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@)  Pin  seamed  fabric. 

  A  method  of  producing  an  endless  pin  seamed  fabric  hav- 
ing  particular  use  as  a  fabric  on  a  paper  making  machine.  The 
fabric  is  a  woven  warp  and  weft  system  formed  by  weaving  a 
single  continuous  warp  yarn  (3)  with  an  array  of  parallel  weft 
yarns  (2)  in  a  series  of  forward  and  reverse  picks.  During  the 
weaving  operation,  the  warp  yarn  (3)  is  selectively  looped 
around  a  pin  (5)  disposed  parallel  to  an  end  yarn  in  the  array  of 
weft  yarns  in  a  series  of  loops  (4)  to  form  an  endless  pin  seamed 
fabric.  After  weaving,  by  removal  of  the  pin  (5),  the  endless 
fabric  can  be  opened  and  readily  installed  on  a  papermaking 
machine.  The  region  of  the  fabric  adjacent  the  pin  seam  has  a 
uniform  porosity  and  a  constant  thickness. 

The  terms  «warp  yarn»  and  «weft  yarn»  are  considered  ac- 
cording  to  the  definition  in  the  description. 



B a c k g r o u n d   of  t h e   I n v e n t i o n  

In  t h e   p a s t   f a b r i c s   f o r   p a p e r m a k i n g   m a c h i n e s ,  

such   as  f o r m i n g   f a b r i c s ,   d r y e r   f a b r i c s   and  f e l t s ,   h a v e  

b e e n   s u p p l i e d   as  o p e n - e n d e d   f l a t   f a b r i c s ,   and  a f t e r  

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

f a b r i c   were   j o i n e d   or  r e w o v e n   i n t o   e n d l e s s   f o r m .   R e -  

w e a v i n g   i s   an  e x t r e m e l y   t e d i o u s   m a n u a l   o p e r a t i o n   w h i c h  

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

m a c h i n e .  

To  o v e r c o m e   t h e   need   f o r   r e w e a v i n g   t h e   f a b r i c  

on  t h e   p a p e r m a k i n g   m a c h i n e ,   p i n   s e a m e d   f a b r i c s   h a v e  

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

a t t a c h e d   to   t h e   e n d s   of  t h e   f a b r i c   and  a  p i n   i s   i n s e r t -  

ed  t h r o u g h   t h e   i n t e r d i g i t a t e d   l o o p s   to   p r o v i d e   a  c o n -  

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

i t   can  be  o p e n e d   and  i n s t a l l e d   on  t h e   p a p e r m a k i n g  

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

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

In  one  common  form  of  p i n   s e a m e d   f a b r i c ,  

m e t a l   l o o p s   a r e   c o n n e c t e d   by  c l i p s   to   t h e   end  of  t h e  

f a b r i c .   Due  to   t h e   t h i c k n e s s   of  t h e   m e t a l   c l i p s ,   i t   i s  

n e c e s s a r y   to   add  w e f t   y a r n s   a d j a c e n t   t h e   c l i p s   in  o r d e r  

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

of  t h e   f a b r i c .   I n c r e a s i n g   t h e   n u m b e r   of  w e f t   y a r n s   i n  

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

in  t h i s   r e g i o n   and  a l s o   i n c r e a s e s   t h e   t h i c k n e s s .   T h e  

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

as  a  p a p e r m a k e r ' s   f e l t   due  to   t h e   f a c t   t h a t   t h e   f e l t ,  

in  o p e r a t i o n ,   i s   p a s s e d   t h r o u g h   a  n i p   b e t w e e n   p r e s s u r e  
r o l l s   to   e x t r a c t   w a t e r   f rom  t h e   p a p e r   w e b .  

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

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

were   woven  i n t o   t h e   e n d s   of  t h e   f a b r i c .   As  in  t h e   c a s e  

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



i n c r e a s e   in  t h i c k n e s s   in  t h e   seam  a r e a   and  a  d e c r e a s e  

in  p e r m e a b i l i t y .  

