  w h i c h  

can  be .made  on  a  t w o - c y l i n d e r   mach ine   s imply  e q u i p p e d   a n d  

a b l e   to  o p e r a t e   at  h igh   speed   wi th   modest   m a i n t e n a n c e   r e -  

q u i r e m e n t s   and  a l s o   wi th   r e l a t i v e l y   very  e c o n o m i c a l   com- 

p o n e n t s .  

A c c o r d i n g   to  the  i n v e n t i o n   a  sock  p r o d u c t o - r   the   l i k e  

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

l e n g t h ,   the  p o c k e t s   fo r   toe  and  hee l   be ing   a l so   p r o d u c e d  



wi th   the   s a i d   r i b b e d   t e x t u r e   made  wi th   a l t e r n a t i n g   movement .  

and  wi th   r e d u c t i o n s   and  i n c r e a s e s   in  the  c o u r s e s   so  as  t o  

form  s a i d   p o c k e t s .  

In  a  p r o d u c t   of  t h i s   k ind   the  f o r m a t i o n   may  be  e n v i s a g e d .  

of  a  s t r u c t u r e   d i f f e r e n t i a t e d   as  r e g a r d s   a p p e a r a n c e   in  t h e  .  

a r e a   of  the  open  end  of  the  sock ,   namely  c o i n c i d i n g   w i t h  

s a i d   top  of  the  sock,   by  means  of  a  p r o c e s s   of  d i f f e r e n t i a -  

t ed   i n t e r l a c i n g   of  the  s t i t c h e s   of  s a i d   r i b b e d   s t i t c h   t a x t -  

u r e ,   fo r   i n s t a n c e ,   wi th   t u c k e d   s t i t c h e s .   A  v a r i a t i o n   i n  

the   e l a s t i c   c h a r a c t e r i s t i c s   can  be  o b t a i n e d   by  i n t r o d u c i n g  

an  e l a s t i c ,   or  by  e m p l o y i n g   e l a s t i c   y a r n .  

The  i n v e n t i o n   a l s o   c o n c e r n s   a  p r o c e d u r e   fo r   the  p r o c e s s  

s i n g   of  a  sock  p r o d u c t   or  a  p r o d u c t   w i th   s a i d   p o c k e t s   w i t h  

an  a l t e r n a t i n g   m o t i o n ,   whereby   s a i d   p r o c e d u r e   e l i m i n a t e s  

the  s h o r t c o m i n g s   m e n t i o n e d   e a r l i e r .   A c c o r d i n g   to  the  i n v e n t -  

i o n ,   the   p r o c e s s i n g   is  e n v i s a g e d   w i th   u n i f o r m   r i b b e d   s t i t -  

c h i n g   t h r o u g h o u t   the  whole  l e n g t h   of  the  p r o d u c t ,   even  i n  

the   a r e a s   of  s a i d   p o c k e t s   o b t a i n e d   by  p r o c e s s i n g   wi th   a l -  

t e r n a t i n g   mo t ion   and  in  the  a r e a   of  the  s o l e .  

In  p r a c t i c e ,   for   the  f o r m a t i o n   of  s a i d   p o c k e t s   w i t h  

a l t e r n a t i n g   m o t i o n   t h e r e   are   e n v i s a g e d   i n c r e a s e s   and  r e d u c t - /  

i o n s   in  the  a r c s   of  n e e d l e s   w o r k i n g   in  bo th   the  upper   a n d  

lower   c y l i n d e r s   of  the  m a c h i n e .  

A  f u r t h e r   o b j e c t   of  the   i n v e n t i o n   is  formed  by  a  t w o -  

c y l i n d e r   mach ine   (or  the  e q u i v a l e n t )   fo r   p r o c e s s i n g   wi th   a n  

a l t e r n a t i n g   mo t ion   t oo ,   s a i d   mach ine   b e i n g   c h a r a c t e r i z e d   by  

i n c l u d i n g :  

-  in  each  c y l i n d e r ,   s i m p l e   n e e d l e s   w i th   h o o k - w i s e   p o i n t   a n d  

l a t c h ,   s a id   n e e d l e s   b e i n g   a l t e r n a t e d ,   a c c o r d i n g   to  a  s u i t -  

a b l e   l a y - o u t ,   wi th   s l i d i n g   e l e m e n t s   a l s o   c a l l e d   " s l i d e r s " ,  

which   a r e  i n t e n d e d   fo r   f u n c t i o n s   more  u n d e r s t a n d a b l y   d e -  

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

of  the  o t h e r   c y l i n d e r ,   w h e r e i n   n e e d l e s   are  e n v i s a g e d   t h a t .  



c o i n c i d e   wi th   the  s l i d e r s   of  the  f i r s t   c y l i n d e r   so  as  t o  

c o o p e r a t e   w i th   t h e m ;  

-  s t i t c h   cams  s u b s t a n t i a l l y   s y m m e t r i c a l   in  r e s p e c t   of  t h e  

f e e d ,   for   p r o c e s s i n g   wi th   a l t e r n a t i n g   m o t i o n ,   and  s u b s t a n t -  

i a l l y   s y m m e t r i c a l   in  r e s p e c t   of  a  p l a n e   of  symmetry  b e t w e e n  

the  two  c y l i n d e r s ;  

-  and  t r a n s f e r   means  or  s o - c a l l e d   p i c k e r s ,   s y m m e t r i c a l l y  

p l a c e d   r e s p e c t i v e l y   for   i n s e r t i n g   and  e x c l u d i n g   from  w o r k ,  

d u r i n g   the  a l t e r n a t i n g   movement ,   the  n e e d l e s   and  s l i d e r s  

of  each  c y l i n d e r   in  c o m b i n a t i o n   wi th   the  a f o r e s a i d   s u b t a n t -  

i a l l y   s y m m e t r i c a l   s t i t c h   cams,  s a i d   p i c k e r s   making  p o s s i -  

ble   the  i n c r e a s e s   and  r e d u c t i o n s   in  the  c o u r s e s   of  a l t e r -  

n a t i n g   s t i t c h e s .  

