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©  Base  net  for  raschei  laces. 
A  Raschel  Lace  and  a  method  of  manufacturing  such 

lace  to  form  a  base  net  whose  openings  display  alternately  a 
length  of  a  first  number  of  loops  and  a  length  of  a  second 
number  of  loops.  Pillars  of  predetermined  numbers  are 
formed  upon  each  needle  then  switched  to  the  adjacent 
needle  to  similarly  form  a  predetermined  number  of  pillars 
on  that  needle,  then  switched  to  another  needle  to  form  a 
predetermined  number  of  pillars  on  that  needle  so  that  a 
selected  number  of  loops  is  created.  The  loops  are  connected 
after  selected  numbers  of  loops  are  formed  so  that  predeter- 
mined  openings  are  formed. 

The  size  of  the  openings  in  the  mesh  thus  formed  may 
be  varied  by  inlaying  threads  in  a  prescribed  manner  to 
either  divide  larger  openings  or  to  draw  together  wales  at 
selected  locations  to  accent  the  larger  openings. 



BACKGROUND  OF  THE  INVENTION-FIELD  APPLICATION 

T h i s   i n v e n t i o n   r e l a t e s   to  R a s c h e l   l a c e ;   and  m o r e  

p a r t i c u l a r l y   to  the  g r o u n d   or  b a s e   n e t   f o r   R a s c h e l   l a c e ,  

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

CROSS-REFERENCE  TO  RELATED  APPLICATIONS 

T h i s   a p p l i c a t i o n   i s   a  c o n t i n u i n g   a p p l i c a t i o n  

of  a p p l i c a t i o n   s e r i a l  n u m b e r   5 3 5 , 6 3 2   f i l e d   S e p t e m b e r   2 6 ,  

1983  by  M.  J a b l i n ,   e t   a1.   t i t l e d   Base   Net   For   R a s c h e l   L a c e s .  

BACKGROUND OF  THE  INVENTION-DESCRIPTION  O F  T H E  P R I O R   ART 

L a c e s   a r e   a  c l a s s   of  f a b r i c   c h a r a c t e r i s e d   b y  

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

l a c e s   a re   named  as  s u c h   due  to  t h e i r   b e i n g   m a n u f a c t u r e d  

on  R a s c h e l   m a c h i n e s .   Most   R a s c h e l   l a c e s   a v a i l a b l e   t o d a y  

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

c o n s t r u c t i o n ,   or  of  h e x a g o n a l   c o n s t r u c t i o n .  

In  the   c h a i n   s t i t c h   c o n s t r u c t i o n   e a c h   t h r e a d  

o f  a   s y s t e m   o f   t h r e a d s   a r e   c a u s e d   to  f o rm  a  c h a i n   c o m p r i s i n g  

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

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

A n o t h e r   s y s t e m   of   t h r e a d s   when  i n l a y a d   i n t o   the   c o n t i n u o u s  

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

mesh  s i z e ,   or  to   v a r y   the   mesh  s i t e   a t   w i l l   and  in  s e l e c t e d  

a r e a s .   The  a b i l i t y   to  so  v a r y   the   mesh  s i z e   in  a  s e l e c t e d  

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



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

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

I f  a   c h a i n   l o o p   i s   s e v e r e d   as  t h e   l a c e   i s   b e i n g   sewn  i n t o  

the   g a r m e n t ,   or  d u r i n g   w a s h i n g ,   or  due   to  any  o t h e r   c a u s e ,  

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

may  o c c u r   i m m e d i a t e l y ,   d u r i n g   use  of   t he   g a r m e n t ,   or  d u r i n g  

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

" c u n "   in  w o m e n ' s   h o s i e r y ,   Such   l a c e   and  any   g a r m e n t   i n -  

c o r p o r a t i n g   t h e   l a t e   w i l l   be  u n a c c e p t a b l e   fo r   s a l e   e i t h e r  

c o m p l e t e l y   or  a s   f i r s t   q u a l i t y .  

A  g r o u n d ,   mesh ,   or  b a s e   n e t   o f   h e x a g o n a l   c o n s t r u c t i o n ,  

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

on  a  f i r s t   n e e d l e   and  a  s e c o n d   n e e d l e   in  a  r e s p e c t i v e   m a n n e r  

H o w e v e r ,   s u c h   h e x a g o n a l   n e t   c o n s t r u c t i o n   s u f f e r s  

f rom  the   d i s a d v a n t a g e   t h a t   t he   n e t   c o n f i g u r a t i o n   c a n n o t  

be  v a r i e d   by  c h a n g i n g   t h e   s i z e   of  t he   n e t   o p e n i n g s   by  i n l a y s  

or  o t h e r   m a e n s ,   V a r i a t i o n s   in  mesh  s i z e   when  c r e a t e d   m u s t  

be  u n i f o r m   f r o m   s e l v e d g e   to  s e l v d g e   E n l a r g e m e n t   of  b a s e  

n e t   o p e n i n g s   in   s e l e c t e d   a r e a s   i s   no t   p o s s i b l e ,   and  s u c h  

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

r e p l a c e   e x p e n s i v e   web  l a c e s .  

A n o t h e r   common  c o n s t r u c t i o n   w h i c h   d o e s   n o t   u n r a v e l  

is   t h e   power   n e t ,   an  e x a m p l e   of  w h i c h   i s   shown  in  C h a p t e r  

5  of  R a s c h e l   L a c e   P r o d u c t i o n   by  B,  W h e a t l y   p u b l i s h e d   i n  

1972  by  t h e   N a t i o n a l   K n i t t e d   O u t e r w e a r   A s s o c i a t i o n ,   H o w e v e r ,  

t h e   power   n e t   a l s o   has   t he   d i s a d v a n t a g e s   s i m i l a r   to   t h e  

h e x a g o n a l   n e t   in  no t   p e r m i t t i n g   v a r i a t i o n s   in  t he   n e t  

o p e n i n g s .  



SUMMARY  OF  THE  INVENTION 

I t   i s   t h e r e f o r e   an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   a  new  and  i m p r o v e d   g r o u n d   or  b a a e   n e t ,   and  t h e  

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

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

a  new  and  I m p r o v e d   g r o u n d   or  b a s e   n e t   f o r   R a s c h e l   l a c e  

w h i c h   w i l l   no t   u n r a v e l ,   and  m e t h o d   of  m a n u f a c t u r i n g   t h e  

 same.  

i t   is  y e t   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   a  new  and  i m p r o v e d   g r o u n d   or  b a s e   n e t   for   R a s c h e l  

l a c e ,   and  m e t h o d   of  m a n u f a c t u r i n g   t he   s ame ,   in  w h i c h   t h e  

l o o p s   w i l l   no t   r u n ,   or  u n r a v e l ,  

l t  w i s   s t i l l   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n  

t o  p r o v i d e   a  new  and  i m p r o v e d   g r o u n d   or  b a s e   n e t   f o r  

R a s c h e l   l a c e ,   and  m e t h o d   of  m a n u f a c t u r i n g   the  sama,   i n  

w h i c h  s u b s t a n t i a l   v a r i a t i o n   i s   p e r m i s s i b l e   in  the  s i z e  -  

of   the   o p e n i n g s .  

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

p r o v i d e   a  g r o u n d   or  b a s e   n e t   c o n s t r u c t i o n   f o r   R a s c h e l   l a c e  ,  

and  m e t h o d   of  M a n u f a c t u r i n g   the   s ame ,   w h i c h   can   be  v a r i e d  

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

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

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

m e t h o d   of  m a n u f a c t u r i n g   the   s ame ,   in  w h i c h   v a r i a t i o n   o f  

the   s i z e   of  t he   ne t   o p e n i n g s   is  p o s s i b l e .  