In  an  a t t e m p t   to   p r o v i d e   more  u n i f o r m i t y   i n  

p o r o s i t y   and  t h i c k n e s s   in  t h e   p i n   s e a m e d   a r e a ,   w o v e n  

back   s t r u c t u r e s   have   b e e n   u t i l i z e d .   In  a  woven  b a c k  

s t r u c t u r e ,   t h e   w e f t   y a r n s   in  t h e   end  of  t h e   f a b r i c   a r e  

r e m o v e d   and  t h e   p r o j e c t i n g   warp  y a r n s   a r e   t h e n   f o l d e d  

b a c k   to   form  l o o p s   and  i n t e r w o v e n   w i t h   t h e   f a b r i c .  

U n i t e d   S t a t e s   P a t e n t s   Nos.   2 , 3 2 5 , 9 0 0 ,   3 , 4 3 6 , 0 4 1 ,  

4 , 0 2 6 , 3 3 0 ,   4 , 0 9 5 , 6 2 2 ,   4 , 1 8 2 , 3 8 1   and  4 , 4 0 1 , 1 3 7   s h o w  

v a r i o u s   t y p e s   of  woven  back   f a b r i c s .  

H o w e v e r ,   in  t h e   woven  back   f a b r i c ,   p r o b l e m s  

h a v e   b e e n   e n c o u n t e r e d   in  r e t a i n i n g   t h e   i n t e g r i t y   of  t h e  

l o o p s   f o r m e d   by  t h e   woven  back   warp   y a r n s   b e c a u s e   t h e  

woven  back   y a r n s   t e n d   to   s l i p   or  l o o s e n .   F u r t h e r m o r e ,  

s e v e r i n g   t h e   w a r p e d   y a r n s   in  t h e   woven  back   s t r u c t u r e  

s e r i o u s l y   i m p a i r s   t h e   s t r e n g t h   of  t h e   f a b r i c ,   as  o p p o s -  
ed  to   a  f a b r i c   u s i n g   c o n t i n u o u s   n o n - b r o k e n   y a r n s .  

As  a  f u r t h e r   d i s a d v a n t a g e ,   a d d i t i o n a l   w e f t  

y a r n s   a r e   r e q u i r e d   in  t h e   a r e a   of  t h e   p i n   seam  in  o r d e r  

to   a d e q u a t e l y   h o l d   t h e   woven  b a c k - w a r p   y a r n s   in  p o s i -  

t i o n ,   so  t h a t   t h e   l o o p s   do  not   e l o n g a t e .   The  a d d i t i o n  

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

f a b r i c   in  t h e   a r e a   of  t h e   p i n   s e a m ,   as  w e l l   as  p r o v i d -  

ing  an  i n c r e a s e   in  t h i c k n e s s .  

P a p e r m a k i n g   f a b r i c s   h a v e   a l s o   b e e n   woven  i n  

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

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

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

p r e s e n t   c e r t a i n   p r o b l e m s   in  i n s t a l l a t i o n   on  t h e   p a p e r -  

m a k i n g   m a c h i n e .   To  i n s t a l l   t h e   e n d l e s s   f a b r i c ,   i t   i s  

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

f a b r i c   o v e r   t h e   r o l l s .   R e c e n t l y ,   due  to   t h e   a d v e n t   o f  

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

an  e n d l e s s   f e l t   has   b e e n   a c c e n t u a t e d .   The  i n s t a l l a t i o n  



of  an  e n d l e s s   f a b r i c   on  a  p a p e r m a k i n g   m a c h i n e   is  a  

t i m e - c o n s u m i n g   o p e r a t i o n   wh ich   r e q u i r e s   s u b s t a n t i a l  

down  t i m e   f o r   t h e   m a c h i n e .  