To  be  more  s p e c i f i c ,   the  mach ine   a c c o r d i n g   to  the   i n v e n -  

t i o n   is  e q u i p p e d   w i t h   s u b s t a n t i a l l y   t r a d i t i o n a l   n e e d l e s  

p r o v i d e d   wi th   a  h o o k - l i k e   p o i n t   and  a  l a t c h ,   s a i d   n e e d l e s  

each  h a v i n g   at  l e a s t   one  b u t t   to  c o n t r o l   the  n e e d l e ;   t h e  

s l i d e r s   are  c o n f o r m e d   w i t h o u t   the   a t t a c h m e n t   means  fo r   t r a n -  

s f e r r i n g   t w o - s p r i n g   n e e d l e s   but   are   confo rmed   s o l e l y   to  e n -  

sure   the  o p e n i n g   of  the  l a t c h   and  are  p r o v i d e d   w i t h   b u t t s  

to  c o o p e r a t e   w i t h   the  p i c k e r s   and  p o s s i b l e   s e l e c t i o n   b u t t s .  

The  s y m m e t r i c a l   s t i t c h   cams  are   p r e f e r a b l y   of  the  t y p e  

u s u a l l y   employed   in  f l a t   k n i t t i n g   mach ines   fo r   a l t e r n a t i n g  

m o t i o n ,   the   p u r p o s e   b e i n g   to  e n s u r e   b e t t e r   p r o t e c t i o n   o f  

the  l a t c h e s .  

With  a  l a y - o u t   such  as  the  a f o r e s a i d   l a y - o u t   many  a d -  

v a n t a g e s   are  o b t a i n e d   which  w i l l   be  obv ious   to  e x p e r t s   i n  

t h i s   f i e l d .   From  s a i d   a d v a n t a g e s   we  can  p i ck   out  the   f o l l o w -  

ing.   The  m a c h i n e   is  not   e q u i p p e d   wi th   t w o - h o o k   n e e d l e s ,  

which  b e s i d e s   b e i n g   e x p e n s i v e ,   are  t r o u b l e s o m e   when  t h e y  

are  t h i n   fo r   making   p r o d u c t s   of  s o - c a l l e d   f i n e   g a u g e s .  

The  s l i d e r s   too  are  made  w i t h o u t   the  h o o k - w i s e   c o n f o r m a -  

t i o n   which  c a u s e s   c e r t a i n   p r o b l e m s .   As  a  r e s u l t ,   the  p o s s i - .  



b i l i t y   is  a v o i d e d   of  b r e a k a g e s   due  to  the  c o n t i n u o u s   i m p a c t s  

which  occur   be tween   a  s l i d e r   and  a  t w o - s p r i n g   n e e d l e   a t t a c h e d  

t h e r e t o   in  the  p r e s e n c e   of  the  p lay   needed  fo r   the  a t t a c h -  .  

ment ,   a  p lay   which  i n c r e a s e s   w i th   wear.   The  n e c e s s i t y   f o r  

h i g h - p r e c i s i o n   p r o c e s s i n g   is  a v o i d e d ,   which  would  o t h e r w i s e .  

be  needed   i f   i t   were  n e c e s s a r y   to  a r r a n g e   fo r   the  r e c i p r o c a l  

a t t a c h m e n t   of  n e e d l e s   and  s l i d e r s .   All  the  o r g a n i s m s   a r e  

e l i m i n a t e d   which  are   n e e d e d ,   in  mach ines   e q u i p p e d   w i th   t w o -  

s p r i n g   n e e d l e s ,   to  cause   the  t r a n s f e r   of  the  n e e d l e s   and  t h e  

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

ment  of  the  n e e d l e .   The  n e c e s s i t y   is  a l so   e l i m i n a t e d   of  h a v -  

ing  to  hold   down  the  speed   of  the  machine   and,  t h e r e f o r e ,   t o  

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

which  i s ,   i n s t e a d ,   n e c e s s a r y   wi th   t w o - h o o k   n e e d l e s   and  t h e  

r e l a t i v e   s l i d e r s .  

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  r e a d i n g -  

the  d e s c r i p t i o n   a n d  a t t a c h e d   f i g u r e s ,   which  show  a  p r a c t i c a l  

but  n o n - r e s t r i c t i v e   example   of  the  i n v e n t i o n   i t s e l f ,   a n d  w h e r e i n  

F ig .   1  shows a  s e c t i o n   of  the   d o u b l e - c y l i n d e r ;  

F ig .   2  shows  a  rough  o v e r a l l   s k e t c h   of  the  d e v e l o p m e n t   o f  

the  j a c k e t   of  c a m s ;  

F i g s .   3  &  4  show  in  d e t a i l   two  p o r t i o n s   of  t h a t   j a c k e t ,   w i t h  

n e e d l e s   and  s l i d i n g   e l e m e n t s ,   or  s o - c a l l e d   " s l i d e r s "  

in  v a r i o u s   p o s i t i o n s :  

F i g s .   5  &  6  g ive   two  v iews  o f  a   n e e d l e :  

Figs .  7  &  8  g ive   two  c o r r e s p o n d i n g   v i e w s  o f   a  s l i d e r ;  

-  F i g . . 9   shows  a  sock  p r o d u c t   which  can  be  made  a c c o r d i n g   t o  

the  i n v e n t i o n ;  

-  F i g s .   10  &  11  show  an  a n g u l a r   d i ag ram  r e l a t i n g   to  the  a r c s  

of  n e e d l e s   w o r k i n g   d u r i n g   the  f o r m a t i o n   o f  

the  s a i d   p o c k e t s ,   and  a  d i a g r a m m a t i c   s t r u c -  

t u r e   of  a  p o c k e t .  