T h i s   i n v e n t i o n   i n v o l v e s   g r o u n d   or  b a s e   n e t s   f o r  

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

p l a t e s   f o r m i n g   the   g r o u n d   or  b a s e   ne t   by  u t i l i z i n g   t w o  

s y s t e m s   of  t h r e a d s ,   to  form  s e l e c t e d  n u m b e r s   of  s t i t c h e s  

on  a  s e l e c t e d   number   of  a d j a c e n t   n e e d l e s   in  a  r e p e t i t i v e  



m a n n o r ,   so  t h a t   t h e   n e t   t h u a   f o r m e d   w i l l   n o t   u n r a v e l   a n d  

w i l l   n o t   be  s u s c e p t i b l e   to   " r u n a " ,   h a s   a d j a c a n t  o p e n i n g s  

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

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

s e l e c t e d   a r e s a .   E a c h   t h r e a d   s y s t e m   e t i t c h e s   a  f i r s t   s e l e c t e d  

n u m b e r   of  s t i t c h e s   on  i t s   own  r e s p e c t i v e   f i r s t   n e e d l e s  

t h e y   t h e n   shog   to   an  a d j a c e n t   r e s p e c t i v e   s a c o n d   n e e d l e  

and  s t i t c h   a  s e c o n d   s e l e c t e d   number   o f   s t i t c h e s   t h e r e o n ,  

and   t h e n   may  s h o g   in  t he   same  d i r e c t i o n   b u t ,   t o   a  n e x t  

a d j a c e n t   r e s p e c t i v e   t h i r d   n e e d l e   s t i t c h  a   t h i r d   s e l e c t e d  

n u m b e r   of  s t i t c h e s   t h e r a o n ,   The  s h o g g i n g   m o y e m e n t s   a r e  

t h e n   r e v e r s e d  s o   t h a t   t he   r e s p e c t i v e   t h r e a d   s y s t e m s   s h o g  

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

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

r e s p e c t i v e   f i r s t   n e e d l e z   to   s t i t c h   f i r s t   s e l e c t e d   n u m b e r s  

o f   s t i t c h e s   t h e r e o n .   The  m o v e m e n t s   and  s t i t c h i n g   p r o c e s s  

i s   t h e r e a f t e r   r e p e a t e d   to  form  the   mesh  or  n e t .  

The  p r e s e n t   i n v e n t i o n   i s   c h a r a c t e r i z e d   by  t h e  

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

u n r a v e l .   C o n c o m i t a n t l y ,   no  s u b s t a n t i a l   c o n s t r a i n t   i s   i m p o s e d  

u p o n  t h e   v a r i a t i o n   o f  t h e   n e t   e f f e c t . .   In   summary ,  t h e  

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

f o r   R a c h e l   l a c e s ,   c h a r a c t e r i z e d   by  the  f a c t   t h a t   t he   n e t  

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

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

b a c k   in   t he   same  o r d e r   so  t h a t   t he   l o o p   t h r e a d s   s w i t c h  

in   t he   o p p o s i t e   d i r e c t i o n   and  a f t e r   a  s e l e c t e d   n u m b e r   o f  

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

i s   p r o d u c e d .  



P r e f e r e a b l y   in  the  p r e s e n t   i n v e n t i o n ,   t h e   b a s e  

ne t   o p e n i n g s   n e x t   to  and  a b o v e   e a c h   o t h e r   d i s p l a y   a l t e r n a t i v e l y  

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

c a s e ,   t h e   o p e n i n g s   in  the   ne t   a r e   v a r i e d   by  a d d i t i o n a l  

i n l a y   t h r e a d s   c o r r e s p o n d i n g   to  the   d e s i r e d   e f f e c t .   G e n e r a l l y ,  

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

a n d / o r   t he   o p e n i n g s   a r e   c o n t r a c t e d   to   e m p h a z i z e   t he   s i z e  

of  t h e   a d j a c e n t   o p e n i g s .  

The  i n v e n t i o n   a c c o r d i n g l y   c o n s i s t s   in  t he   f e a t u r e s  

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

of  p a r t s   w h i c h   w i l l   be  e x e m p l i f i e d   in  the   s y s t e m ,   and  a r t i c l e  

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

s c o p e   of  a p p l i c a t i o n   is  as  e l u c i d a t e d   s u p r a   and  as  w i l l  

be  i n d i c a t e d   in  t he   a p p e n d e d   c l a i m s .   In  t h i s   r e g a r d ,   n u m e r o u s  

a l t e r n a t i v e s   w i t h i n   the   s c o p e   of  t h e  p r e s e n t   i n v e n t i o n ,  

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

of  p r a c t i c i n g   t he   I n v e n t i o n   m e n t i o n e d   s u p r a ,   and  t h o s e  

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

the   a r t .  

O t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   o f  t h e  

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

of  p a r t s   w i l l   be  s e e n   f rom  the  a b o v e ,   f rom  the   f o l l o w i n g  

d e s c r i p t i o n   of  t he   p r e f e r r e d   e m b o d i m e n t   when  c o n s i d e r e d  

w i t h   the   d r a w i n g   and  f rom  the   a p p e n d e d   c l a i m s .  

BRIEF  DESCRIPTION OF  THE  DRAWING 

In  the   d r a w i n g  :  

FIG.   1,  is   a  s c h e m a t i o   i l l u s t r a t i o n   of  a  b a r e  

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



t h e   i n s t a n t   i n v e n t i o n .   a n d  f o r m e d   by  t h e   d u a l  t h r e a d   k n i t t i n g  

s y s t e m ,  

F I G .  2   i s   a  s c h e m a t i c   s h o w i n g   the  m o v e m e n t s   o f  

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

A  and   B  t h e r e o f   t h e   p a t h s   o f   m o v e m e n t   of   t he   k n i t t i n g   g u i d e  

b a r e   to   f o r m   the   n e t   of   F IG .   1.  and  in  p o r t i o n s   C  and  D 

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

f o r m   t h e   n e t   of  F IGS ,   3  and  4  r e s p e c t t v e l y i  

F IG.   3  i s   a  s c h e m a t i c   i l l u s t r a t i o n   o f   a  b a s e  

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

mesh   o p e n i n g s   to  make  them  a p p r o x i m a t e l y   t he   same  s i z e  

as  t h e   s m a l l e r   mesh  o p e n i n g ' s  

F IG.   1  i s   a  s c h e m a t i c   i l l u s t r a t i o n   o f   a  b a s e  

n e t   w i t h   i n l a y   t h r e a d s   u s e d   to   a c c e n t u a t e   t h e   l a r g e r   m e s h  

o p e n i n g s  

F I G .  5   is   a  s c h e m a t i c   i l l u s t r a t i o n   s i m i l a r   t o  

t h a t   of   FIG,   2,  bu t   s h o w i n g   an  a l t e r n a t i v e   a r r a n g e m e n t  

and  m o v e m e n t   f o r   t he   k n i t t i n g   g u i d e   b a r s   and  i n l a y   g u i d e  

b a r s ;  

F I G S   6a  and  6b  a r e   s c h e m a t i c   i l l u s t r a t i o n s   o f  

b a s e   n e t s   f a b r i c a t e d   by  u t i l i s i n g   the   g u i d e   b a r   a r r a n g e m e n t  

of  FIG. 5;  

F i G .  7   is   a  s c h e m a t i c   i l l u s t r a t i o n ,   s i m i l a r   t o  

t h a t   of   F I G S .  2   and  6,  b u t   s h o w i n g   s t i l l   a n o t h e r   a l t e r n a t i v e  

a r r a n g e m e n t   and  m o v e m e n t   f o r   t he   k n i t t i n g   g u i d e   b a r s   a n d  

i n l a y   g u i d e   b a r s ,   a n d  

F IGS.   8a  and  8b  a r e   s c h e m a t i c   i l l u a t r a t i o n s  o f  

b a s e   n e t s   f a b r i c a t e d   by  u t i l i z i n g   t h e  g u i d e   b a r   a r r a n g e m e n t s  

of FIG. 7. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS. 

w i t h   r e f e r e n c t   to   FIG,  1,  t h e r e   i s   g e n e r a l l y  

shown  at   10  a  s c h e m a t i c   b a s e   n a t   fo r   R a s c h e l   l a c e .   B a s e  

ne t   10  i s   f a b r i c a t e d   on  a  c o n v e n t i o n a l   R a s c h e l   Lace   m a n u f a c t u r -  

ing  m a c h i n e .  

