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©  The  present  invention  is  directed  to  a  low  bulk  pin-type 
seam  for  use  with  the  flat  woven  fabric  and  to  the  method  of  2( producing  said  seam.  The  preferred  fabric  is  woven  with  _  J  - . ^^  continuous  or  monofilament  yarns  in  the  machine  direction. 
The  seam  is  formed  by  interconnecting  loops  constructed  \\.  foQk.  '• 
from  the  machine  direction  warp  yarns.  In  constructing  the  -.r^S^ 
seam  loops,  a  portion  of  the  fabric  is  made  free  of  cross  ^ ^ ^ ^ ^ ^ ^ ^  
machine  direction  yarns  and  the  warp  yarns  are  selected  out  >^^^^^M(a) 
as  either  a  loop  forming  yarn  (4b)  or  as  binder  yarns  (4a).  The  4(b)  J5^4(a) 
fabric  is  then  folded  back  upon  itself  in  hem  like  fashion  with  B  ^  
the  selected  yarns  being  retained  as  loop  forming  yarns  (4b)  T_ 
and  the  binder  yarns  (4a)  being  drawn  back  through  the  hem 
portion  of  the  fabric  to  bind  the  hem  and  body  portion  of  the 
fabric.  If  desired,  a  stitch  pattern  may  be  added  to  further 
secure  the  hem  area. 
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@ The  present  invention  is  directed  to  a  low  bulk  pin-type 
seam  for  use  with  the  flat  woven  fabric  and  to  the  method  of 
producing  said  seam.  The  preferred  fabric  is  woven  with 
continuous  or  monofilament  yarns  in  the  machine  direction. 
The  seam  is  formed  by  interconnecting  loops  constructed 
from  the  machine  direction  warp  yarns.  In  constructing  the 
seam  loops,  a  portion  of  the  fabric  is  made  free  of  cross 
machine  direction  yarns  and  the  warp  yarns  are  selected  out 
as  either  a  loop  forming  yarn  (4b)  or  as  binder  yarns  (4a).  The 
fabric  is  then  folded  back  upon  itself  in  hem  like  fashion  with 
the  selected  yarns  being  retained  as  loop  forming  yarns  (4b) 
and  the  binder  yarns  (4a)  being  drawn  back  through  the  hem 
portion  of  the  fabric  to  bind  the  hem  and  body  portion  of  the 
fabric.  If  desired,  a  stitch  pattern  may  be  added  to  further 
secure  the  hem  area. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   t h e   f i e l d   of  low  b u l k  

seams   f o r   u s e   w i t h   p a p e r m a k e r s   m a c h i n e   f a b r i c s ,   and  m o r e  

p a r t i c u l a r l y   r e l a t e s   to   such   a  seam  f o r   u s e   in   m o n o f i l a m e n t  

f a b r i c s .  

The  p r i o r   a r t   has   f o r   some  t i m e ,   r e c o g n i z e d   t h a t  

p a p e r m a k e r s   f a b r i c s   may  be  f l a t   woven   and   t h e n   s e a m e d   i n   o r d e r  

to  p r o d u c e   an  e n d l e s s   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 r y .   T h e  

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

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

e n d l e s s   b e l t .   T h i s   t e c h n i q u e   was  b o t h   t i m e   c o n s u m i n g   a n d  

d i f f i c u l t .   I t   was  l a t e r   r e c o g n i z e d   t h a t   f l a t   w o v e n   f a b r i c s   c o u l d  

be  made  i n t o   an   e n d l e s s   b e l t   by  u s e   of  h o o k s   or   l o o p s   w h i c h   w e r e  

a f f i x e d   to   t h e   r e s p e c t i v e   ends  of  t h e   f l a t  w o v e n   f a b r i c s   and  t h e n  

made  to  i n t e r l e a f  w i t h   e a c h   o t h e r   so  as  to   f o r m   a  c h a n n e l   w h e r e i n  

a  p i n t l e   h o o k   o r   j o i n i n g   w i r e   c o u l d   be  i n s e r t e d .   O t h e r   r e c e n t  

a t t e m p t s   to   j o i n   f l a t   woven  f a b r i c s   to   an  e n d l e s s   b e l t   h a v e  

u t i l i z e d   a  c o i l   w h i c h   was  a f f i x e d   to  t h e   r e s p e c t i v e   e n d s   of   t h e  

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

a  p i n t l e   or  j o i n i n g   w i r e .   In  r e c e n t   y e a r s ,   some  m o n o f i l   f a b r i c s  

h a v e   been   s e a m e d   by  a  t e c h n i q u e   of  s e l e c t i n g   a l t e r n a t e   w a r p   e n d s  

w h i c h   a re   f o r m e d   i n t o   a  l o o p   and  t h e n   b a c k   w o v e n   i n t o   t h e   f a b r i c  

so  as  to  r e t a i n   t h e   end  in  t he   f a b r i c .   Once  a g a i n ,   t he   l o o p s   s o  

f o r m e d   were  i n t e r l e a s e d   to  form  a  c h a n n e l   f o r   r e c e i v i n g   a  p i n t l e  

w i r e   or  j o i n i n g   w i r e .  