A c c o r d i n g   to  the  d e t a i l s   shown  in  the  a t t a c h e d   d r a w i n g s  



of  a  d o u b l e - c y l i n d e r   c i r c u l a r   k n i t t i n g   m a c h i n e ,   1  is  t h e  

lower  c y l i n d e r   and  3  is   the   upper   c y l i n d e r ,   which  are  em- 

b o d i e d   s u b s t a n t i a l l y   in  a  t r a d i t i o n a l   way  and  are  p r o v i d e d , .  

amongst   o t h e r   t h i n g s ,   wi th   c o r r e s p o n d i n g   l e n g t h w i s e   c h a n n e l s  

for   n e e d l e s   and  s l i d e r s ;   a r o u n d   each  of  the  y  l i n d e r s   is  e n - .  

v i s a g e d   a  j a c k e t   of  cams,  5  and  7  r e s p e c t i v e l y ;   each  of  s a i d  

j a c k e t s   5  or7  is  e q u i p p e d   wi th   cams  shown  in  the  d r a w i n g s  

and  d e s c r i b e d   b e t t e r   h e r e i n a f t e r .   The  cams  of  the  t w o j a c k e t s  

5,  7.  are  s u b s t a n t i a l l y   s y m m e t r i c a l   in  r e s p e c t   of  a  p l a n e  

of  symmetry  of  the   c y l i n d e r s   1,  3  at  r i g h t   a n g l e s   to  t h e  

common  ax i s   of  s a i d   c y l i n d e r s   and  d i s p o s e d   b e t w e e n   the  two  

c y l i n d e r s   1,  3 .  

Each  c y l i n d e r   1  or 3  is  e q u i p p e d   wi th   n e e d l e s   9  and  s l i d e r s  

11.  The  n e e d l e s   are   of  a  s u b s t a n t i a l l y   t r a d i t i o n a l   t y p e ,   h a v -  

ing  a  body  p r o v i d e d   wi th   at  l e a s t   one  b u t t   12  fo r   c o o p e r a t -  

ion  w i th   i n c l u s i o n   and  e x c l u s i o n   p i c k e r s   and  a l so   p r o v i d e d  

wi th   a n  e n d   or  h o o k - s h a p e d   p o i n t   14  and  wi th   a  l a t c h   16  a r t -  

i c u l a t e d   c l o s e   to  s a i d   p o i n t   14  and  c o o p e r a t i n g   t h e r e w i t h ;  

the  lower   n e e d l e s   are  i n t e n d e d   fo r   p r o c e s s i n g   the  h e e l   a n d  

toe  of  the   sock  and  a re   e q u i p p e d   w i th   a  l a t e r a l - l a t c h   a p p e n -  

dix  18  which   s e r v e s   so  as  to  be  ab l e   to  c l o s e   the  s i n k e r   n i b  

of  the  lower   c y l i n d e r   1  d u r i n g   the  i n c r e a s e s   and  r e d u c t i o n s  

of  the  h e e l ,   t h i s   b e i n g   a  p r o c e s s   a l r e a d y   known  wi th   d o u b l e  

c y l i n d e r   m a c h i n e s   wi th   t r a n s f e r   of  n e e d l e s   and  wi th   dummy 

s i n k e r .   The  s l i d e r s   11  too  c o m p r i s e   a  b u t t   20  i n t e n d e d   t o  

c o o p e r a t e   w i t h   the  p i c k e r s   and  have  an  a c t i v e   end  22  to  e n -  

sure  the  o p e n i n g   of  the   l a t c h   16  of  an  a p p o s e d   n e e d l e   9  up  

to  the  t ime  when  t h i s   t a s k   is  u n d e r t a k e n   by  an  a p p r o p r i a t e  

cam  e n v i s a g e d   in  the  r e s p e c t i v e   j a c k e t   5or   7;  in  e s s e n c e ,  

the  s l i d e r   11  s e r v e s   to  p r o t e c t   the  l a t c h   16  and  to  d e t e r m i n e  

the  o p e n i n g ' t h e r e o f   in  a  t r a d i t i o n a l   manner  as  r e g a r d s   t h e  

opposed   n e e d l e   9;  e a c h  s l i d e r   11  a l s o   s e r v e s   to  r e g u l a t e   t h e  

o p e r a t i o n   of  the   p i c k e r s   and  to  o b t a i n   r e g u l a r   r e d u c t i o n s  



and  i n c r e a s e s   d u r i n g   f o r m a t i o n   of  s a id   p o c k e t s   wi th   a l t e r n a t -  

ing  m o t i o n ,   as  w i l l   be  shown  b e t t e r   h e r e i n a f t e r .   The  l o w e r  .  

s l i d e r s   11  of  the  zones  of  p o c k e t s   wi th   i n c r e a s e s   and  r e -  

d u c t i o n s   a l s o   c o m p r i s e   a  l a t e r a l   l a t c h   24  l i k e   the  l a t c h   1 8 ;  

s a id   l a t e r a l   l a t c h   has  the  p u r p o s e ,   l i k e   the  l a t c h   18,  o f  

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

a l r e a d y   e x s i s t s   in  t w o - c y l i n d e r   m a c h i n e s   wi th   t r a n s f e r   o f  

n e e d l e s .  

The  mach ine   has  in  a  f i r s t   c y l i n d e r   the  n e e d l e s   a n d  

s l i d e r s   11  a l t e r n a t i n g   in  s u c c e s s i v e   c h a n n e l s   w i th   a  p r e d i s p o -  

sed  l a y - o u t   d e p e n d i n g   on  the  c o n f o r m a t i o n   of  the  r i b b e d  

f a b r i c   to  be  made;  in  the  o t h e r   c y l i n d e r   the  n e e d l e s   9  a r e  

a r r a n g e d   o p p o s i t e   the  s l i d e r s   11  of  the  f i r s t   c y l i n d e r ,   w h i l e  

the  s l i d e r s   11  are  o p p o s i t e   the  n e e d l e s   9  of  the  f i r s t   c y l -  

i n d e r .  