Summary  of  t h e   I n v e n t i o n  

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

p r o d u c i n g   an  e n d l e s s   p i n   s e a m e d   f a b r i c   h a v i n g   p a r -  

t i c u l a r   use   as  a  f o r m i n g   f a b r i c ,   a  d r y e r   f a b r i c ,   or  a  

f e l t   on  a  p a p e r m a k i n g   m a c h i n e .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e   f a b r i c  

is   a  woven  warp   and  w e f t   s y s t e m   f o r m e d   by  i n t e r w e a v i n g  

a  s i n g l e   warp  y a r n   w i t h   an  a r r a y   of  p a r a l l e l   w e f t   y a r n s  
in  a  s e r i e s   of  f o r w a r d   and  r e v e r s e   p i c k s .   D u r i n g   t h e  

w e a v i n g   o p e r a t i o n ,   t h e   warp   y a r n   i s   s e l e c t i v e l y   l o o p e d  

a r o u n d   a  p i n   d i s p o s e d   p a r a l l e l   to   an  end  y a r n   in  t h e  

a r r a y   of  w e f t   y a r n s   to   form  a  s e r i e s   of  l o o p s   a r o u n d  

t h e   p i n .  

A f t e r   t h e   w e a v i n g   o p e r a t i o n   has   been   c o m -  

p l e t e d ,   t h e   p i n   can   be  r e m o v e d   so  t h a t   t h e   f a b r i c   c a n  

be  o p e n e d   up  and  r e a d i l y   i n s t a l l e d   on  t h e   p a p e r m a k i n g  

m a c h i n e .   A f t e r   i n s t a l l a t i o n ,   t h e   p i n   can  be  r e i n s e r t e d  

t h r o u g h   t h e   i n t e r d i g i t a t e d   l o o p s   on  t h e   ends   of  t h e  

f a b r i c .  

The  f a b r i c   o f  t h e   i n v e n t i o n   has   a  u n i f o r m  

p o r o s i t y   in  t h e   a r e a   of  t h e   p i n   seam  and  a  c o n s t a n t  

t h i c k n e s s .   T h u s ,   t h e   f a b r i c   h a s   t h e   i n h e r e n t   a d v a n -  

t a g e s   of  an  e n d l e s s   f a b r i c ,   and  due  to   t h e   p i n   s e a m ,  

can  be  r e a d i l y   o p e n e d   up  and  i n s t a l l e d   on  t h e   p a p e r -  

m a k i n g   m a c h i n e .  

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

s i n g l e   c o n t i n u o u s   warp   y a r n   wh ich   i s   u n b r o k e n   and  t h i s  

no t   o n l y   i n c r e a s e s   t h e   s t r e n g t h   of  t h e   f a b r i c ,   bu t   a l s o  

p r e v e n t s   t h e   l o o p s   f rom  e l o n g a t i n g   in  s e r v i c e ,   as  c a n  

o c c u r   w i t h   t he   woven  back   t y p e   of  l o o p   c o n s t r u c t i o n .  

W h i l e   t h e   f a b r i c   of  t h e   i n v e n t i o n   can  be  u s e d  

as  a  f o r m i n g   f a b r i c ,   or  d r y e r   f a b r i c ,   i t   has   p a r t i c u l a r  



u s e  a s   a  p a p e r m a k e r ' s   f e l t   due  to   t he   f a c t   t h a t   t h e  

t h i c k n e s s   in  t h e  a r e a   of  t he   p i n   seam  is  no t   i n c r e a s e d  

and  t h e   p o r o s i t y   in  t h i s   a r e a   is   u n i f o r m .  

O t h e r   o b j e c t s   and  a d v a n t a g e s   w i l l   a p p e a r   i n  

the   c o u r s e   of  t he   f o l l o w i n g   d e s c r i p t i o n .  

D e s c r i p t i o n   of  t h e   D r a w i n g s  

The  d r a w i n g s   i l l u s t r a t e   t he   b e s t   m o d e  

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

In  t h e   d r a w i n g s :  

F i q .   1  i s  a   p l a n   v iew  of  t h e   p i n   seam  a r e a   o f  

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

F i g .   2  is   a  s e c t i o n   t a k e n   a l o n g   l i n e   2-2  o f  

F i g .   1;  a n d  

F i g s .   3A-3H  a r e   s c h e m a t i c   r e p r e s e n t a t i o n s  

i l l u s t r a t i n g   s h o w i n g   t h e   p i c k s   of  t h e   warp   y a r n   in  t h e  

w e a v i n g   o p e r a t i o n .  