As  n o t e d ,   one  p r i o r   a r t   a t t e m p t   a t   m a k i n g   p i n   s eams   i n  

p a p e r m a k e r s   f e l t   h a s   b e e n   to   u t i l i z e   a l t e r n a t i n g   w a r p   ends   w h i c h  

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

b a c k   to  t h e   b o d y   of  t h e   f a b r i c .   The  l o o p s   f o r m e d   on  e i t h e r   end  o f  

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

w i t h   e a c h   o t h e r   so  t h a t   a  l o n g   w i r e   or   p i n t l e   may  be  i n s e r t e d  

t h r o u g h   t he   c h a n n e l   f o r m e d   by  t h e   l o o p s   to  j o i n   t h e   two  e n d s   o f  

t h e   f a b r i c   i n t o   an  e n d l e s s   f a b r i c   b e l t .   The  seam  t h u s   f o r m e d   i s  

n o t   s u b s t a n t i a l l y   t h i c k e r   t h a n   t h e   n o r m a l   t h i c k n e s s .   H o w e v e r ,   t h e  

p r o c e s s   of  w e a v i n g   t h e   w a r p   e n d s - b a c k ' i n t o   t h e   f a b r i c   i n   o r d e r   t o  

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

r e d u c e d   w e a r   c h a r a c t e r i s t i c s   f o r   p i n   s eams   f o r m e d   by  t h i s   b a c k  

w e a v i n g   m e t h o d .  

A l s o   as   n o t e d ,   a  s e c o n d   p r i o r   a r t   a t t e m p t   u s e d   v a r i o u s  

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

f o l d   l i n e   and  t h e '  f a b r i c   i s   f o l d e d   b a c k   o v e r   i t s e l f   or  o t h e r w i s e  

a t t a c h e d   to  i t s e l f   so  t h a t   t h e   c o i l   may  m a t a b l y   r e c e i v e   a  c o i l  

s i m i l a r l y   a t t a c h e d   to   t h e   o t h e r   end  of  t h e   f a b r i c .   A  w i r e   o r  

p i n t l e   is   t h e n   u s e d   to   j o i n   t h e   seam  as  m e n t i o n e d   p r e v i o u s l y .  

W h i l e   c o i l   s e a m s   h a v e   a c h i e v e d   some  s u c c e s s ,   t h e   a d d i t i o n a l  

t h i c k n e s s   and  t h i c k n e s s   i r r e g u l a r i t y   a t t e n d e d   w i t h   s u c h   s eams   h a s  

l i m i t e d   t h e i r   a p p l i c a b i l i t y ,   t h e i r   l i f e ,   a n d / o r   t h e   r e l i a b i l i t y  

t h e r e o f .  

To  d a t e ,   t h e   p r i o r   a r t   a t t e m p t s   to  p r o d u c e   a  p i n   t y p e  

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

a d j a c e n t   to  t h e   p i n   seam  a r e a   and  u n d e s i r a b l e   r u n n i n g  



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

b e e n   r e c o g n i z e d   t h a t   t h e   seam  a r e a   of  t h e   f l a t   w o v e n   f a b r i c   w h i c h  

h a s  b e e n   j o i n e d   t o   make   an  e n d l e s s   b e l t   i s   a  m a j o r   c o n t r i b u t o r   t o  

p r o d u c t   d e f e c t s   and   f a b r i c   f a i l u r e .  

F i g .   1  i s   an   o r t h o g r a p h i c   p r o j e c t i o n   of  a  f r a g m e n t   o f   a  

f a b r i c   end  to  be  s e a m e d   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 .  

F i g .   2  i s   an  o r t h o g r a p h g i c   p r o j e c t i o n   of   t h e   f a b r i c   o f  

F i g .   1  w i t h   a  p i c k   f r e e   a r e a .  

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

a c c o r d i n g   to  t h e   i n v e n t i o n .  

F i g .  4   i l l u s t r a t e s   t he   i n s e r t i o n   of   a  l o o p   f o r m i n g  

means   a c c o r d i n g   to   t h e   i n v e n t i o n .  

F i g .   5  i l l u s t r a t e s   t h e   f o r m a t i o n   o f   a  f o l d   o v e r   or  h e m  

a c c o r d i n g   to   t h e   i n v e n t i o n .  

F i g .   6  i l l u s t r a t e s   t he   p u l l   t h r o u g h   of  s e l e c t e d   w a r p  

y a r n s   a g a i n s t   t h e   hem  l i n e   a c c o r d i n g   to  t h e   i n v e n t i o n .  

F i g .   7  i l l u s t r a t e s   t h e   f a b r i c   s eam  end  a f t e r   p u l l  

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

F i g .   8  i l l u s t r a t e s   the   f a b r i c   of  F i g .   7  w i t h   b e v e l e d  

e d g e s   and  s t i t c h e s   a c c o r d i n g   to   t h e   i n v e n t i o n .  

F i g .   9  i l l u s t r a t e s   an  a l t e r n a t i v e   e m b o d i m e n t   a c c o r d i n g  

to  t he   i n v e n t i o n .  

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

low  b u l k   p i n - t y p e   s e a m .   The  seam  i s   c o n s t r u c t e d   by  f o r m i n g   l o o p s  

in  e a c h   end  of  a  f l a t   woven  p a p e r m a k e r s   f a b r i c .   The  l o o p s   a r e  

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

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



c r o s s   m a c h i n e   d i r e c t i o n   y a r n s .   The  f a b r i c   i s   f o l d e d   b a c k   o n  

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

y a r n s   a r e   p u l l e d   t h r o u g h   t he   f a b r i c   to  b i n d   t h e   f a b r i c   body   a n d  

f o l d   o v e r   t o g e t h e r .   B o t h   ends   of  t h e   f a b r i c   a r e   made  s i m i l a r   a n d  

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

w h i c h   r e c e i v e s   t h e   p i n   or   p i n t l e   w i r e .  