In  s u b s t a n c e ,   to  each  n e e d l e   9  t h e r e   c o r r e s p o n d s   in  t h e  

o p p o s i t e   c y l i n d e r   1  o  3  a   s l i d e r   11  i n t e n d e d   to  c o o p e r a t e  

w i th   s a i d   n e e d l e   in  o p e n i n g   the  l a t c h   16.  F i g s .   3  &  4  show 

a  l a y - o u t   of  n e e d l e s   9  to  make  r i b b e d   s t i t c h e s   1  :  1 .   F i g s .  

10  &  11  show  a  d i a g r a m   of  the  l a y - o u t   of  n e e d l e s   9  to  f o r m  

a  p o c k e t   fo r   toe  and  h e e l ,   and  a l s o   a  d i a g r a m   of  the  p o c k e t  

which  can  be  o b t a i n e d   wi th   a l t e r n a t i n g   m o t i o n .   In  the  i n t e r -  

m e d i a t e   arc  B  of  the  p o c k e t   a r e  f o r m e d   the  c o u r s e s   of  s t i t c h -  

ing  of  minimum  l e n g t h ;   in  the  a r c s   A  o u t s i d e   the  arc  B  a r e  

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

a  p o c k e t   w i th   a l t e r n a t i n g   m o t i o n ,   the  c o u r s e s   of  s t i t c h e s   o f  

maximum  l e n g t h   b e i n g   i n d i c a t e d   wi th   the  arc  C;  the  a r c s   A 

a r e ,   r o u g h l y ,   of  the  o r d e r   of  30°  and  the  arc  B  i s ,   r o u g h l y ,  

of  the  o r d e r   of  1 0 0 ° - 1 2 0 °   for   the  f o r m a t i o n   of  a  h e e l   or  t o e  

of  a  sock.   The  n e e d l e s   and  s l i d e r s   are  r e a d y ,   when  c o r r e s p o n d  

ing  wi th   the  a rcs   A,  to  c o o p e r a t e   wi th   the  p i c k e r s .  

F i g s .   2  &  4  show  the  d e v e l o p m e n t   of  t h e  t w o   j a c k e t s   o f  

cams  5  &  7,  w h e r e i n   the  cams  are  s u b s t a n t i a l l y   s y m m e t r i c a l ,  



a p a r t   from  the  l a y - o u t   of  the  cams  30,  which  s e r v e   to  p r o -  

t e c t   the   l a t c h e s   16  and  keep  them  open.   In  the  j a c k e t   o f  

.  cams  5  or7  the  doub l e   a r rows   f32D  and  f32S  i n d i c a t e   the  two .  

p o s i t i o n s   of  a  f i r s t   feed   of  the  y a r n ,   which  s e r v e s   to  f e e d .  

t h e   ya rn   fo r   f o r m i n g   the  s t i t c h e s   in  c o r r e s p o n d e n c e   w i t h  

s t i t c h - f o r m i n g   cams  34  of  the  lower   c y l i n d e r   and  134  of  t h e .  

.  u p p e r   c y l i n d e r ;   the   r e l a t i v e   t h r e a d   gu ide   is  d i s p l a c e d   t o  

the  p o s i t i o n   f32D  fo r   the  f o r m a t i o n   of  the  t u b u l a r   p o r t i o n  

of  the  sock  w i th   c o n t i n u o u s   m o t i o n ;   s a i d   t h r e a d   gu ide   i s ,   i n -  

s t e a d ,   d i s p l a c e d   a l t e r n a t i v e l y   to  the  two  p o s i t i o n s   f32D  a n d  

F32S  in  s t e p   w i t h   a l t e r n a t i n g   movements   of  the  n e e d l e   c y l -  

i n d e r   1  or 3  d u r i n g   f o r m a t i o n   of  the  toe  and  h e e l   p o c k e t s   w i t h  

a l t e r n a t i n g   m o t i o n   and  w i th   only   a f o r e s a i d   f e e d .   Dur ing   c o n -  

t i n o u s   m o t i o n   ( f o r m a t i o n   of  the  t u b u l a r   p o r t i o n   of  the  s o c k )  

t h e r e   i n t e r v e n e s ,   a c c o r d i n   to  the  d r a w i n g s ,   at  l e a s t   a n o t h e r  

f eed   at  f 36 ,   which   is  i n t e n d e d   to  f eed   the  t h r e a d   fo r   f o r m a t -  

ion  of  s t i t c h e s   in  c o r r e s p o n d e n c e   w i th   the  s t i t c h f o r m i n g   cams 

38  in  the  lower   c y l i n d e r   and  138  in  the  uppe r   c y l i n d e r ;   t h i s  

second   (and  eve ry   o t h e r )   feed   is  at  a  f i x e d   p o s i t i o n s   b e -  

cause   i t   is  i n t e n d e d   to  work  only  w i th   c o u n t i n u o u s   m o t i o n   o f  

r o t a t i o n   of  the   n e e d l e   1  &  3  c y l i n d e r s   in  the  d i r e c t i o n   o f  

the  a r row  fC,  w h i l e   the  f i r s t   f e ed   is  d i s p l a c e d   to  f32D  a n d  

f32S  when  w o r k i n g   wi th   a l t e r n a t i n g   m o t i o n   o f  t h e   n e e d l e   c y l -  

i n d e r s ,   the  cams  34  and  134  b e i n g   s y m m e t r i c a l   in  r e s p e c t  

of  a  d i a m e t r a l   p l a n e .  