D e s c r i p t i o n   of  t he   I l l u s t r a t e d   E m b o d i m e n t  

F i g .   1  shows   a  p i n   s e a m e d   f a b r i c   1  t h a t   h a s  

p a r t i c u l a r   use   as  a  f a b r i c   f o r   a  p a p e r m a k i n g   m a c h i n e .  

More  p a r t i c u l a r l y ,   t h e   f a b r i c   can  be  u s e d   as  a  p a p e r -  
m a k e r ' s   f e l t   or  as  a  f o r m i n g   f a b r i c   or  d r y e r   f a b r i c .  

F a b r i c   1  i n c l u d e s   an  a r r a y   or  p l u r a l i t y   o f  

p a r a l l e l   w e f t   y a r n s   2,  and  a  s i n g l e ,   c o n t i n u o u s   w a r p  

y a r n   3  is   i n t e r w o v e n   w i t h   t he   w e f t   y a r n s .   C e r t a i n  

p i c k s   or   p a s s e s   of  t h e   wa rp   y a r n   3  fo rm  p r o j e c t i n g  

l o o p s   4  and  a  p i n   5,  f o r m e d   of  p l a s t i c   or  m e t a l ,   i s  

i n s e r t e d   t h r o u g h   t h e   a l i g n e d   i n t e r d i g i t a t e d   l o o p s   4  t o  

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

As  s e t   f o r t h   in  t he   s p e c i f i c a t i o n   and  c l a i m s ,  

t h e   t e r m   "warp   y a r n "   is   u s e d   as  in  p a p e r m a k e r ' s   t e r m i n -  

o l o g y   in  w h i c h   t h e   wa rp   y a r n s   e x t e n d   l o n g i t u d i n a l l y   o f  

t h e   f a b r i c   or   in  t h e   m a c h i n e   d i r e c t i o n .  

The  t e r m   " y a r n "   as  u s e d   in  t h e   s p e c i f i c a t i o n  

and  c l a i m s   is  i n t e n d e d   to   i n c l u d e   s t a n d s   of  m o n o f i l a -  

m e n t ,   m u l t i f i l a m e n t ,   f i b e r   m a t e r i a l s ,   or  m i x t u r e s   o f  



t h e s e   m a t e r i a l s   in  e i t h e r   t w i s t e d ,   u n t w i s t e d ,   i n t e r -  

t w i n e d ,   or  p l i e d   f o r m .  

The  y a r n s   can  be  f o r m e d   of  any  d e s i r e d   m a t e r -  

i a l s ,   s u c h   as  wool   or  s y n t h e t i c   m a t e r i a l s ,   bu t   i t   i s  

p r e f e r r e d   t h a t   t h e   warp   y a r n   3  be  f o r m e d   of  a  m a t e r i a l  

w h i c h   w i l l   t e n d   to   r e t a i n   t he   i n t e g r i t y   of  t he   l o o p s   4 

when  t he   p i n   5  i s   r e m o v e d .  

F i g s .   3A-3H  i l l u s t r a t e   t h e   e n d l e s s   w e a v i n g  

p a t t e r n   f o r   f o r m i n g   a  t w o - l a y e r   f a b r i c .   W h i l e   F i g s .  

3A-3H  f o r   p u r p o s e s   of  i l l u s t r a t i o n ,   m e r e l y   show  f i v e  

v e r t i c a l   rows  of  w e f t   y a r n s   2,  in  p r a c t i c e   t h e r e   may  b e  

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

upon  t he   l e n g t h   of  t h e   e n d l e s s   f a b r i c   to  be  p r o d u c e d .  