-  Base   ne t   10  is  f a b r i c a t e d   from  a  p l u r a l i t y   o f  

t h r e a d s   12  e a c h   f o r m e d   i n t o   a  p l u r a l i t y   of  l o o p s   14.  T h r e a d  

12  may  be  of  n y l o n ,   r a y o n  o r   o t h e r   a v a i l a b l e   s y n t h e t i c  

m a t e r i a l   of  i f   p r e f e r r e d ,   t h r e a d s   12  may  be  o f  n a t u r a l  

m a t e r i a l   s u c h   as  c o t t o n   or  t h e   l i k e .   T h r e a d s   12  axe  f o r m e d  

i n t o   l o o p s   by  the  n e e d l e s   ( n o t   shown)  of  the   R a s c h e l   L a c e  

m a n u f a c t u r i n g   m a c h i n e   in  c o n v e n t i o n a l   m a n n e r )   e x c e p t   t h a t  

the   R a s c h e l   m a c h i n e   i s  s e t   up  so  t h a t   e a c h   t h r e a d   12  i s  

f o r m e d   i n t o   a  p i l l a r   of  t h r e e   l o o p s   14  on  a  f i r s t   n e e d l e ,  

a  p i l l a r   of  t h r e e   l o o p s   14  on  a  s e c o n d   n e e d l e   a d j a c e n t  

to   the   t i r s t   n e e d l e ,   a  p i l l a r   of  t h r e e   l o o p s   1 4  o n   a  t h i r d  

n e e d l e   a d j a c e n t   to  the   s e c o n d   n e e d l e ,   a n o t h e r   p i l l a r   o f  

t h r e e   l o o p s   14  on  the   s e c o n d   n e e d l e ,   and  t h e r e a f t e r   a  p i l l a r  

of   t h r e e   l o o p s   on  the   f i r s t   n e e d l e   as  the   p r o c e s s   c o n t i n u e s  

t o  r e p e a t .   F u r t h e r m o r e ,   a l t e r n a t e   t h r e a d s   12  a r e  g u i d e d  

in  t h e i r   m o v e m e n t   by  a l t e r n a t e   o n e s   of  two  k n i t t i n g   g u i d e  

b a r s   ( n o t   shown)   of   the   R a s c h e l   Lace  m a n u f a c t u r i n g   m a c h i n e  

so  t h a t   one  s e t   of  t h r e a d s   12  a r e   moved  or  s h o g g e d   f r o m  

n e e d l e   to  n e e d l e   f i r s t   in  one  and  t hen   in  t he   o p p o s i t e  

d i r e c t i o n ;   w h i l e   the  o t h e r   s e t   of  t h r e a d s   12  a r e   m o v e d  

or  s h o g g e d   o p p o s i t e   to  t h a t   of  the   f i r s t   s e t   o f   t h r e a d s  

1 2 .  



T h u s ,   F I G .  1 ,   shows   s e v e n   t h r e a d s   1 2 a ,  1 2 b , 1 2 c  

12d ,   12c ,   12f ,   and  1 2 g   k n i t t e d   t o g e t h e r   to   fo rm  a  p o r t i o n .  :  

o f   b a s e   n e t   10.  S i n c e   t h r e a d s   1 2 a - 1 2 g   m o v e  o r  s h o g  f r o m  

n e e d l e   to   n e e d l e   and  back   a g a i n ,   the   rows  or  w a l e s   o f   b a s e  

p e t   10  h a v e   b e e n   d e s i g n a t e d   I  t h r o u g h   V I I ,   s u c h   d e s i g n a t i o n s  

may  a l s o   be  c o n s i s t e d   as  c o r r e s p o n d i n g   to   n e e d l e   p o s i t i o n s  

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

In  F IG.   2  ( p o r t i o n   A)  l i n e   20  r e p r e s e n t s   t h e  

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

w h i l e   l i n e   21  r e p r e s e n t s   t he   p a t h   f o l l o w e d   by  t he   s e c o n d  

x n i t t i n g   g u i d e   b a r   of   t he   m a c h i n e .   The  d o t s   24  s y m b o l i z e  

n e e d l e   p o s i t i o n s   a l o n g   the   b a s e   n e t   rows  or   n e e d l e   p a t h s  

I - V I I .  G u i d e  b a r   p a t h s   2 0  a n d   21  a r t   shown  s e p a r a t e d   f r o n  

e a c h   o t h e r  i n   p o r t i o n   Aof  FIG.   2  to  more  c l e a r l y   show  s u c h  

p a t h s .   H o w e r ,   s u c h   k n i t t i n g   g u i d e   bar   p a t h s   (20 ,   2 1 )  

w i l l   in  f a c t   f o l l o w   t h e   a c t u a l   p a t h s   d e s i g n a t e d   20,  21  

in  FIG,   2  ( p o r t i o n   B)  and  w i l l   be  d i s p o s e d   b e t w e e n   s i m i l a r  

k n i t t i n g   g u i d e   ba r   p a t h s ( 1 6 ,   17,   18,   19,  22,   23.  e t c .  

I t   s h o u l d   be  n o t e d   t h a t   the   k n i t t i n g   g u i d e   ba r   p a t h s   p r o c e e d  

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

odd  n u m b e r e d   k n i t t i n g   g u i d e   bar   p a t h s   move  or  shog  in  o n e  

d i r e c t i o n   fo r   t h e   n e x t   t h r e e   l o o p   p o s i t i o n s   w h i l e   t h e   e v e n  

n u m b e r e d   k n i t t i n g   g u i d e   bar   p a t h s   move  or  shog   in  t h e   o p p o s i t e  

d i r e c t i o n   f o r   t h r e e   l o o p   p o s i t i o n s .   T h i s   c o r r e s p o n d s   t o  

s h o g g i n g   m o v e m e n t s   of  t he   two  k n i t t i n g   g u i d e   b a r s .   A c c o r d i n g l y .  

a  f i r a t  k n i t t i n g   g u i d e   ba r   w i l l   g u i d e   i t s   t h r e a d   12  a l o n g  

k n i t t i n g   g u i d e   b a r   p a t h s   c o r r e s p o n d i n g   to  p a t h   20  w h i l e  

t h e   m a c h i n e   f o r m s   a  p i l l a r   of  t h r e e   l o o p s  1 4   in  a  f i r s t  

n e e d l e   row  ( s u c h   as  row  I V ) .   Then   t he   k n i t t i n g   g u i d e   b a r  

w i l l   m o v e  o r  s h o g   t h r e a d  1 2   i n t o   t he   n e x t  a d j a c e n t  r o w s  

( s u c h   as   row  V)  and   a  p i l l a r   of  t h r e e   more  l o o p s   14  a r e  

f o r m e d .  