Two  e x c l u s i o n   p i c k e r s   42  and  44  may  c o o p e r a t e   in  a  t r a -  

d i t i o n a l   way  w i t h   the  cam  34,  b e i n g   a r r a n g e d   s y m m e t r i c a l l y  

in  r e s p e c t   of  the   cam  34;  l i k e w i s e ,   p i c k e r s   142  and  144  a r e  

e n v i s a g e d   f o r   c o o p e r a t i n g   w i th   the  cam  134  and  are  a r r a n g e d  

s y m m e t r i c a l l y   t h e r e t o .   M o r e o v e r ,   one  s i n g l e   i n s e r t i o n   p i c -  

ker   46  is  e n v i s a g e d   fo r   c o o p e r a t i n g   wi th   the  cam  34,  and  i n  

a  c o r r e s p o n d i n g   manner  an  i n s e r t i o n   p i c k e r   146  is  e n v i s a g e d  

for   c o o p e r a t i n g   wi th   the  cam  134.  In  a  l a y - o u t   1 :   1  fo r   r i b -  



bed  s t i t c h i n g ,   when  the  p i c k e r s   42,  44  and  142,  144  are  i n - ,  

s e r t e d ,   they  e x c l u d e   the  f i r s t   n e e d l e   9  or  f i r s t   s l i d e r   1 1  

in  an  arc  of  n e e d l e s   at  work  a d v a n c i n g   in  every   c y l i n d e r   1 , .  

3  a n d  b r i n g   the  b u t t   12  of  each  n e e d l e   9  or  b u t t   20  of  t h e  

opposed  s l i d e r   above  the  cam  34  or  134  (and  o u t s i d e   t h e  

a c t i o n   t h e r e o f )  i n   such  a  way  as  to  p r e v e n t   the  f o r m a t i o n   o f  

the  s t i t c h   wi th   s a i d   n e e d l e   9.  Each  of  the  p i c k e r s   46  and  1 4 6 ,  

when  i n s e r t e d ,   i n c l u d e s   ( a c c o r d i n g   to  r i b b e d   s t i t c h i n g   1 :   1 )  

a  n e e d l e   9  and  a ' s l i d e r   11  a d j a c e n t   to  the  arc  w o r k i n g   a n d  

ac t s   on  the  b u t t   12  o  20  of  the  n e e d l e   9  and  s l i d e r   11  a d j a c  

ent  to  the  ends  of  an  arc  of  n e e d l e s   at  work  at  t h a t   m o m e n t ,  

c a u s i n g   t h e i r   b u t t s   12  and  20  to  pass   below  the  cams  34  a n d  

134  so  as  to  form  the  s t i t c h   wi th   s a i d   n e e d l e s .   Thus  i t   i s  

p o s s i b l e   to  o b t a i n   w i th   s a i d   p i c k e r s   42,  44;  142,  144  t h e  

r e d u c t i o n s ,   and  to  o b t a i n   w i t h   the  p i c k e r   46;  146  the  i n -  

c r e a s e s   a long   the  a r c s   of  n e e d l e s   A  d u r i n g   f o r m a t i o n   o f  

p o c k e t s   wi th   a l t e r n a t i n g   m o t i o n ,   so  as  to  o b t a i n   s a i d   p o c k e t s  

in  a  s u b s t a n t i a l l y   t r a d i t i o n a l   way;  f u r t h e r m o r e ,   as  r e g a r d s  

the  f o r e g o i n g ,   each  p o c k e t   is  o b t a i n e d   wi th   the  f o r m a t i o n  

of  some  s t i t c h e s   w i th   the  n e e d l e s   9  of  the  lower   c y l i n d e r   1 

and  of  o t h e r   s t i t c h e s   w i t h   the  n e e d l e s   9  of  the  uppe r   c y l -  

i n d e r   3,  i n  r e l a t i o n   to  the  l a y - o u t   of  the  n e e d l e s   9  a n d  

s l i d e r s   11  on   the  two  c y l i n d e r s ,   1  and  3,  as  shown  in  f i g s .  

3  and  4,  for   i n s t a n c e .  

See ing   t h a t   the  p i c k e r s   of  the  uppe r   and  lower   j a c k e t s  

7  &  5  are  a c t i v a t e d   or  d i s a c t i v a t e d   at  one  and  the  same  t i m e  

( f o r   r e d u c t i o n s   or  i n c r e a s e s   r e s p e c t i v e l y ) ,   when,  fo r   e x a m p l e ,  

the  complex  of  p i c k e r s   44,  144  is  i n s e r t e d ,   e i t h e r   the  b u t t  

12  of  a  n e e d l e   or  the  b u t t   20  of  a  s l i d e r   is  t a k e n   out  o f  

work,   above  the  cam  34,  in  the  lower   c y l i n d e r   1  by  the  p i c k e r  

44,  d e p e n d i n g   on  w h e t h e r   the  f i r s t   b u t t   of  the  arc  t h e n   a t  

work  b e l o n g s   to  a  n e e d l e   9  or  to  a  s l i d e r   11;  at  the  same 

t ime  the  p i c k e r   144  t a k e s   out  of  work  a  b u t t   12  of  a  n e e d l e  



9  ( i f   the  p i c k e r   44  has  t a k e n   out  of  work  a  b u t t   20  of  a  

s l i d e r )   or  e l s e   a  b u t t   20  of  a  s l i d e r   11  ( i f   the  p i c k e r  

44  has  t a k e n   out  of  work  a  b u t t   12  of  a  n e e d l e ) .  

I t   o b v i o u s l y   f o l l o w s   t h e r e f r o m   t h a t   at  each  i n v e r t e d  

s t r o k e   of  the  n e e d l e   c y l i n d e r   1  or  3  t h e r e   are  e x c l u d e d   s i m -  

u l t a n e o u s l y   a  n e e d l e   9  in  one  c y l i n d e r   1  or  3  and  a  s l i d e r  

11  in  the  o t h e r   c y l i n d e r   3  or  1,  w h i l s t   d u r i n g   the  s u c c e s s i v e  

a l t e r n a t i n g   o s c i l l a t i o n s   of  each  c y l i n d e r   1  or  3  the  n e e d l e s  

9  and  the  s l i d e r s   11  which  are  l o c a t e d   in  the  s u c c e s s i v e  

g r o o v e s   wi th   the   p r e - s e t   l a y - o u t   are  e x c l u d e d   s u c c e s s i v e l y .  