As  shown  in  F i g .   3A,  t h e   p i n   5  is  p o s i t i o n e d  

p a r a l l e l   to   an  end  y a r n   in  t he   a r r a y   of  w e f t   y a r n s   2 ,  

and  in  t he   f i r s t   p i c k ,   t h e   warp   y a r n   3  i s   i n t e r w o v e n  

w i t h   t h e   w e f t   y a r n s   of  t h e   u p p e r   l a y e r .   F i g .   3A  s h o w s  

t h e   warp   y a r n   3  g o i n g   o v e r   and  u n d e r   a d j a c e n t   w e f t  

y a r n s   2,  bu t   i t   is  c o n t e m p l a t e d   t h a t   any  d e s i r e d   w e a v -  

ing  p a t t e r n   can  be  e m p l o y e d .  

W h i l e   F i g .   3A-3H  shows   t h e   warp   y a r n   3  m o v i n g  
in  a  s i n u s o i d a l   p a t h ,   in  p r a c t i c e   t h e   w e f t   y a r n s   2 

w o u l d   be  r a i s e d   and  l o w e r e d   by  h a r n e s s e s   to  t he   d e s i r e d  

p o s i t i o n ,   and  t h e   wa rp   y a r n   w o u l d   be  moved  h o r i z o n t a l l y  

by  a  s h u t t l e   in  a  s t r a i g h t   p a t h   to  p r o v i d e   t h e   i n t e r -  

w e a v i n g .  

As  shown  in  F i g .   3B,  warp   y a r n   3  is  l o o p e d  

a r o u n d   p i n   5  to  fo rm  a  l o o p   4  and  is  t h e n   i n t e r w o v e n   i n  

t h e   u p p e r   l a y e r   of  w e f t   y a r n s   2  in  a  r e t u r n   or  s e c o n d  

p i c k .  

F o l l o w i n g   t h i s ,   t he   warp   y a r n   3  is  i n t e r w o v e n  

in  a  t h i r d   f o r w a r d   p i c k   w i t h   t he   w e f t   y a r n s   of  t h e  

l o w e r   l a y e r   ( F i g .   3C) ,   and  the   warp   y a r n   is  t h e n   l o o p e d  

a r o u n d   t he   end  w e f t   y a r n s   in  t he   l o w e r   l a y e r   and  i n t e r -  

woven  w i t h   t he   w e f t   y a r n s   of  t h e   l o w e r   l a y e r   in  a  

r e t u r n   p i c k ,   as  shown  in  F i g .   3D.  



F o l l o w i n g   the   r e t u r n   p i c k ,   t he   warp   y a r n   3  i s  

a g a i n  i n t e r w o v e n   w i t h   t he   w e f t   y a r n s   2  of  t he   u p p e r  

l a y e r ,   as  i l l u s t r a t e d   in  F i g .   3E  and  is  t h e n   i n t e r w o v e n  

in  a  r e t u r n   p i c k   as  i l l u s t r a t e d   in  F i g .   3 F .  

Warp  y a r n   3  t h e n   is   i n t e r w o v e n   w i t h   t h e   w e f t  

y a r n s   of  t he   l o w e r   l a y e r   in  a  f o r w a r d   p i c k   ( F i g .   3G) 

and  is   l o o p e d   a r o u n d   t h e   p i n   6  to   fo rm  a  s e c o n d   l o o p   4 

and  i n t e r w o v e n   w i t h   t he   w e f t   y a r n s   in  t he   l o w e r   l a y e r  

i n  a   r e t u r n   p i c k ,   as  i l l u s t r a t e d   in  F i g .   3H.  T h i s  

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

W h i l e   F i g s .   3A-3H  show  t h e   w e f t   y a r n s   2 

a r r a n g e d   in  f o u r   v e r t i c a l   rows  ( i n d i c t e d   by  2 a - 2 d   i n  

F i g .   3A)  to   form  a  d o u b l e   l a y e r   f a b r i c ,   i t   is  c o n t e m -  

p l a t e d   t h a t   t he   w e f t   y a r n s   can  a l s o   be  a r r a n g e d   in  o n l y  

two  rows  in  w h i c h   c a s e   a  s i n g l e   l a y e r   f a b r i c   can  b e  

p r o d u c e d .  