T h e r e a f t e r ,   the  k n i t t i n g   g u i d e   b a r   w i l l   m o v e  

t h r e a d   12  i n t o   the  n e x t   a d j a c e n t   row  in  the   same  d i r e c t i o n  

( s u c h   as  row  VI)  and  a  p i l l a r   of  t h r e e   more  l o o p s   14  a r e  

f o r m e d .   The  k n i t t i n g   g u i d e   ba r   t h e n   s h i f t s   d i r e c t i o n   a n d  

moves   or  s h o g e   i t s   t h r e a d   back   t o  t h e   n e x t   a d j a c e n t   r o w  

( s u c h   as  row  V)  and  a  p i l l a r   of  t h r e e   more  l o o p s   14  a r e  

f o r m e d .   The  k n i t t i n g   g u i d e   ba r   t h e n   r e t u r n s   i t s   t h r e a d  

12  to  i t s   o r i g i n a l   row  ( s u c h   as  row  IV)  and  the   p r o c e s s  

r e p e a t s .   The  o t h e r   k n i t t i n g   g u i d e   ba r   moves   i t s   t h r e a d  

12  a l o n g   p a t h s   p a r a l l e l   to   p a t h   21  i n  a   m a n n e r   s i m i l a r  

to  b u t   in  o p p o s i t i o n   to  t he   f i r s t   k n i t t i n g   g u i d e   b a r .  

When  a  p o r t i o n   of  b a s e   n e t   10  is   t h u s   f o r m e d ,  

l o o p s   14  a p p e a r   as  shown  in  s c h e m a t i c   in  FIG.  1,  w h e r e i n  

t he   l o o p s   14  of  t h r e a d s   12d  and  12e  a re   d e s i g n a t e d   by  t h e  

l e t t e r s   "d"   and  "e"  r e s p e c t i v e l y ,   W h i l e   l o o p s   14  f o r   t h e  

o t h e r   t h r e a d s   12  have   g e n e r a l l y   n o t   been   so  d e s i g n a t e d  

in  o r d e r   to  a v o i d   c l u t t e r i n g   FIG.  1,  t h e y   h a v e   b e e n   d e s i g -  

n a t e d   for   the   o t h e r   l o o p s   in  b a s e   n e t   rows  IV  and  V  t o  

show  how  the   c o m p l e t e   row  is   i n t e r c o n n e c t e d .   FIG.   1  s h o w s  

s e v e n   w a l e s   or  rows  ( d e s i g n a t e d   I - V I I   r e s p e c t i v e l y )   a n d  

15  c o u r s e s   in  e a c h   such   w a l e .  

The  r e s u l t i n g   f i n a l   b a s e   n e t   10  i n c l u d e s   l a r g e  

o p e n i n g s   or  h o l e s   40,  9  l o o p s   in  l e n g t h   and  s m a l l   o p e n i n g s  

or  h o l e s   42,   3  l o o p s   in  l e n g t h .   H o l e s   40  and  42  a r e   s e p a r a t e d  

by  c r o s s - o v e r s   44  w h e r e   t h r e a d s   12  c r o s s   to  the   n e x t   a d j a c e n t  

row.  B e c a u s e   t h r e a d s   12  move  f rom  row  to  row  and  b a c k ,  

one  t h r e a d   d o e s   n o t   fo rm  a  s i n g l e   row  or  wale   and  t h e  

i n t e g r i t y   of  b a s e   10  is  m a i n t a i n e d   even   i f   a  t h r e a d   i s  

c u t   or  o t h e r w i s e   s e v e r e d .   The  s p a c e s   w h e r e i n   h o l e s   4 0  

a n d  1 2   a r e   f o r m e d   a r e   d e s i g n a t e d   by  c o r r e s p o n d i n g l y   n u m b e r e d  

d a r k   l i n e s   in  p o r t i o n   B  of  FIG.   2 .  



The  b a s s   ne t   of  10  of  FIG.  1  m y   be  f o r m e d   i n t o  

a  t i n o r   mesh  100,   as  shown  in  FIG.  3.  Loops   114  of  t h r e a d s  

112  a r e   f o r m e d   i d e n t i c a l l y   to  t h o s e   of  l o o p s   14  f o r m e d  

f rom  t h r e a d s   12  in  the   FIG.  1  e m b o d i m e n t .   H o w e v e r ,   i n l a y  

t h r e a d s   120 ,   122  a r e   i n l a y e d   I n t o   t he   b a s e   l o o p   mesh  b y  

u t i l i z i n g   i n l a y   g u i d e   b a r s   w h i c h   g u i d e   i n l a y   t h r e a d s   1 2 0  

and  122  a l o n g   p a t h s   d e s i g n a t e d   by  l i n e s   120  and  122  i n  

p o r t i o n   C  of  FIG.   2 .  

The  b a s e   ne t   of  10  of  FIG.  1  may  be  f o r m e d   i n t o  

a  mesh  200  w i t h   l a r g e r   o p e n i n g s   202  as  shown  in  FIG.  4 .  

H e r e   a g a i n ,   l o o p s   214  of  t h r e a d s   212  a r e   f o r m e d   in  t h e  

same  m a n n e r   as  t h e   l o o p s   of  the   e m b o d i m e n t   of   FIG.   1 .  

H o w e v e r ,   i n l a y   t h r e a d s   220 ,   222  a r e   i n l a y e d   i n t o   t he   b a s i c  

l o o p   mesh   by  u t i l i z i n g   i n l a y   g u i d e   b a r s   w h i c h   g u i d e   t h r e a d s  

220  and  2 2 2  a l o n g   i n l a y   p a t h s   d e s i g n a t e d   220  and  222  i n  

p o r t i o n   D  of  FIG.  2.  I n l a y   t h r e a d s   220,   222  a r e   a d d i t i o n a l l y  

d r a w n   t o g e t h e r   so  t h a t   o p e n i n g s   202  a r e   e m p h a s i z e d .  

In  FIG.  5  ( p o r t i o n   A)  l i n e   320  r e p r e s e n t s   t h e  

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

w h i l e   l i n e   321  r e p r e s e n t s   t he   p a t h   f o l l o w e d   by  t he   s e c o n d  

k n i t t i n g  g u i d e   bar   of  t h e   m a c h i n e .   The  d o t s   324  s y m b o l i s e  

n e e d l e   p o s i t i o n s   a l o n g   t h e   b a s e   n e t   rows  or  n e e d l e   p a t h s  

I - V I I .   G u i d e   ba r   p a t h s   320  And  321  a r e   shown  s e p a r a t e d  

f rom  e a c h   o t h e r   in  p o r t i o n   A  o f   FIG.   5  to  more  c l e a r l y  

show  s u c h   p a t h s .   H o w e v e r ,   s u c h   k n i t t i n g   g u i d e   ba r   p a t h s  

3 2 0 ,   321  w i l l   in  f a c t   f o l l o w   the   a c t u a l   p a t h s   d e s i g n a t e d  

320 ,   321  in  F I G .  5   ( p o r t i o n   B)  and  w i l l   be  d i s p o s e d   b e t w e e n  

s i m i l a r   k n i t t i n g   g u i d e   b a r   p a t h s   317 ,   318,   3 1 9 ,   320 ,   3 2 1 ,  