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

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

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

n o t   i n t e n d e d   to   l i m i t   t h e   s c o p e   of  t h e   i n v e n t i o n   w h i c h   i s   d e f i n e d  

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

The  i n v e n t i o n  w i l l   be  s e t   f o r t h   w i t h   r e f e r e n c e s   to  t h e  

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

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

u n d e r s t a n d i n g   o f   t h e   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   t h e  

i n v e n t i o n   may  be  u t i l i z e d   w i t h   w e a v e s   or   f a b r i c s   n o t   s p e c i f i c a l l y  

d e s c r i b e d   in   d e t a i l .  

R e f e r r i n g   now  to   F i g .   1,  t h e r e   i s   s h o w n   a  f r a g m e n t a r y  

v i e w   of  one  end  of  t h e   f a b r i c   2  w h i c h   i s   to  be  s e a m e d .   The  f a b r i c  

2  i s   woven  i n   t h e   u s u a l   m a n n e r   w i t h   a  p l u r a l i t y   of   w a r p   y a r n s   o r  

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

c r o s s   m a c h i n e   d i r e c t i o n   y a r n s   6  and  8.  The  warp   y a r n s   a r e   p r e f e r -  

a b l y   m o n o f i l a m e n t   or   c o n t i n u o u s   f i l a m e n t   y a r n s ,   h o w e v e r ,   t h e y   m a y  

be  spun   y a r n s   w h i c h   a r e   t w i s t e d   or   t r e a t e d   so  as  to   b e h a v e   as  a  

c o n t i n u o u s   or   m o n o f i l a m e n t   y a r n s .   A d d i t i o n a l l y ,   i t   w i l l   b e  

u n d e r s t o o d   t h a t   t h e   warp   y a r n s   may  be  of  any  c r o s s   s e c t i o n a l  



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

f a b r i c   d e s i g n .   L i k e w i s e ,   t h e   p i c k   y a r n s   may  be  any  of  t h e  

a v a i l a b l e   y a r n s   s e l e c t e d   a c c o r d i n g   to   f a b r i c   d e s i g n .   As  w i l l   b e  

known   to  t h o s e   s k i l l e d   i n   t h e   a r t ,   t h e   f r a g m e n t a r y   v i e w   of   t h e  

f a b r i c   2  shown  in   F i g .   1  i s   a  d u p l e x   f a b r i c   h a v i n g   two  p i c k  

s y s t e m s ,   c o m p r i s e d   of  y a r n s   6  in  one  p i c k   s y s t e m   and  y a r n s   8  i n  

t he   o t h e r   p i c k   s y s t e m ,   i n t e r w o v e n   w i t h   a  s i n g l e   w a r p   or   m a c h i n e  

d i r e c t i o n   s y s t e m   4.  As  w i l l   a l s o   be  known  to  t h o s e   s k i l l e d   in   t h e  

a r t ,   the   o v e r a l l   l e n g t h   of  t h e   f a b r i c   p r i o r   to   s e a m i n g   i s  

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

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

s u b s e q u e n t   t r e a t m e n t .   W h i l e   t h e   f a b r i c   2  may  be  c u t   to  t h e  

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

i t   i s   a d v a n t a g e o u s   to  h a v e   a p p r o x i m a t e l y   50 mm  of   a d d i t i o n a l  

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

s e a m i n g .  

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

r e m o v i n g   a  p l u r a l i t y   of  p i c k s   6  and  8  f r o m   a  p r e d e t e r m i n e d   a r e a  

of  t h e   f a b r i c .   The  warp   y a r n s   w h i c h   h a v e   b e e n   e x p o s e d   by  t h e  

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

and  b i n d e r   y a r n s   a c c o r d i n g   to  a  p r e d e t e r m i n e d   p a t t e r n .   A  l o o p  

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

e s s e n t i a l l y   s e p a r a t e   t h e   f a b r i c   i n t o   2  l e v e l s .   The  f o r m i n g   w i r e  

i s   l o c a t e d   as  c l o s e   to  t h e   body   of  t h e   f a b r i c   i s   as  p o s s i b l e .   T h e  

f a b r i c   is  t h e n   p l a c e d   on  a  work   t a b l e   w i t h   t h e   f a b r i c   f a c e d   d o w n .  



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

t h e   f a b r i c   in   t h e   m a n n e r   of  a  hem.  The  f o l d i n g   b a c k   of  t h e   f r e e  

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

f r o m   the   f a b r i c   f o l d   or  hem  l i n e .   The  b i n d e r   warp   e n d s   n o t e d  

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

t h e   f a b r i c .   A f t e r   t h e   b i n d e r   y a r n s   h a v e   b e e n   p u l l e d   b a c k   i n t o   t h e  

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

c u t   to  w i d t h .   S t i t c h e s   a r e   t h e n   p l a c e d   i n   t h e   seam  a r e a   t o  

a d d i t i o n a l l y   s e c u r e   t h e   f o l d   o v e r   and   f a b r i c   t o g e t h e r .   The  f o l d  

o v e r   i s   t h e n   t r i m m e d   or  cu t   to  l e n g t h   and   b e v e l e d   or   r o u n d e d   a s  

i s   known  in   t h e   a r t .  