The  r e s u l t i n g   woven  s t r u c t u r e   is  an  e n d l e s s  

f a b r i c   in  w h i c h   c e r t a i n   p i c k s   or   p a s s e s   of  t he   s i n g l e  

c o n t i n u o u s   warp   y a r n   2  a r e   l o o p e d   a r o u n d   t he   p i n  5 .   By 

r e m o v a l   of  p i n   5,  t he   f a b r i c   can  be  o p e n e d   up  and  c o n -  

v e n i e n t l y   i n s t a l l e d   on  t h e   p a p e r m a k i n g   m a c h i n e .   A f t e r  

i n s t a l l a t i o n ,   t he   p i n   can  be  r e i n s e r t e d   w i t h i n   t h e  

a l i g n e d   i n t e r d i g i t a t e d   l o o p s   5 .  

The  woven  f a b r i c   of  t h e   i n v e n t i o n   has   p a r -  
t i c u l a r   use   as  a  b a s e   f a b r i c   f o r   a  p a p e r m a k e r ' s   f e l t .  

In  t h i s   s i t u a t i o n ,   one  or  more  l a y e r s   of  f i b r o u s   b a t t  

can   be  n e e d l e d   i n t o   one  or  b o t h   s u r f a c e s   of  t h e   b a s e  

f a b r i c .   The  n e e d l i n g   o p e r a t i o n   may  t e n d   to  damage   t h e  

p i n   5,  so  t h a t   a f t e r   n e e d l i n g ,   t h e   d a m a g e d   p i n   can   b e  

r e m o v e d   and  when  t h e   f e l t   is   i n s t a l l e d   on  t he   p a p e r -  

m a k i n g   m a c h i n e ,   a  new  p i n   can  be  r e p l a c e d .  

The  f a b r i c   of  t he   i n v e n t i o n   has   a  c o n s t a n t  

t h i c k n e s s   and  p e r m e a b i l i t y   a d j a c e n t   t he   p i n   s eam.   As  

t h e   wa rp   y a r n   is   c o n t i n u o u s ,   t h e   f a b r i c   has   i m p r o v e d  

s t r e n g t h   o v e r   woven  back   t y p e s   of  f a b r i c   in  w h i c h   t h e  

w a r p   y a r n s   a r e   s e v e r e d .  



The  f a b r i c   can  be  r e a d i l y   woven  on  a  s t a n d a r d  

w e a v i n g   loom  and  no  s p e c i a l   e q u i p m e n t   is  r e q u i r e d .  

F u r t h e r m o r e ,   t he   l o o p   c o n s t r u c t i o n   is  made  d u r i n g   t h e  

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

can  be  p r o d u c e d   in  a  s u b s t a n t i a l l y   s h o r t e r   p e r i o d   o f  

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

c l i p s ,   p l a s t i c   s p i r a l s ,   or  woven  back   warp   y a r n s .  



V a r i o u s   modes   of  c a r r y i n g   ou t   t h e   i n v e n t i o n  

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

f o l l o w i n g   c l a i m s   p a r t i c u l a r y   p o i n t i n g   ou t   a n d  

d i s t i n c t l y   c l a i m i n g   t h e   s u b j e c t   m a t t e r   wh ich   i s  

r e a a r d e d   as  t h e   i n v e n t i o n  



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

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

f a b r i c   h a v i n g   a  warp   and  w e f t   s y s t e m   by  i n t e r w e a v i n g   a  

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

and  r e v e r s e   p i c k s   w i t h   an  a r r a y   of  p a r a l l e l   w e f t   y a r n s ,  
and  s e l e c t i v e l y   l o o p i n g   s a i d   warp   y a r n   d u r i n g   s a i d  

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

s a i d   a r r a y   in  a  s e r i e s   of  l o o p s   to   t h e r e b y   form  a  p i n  

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

e n a b l e   t h e   f a b r i c   to   be  o p e n e d   and  i n s t a l l e d   on  a  

m a c h i n e .  