322,   323 ,   e t c .   I t   s h o u l d   be  n o t e d   t h a t   t he   k n i t t i n g   g u i d e  



bar   p a t h s   p r o c e e d   g e n e r a l l y   p a r a l l e l   for   t h r e e   l o o p   p o s i t i o n s  

and  t h e n   the   odd  n u m b e r e d   k n i t t i n g   g u i d e   ba r   p a t h s   m o v e  

or  shog  in  one  d i r e c t i o n   f o r   the  n e x t   b u t   s i n g l e   l o o p  

p o s i t i o n   w h i l e   the  even   n u m b e r e d   k n i t t i n g   g u i d e   bar   p a t h s  

move  or  shog  in  the  o p p o s i t e   d i r e c t i o n   fo r   a  s i n g l e   l o o p  

p o s i t i o n ,   T h l s   c o r r e s p o n d s   t o  s h o g g i n g   m o v e m e n t s   of  t h e  

two  k n i t t i n g   g u i d e   b a r s .   A c c o r d i n g l y ,   a  f i r s t   k n i t t i n g  

g u i d e   bar   w i l l   g u i d e   i t s   t h r e a d   312  a l o n g   k n i t t i n g   g u i d e  

bar   p a t h s   c o r r e s p o n d i n g   to   p a t h   320  w h i l e   t h e   m a c h i n e   f o r m s  

a  p i l l a r   of  t h r e e   l o o p s   314  in  a  f i r s t   n e a d l e   row  ( s u c h  

as  row  I V ) .   Then   the   k n i t t i n g   g u i d e   bar   w i l l   move  or  s h o g  

t h r e a d   312  i n t o   t he   n e x t   a d j a c e n t   row  ( s u c h   as  row  V)  a n d  

a  s i n g l e   l o o p   314  is  f o r m e d .   T h e r e a f t e r ,   t he   k n i t t i n g  

g u i d e   bar   w i l l   move  t h r e a d   312  i n t o   the  n e x t   a d j a c e n t  

row  in  the  same  d i r e c t i o n   ( s u c h   as  row  VI)  and  t h r e e   l o o p s  

314  a r e   f o r m e d .   The  k n i t t i n g   g u i d e   bar   t h e n   s h i f t s   d i r e c t i o n  

and  moves   or  s h o g s   i t s   t h r e a d s   312  back  to  the   n e x t   a d j a c e n t  

row  ( s u c h   as  row  V)  and  o n l y   a  s i n g l e   l o o p   314  is   f o r m e d .  

The  k n i t t i n g   g u i d e   ba r   t h e n   r e t u r n s   i t s   t h r e a d   312  to  i t s  

o r i g i n a l   row  ( s u c h   as  row  IV)  and  the  p r o c e s s   r e p e a t s ,  

The  o t h e r   k n i t t i n g   g u i d e   bar   m o v e  i t s   t h r e a d   312  a l o n g  

p a t h s   p a r a l l e l   to  p a t h   321  in  a  manner   s i m i l a r   to  b u t   i n  

o p p o s i t i o n   to   the   f i r s t   k n i t t i n g   g u i d e   b a r .  

When  a  p o r t i o n   of  b a s e   ne t   310  i s   t h u s   f o r m e d ,  

l o o p s   314  a p p e a r  a s  s h o w n   in  a c h e m a t i c s   in  FIGS.   6a  a n d  

6b,  w h e r e i n   l o o p s   314  of  t h r e a d s   312d  and  3128  a r e   d e s i g n a t e d  

by  the   l e t t e r s   "d"  and  "e"  r e s p e c t i v e l y .   W h i l e   l o o p s   3 1 4  

f o r   the  o t h e r   t h r e a d s   312  have   g e n e r a l l y   n o t   b e e n   so  d e s i g -  

n a t e d   in  o r d e r   to  a v o i d   c l u t t e r i n g   FIG.  6,  t h e y   have   b e e n  



d e s i g n a t e d   f o r  t h e   o t h e r   l o o p s  i n   b a s e   n e t   rows   IV  a n d  

V  to  show  how  t he   c o m p l e t e   r o w  i s   i n t e r c o n n e c t e d .  

The  r e s u l t i n g   f i n a l   b a s e   n e t   310  i n c l u d e s   l a r g e  

o p e n i n g s   or  h o l e s   340,   5  l o o p s   in  l e n g t h   and  s m a l l  o p e n i n g s  

or  h o l e s   342 ,   3  l o o p s   in  l e n g t h s .   H o l e s   340  end  342  a r e  

s e p a r a t e d   by  c r o s s - o v e r s   344  w h e r e   t h r e a d s   312  c r o s s   t o  

the   n e x t   a d j a c e n t   row.  B e c a u s e   t h r e a d s   312  move  f rom  r o w  

t o  r o w   and  b a c k ,   one  t h r e a d   d o e s   n o t   form  a  s i n g l e   r o w  

or  w a l e   and  the   i n t e g r i t y   of   b a s e   n e t   310  i s   m a i n t a i n e d  

e v e n   i f   a  t h r e a d   is   c u t   or  o t h e r w i s e   s e v e r e d .   The  s p a c e s  

w h e r e i n   h o l e s   340  a n d . 3 4 2   a r e   f o r m e d   a r e   d e s i g n a t e d   b y  

c o r r e s p o n d i n g l y   n u m b e r e d   a p a c e s   in  p o r t i o n   3  of  FIG.   5 .  

O p e n i n g s   340,   342  of   n e t   310  a r e   v a r i e d   in  s i z e ,  

s h a p e   and  c o n f i g u r a t i o n   as  shown  f o r   e x a m p l e   in  FIGS.   6 a  

and  6b  by  the   use   of  i n l a y   t h r e a d s   4 2 0 - 4 2 4   in  a  m a n n e r  

s i m i l a r   to   t h a t   d e s c r i b e d   f o r   the   e m b o d i m e n t s   of   F I G S .  

3  and  4 .  

In  FIG.  6a  i n l a y   t h r e a d s   4 2 0 a - 4 2 5 a   a r e   i n l a y e d  

i n t o   a  b a s i s   g r o u n d   310a   in  a  m a n n e r   s i m i l a r   to  t h a t   d e s c r i b e d  

w i t h   r e s p e c t   to  FIG.  3.  The  f i n a l   c o n s t r u c t i o n   fo r   g r o u n d  

310a  t h u s   p r o v i d e s   one  in  w h i c h   l a r g e   o p e n i n g s   340a   a r e  

d i v i d e d   s u b s t a n t i a l l y   in  h a l f   by  t h o s e   p o r t i o n s   of   i n l a y  

t h r e a d s   4 2 0 a - 4 2 5 a   t h a t   a re   i n l a y e d   b e t w e e n   a d j a c e n t   w a l e s ,  

as  shown ;   and  as  s u c h   a l l   o p e n i n g s   3 4 0 a ,   342a   in  a  s e l e c t e d  

a r e a   a p p e a r   s i m i l a r   in  s i z e .  

In  FIG.   6b  i n l a y   t h r e a d s   4 2 0 b - 4 2 5 b   a r e   i n l a y e d  

i n t o  a   b a s e   g r o u n d   310b  in  a  m a n n e r   s i m i l a r   to   t h a t   d e s c r i b e d  

w i t h   r e s p t c t   to   FIG.  4.  The  f i n a l   c o n s t r u c t i o n   f o r   g r o u n d  



310b  t h u s   p r o v i d e s   one  in  w h i c h   the   w a l e s   to  e a c h   s i d e  

of  s m a l l   o p a n i n g s   342b  a r e  d r a w n   t o g e t h e r   in  s e l e c t e d  

a r e a s   and  l a r g e   o p e n i n g s   340b  a r e   e n l a r g e d   or  A c c e n t u a t e d  

by  r e s p e c t i v e   i n l a y   t h r e a d s   4 2 0 b - 4 2 5 b ,   as  s h o w n .  