Wi th   r e f e r e n c e   to  F i g .   1,  t h e   p r e p a r a t i o n   of   one  end  o f  

t h e   f a b r i c   s e a m   w i l l   be  d e s c r i b e d   in   d e t a i l .   I t   w i l l   b e  

r e m e m b e r e d   t h a t   t h e   o t h e r   end  of   t h e   f a b r i c   i s   p r e p a r e d   in   a  l i k e  

m a n n e r .   S e l e c t e d   p i c k s   a r e   r e m o v e d   a t   an  a r e a   in   f r o m   t h e   f r e e  

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

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

a r e a   i s   a p p r o x i m a t e l y   1 2 5  m m   f r o m   t h e   f r e e   end  of  t h e  

f a b r i c .   The  p i c k s   to   be  r e m o v e d ,   g e n e r a l l y   i l l u s t r a t e d   as  10  a r e  

r e m o v e d   i n   b o t h   t h e   f a c e   and  b a c k   p i c k   l a y e r s .   P i c k s   10  a r e  

r e m o v e d   f r o m   t h e   f a b r i c   f o r   a p p r o x i m a t e l y   (10  mm)  s t a r t i n g  

f rom  the   end  of  the   f o l d   a r e a   p r e v i o u s l y   d e s c r i b e d .   Thus ,   p i c k s  

a r e   r e m o v e d   in   t he   a r e a   b e t w e e n   a p p r o x i m a t e l y   125  to  1 3 5 m m   f r o m  

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

in  F i g .   2  and  g e n e r a l l y   i d e n t i f i e d   as  1 2 .  



R e f e r r i n g  n o w   to   F i g .   3,  a  t o o l   14  s u c h   as  a  l o n g   s t e m  

awl  or  s c r i b e r ,   i s   u s e d   to  s e p a r a t e   p a i r s   of   t h e   w a r p   y a r n s   4 .  

A l t e r n a t i n g   p a i r s   of   w a r p   y a r n s   4 ( a )   a r e   r a i s e d   f r o m   t h e   p l a n e   o f  

t h e   f a b r i c   u s i n g   t h e   t o o l   14,  l i k e w i s e ,   a l t e r n a t i n g   p a i r s   of   w a r p  

y a r n s   4 ( b )   a r e   l e f t   w i t h i n   t h e   p l a n e   of  t h e   f a b r i c ,   as  i l l u -  

s t r a t e d   in   F i g .   3.  The  o p e r a t i o n   of   r a i s i n g   t h e   w a r p   y a r n s   4 ( a )  

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

h o w e v e r ,   t h i s   w i l l   be  known   to   t h o s e   s k i l l e d   i n   t h e   a r t .   As  s h o w n  

in  F i g .   3,  a f t e r   a  n u m b e r   of  t h e   w a r p   y a r n s   4 ( a )   h a v e   b e e n   r a i s e d  

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

16  w i t h   a  f o r m i n g   w i r e   18  a t t a c h e d   i s   i n s e r t e d   b e t w e e n   t h e  r a i s e d  

warp   y a r n s   4 ( a )   and  t h e   r e m a i n i n g   w a r p   y a r n s   4 ( b ) .   No te   t h a t  

s i n c e   t h e   w a r p   y a r n s   4 ( b )   have   n o t   b e e n   d i s t u r b e d   w i t h   r e s p e c t   t o  

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

o v e r l i e   t h e   w a r p   y a r n s   4 ( b ) .   T h i s   c o n d i t i o n   i s   i l l u s t r a t e d  

g r a p h i c a l l y   in   F i g .   4.  The  f o r m i n g   w i r e   18  i s   p o s i t i o n e d   as  c l o s e  

to  t he   body   of   t h e   f a b r i c   as  i s   r e a s o n a b l y   p o s s i b l e .   In  t h i s  

p o s i t i o n   t he   f o r m i n g   w i r e   18  w i l l   be  a d j a c e n t   t h e   f o l d   l i n e   o r  

hem  l i n e   19  as  w i l l   be  d e s c r i b e d   h e r e i n a f t e r .   Warp  y a r n s   4 ( a )  

w i l l   be  b i n d e r   y a r n s   and  warp  y a r n s   4 ( b )   w i l l   be  l o o p   f o r m i n g  

y a r n s .  

A f t e r   t h e   f a b r i c  h a s   b e e n   so  p r e p a r e d ,   t h e   f a b r i c   i s  

p o s i t i o n e d   on  a  w o r k   t a b l e   w i t h   t h e   f a b r i c   f a c e   d o w n .   Due  to  t h e  

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

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

t a c k i n g   or  o t h e r   s e c u r i n g   m e a n s .   With  t h e   f a b r i c   so  p o s i t i o n e d ,  



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

t h e   f a b r i c .   Once   a g a i n ,   i t   ha s   b e e n   f o u n d   t h a t   s e c u r i n g   t h e   f r e e  

end  by  t a l k i n g   o r   o t h e r   means   is   a d v a n t a g e o u s .  

W i t h   r e f e r e n c e   now  to  F i g .   5,  t h e r e   i s   shown  t h e   f a b r i c  

( w i t h o u t   t h e   w o r k   t a b l e )   in   t h e   f o l d e d   or   h e m m e d   c o n d i t i o n   j u s t  

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

h a s   b e e n   s h o w n   w i t h   o n l y   t he   l o o p   f o r m i n g   w a r p   y a r n s   4 ( b )  

e x t e n d i n g   f r o m   t h e   hem  l i n e   19  a d j a c e n t   t h e   f o r m i n g   w i r e   18 .   I t  

w i l l   be  u n d e r s t o o d   t h a t   t h e   warp   y a r n s   4 ( a )   a r e   s t i l l   p a r t   of   t h e  

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

F i g .   5.  A l s o   i t   s h o u l d   be  r e m e m b e r e d   t h a t   w a r p   y a r n s   4 ( a )  a r e   t o  

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

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

t h e   f i n a l   c o n f i g u r a t i o n .  