2.  A  m e t h o d   of  p r o d u c i n g   an  e n d l e s s   p i n  

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

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

p a t t e r n   h a v i n g   a  f i r s t   w e f t   y a r n   at   one  end  of  s a i d  

p a t t e r n   and  a  s e c o n d   w e f t   y a r n   at   t h e   o p p o s i t e   end  o f  

s a i d   p a t t e r n ,   p o s i t i o n i n g   a  p i n   p a r a l l e l   to   t he   s e c o n d  

y a r n   in  s a i d   p a t t e r n ,   i n t e r w e a v i n g   a  warp   y a r n   w i t h   t h e  

w e f t   y a r n s   in  a  f o r w a r d   p i c k ,   l o o p i n g   t h e   warp   y a r n  
a r o u n d   t h e   p i n   and  i n t e r w e a v i n g   t h e   warp   y a r n   w i t h   t h e  

w e f t   y a r n s   in  a  r e t u r n   p i c k ,   l o o p i n g   t h e   warp   y a r n  
a r o u n d   s a i d   f i r s t   w e f t   y a r n   and  i n t e r w e a v i n g   t h e   w a r p  

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

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

i n t e r w e a v i n g   t h e   warp   y a r n   w i t h   t h e   w e f t   y a r n s   in  a  

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

f i r s t   w e f t   y a r n   and  i n t e r w e a v i n g   t h e   warp   y a r n   w i t h   t h e  

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

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



warp   y a r n   w i t h   t h e   w e f t   y a r n s   in  a  t h i r d   r e t u r n   p i c k ,  

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

i n t e r w e a v i n g   t h e   warp   y a r n s . w i t h   t h e   w e f t   y a r n s   in  a  

f o u r t h   f o r w a r d   p i c k ,   and  l o o p i n g   t h e   warp  y a r n   a r o u n d  

s a i d   p i n   and  i n t e r w e a v i n g   t he   warp   y a r n   w i t h   s a i d   w e f t  

y a r n s   in  a  f o u r t h   r e t u r n   p i c k .  

3.  The  m e t h o d   of  c l a i m   1,  and  i n c l u d i n g   t h e  

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

of  s a i d   f a b r i c .  

4.  A  m e t h o d   of  p r o d u c i n g   an  e n d l e s s   p i n  

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

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

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

a  p a r a l l e l   p a t t e r n   in  a  s e c o n d   p l a n e   p a r a l l e l   to   s a i d  

f i r s t   p l a n e ,   a l t e r n a t e l y   i n t e r w e a v i n g   a  s i n g l e   c o n t i n u -  

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

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

s a i d   w e a v i n g   a r o u n d   a  p i n   d i s p o s e d   p a r a l l e l   to   t h e  

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

w e f t   y a r n s   to   fo rm  a  p i n   s e a m e d   e n d l e s s   f a b r i c ,   s a i d  

p i n   b e i n g   r e m o v a b l e   to   e n a b l e   t h e   f a b r i c   to   be  o p e n e d  

and  i n s t a l l e d   on  a  m a c h i n e .  

5.  An  e n d l e s s   p i n   s e a m e d   f a b r i c ,   c o m p r i s i n g  

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

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

y a r n s ,   t he   e n d s   of  s a i d   f a b r i c   b e i n g   d i s p o s e d   in  o p p o s -  
ed  r e l a t i o n ,   p o r t i o n s   of  s a i d   s i n g l e   warp  y a r n   p r o j e c t -  

ing  f rom  s a i d   o p p o s e d   e n d s   of  t h e   f a b r i c   in  a  p l u r a l i t y  

of  i n t e r d i g i t a t e d   l o o p s ,   and  a  p i n   d i s p o s e d   in  s a i d  

i n t e r d i g i t a t e d   l o o p s   to   m a i n t a i n   t h e   f a b r i c   in  an  e n d -  

l e s s   f o r m .  

6.  The  f a b r i c   of  c l a i m   5,  and  i n c l u d i n g   a  

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

of  s a i d   f a b r i c .  
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