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

s t i t c h e s   and,  t h e r e b y ,   in  the  a rc   of  n e e d l e s   at  work  at  t h a t  

moment.  I t   s h o u l d   be  n o t e d   t h a t   the  d e c r e a s e   can  be  b r o u g h t  

about   b u t t   by  b u t t   or  even ,   in  some  c a s e s ,   each  t ime  per   p a i r  

or  g r e a t e r   number  of  b u t t s   in  r e l a t i o n   to  the  c o n f o r m a t i o n  

of  the  p i c k e r s   ( f o r   i n s t a n c e ,   per   two  f e e d s   d u r i n g   the  f o r -  

m a t i o n   of  the   p o c k e t s ) .   When  the  two  p i c k e r s   46  and  146  t o o  

are  se t   to  work  s i m u l t a n e o u s l y ,   at  each  o s c i l l a t i o n   t h e r e  

are  i n s e r t e d   i n t o   o p e r a t i o n   a  n e e d l e   9  and  s l i d e r   11  o p p o s -  

i t e   to  each  o t h e r ,   of  which  the  b u t t s   12  &  20  are  made  t o  

pass   unde r   the  cams  34  and  134,  so  as  to  o b t a i n   in  t h i s   way 

an  i n c r e a s e   in  the   arc   of  n e e d l e s   at  work  and,   t h e r e f o r e ,   a n  

i n c r e a s e   in  the   p o c k e t   b e i n g   fo rmed;   n o r m a l l y   the   p i c k e r s  

46  and  146  i n c l u d e   two  b u t t s ,   one  of  which  is  e x c l u d e d   by  

the  r e s p e c t i v e   p i c k e r   42  and  142  or  44  and  144  from  the  s u c -  

c e s s i v e   c o u r s e .   In  t h i s   case  t o o ,   to  a  n e e d l e   9  se t   to  w o r k  

in  a  c y l i n d e r   1  or  3  t h e r e   c o r r e s p o n d s   the  a c t i v a t i o n   o f  

the  c o r r e s p o n d i n g   o p p o s e d   s l i d e r   11  in  the  o t h e r   c y l i n d e r  

3  or  1;  t h i s   is   b r o u g h t   about   by  the  p r e s e n c e   of  b u t t s   12 

or  20  in  each  of  the   c h a n n e l s   of  each  c y l i n d e r   1  or  3 .  

I t   f o l l o w s   from  the  f o r e g o i n g   t h a t   i n c r e a s e s   and  r e -  

d u c t i o n s   are  o b t a i n e d   r e g u a r l y ,   j u s t   as  in  a  p o c k e t   made 

wi th   smooth  s t i t c h i n g ,   by  i n s e r t i n g   or  t a k i n g   out  (a t   t h e  



ends  of  an  arc  of  n e e d l e s   at  work)  n e e d l e s   9  B e l o n g i n g   a f t e r -  

n a t i v e l y   ( a c c o r d i n g   to  the  p r e - s e t   p r o g r a m m e  f o r   r i b b e d   s t i t c h -  

ing)   one  n e e d l e   9  to  the  upper   c y l i n d e r   3  a n d  o n e   n e e d l e   t o .  

the  lower   c y l i n d e r   1  a l o n g   the  a r c s   A. 
As  s a i d   e a r l i e r ,   to  the  i n s e r t i o n   of  one  n e e d l e   9  in  o n e  

c y l i n d e r   1  or  3  t h e r e   c o r r e s p o n d s   the  i n s e r t i o n   of  a  s l i d e r  

11  in  the  o t h e r   c y l i n d e r   3  or  1,  and  t h e r e f o r e   to  e v e r y  

n e e d l e   9  at  work  t h e r e   c o r r e s p o n d s   an  a c t i v e   s l i d e r   11  w h i c h  

thus   p r o t e c t s   the  l a t c h   16  of  the  n e e d l e   9  and  e n s u r e s   t h a t  

i t   is  open  d u r i n g   the  f u n c t i o n i n g   of  the  n e e d l e   9;  to  t h e  

e x c l u s i o n   of  a  n e e d l e   9  from  work  t h e r e   c o r r e s p o n d s   the  e x -  

c l u s i o n   of  the  c o r r e s p o n d i n g   s l i d e r   11  in  the  opposed   c y l -  

i n d e r .   The  s l i d e r s   11,  t h e r e f o r e ,   have  the  doub l e   t a s k   o f  

r e g u l a r i z i n g   the  i n s e r t i o n   and  e x c l u s i o n   of  the  n e e d l e s   9 ,  

whereby  s a i d   s l i d e r s   11  and  s a i d   n e e d l e s   9  c o o p e r a t e   w i t h  

p i c k e r s  ,   and  a l s o   of  s t a r t i n g   to  work  in  a  t i m e l y   m a n n e r  

so  as  to  p r o t e c t   the  n e e d l e s   9  o p p o s t i t e   to  t h e m .  

The  f o r e g o i n g   makes  i t   c l e a r  t h a t   a f t e r   the  f o r m a t i o n   o f  

a  leg  G  wi th   r i b b e d   s t i t c h i n g   (see  F ig .   9)  and  a f t e r   the  f r o n t ,  

marked  wi th   F1,  F2  and  F3  in  s a i d   f i g u r e ,   has  been  r e a c h e d  

the  a l t e r n a t i n g   m o t i o n   b e g i n s   f o r  t h e   f o r m a t i o n   of  the  h e e l  

T  wi th   i n c r e a s e s   and  r e d u c t i o n s   a l ong   the  a rcs   A,  w h i l s t  

a l ong   t h e  f r o n t   of  the   i n s t e p   of  t h e   f o o t   the  n e e d l e s   9  r e -  

main  out  of  a c t i o n   and  w i t h h o l d   the  ( r i b b e d )   s t i t c h i n g  

wh i l e   w a i t i n g   to  r e s t a r t   t h e i r   work.  Dur ing   the  a l t e r n a t i n g  

m o t i o n  t h e   h e e l   T  is  formed  in  the  manner  d e s c r i b e d   w i t h  