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

h a s   b e e n   f o l d e d   as  i n d i c a t e d   in   F i g .   5,  t h e   b i n d e r   w a r p  y a r n s  

4 ( a ) ,   w h i c h   a r e   n o t   p a r t   of  t h e   l o o p ,   a r e   p u l l e d   t h r o u g h   t h e  

f a b r i c .   Wi th   r e f e r e n c e   to   F i g .   6,  i t   can   be  s e e n   t h a t   t h e   w a r p  

y a r n s   4 ( a )   c a n   be  p u l l e d   t h r o u g h   t h e   f o l d e d   o v e r   p o r t i o n   o r   h e m  

of  t h e   f a b r i c .   F o r   p u r p o s e   of  c l a r i t y ,   t h e   y a r n s   4 ( a )   a r e   s h o w n  

as  t h e   f i r s t   y a r n s   in   t h e   f a b r i c ,   h o w e v e r ,   i t   w i l l   be  u n d e r s t o o d  

t h a t   the   y a r n s   4 ( a )   a r e   s p a c e d   a c r o s s   f a b r i c   a t   s e l e c t e d  

l o c a t i o n s .   The  p u l l i n g   of  the   warp   y a r n s   4 ( a )   t h r o u g h   t h e   f o l d   o f  

t h e   f a b r i c   w i l l   s e r v e   to  r emove   t h e   e x c e s s   w a r p   l e n g t h   of   y a r n s  

4 ( a )   in  t he   a r e a   of   t h e   l o o p   f o r m e d   by  t h e   y a r n s   4 ( b ) .   In  p u l l i n g  

t he   warp   y a r n s   4 ( a )   t h r o u g h   the   f o l d   o v e r   or   hem  i t   h a s   b e e n  



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

p u l l i n g   the   s l a c k   o u t   of   t he   y a r n   c r e a t e d   by  t h e   f o l d   o v e r .   T h e  

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

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

Whi le   i t   i s   n o t   n e c e s s a r y ,   i t   ha s   o n   o c c a s s i o n   b e e n   f o u n d  

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

s i l i c o n e   l u b r i c a n t .   H o w e v e r ,   in   u s i n g   a  s i l i c o n e   l u b r i c a n t ,   c a r e  

s h o u l d   be  e x e r c i s e d   b e c a u s e   an  e x c e s s   a p p l i c a t i o n   of   s i l i c o n e  

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

on  t h e   y a r n s   w h i c h   may  a c t u a l l y   h i n d e r   t h e   p u l l   t h r o u g h .   T h e  

b i n d e r   y a r n s   4 ( a )   a r e   p u l l e d   t h r o u g h   t h e   f o l d   o v e r   w i t h  

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

i n t o   i n t i m a t e   c o n t a c t .   I t   h a s   b e e n   f o u n d   in   c o n s t r u c t i n g   t h e   s e a m  

t h a t   t he   a p p e a r a n c e   of  a  r i p p l e   may  be  n o t e d   i n   t h e   f a b r i c   f o l d  

o v e r   or  hem  on  t h e   b a c k   of   t h e   s e a m .   T h i s   r i p p l e   p h e n o m e n o n   h a s  

not   b e e n   f o u n d   to   be  d e t r i m e n t a l   to   t h e   seam  and  in   f a c t ,   i t   h a s  

been   f o u n d   to  be  a  u s e f u l   i n d i c a t o r   t h a t   t h e   w a r p   y a r n s   h a v e   b e e n  

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

t he   r i p p l e   may  be  u s e d   as  an  i n d i c a t o r   t h a t   t h e   p u l l   t h r o u g h   h a s  

been   done  c o r r e c t l y .   The  r i p p l e   i s   n o t   a l w a y s   v i s i b l e   b u t   c an   b e  

f e l t   w i t h   s l i g h t   h a n d   p r e s s u r e   or  t he   f i n g e r   t i p s .   The  p u l l  

t h r o u g h   of  t h e   b i n d e r   y a r n s   4 ( a )   w h i c h   h a s   j u s t   b e e n   d e s c r i b e d  

s h o u l d   be  c o m p l e t e d   so  t h a t  t h e   l o o p s   24  of  s l a c k   w a r p   y a r n s   a r e  

s p a c e d   a p p r o x i m a t e l y   50  m m  f r o m   t h e   p o s i t i o n   w h e r e   t h e   l o o p  

y a r n s   4 ( b )   e n t e r   t h e   f o l d   o v e r .   By  so  s p a c i n g   t h e   l o o p s   24,  i t   i s  

t h e n   p o s s i b l e   to   t r i m   t h e   f o l d   o v e r   so  t h a t   i t   may  be  t r i m m e d   o r  

c u t   at   28  a p p r o x i m a t e l y   25mm  f r o m   t h e   p o i n t   w h e r e   t h e   l o o p  



y a r n s   e n t e r   t h e   f o l d   o v e r ,   s ee   F i g .   7.  As  i t   w i l l   be  r e c o g n i z e d  

by  t h o s e   s k i l l e d   in   t h e   a r t ,   t h e   c u t   e d g e   28  o f   t h e   f o l d   o v e r   i s  

p r e f e r a b l y   b e v e l e d ,   s e e   F i g .   8,  to   a i d e   in   t h e   r u n n i n g   of   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 .  

