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<g)  A  stitch  bonded  fabrics  for  reinforcing  coated  abrasive  backings. 

Stitch  bonded  fabrics  were  found  to  be  suitable  sub- 
strates  for  coated  abrasives  when  the  fabric  has  a  strength 
in  the  warp  direction  of  at  least  30  dekanewtons  (daN)  per 
centimeter  (cm)  of  width,  a  fill  yarn  cover  factor  of  at  least 
40%,  and  stitch  yarns  with  a  tensile  strength  of  at  least  0.5 
daN.  For  substitution  of  the  established  commercial  classes 
of  abrasives  known  as  X  and  Y  weights,  the  fabrics  are 
preferably  made  on  a  Malimo  machine,  with  14-22  warp 
yarns  of  840-1300  denier  high  tenacity  multifilament  polyes- 
ter  or  glass  per  25  cm  of  fabric  width,  at  least  64  fill  yarns 
of  staple  or  texturized  multifilament  polyester  per  25  cm  of 
fabric  length,  and  stitch  yarns  of  70-140  denier  high  tenacity 
multifilament  polyester. 



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  s t i t c h - b o n d e d  

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

b a c k i n g s   o f   c o a t e d   a b r a s i v e s .  

S t i t c h - b o n d e d   f a b r i c s   in   g e n e r a l   h a v e   b e e n   k n o w n  

f o r   a t   l e a s t   t h e   l a s t   t w e n t y   y e a r s .   H o w e v e r ,   i t   ha s   n o t  

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

v a n t a g e s   when   u s e d   as  t h e   r e i n f o r c i n g   s u b s t r a t e   f o r   c o a t e d  

a b r a s i v e   b a c k i n g s .   Thus   no  f a b r i c s   e x p l i c i t l y   s u i t a b l e   f o r  

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

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

v o l u m e   a t   low  c o s t ,   i t   i s   n e c e s s a r y   to   u se   one   of   t h e   s p e c i a l  

m a c h i n e s   d e s i g n e d   f o r   s u c h   p u r p o s e s .   A  w i d e   v a r i e t y   o f  

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

u n d e r   t h e   t r a d e   name  M a l i m o   ( s h o r t   f o r   MALIMO  Type  M a l i m o )  

by  U n i t e c h n a   A u s h a n d e l g e s e l l s c h a f t   mbH  of   K a r l   Marx  S t a d t ,  

DDR,  t h o s e   w i t h   t h e   t r a d e   name  W e f t / L o c   made  by  L i b a  

M a s c h i n e n f a b r i k   GmbH,  D - 8 6 7 4   N a i l a ,   FRG,  and  R a s c h e l   k n i t -  

t i n g   m a c h i n e s .   (A  l i s t   o f   s u p p l i e r s   of   R a s c h e l   m a c h i n e s  

i s   g i v e n   on  p a g e s   3 1 - 3 8   o f   Vo lume   43,  No.  35  of   K n i t t i n g  

T i m e s ,   t h e   o f f i c i a l   p u b l i c a t i o n   of   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 . ,   51  M a d i s o n   A v e n u e ,   New  Y o r k ,  

New  Y o r k ,   1 0 0 1 0 . )  

T h e s e   c o m m e r c i a l l y   a v a i l a b l e   m a c h i n e s   a r e  

n o r m a l l y   l i m i t e d   to   a  maximum  n u m b e r   o f   a b o u t   one   wrap   y a r n  

p e r   m i l l i m e t e r   (mm)  o f   f a b r i c   w i d t h .   T h i s   l i m i t a t i o n   i s  

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

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

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

s i m u l t a n e o u s l y .   B e c a u s e   c o n v e n t i o n a l   woven   f a b r i c s   f o r  



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

warp   y a r n s ,   no  s i m p l e   a d a p t a t i o n   o f   t h e   woven  f a b r i c   d e s i g n s  

to  t h e   r e q u i r e m e n t s   o f   s t i t c h   bonding  m a c h i n e s   was  f e a s i b l e .  