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

a l o n g   the  leg  G.  When  the  h e e l   T  is  c o m p l e t e d ,   the  w o r k i n g  

f r o n t   is  t h a t   i n d i c a t e d   wi th   F4,  F2  and  F3;  f rom  t h i s   p o i n t  

onward  the  work  b e g i n s   a g a i n   wi th   c o n t i n u o u s   m o t i o n   of  t h e  

n e e d l e   c y l i n d e r   1-3  so  as  to  form  the  zone  P  of  the  f o o t ,  

s a i d   zone  too  b e i n g   worked  wi th   r i b b e d   s t i t c h i n g   a c c o r d i n g  

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



F5,  F6  and  F7  is  r e a c h e d ;   a  second   end  p o c k e t   E  is  t h e n  

formed  fo r   the   toe  of  the  sock  or  s t o c k i n g   by  means  of  f u r - _  

t h e r   p r o c e s s i n g   w i th   a l t e r n a t i n g   m o t i o n ,   making  use  of  a r c s .  

of  n e e d l e s   which  in  g e n e r a l   c o r r e s p o n d   w i t h   t h o s e   used  f o r  

the  f o r m a t i o n   of  the  p o c k e t   T.  The  p o c k e t   E  too  is   f o r m e d  

wi th   the  same  s t r u c t u r e   of  t e x t u r e   w i t h   r i b b e d   s t i t c h i n g ,  

as  p rogrammed  fo r   the  whole  p r o d u c t .  

As  in  t r a d i t i o n a l   m a c h i n e s ,   in  the  c h a n n e l s   of  the  c y l -  

i n d e r s   1  and  3  or  of  only  one  of  the  c y l i n d e r s ,   b e s i d e s   t h e  

s l i d e r s   11  and  n e e d l e s   &and  b e s i d e s   the  s e l e c t i o n   j a c k s   50 

and  52  f o r   the   s t a r t i n g   o p e r a t i o n s   and  f o r   the  p o c k e t s ,   f u r -  

t h e r   j a c k s   are   e n v i s a g e d   by  means  of  which  the  l i f t i n g   o f  

the  n e e d l e s   9  and  s l i d e r s   11  cab  be  o p e r a t e d   s e l e c t i v e l y   t o  

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

d e p e n d i n g   one  d e t e r m i n e d   p a t t e r n s .   These  p a t t e r n s ,   s t i l l   o b -  

t a i n e d   w i th   r i b b e d   f a b r i c   but   wi th   t u c k e d   s t i t c h e s   or  d i s -  

c h a r g e d   to  s u i t   the  p a t t e r n ,   can  be  d e v e l o p e d   a long   the  l e g  

G  and  f o o t   D  of  the  sock  in  a  c i r c u l a r   manner  or  in  d e s i r e d  

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

In  p a r t i c u l a r ,   a  d i f f e r e n t a t i o n   ba sed   on  such  c r i t e r i a  

can  be  o b t a i n e d   to  a d v a n t a g e   in  c o r r e s p o n d e n c e   w i th   an  i n i t i a l  

zone  1  c o i n c i d i n g   wi th   the  top  of  a  sock ,   in  t h i s   way  m a k i n g  

s o m e t h i n g   l i k e   the  top  t r a d i t i o n a l l y   p r o d u c e d   wi th   r i b b e d  

s t i t c h i n g   d i f f e r e n t i a t e d   from  t h a t   of  the  l eg   G  a n d / o r   f o o t  

D  of  the  sock ;   a  d i f f e r e n t i a t i o n   can  a l s o   be  o b t a i n e d   s i m p l y  

(or  in  a d d i t i o n   to  the  e f f e c t   of  a  p a t t e r n )   wi th   the  i n t r o -  

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

an  e l a s t i c   ya rn   as  a  r u b b e r   t h r e a d .  

I t   is  to  be  u n d e r s t o o d   t h a t   the   d r a w i n g s   show  only  o n e  

e x a m p l e ,   which   is  g iven   only  as  a  p r a t i c a l   d e m o n s t r a t i o n  

of  the  i n v e n t i o n ,   but  s a i d   i n v e n t i o n   cab  be  v a r i e d   as  r e -  

g a r d s   s h a p e 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  

the  scope   of  the   c o n c e p t   i n s p i r i n g   the  i n v e n t i o n   i t s e l f .  



The  p o s s i b l e   p r e s e n c e   of  r e f e r e n c e   numbers   in  the  a t t a c h e d  

c l a i m s   has  the  p u r p o s e   of  making  e a s i e r   the  r e a d i n g   of  t h e  

c l a ims   w i th   r e f e r e n c e   to  the  d e s c r i p t i o n   and  d r a w i n g s   a n d  

does  not  r e s t r i c t   the  scope   of  the  p r o t e c t i o n   a f f o r d e d   by  

the  c l a i m s .  

I t   is  b e s t   to  no te   t h a t   a  n e e d l e   and  i t s   opposed   s l i d e r  

can  be  i n t r o d u c e d   i n t o   the  c h a n n e l s   of  the  c y l i n d e r s   of  t r a -  

d i t i o n a l   m a c h i n e s   in  a l l   the  p o s i t i o n s   in  wh ich ,   d u r i n g   t h e  

whole  c y c l e   of  p r o d u c t i o n   of  the   p r o d u c t ,   a  t r a n f e r   of  a  

s t i t c h   from  one  n e e d l e   b o a r d   to  the  o t h e r   is  not  r e q u i r e d .  



-  P r o c e d u r e   fo r   the  p r o d u c t i o n   of  a  sock  or  the  l i k e   w i t h  

u n i f o r m   r i b b e d   s t i t c h i n g ,   w i th   p o c k e t s   fo r   hee l   (T)  a n d / o r .  

toe   (E)  formed  wi th   a l t e r n a t i n g   m o t i o n ,   c h a r a c t e r i z e d   by  

the  f a c t   t h a t   p r o c e s s i n g   is  c a r r i e d   out  wi th   u n i f o r m   r i b b e d .  

s t i t c h i n g   t h r o u g h o u t   the  whole  l e n g t h   of  the  p r o d u c t ,   w h e r e b y  

the   p o c k e t s   fo r   hee l   (T)  a n d / o r   toe  (E)  are  a l s o   made  w i t h  

s a i d   r i b b e d   s t i t c h i n g   w i th   a l t e r n a t i n g   mot ion   and  w i t h  

r e d u c t i o n s   and  i n c r e a s e s   in  the  c o u r s e   for   the  f o r m a t i o n  

of  s a i d   p o c k e t s .  