In  some  a p p l i c a t i o n s ,   i t   may  be  p o s s i b l e   to   u s e   t h e  

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

t h a t   t h e   f o l d   o v e r   and   f a b r i c   b o d y  b e   s t i t c h e d   t o g e t h e r   in   t h e  

a r e a   a d j a c e n t   t h e   l o o p s .   W i t h   r e f e r e n c e   to   F i g .   8,  in   t h e  

p r e f e r r e d   e m b o d i m e n t   two  rows  of  s t i t c h i n g   30  and  32  a r e  

u t i l i z e d .   The  f i r s t   row  of  s t i t c h i n g   30  i s   l o c a t e d   a p p r o x i m a t e l y  

5 m m  f r o m   t h e   p o i n t   w h e r e   t h e   l o o p s   4 ( b )   e n t e r   t h e  

f a b r i c   and  a  s e c o n d   row  of  s t i t c h i n g   32  i s   p l a c e d   a p p r o x i m a t e l y  

15 mm  f r o m   t h e   f i r s t   s t i t c h .   In   a p p l i c a t i o n s   w h e r e   a  

s m o o t h   seam  s u r f a c e   i s   e s s e n t i a l ,   i t   h a s   b e e n   f o u n d   to   b e  

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

s t i t c h i n g   30  and   32  i s   to   be  l o c a t e d .   I f   d e s i r e d ,   t h e   p i c k   may  b e  

r e m o v e d   b o t h   f r o m   t h e   b o d y   of  t h e   f a b r i c   and   t h e   f o l d   o v e r   of  t h e  

f a b r i c .   In  t h i s   w a y ,   t h e   s t i t c h i n g   30  and  32  w i l l   s i n k   i n t o   t h e  

f a b r i c   and  do  n o t   a l t a r   t h e   s u r f a c e   c h a r a c t e r i s t i c s   t h e r e o f .   I n  

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

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

s u b j e c t e d   to   e x c e s s i v e   w e a r .  

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  

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

c h o i c e   and  w i l l   v a r y   a c c o r d i n g l y .   For   e x a m p l e ,   i n   a  w e a v e   p a t t e r n  

s u c h   as  shown  i n   F i g u r e   1,  one  s t i t c h   a r r a n g e m e n t   w h i c h   has   b e e n  

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



p i c k   of  one  and   a t   t h e   f o u r t e e n t h   and  n i n t h   p i c k   of  t h e   o t h e r  

end .   Once  a g a i n   t h e   f a b r i c   d e s i g n   is   f r e e   to   s e l e c t e d   s t i t c h  

p o i n t s   a c c o r d i n g   to   w e a v e   d e s i g n .  

Wi th   r e s p e c t   to  F i g u r e   9,  t h e r e   i s   i l l u s t r a t e d   a n  

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

h e r e i n a f t e r   w i l l   be  t h e   same  as  t h e   f a b r i c   i l l u s t r a t e d   in  F i g u r e  

4.  In  F i g u r e   4,  t h e   f o r m i n g  w i r e   18  is   p o s i t i o n e d   s u c h   t h a t   t h e  

w a r p s   a r e   p a i r e d   i n t o   a l t e r n a t i n g   l o o p   and   b i n d e r   y a r n s .   A t  

F i g u r e   9,  t he   f o r m i n g   w i r e   18  i s   p o s i t i o n e d   s u c h   t h a t   t he   w a r p  

y a r n s   a r e   a r r a n g e d   a c c o r d i n g   to  t he   s e l e c t e d   r e p e a t   p a t t e r n .   I n  

t h i s   r e p e a t   p a t t e r n ,   t h e   wa rp   y a r n s   a r e   a r r a n g e d   as  two  b i n d e r ,  

two  l o o p ,   t h r e e   b i n d e r   and  one  l o o p   y a r n   p e r   r e p e a t .   T h i s   r e p e a t  

p a t t e r n   p r o v i d e s   a p p r o x i m a t e l y   25%  more  b i n d e r   y a r n s   p e r   s e a m  

w i t h   and  a p p r o x i m a t e l y   25%  l e s s   l o o p   f o r m i n g   y a r n s   p e r   seam  w i t h .  

T h i s   a l t e r n a t i v e   a r r a n g e m e n t   has   b e e n   f o u n d   to  p r o d u c e   a  s e a m  

w h i c h   is   f u l l y   a c c e p t a b l e   w i t h   r e s p e c t   to  s t r e n g t h   a n d  

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

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

f o r m i n g   y a r n s   h a s   f o u n d   to   be  of  some  b e n e f i t   in   m i n i p u l a t i n g   a n d  

a l i g n i n g   t he   l o o p s   in   t h e   a c t u a l   seam  f o r m a t i o n   p r o c e s s .  

I t   w i l l   be  r e c o g n i z e d   t h a t   many  v a r i o u s   r e p e a t   p a t t e r n s  

w i l l   be  p o s s i b l e   w i t h   t h e   i n s t a n t   i n v e n t i o n .   The  e s s e n t i a l  

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

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

m a i n t a i n   the   s eam  s t a b i l i t y .   L i k e w i s e ,   i t   i s   r e q u i r e d   t h a t  

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

and  to  a s s u r e   t h e   r e q u r i e d   t e n s i l e   s t r e n g t h .  