A n o t h e r   v a r i a t i o n   i s   i l l u s t r a t e d   in  F I G .  7   ( p o r t i o n  

A)  l i n e   520  r e p r e s e n t s   the   p a t h   f o l l o w e d   by  a  f i r s t  k n i t t i n g  

g u i d e   bar   of  the  m a c h i n e ,   w h i l e   l i n e   521  r e p r e s e n t s   t h e  

p a t h   f o l l o w e d   by  the   s e c o n d   k n i t t i n g   g u i d e   bar   of  t h e  

m a c h i n e .   The  d o t s   524  s y m b o l i z e   n e e d l e  p o s i t i o n s   a l o n g  

the   b a s e   n e t   rows  or  n e e d l e   p a t h s   I - V I I .   G u i d e   bar   p a t h s  

520  and  521  a r e   shown  s e p a r a t e d   f r o m  e a c h   o t h e r ,   in  p o r t i o n  

A  o f  F IG.   7  t o   m o r e   c l e a r l y   show  s u c h   p a t h s .   H o w e v e r ,   s u c h  

k n i t t i n g   g u i d e   ba r   p a t h s   (520 ,   521)  w i l l   in  f a c t   f o l l o w  

the   a c t u a l   p a t h s   d e s i g n a t e d   520,   521  in  F I G .  7   ( p o r t i o n  

8)  and  w i l l   be  d i s p o s e d   b e t w e e n   s i m i l a r   k n i t t i n g   g u i d e  

bar   p a t h s  5 1 6 ,   517 ,   518 ,   519,  520,   521 ,   522,   523 ,   e t c .  

I t   s h o u l d   be  n o t e d   t h a t   the   k n i t t i n g   g u i d e   bar   p a t h s  

p r o c e e d   g e n e r a l l y   p a r a l l e l   for   two  l o o p   p o s i t i o n s   a n d  

t h e n   the   odd  n u m b e r e d   k n i t t i n g   g u i d e   ba r   p a t h s   (or   v a l e s )  

move  or  shog   in  one  d i r e c t i o n   fo r   t h e   n e x t   l o o p   p o s i t i o n s  

w h i l e   the  even   n u m b e r e d   k n i t t i n g   g u i d s   ba r   p a t h s   move  o r  

shog   in  the   o p p o s i t e   for   two  l o o p   p o s i t i o n s .   T h i s   c o r r e s p o n d e  

to  s h o g g i n g   m o v e m e n t s   of  the   two  k n i t t i n g   g u i d e   b a r s .  

A c c o r d i n g l y ,   a  f i r s t   k n i t t i n g   g u i d e   b a r   w i l l   g u i d e   i t s  

t h r e a d   512  a l o n g   k n i t t i n g   g u i d e   b a r   p a t h s   c o r r e s p o n d i n g  

to  p a t h   520  w h i l e   t he   m a c h i n e   f o r m s   a  p i l l a r   of  two  l o o p s  

514  in  a  f i r s t   n e e l d e   row  ( s u c h   as  row  I V ) .   Then   t h e  



k n i t t i n g   g u i d e   bar   w i l l   move  or  shog   t h r e a d   512  i n t o   t h e  

n e x t   a d j a c e n t   rwo  ( s u c h   as  row  V)  a n d  a   p i l l a r   of  two  m o r e  

l o o p s   514  a re   f o r m e d   in  t h a t   row.  T h e r e a f t e r ,   the   k n i t t i n g  

g u i d e   bar   w i l l   move  t h r e a d   512  i n t o   t he   n e x t   a d j a c e n t   r o w  

in  tho  same  d i r e c t i o n   ( s u c h   as  row  VI)  and  two  more  l o o p s  

514  in  t h a t   p i l l a r   a r e   f o r m e d .   The  k n i t t i n g   g u i d e   t h e n  

s h i f t s   d i r e c t i o n   and  moves  or  s h o g s   i t s   t h r e a d   512  b a c k  

to   t h e   n e x t   a d j a c e n t   row  ( s u c h   i s   row  V)  and  two  more   l o o p s  

514  a r e   f o r m e d .   THe  k n i t t i n g   g u i d e   ba r   t h e n   r e t u r n s   i t s  

t h r e a d   512  to  i t s   o r i g i n a l   row  ( auch   as   row  IV)  and  t h e  

p r o c e s s   r a p e a t s .   The  o t h e r   k n i t t i n g   g u i d e   b a r   moves   i t s  

t h r e a d   512  a l o n g   p a t h s   p a r a l l e l   to  p a t h   521  i n  a   m a n n e r  

s i m i l a r   to  bu t   in  o p p o s i t i o n   to  t he   f i r s t   k n i t t i n g   g u i d e  

b a r .  

w h e n  a   p o r t i o n   of  b a s e   n e t   5 1 0   i s   t h u s   f o r m e d ,  

l o o p s   514  a p p e a r   as  shown  in  s c h e m a t i c   in  FIGS.  8a  a n d  

8b;  w h e r e i n   t he   l o o p s   514  of  t h r e a d s   512d  and  512a  a r e  

d e s i g n a t e   by  the   l e t t e r s   "d"  and  "e"  r e s p e c t i v e l y .   w h i l e  

l o o p s   514  for   t r h e   o t h e r   t h r e a d s   512  h a v e   g e n e r a l l y   n o t  

b e e n   so  d e s i g n a t e d   in  o r d e r   to  a v o i d   c l u t t e r i n g   FIGS.   8 a  

and  8b,   t h e y   have   b e e n   d e s i g n a t e d   fo r   the   o t h e r   l o a p s   i n  

b a s e   n e t   rows  IV  and  V  to  show  how  the   c o m p l e t s   row  i a  

i n t e r c o n n e c t e d .  

The  r e s u l t i n g   f i n a l   b a s e   n e t   510  i n c l u d e s   l a r g e  

o p e n i n g s   or  h o l e s   5 4 0 ,  6   l o o p s   in  l e n g t h   and  s m a l l   o p e n i n g s  

or  h o l e s   5 4 2 ,  2   l o o p s   in  l e n g t h .   H o l e s   S40  and  542  s e p a r a t e d  

by  c r o s s - o v e r s   544  w h e r e   t h r e a d s   512  c r o s s   to   the   n e x t '  

a d j a c e n t   row.  B e c a u s e   t h r e a d s   512  move  f rom  row  to  r o w  

and  b a c k   a g a i n ,   one  t h r e a d   d o e s   no t   fo rm  a  s i n g l s   row  o r  

w a l e   and  the   i n t e g r i t y  o f   b a s e   ne t   510  i s   m a i n t a i n e d   e v e n  

i f  a   t h r e a d   is   o u t   or  o t h e r w i s e   s e v e r e d .   The  s p a c e s   w h e r e i n  

h o l e s   540  and  542  a r e   f o r m e d   a r e  d e s i g n a t e d   by  c o r r e s p o n d i n g l y  



n u m b e r e d   s p a c e s   in  p o r t i o n  B   of  FIG.  7 .  

o p e n i n g s   540,   5 4 2  o f   n e t   5 1 0  a r e   v a r i e d   in  s i z e ,  

s h a p e   and  c o n f i g u r a t i o n   as  shown  f o r   e x a m p l e   in  FIGS.   8 a  

and  8b  by  the   u se   of  i n l a y   t h r e a d s   6 2 0 - 6 2 7   in  a  m a n n e r  

s i m i l a r   to  t h a t   d e s c r i b e d   fo t   the   e m b o d i m e n t   of  FIGS.   3 ,  

4  and  6 .  

In  FIG.  8a  i n l a y   t h r e a d s   6 2 0 a - 6 2 7 a   a r e   i n l a y e d  

i n t o   a  b a s e   g r o u n d   510a  i n  a   m a n n e r   s i m i l a r   to   t h a t   d e s c r i b e d  

w i t h   r e s p e c t   to   FIGS.   3a  and  6a .   The  f i n a l   c o n s t r u c t i o n  

for   g r o u n d   510a  t h u s   p r o v i d e s   one   in  w h i c h   l a r g e   o p e n i n g s  

540a  a r e   d i v i d e d   s u b s t a n t i a l l y   in  h a l f . b y   t h o s e   p o r t i o n s  

of  i n l a y   t h r e a d s   6 2 0 a - 6 2 7 a   t h a t   a r e   i n l a y e d   b e t w e e n   a d j a c e n t  

w a l e s ,   as  s h o w n ,   and  as  s u c h   a l l   o p e n i n g s   5 4 0 a ,   542a  I n  

a  s e l e c t e d   a r e a   a p p e a r   s i m i l a r   in  s i z e .  