2  -   P r o c e d u r e   as  in  the  Claim  h e r e i n b e f o r e ,   c h a r a c t e r i z e d  

by  the  f a c t   t h a t ,   so  as  to  form  the  p o c k e t s   (T  &  E)  w i t h  

a l t e r n a t i n g   m o t i o n ,   i n c r e a s e s   and  r e d u c t i o n s   are   e n v i s a g e d  

in  the  a r c s   of  n e e d l e s   w o r k i n g   in  the  upper   and  l o w e r  

c y l i n d e r s   (3 -1)   of  the  m a c h i n e .  

3  -   P r o c e d u r e   fo r   f o r m i n g   a  sock ,   as  d e s c r i b e d   and  s h o w n .  

4  -   A  sock  p r o d u c t   or  the  l i k e   w i th   hee l   (T)  and,   p o s s i b l y ,  

toe   (E)  c h a r a c t e r i z e d   by  the   f a c t   t h a t   i t   i s  w o r k e d   w i t h  

the   p r o c e d u r e   d e s c r i b e d   and  shown  and  thus   is  c o m p o s e d  

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

of  the   p r o d u c t ,   even  in  the   zones  of  the  p o c k e t s   (T  &  E ) ,  

which  are   of  the  type   made  w i t h   p r o c e s s i n g   wi th   a l t e r n a t i n g  

m o t i o n  a n d   a l s o   in  the  zone  of  the   so l e   ( P ) .  

5  -   A  d o u b l e - c y l i n d e r   mach ine   (or  the  e q u i v a l e n t )   for   p r o c e s s -  

ing  a l s o   wi th   a l t e r n a t i n g   m o t i o n ,   c h a r a c t e r i z e d   by  c o m p r i s i n g  

-  i n   each  c y l i n d e r   (1  &  3)  s i m p l e   n e e d l e s   (9)  w i th   h o o k - w i s e  

p o i n t   (14)  and  l a t c h   ( 1 6 ) ,   whereby  s a id   n e e d l e s   are   a l t e r n a t e d ,  

a c c o r d i n g   to  a  l a y - o u t   p r e - s e t   fo r   a  g iven   r i b b e d   t e x t u r e ,  

w i t h   s l i d i n g   e l e m e n t s   (11)  i n t e n d e d   to  c o o p e r a t e   wi th   t h e  

n e e d l e s   (9)  or  the  o t h e r   c y l i n d e r   ( 3 - 1 ) ,   and  whereby  t h e  

n e e d l e s   i n  e a c h   c y l i n d e r   ( 1  o r   3)  are   l o c a t e d   so  as  t o  

c o r r e s p o n d   w i t h   the  s l i d i n g   e l e m e n t s   (11)  of  t he   o t h e r   c y l i n d e r  

(3  or  1)  in  o r d e r   to  c o o p e r a t e   t h e r e w i t h :   cams  to  f o r m  



s t i t c h e s   (34,  134:  38,  13P)  which  are  s u b s t a n t i a l l y   s i m m e t r i c a l  

in  r e s p e c t   of  the   f e e d s   (F32,  F36)  for   p r o c e s s i n g   wi th   a l t e r -  

nat ing.   m o t i o n ,   and  are  s u b s t a n t i a l l y   s y m m e t r i c a l   in  r e s p e c t  

of  a  p l a n e   of  symmetry  be tween   the  two  c y l i n d e r s   ( 1 - 3 ) :   a n d  .  

t r a n s f e r   means  or  s o - c a l l e d   p i c k e r s   (42,  44,  46)  s y m m e t r i c a l  

in  r e s p e c t   of  s a i d   p l a n e   for   r e s p e c t i v e l y   i n s e r t i n g   i n to   o r  

e x c l u d i n g   from  work  d u r i n g   the  a l t e r n a t i n g   m o t i o n   some  n e e d -  

les   (9)  and  s l i d i n g   e l e m e n t s   (11)  of  each  c y l i n d e r   (1,  3) 

s i m u l t a n e o u s l y   in  c o m b i n a t i o n   wi th   the  a f o r e s a i d   s u b s t a n t i a l l y  

s y m m e t r i c a l   cams  ( 3 4 - 1 3 4 ,   38-138)   f o r m i n g   the  s t i t c h i n g   a r d  

b e l o n g i n g   to  the   same  one  f e e d ,   whereby  sa id   p i c k e r s   (42,  44 

46)  e n a b l e   r e d u c t i o n s   and  i n c r e a s e s   to  be  made  in  the  a l t e r n a t e  

c o u r s e s   of  s t i t c h e s .  

6  -   Machine  as  in  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 z e d   by  b e i n g  

equ ipped   w i t h   s u b s t a n t i a l l y   t r a d i t i o n a l   n e e d l e s   (9)  p r o v i d e d  

wi th   a  h o o k - w i s e   p o i n t   (14)  and  l a t c h   (16)  and  wi th   s l i d i n g  

e l e m e n t s   (11)  con fo rmed   w i t h o u t   the  a t t a c h m e n t   means  f o r  

t r a n s f e r r i n g   t w o - h o o k   n e e d l e s   but  con fo rmed   only  to  e n s u r e  

the  o p e n i n g   of  the   l a t c h   (16)  and  e q u i p p e d   wi th   b u t t s   ( 2 0 )  

to  c o o p e r a t e   w i t h   the  p i c k e r s   (42,  44,  46)  and  w i th   p o s s i b l e  

s e l e c t i o n   b u t t s .  

7  -   Machine  as  d e s c r i b e d   and  s h o w n .  
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