Seams   a c c o r d i n g   to   t h e   i n v e n t i o n   h a v e   b e e n   made  i n   b o t h  

s i n g l e   p ly   and  m u l t i p l y   f a b r i c s   a n d   c o u l d   be  i n s t a l l e d   i n   f a b r i c s  

r a n g i n g   f r o m   a  2 0 x 2 0   t e x t u r e   s i n g l e   p l y   f a b r i c   to   a  7 2 x 3 0   t e x t u r e  

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

c o n s t r u c t i o n   may  be  a c c o r d i n g   t o   d e s i g n   s e l e c t i o n .  

I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   o t h e r   o r   r e m a i n i n g   e n d  

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

a b o v e   and  t h a t   a f t e r   s u c h   p r e p a r a t i o n ,   t h e   two  e n d s   may  be  m a t e d  

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

t h r o u g h   w h i c h   a  h i n g e   w i r e   or  p i n t l e   may  be  i n s e r t e d   to   c o m p l e t e  

t h e   p i n   s e a m .  

I t   w i l l   be  u n d e r s t o o d   t h a t   no  b a c k   w e a v i n g   i s   r e q u i r e d  

to  form  t h e  l o o p   and   t h a t   n o  a d d i t i o n a l   c l i p p e r   h o o k s   o r   c o i l s  

a r e   in   the   i n s e r t   s e a m .  



1.  A  m e t h o d   o f   p r o d u c i n g   a  p i n - t y p e   seam  i n   a  f a b r i c  

f o r   u s e   w i t h   p a p e r m a k i n g   e q u i p m e n t ,   c o m p r i s i n g   t h e   s t e p s   o f :  

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

c o m p r i s i n g   a  p l u r a l i t y   of  c o n t i n u o u s  

f i l a m e n t   w a r p   y a r n s   i n t e r w o v e n   w i t h   a  

p l u r a l i t y   o f   p i c k   y a r n s ;  

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

of   s a i d   f a b r i c   to   c r e a t e   a  p i c k   f r e e   a r e a  

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

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

seam  t o   be  f o r m e d ,   s a i d   f o l d   l i n e   d e f i n i n g  

a d j a c e n t   f a b r i c   b o d y   and   f a b r i c   o v e r l a p p e d  

r e g i o n s   on  s a i d   f a b r i c ;  

( c )   m o v i n g   s e l e c t e d   w a r p   y a r n s   i n   s a i d   p i c k  f r e e  

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

i n s e r t i n g   a  s e p a r a t i n g   m e a n s   b e t w e e n   s a i d  

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

y a r n s   i n   s a i d   p i c k   f r e e   a r e a ;  

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

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

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

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

( e )   p u l l i n g   s a i d   s e l e c t e d   w a r p   y a r n s   of   s t e p   ( c )  

away   f r o m   s a i d   l o o p s   and   t h r o u g h   s a i d   f a b r i c  



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

s a i d   f a b r i c   o v e r   l a p   r e g i o n s ;  

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

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

f a b r i c .  

2.  A  m e t h o d   of  p r o d u c i n g   a  low  b u l k ,   p i n - t y p e   s eam  i n  

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

o f :  

( a )   p r o v i d i n g   a  l e n g t h   of   f l a t   w o v e n   f a b r i c  

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

i n t e r w o v e n   w i t h   a  p l u r a l i t y   of  p l y   f o r m i n g  

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

a t   l e a s t   two  p l i e s ;  

(b)   r e m o v i n g   s e l e c t e d   p i c k   y a r n s   f r o m   a  p o r t i o n  

of   s a i d   f a b r i c   to   c r e a t e   a  p i c k   f r e e   a r e a  

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

t h e   f a b r i c   end   of   one   o f   t h e   s i d e s   o f   t h e  

seam  t o   be  f o r m e d ,   s a i d   f o l d   l i n e   d e f i n i n g  

a d j a c e n t   f a b r i c   b o d y   and   f a b r i c   o v e r l a p p e d  

r e g i o n s   on  s a i d   f a b r i c ;  

(c )   m o v i n g   s e l e c t e d   w a r p   y a r n s   i n   s a i d   p i c k   f r e e ;  

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

i n s e r t i n g   a  s e p a r a t i n g   m e a n s   b e t w e e n  s a i d  

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

y a r n s   i n   s a i d   p i c k   f r e e   a r e a ;  

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



l a p p e d   r e g i o n   a t   s a i d   f o l d   l i n e   t o   o v e r   l a p  

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

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

( e )   p u l l i n g   s a i d   s e l e c t e d   w a r p   y a r n s   of   s t e p   ( c )  

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

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

s a i d   f a b r i c   o v e r   l a p   r e g i o n s ;  

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

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

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

p i n - t y p e   seam  i s   f o r m e d   t o   m a t a b l y   r e c e i v e  

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

r e c e p t i o n   of   a  s e a m   j o i n i n g   m e m b e r .  

3.  A  p a p e r m a k e r s   f a b r i c   c o m p r i s i n g :  

a  w o v e n   f a b r i c   m a t e r i a l  h a v i n g   a t   l e a s t   one   s y s t e m  

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

s y s t e m   of  c r o s s   m a c h i n e   d i r e c t i o n   y a r n s ;  

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

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

h e m   l i n e ;  

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

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

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

t h e   r e m a i n d e r   of   t h e   f a b r i c   m a t e r i a l ;  

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

d r a w n   a g a i n s t   s a i d   hem  l i n e ;   a n d  



s e l e c t e d   m a c h i n e   d i r e c t i o n   y a r n   s e g m e n t s   e x t e n d i n g  

f r o m   s a i d   hem  l i n e   i n   a  d e f i n e d   s e r i e s   o f   l o o p s .  