In  FIG.  8b  i n l a y   t h r e a d s   6 2 0 b - 6 2 7 b   a r e   i n l a y e d  

i n t o   a  b a s e   g r o u n d   510b  I n  a   m a n n e r   s i m i l a r   to   t h a t   d e s c r i b e d  

w i t h   r e s p e c t   to  FIGS.   4  and  6b.  The  f i n a l   c o n s t r u c t i o n  

fo r   g r o u n d   510b   t h u s   p r o v i d e s   one  in  w h i c h   the   w a l e s   t o  

e a c h   a i d e   of  s m a l l   o p e n i n g s   542b  a r e   d r a w n   t o g e t h e r   i n  

s e l e c t e d   a r e a s   and  l a r g e   o p e n i n g s   $40b  a r e   e n l a r g e d   o r  

a c c e n t u a t e d   by  r e s p e c t i v e   i n l a y   t h r e a d s   6 2 0 b - 6 2 7 b ,   as  s h o w n .  

The  b a s e   n e t   t h u s  f o r m e d   p o s s e s s   a l l   the   a d v a n t a g e s  

of  the   p r i o r   a r t   b a s e   n e t s   bu t   e l i m i n a t e   the   s h o r t c o m i n g s  

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

to  run  i f   a  s t i t c h   i s   r u p t u r e d   o r ,   t he   i n a b i l i t y   of  t h e  

p r i o r   a r t   b a s e   n e t   to   be  v a r i e d   in  t h e  s i z e   and  c o n f i g u r a t i o n  

of  t he   o p e n i n g s   in  s e l e c t e d  a r e a s .  



As  v a r i o u s   p o s s i b l e   e m b o d i m e n t s   m i g h t   be  made  of   t h e  

a b o v e   i n v e n t i o n ,   and  as  v a r i o u s   c h a n g e s   m i g h t  b e   made  in   t h e  

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

m e t t e r   h e r e i n   d e s c r i b e d   or   show  in  t h e   a c c o m p a n y i n g   d r a w i n g s  

i s   to  bo  i n t e r p r o t e d   as  i l l u s t r a t i v e   and  no t   in  a  l i m i t i n g  

s e n s e .   T h u s ,   i t   w i l l   be  u n d e r s t o o d   by  t h o s e   s k i l l e d   in  t h e  

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

b e e n   shown  and  d e s c r i b e d   in  a c c o r d a n c e   w i t h   t h e   P a t e n t  

S t a t u t o s ,   t he   i n v e n t i o n   i s   n o t   l i m i t e d   t h e r e t o   or  t h e r e b y ,  

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

and  d e s c r i b e d   h e r e i n   a b o v e   a r e   p r e s e n t e d   m e r e l y   as  an  e x a m p l e  

of   t h e   i n v e n t i o n .   O t h e r   e m b o d i m e n t s ,   f o r m s ,   and   m o d i f i c a t i o n s  

of  t he   i n v e n t i o n ,   c o m i n g   w i t h i n   t h e   p r o p e r   s c o p e   and  s p i r i t  

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

s o l v e s   to  t h o s e   s k i l l e d   in  t h e   a r t .   T h u s ,   w h i l e   t h e r e   h a s  

b e e n   d e s c r i b e d   wha t   i s   a t   p r e s e n t   c o n s i d e r e d   to  be  t h e   p r e -  

f e r r e d   e m b o d i m e n t s   of  t he   i n v e n t i o n ,   i t   w i l l   be  o b v i o u s   t o  

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

may  be  made  t h e r e i n ,   w i t h o u t   d e p a r t i n g   f rom  the   i n v e n t i o n ,   a n d  

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

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

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

I  have   show  the   p r e f e r r e d   fo rm  of   my  i n v e n t i o n ,   t h a t   v a r i o u s  

m o d i f i c a t i o n s   may  be  made  in  t h e   d e t a i l s   t h e r e o f ,   w i t h o u t  

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

c l a i m s .  



1.  A  b a s e   n e t   for   l a c e   c o m p r i s i n g   a  p r e d e t e r m i n e d  

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

l o o p   c o u r s e s !   c o m p r i s i n g  

(a)  a  p l u r a l i t y   of  t h r e a d s ,  

(b)  e a c h   t h r e a d   of  a  f i r s t   g r o u p   of   t h r e a d s  

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

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

m a n n e r ,   f o r  a   f i r s t   p l u t a l i t y   of  w a l e s ,   in  a  

f i r s t   p r e d e t e r m i n e d   d i r e c t i o n !  

(c)  e a c h   t h r e a d   o f  a  s e c o n d   g r o u p   of  t h r e a d s ,  

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

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

m a n n e r ,   fo r   a  s e c o n d   p l u r a l i t y   of  w a l e s ,   in  a  

s e c o n d   p r e d e t e r m i n e d   d i r e c t i o n  

(d)  e a c h   of  s a i d   t h r e a d s   of   s a i d   f i r s t   g r o u p  

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

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

so  t h a t   e a c h   g r o u p   of  s a i d   w a l e s   i s   f o r m e d   by  l o o p  

c o u r s e s   of  a  p r e d e t e r m i n e d   number   of  d i f f e r e n t  

t h r e a d s  a n d   so  t h a t   the  b a s e   ne t   t h u s   f o r m e d   r e s i s t s  

any  t e n d e n c y   t o  u n r a v e l   and  r u n t  

(e)  s a i d   t h r e a d s   of  s a i d   f i r s t   g r o u p   o f  

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

of  t h r e a d s   c r o s s i n g   o v e r   each   o t h e r   a t   s e l e c t e d  

l o c a t i o n s   b e t w e e n   a d j a c e n t   w a l e s ;  



(f)   s a i d   c r o s s - o v e r s   d e f i n i n g ,   w i t h   s a i d   l o o p  

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

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

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

of   l o o p   c o u r s e s   in  l e n g t h ,  

(g)  An  o t h e r   g r o u p   of   t h r e a d s   f rom  s a i d  

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

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

s o d i f y i n g   s a i d   f i r s t   a n d / o r   s e c o n d   o p e n i n g s   i n  a  

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

2.  The  b a s e   n e t   of   C l a i m   1  w h e r e i n   e a c h   t h r e a d   o f .  

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

f i r s t   o p e n i n g s   o n l y .  

3.  The  b a s e   n e t   o f   c l a i m   2  w h e r e i n   e a c h   t h r e a d   o f  

s a i d   o t h e r   g r o u p   of   t h r e a d s   is   i n l a y e d   so  as   to  d i v i d e   t h e  

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

4.  The  b a s e  n e t   of   c l a i m  2   w h e r e i n   e a c h   t h r e a d   o f  

s a i d   o t h e r   g r o u p   o f   t h r e a d s   i s   i n l a y e d   so  as   t o  d r a w   t o g e t h e r  

a d j a c e n t   w a l e s   in  s e l e c t e d   l o c a t i o n s   so  t h a t   s a i d   f i r s t   o p e n i n g s  

a r e   e n l a r g e d .  