4.  A  p a p e r m a k e r s   f a b r i c   c o m p r i s i n g :  

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

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

f i r s t   a n d   s e c o n d  f a b r i c  - e n d s   e a c h   end  h a v i n g   a  

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

a  h e m ;  

e a c h   s a i d   hem  i n c l u d i n g   u n w o v e n   s e g m e n t s   o f   s a i d  

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

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

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

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

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

f a b r i c   m a t e r i a l ;   a n d  

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

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

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

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

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

l o o p s   and  i n s e r t i n g   a  p i n t l e   t h e r e t h r o u g h .  

5.  A  p a p e r m a k e r s   f a b r i c   a c c o r d i n g   to   C l a i m s   3  o r   4  

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

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



6.  A  p a p e r m a k e r s   f a b r i c   c o m p r i s i n g :  

a  w b v e n   f a b r i c   h a v i n g   a t   l e a s t   one   s y s t e m   o f  

m o n o f i l a m e n t   y a r n s   e x t e n d i n g   in   t h e   m a c h i n e   d i r e c t i o n   i n t e r w o v e n  

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

d i r e c t i o n ;  

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

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

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

m a c h i n e   d i r e c t i o n   y a r n s   h a v i n g   s e g m e n t s   e x t e n d i n g   f r o m   s a i d   h e m  

l i n e   and  d e f i n i n g   a  s e r i e s   o f   l o o p s .  

7.  An  i m p r o v e d   f l a t   w o v e n   p a p e r m a k e r s   f a b r i c   w h i c h   m a y  

be  j o i n e d   b y  a   p i n t l e   w i r e   t o   f o r m   an  e n d l e s s   p a p e r m a k e r s   f a b r i c ,  

t h e   i m p r o v e m e n t   c o m p r i s i n g :  

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

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

c r o s s   m a c h i n e   d i r e c t i o n   y a r n s   i n t e r w o v e n ;  

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

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

e a c h   hem  i n c l u d i n g   s e g m e n t s   of   s a i d   m a c h i n e  

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

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

a p p r o x i m a t e l y   e q u a l   t o   one  h a l f   of  t h e   n u m b e r   of   m a c h i n e  

d i r e c t i o n   y a r n s ;   a n d  

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

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

f o r m i n g   l o o p s .  



8.  A  m e t h o d   o f   p r o d u c i n g   a  l ow  b u l k ,   p i n   t y p e   s eam  i n  

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

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

h a v i n g   a  p l u r a l i t y   o f   m o n o f i l a m e n t   w a r p  

y a r n s   i n t e r w o v e n   w i t h   a  p l u r a l i t y   o f   p i c k  

y a r n s ;  

( b )   c r e a t i n g   a  p i c k   f r e e   a r e a  a t   a  s e l e c t e d  

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

c o r r e s p o n d s   to   t h e   f a b r i c   end   o f  o n e  o f   t h e  

s i d e s   of   t h e   s e a m   t o   be   f o r m e d ,   s a i d   f o l d  

l i n e   d e f i n i n g   a d j a c e n t   f a b r i c   b o d y   a n d  

f a b r i c  o v e r l a p   r e g i o n s ;  

( c )   m o v i n g   s e l e c t e d   w a r p s  i n   s a i d   p i c k   f r e e   a r e a  

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

m a i n t a i n i n g   t h e   r e m a i n i n g   w a r p s   i n   s a i d   p i c k  

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

( d )   f o l d i n g   a t   l e a s t   a  p o r t i o n   b f   s a i d   o v e r l a p  

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

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

l o o p s   f r o m   s a i d   r e m a i n i n g   y a r n s ;  

( e )   p u l l i n g   s a i d   s e l e c t e d   y a r n s   of  s t e p   (c )   a w a y  

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

o v e r l a p   r e g i o n ;  

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

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

f a b r i c .  



9.  A  p a p e r m a k e r s   f a b r i c   c o m p r i s i n g :  

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

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

s y s t e m   of   y a r n s   e x t e n d i n g   i n   t h e   c r o s s   m a c h i n e   d i r e c t i o n ;  

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

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

m a c h i n e   d i r e c t i o n   y a r n s   d r a w n   a g a i n s t   s a i d   hem  l i n e   and   s e l e c t e d .  

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

l o o p s .  

1 0 .   An   i m p r o v e d   f l a t  w o v e n   p a p e r m a k e r s   f a b r i c  w h i c h   m a y  

be  j o i n e d   b y  a   p i n t l e   w i r e   t o   f o r m   an  e n d l e s s   p a p e r m a k e r s   f a b r i c ,  

t h e   i m p r o v e m e n t   c o m p r i s i n g :  

a  f l a t   w o v e n   f a b r i c   h a v i n g  a t   l e a s t   one   s y s t e m   o f  

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

d i r e c t i o n s   y a r n s   i n t e r w o v e n ;  

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

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

e a c h   hem  i n c l u d i n g   s e g m e n t s   o f   s a i d   m a c h i n e  

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

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

a p p r o x i m a t e l y   e q u a l   t o   one  h a l f   of   t h e   n u m b e r   of  m a c h i n e  

d i r e c t i o n   y a r n s ;   a n d  

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

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

f o r m i n g   l o o p s .  
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