5,  The  b a s e   n e t   of  c l a i m   1  w h e r e i n   s a i d   t h r e a d s  

of   s a i d   f i r s t   g r o u p   of  t h r e a d s   and  s a i d   t h r e a d s   of  s a i d  

s e c o n d   g r o u p   of  t h r e a d s   fo rm  t h e i r   r e s p e c t i v e   l o o p   c o u r s e s ,  

by  f i r s t   f o r m i n g   a  f i r s t   p r e d e t e r m i n e d   n u m b e r   of  l o o p s   on  f i r s t  

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

l o o p s   on  s e c o n d   r e s p e c t i v e   w a l e s ,   a d j a c e n t   s a i d   f i r s t  

r e s p e c t i v e   w a l e s   in   s a i d   r e s p e c t i v e   f i r s t   and  s e c o n d   p r e -  .  

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

number   of   l o o p s   on  t h i r d   r e s p e c t i v e   w a l e s   A d j a c e n t   s a i d   s e c o n d  



p e r s p e c t i v e   w a l e s   in  s a i d   f i r s t   and  s e c o n d   p r e d e t e r m i n e d   d i r e c -  

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

  on  s a i d   s e c o n d   r e s p e c t i v e   w a l e s ,   and  by  t h e r e a f t e r  

p r e c o o d i n g   in  a  r e p e t i t i v e   m a n n o r   to  f o rm  s a i d   f i r s t ,   s e c o n d ,  

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

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

6.  T h e  b a s e   n e t   of  c l a i m   5  w h e r e i n  s a i d   f i r s t   p r e -  

d e t e r m i n e d   number   of  l o o p s   is  t h r e e ,   s a i d   s e c o n d   p r e d e t e r m i n e d  

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

l o o p s   is   t h r e e .  

7.  The  b a s e   ne t   of  c l a i m   5  w h e r e i n   s a i d   f i r s t   p r e -  

d a t e r m i n e d   number   of  l o o p s   is   two,   s a i d   s e c o n d   p r e d e t e r m i n e d  

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

of  l o o p s   is  t w o .  

8.  The  b a s e   n e t   of  c l a i m   1  w h e r e i n   s a i d   p r e d e t e r m i n e d  

number   of  t h r e a d s   fo r   e ach   wa le   i s   t h r e e .  

9.  The  b a s e   n e t   of  c l a i m   1  w h e r e i n   s a i d   p r e d e t e r m i n e d  

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

s a i d   p r e d e t e r m i n e d   number   of  s a i d   l o o p   c o u r s e s   of  s a i d  

s e c o n d   o p e n i n g s .  

10.  The  b a s e   n e t   of  c l a i m   1  w h e r e i n   s a i d   p r e d e t e r m i n e d  

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

a r e   s u b s t a n t i a l l y   the   s a m e .  

11.  The  b a s e   n e t   of  c l a i m   10  w h e r e i n   s a i d   p r e d e t e r m i n e d  

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

s a i d   p r e d e t e r m i n e d   number   of  s a i d   l o o p   c o u r s e s   of  s a i d  

s e c o n d   o p e n i n g s   is  t h r e e .  



12.  The  b a s e   n e t   of  c l a i m   9  w h e r e i n   s a i d   p r e -  

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

is  s i x   and  s a i d   p r e d e t e r m i n e d   number   of  l o o p   c o u r s e s   o f  

s o l d   s e c o n d   o p e n i n g s   is  t w o .  

13.  The  m e t h o d   of  f o r m i n g  a   b a s e   n e t   fo r   l a c e  

i n c l u d i n g  a   p r e d e r m i n e d   number   of  w a l e s   e a c h   i n c l u d i n g  

a  p r e d e t e r m i n e d   number   o f  l o o p   c o u r s e s !   c o m p r i s i n g  

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

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

(b)  f o r m i n g   e a c h   t h r e a d   f rom  a  f i r s t   g r o u p  

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

l oop   c o u r s e s   in  a  s e l e c t e d   and  p r e d e t e r m i n e d   m a n n e r  

in  a  f i r s t   p r e d e t e r m i n e d   d i r e c t i o n ;  

(c)  f o r m i n g   e a c h  t h r e a d   f rom  a  s e c o n d   g r o u p  

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

l o o p   c o u r s e s   in  a  s e l e c t e d   and  p r e d e t e r m i n e d  

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

a n o t h e r   in  a  s e c o n d   p r e d e t e r m i n e d   d i r e c t i o n ;  

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

s a i d   t h r e a d s   of  s a i d   f i r s t   g r o u p   of  t h r e a d s   w i t h  

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

s e c o n d   g r o u p   of   t h r e a d s   so  as  to   form  e a c h   o f  

s a i d   w a l e s   by  l o o p   c o u r s e s   of   a  p r e d e t e r m i n e d  

number   of  d i f f e r e n t   t h r e a d s   so  t h a t   t h e  

b a s e   no t   t h u s   f o r m e d   r e s i s t s   any  t e n d e n c y   t o  

u n r a v e l   and  r u n ;  



(e)  c r o s s i n g   o v e r   s a i d   t h r e a d   of  s a i d  

f i r s t   g r o u p   of  t h r e a d s   w i t h   s a i d   t h r e a d s   o f   s a i d  

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

l o o p   c o u r s e s   of   a d j a c o n t   w a l e s   f i r s t   o p e i n g s   of  a  f i r s t  

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

s e c o n d   o p e n i n g s   of   a  s e c o n d   number   of  l o o p   c o u r s e s  

in  l e n g t h ;  

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

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

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

f i r s t   a n d / o r   s a i d   s e c o n d   o p e n i n g s   in  a  p r e d e t e r m i n e d  

s a a n n e r .  

14.  The  m e t h o d   of  f o r m i n g   t h e   b a s e   n e t   o f   c l a i m   1 3  

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

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

15.  The  m e t h o d   of  f o r m i n g   t h e   b a s e   n e t   of  c l a i m   14 

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

to  d i v i d e   t he   l e n g t h   of  e a c h   of  s a i d   f i r s t   o p e n i n g s .  

16.  The  m e t h o d   of   f o r m i n g   the   b a s e   n e t   of  c l a i m   15  

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

j a c e n t   w a l e s   in  s e l e c t e d   l o c a t i o n s   to  e n l a r g e   s a i d   f i r s t   o p e n -  

i n g s .  

17.  The  m e t h o d   of  f o r m i n g   the   b a s e   n e t   of   c l a i m   13 

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

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

p r e d e t e r m i n e d   number   of  l o o p s   in  f i r s t   r e s p e c t i v e   w a l e s ,   i n t o  

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

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

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



by  s h o g g i n g   s a i d   t h r e a d s   in  o p p o s e d   d i r e c t i o n s ,   i n t o   2  s e c o n d  

p r e d e t e r m i n e d   number   of  l o o p s   s a i d   s e c o n d   r e s p e c t i v e   w a l e s  

by  s h o g g i n g   s a i d   t h r e a d s   in  o p p o s i t e   d l r e c t i o n s ,   and  by  t h e r e -  

a f t e r   p r o c e e d i n g   in  a  r e p e t i t i v e   m a n n e r   to   fo rm  s a i d   f i r s t ,  

s e c o n d ,   t h i r d   and  s e c o n d   p r e d e t e r m i n e d   number   of   l o o p s   i n  

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

18,  The  m e t h o d   of  f o r m i n g   the   b a s e   n e t   of  c l a i m   17  

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

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

19.  The  m e t h o d   of   f o r m i n g   the   v a s e   n e t   of  c l a i m   17  

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

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

n u m b e r   of   l o o p s   w i t h   two  l o o p s .  

20.  The  m e t h o d   of  f o r m i n g   t h e   b a s e   n e t   of  c l a i m   17 

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

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

21.   The  b a s e   n e t   of   c l a i m   1  w h e r e i n   s a i d   i n l a y   f o r m s  

one  s i d e   of   s a i d   o p e n i n g .  
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