I t   s h o u l d   be  n o t e d   t h a t   i t   i s   p o s s i b l e   to  f e e d  

more   t h a n   one  w a r p   y a r n   t h r o u g h   e a c h   o f   t h e   m a c h i n e   o p e n i n g s  

f o r   s u c h   y a r n s   p r o v i d e d   in   many  o f   t h e s e   m a c h i n e s .   H o w e v e r ,  

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

be  b o n d e d   by  t h e   m a c h i n e   as  i f   i t   w e r e   a  s i n g l e   y a r n .   T h u s  

t h e   p r a c t i c a l   e f f e c t   a c h i e v e d   by  a  m u l t i p l i c i t y   of   y a r n s  
f e d   t h r o u g h   one   o p e n i n g   i s   e s s e n t i a l l y   t h e   same  as  t h a t  

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

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

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

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

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

w i t h   f l e x i b i l i t y   as  can   be  a c h i e v e d   w i t h   e v e n l y   s p a c e d  

f i n e r   y a r n s   w h i c h   g i v e   t h e   same  t o t a l   wa rp   t e n s i l e   s t r e n g t h .  

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

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

t y p e .   A  p u b l i c a t i o n   by  t h e   m a n u f a c t u r e r   o f   Ma l imo   m a c h i n e s ,  

VEB  N a h w i r k m a s c h i n e n b a u   M a l i m o ,   K a r l   Marx   S t a d t ,   DDR,  N o .  

2 4 - 2 / 3 ,   " S e w i n g - K n i t t i n g   M a c h i n e s   MALIMO  T e c h n i c a l  

P o s s i b i l i t i e s   and   T e c h n o l o g y " ,   P a r t   2,  ( i d e n t i f i e d   a t   t h e  

end   as  Ag  0 7 / 0 1 0 / 7 7 .   I I I   3  1  7 4 / 8 9 0 0 / 7 7   1 , 0 ) ,   d e s c r i b e s   t h e  

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

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

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

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

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

o f   f a b r i c s   s u i t a b l e   f o r   u s e   i n   c o a t e d   a b r a s i v e s .   In  t h i s  

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

i n   a c c o r d a n c e   w i t h   common  U n i t e d   S t a t e s   p r a c t i c e ,   and   t h e  

t e r m   " h o o k   n e e d l e "   h a s   b e e n   s h o r t e n e d   to   " h o o k " ;   a l l   o t h e r  

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

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

M a l i m o   m a c h i n e s   h a v e   t h r e e   p r i n c i p a l   m e c h a n i c a l  

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



s t r u c t i o n s   a v a i l a b l e   f r o m   t h e m .   The  f i r s t   of   t h e s e   l i m i t s  

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

s t r u c t u r e s   w h i c h   f i x   a  maximum  " g a u g e "   or   n u m b e r   o f   y a r n s  

p e r   25  mm  of   w i d t h   f o r   t h e   wa rp   y a r n   and  s t i t c h i n g   y a r n  

a s s e m b l i e s   w h i c h   can  be  u s e d   w i t h   t h e   m a c h i n e .   T w e l v e  

p o s s i b l e   g a u g e s   f r o m   3  to  22  a r e   a v a i l a b l e   f r o m   t h e  

m a n u f a c t u r e r .  

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

of   t h e   Ma l imo   m a c h i n e   i s   i t s   s t i t c h   l e n g t h .   T h i s   can   b e  

a d j u s t e d   in   20  s t e p s   w i t h i n   a  r a n g e   of   0 . 7   to  5  mm.  I t  

s h o u l d   be  n o t e d   t h a t   t h i s   n o m i n a l   " s t i t c h   l e n g t h "   i s   a c t u a l l y  

t h e   p r o j e c t e d   l e n g t h   in   t h e   d i r e c t i o n   o f   t h e   w a r p   y a r n s .  
When  a  t r i c o t   s t y l e   s t i t c h   i s   u s e d ,   as  was  t h e   c a s e   f o r  

t h e   f a b r i c s   to  be  d e s c r i b e d   h e r e ,   t h e   a c t u a l   s p a t i a l  

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

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

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

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

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

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

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

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

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

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

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

to  t h e   w a r p .   Hook  u n i t s   a r e   a v a i l a b l e   in   l i n e a r   d e n s i t i e s  

f rom  8  to  48  h o o k s   p e r   25  mmo  U n d e r   t h e   n o r m a l   c o n d i t i o n s  

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

t h e   m a n u f a c t u r e r ,   no  more   t h a n   one   b e n d   of   f i l l   y a r n s  
a r o u n d   e a c h   h o o k   i s   a c c o m m o d a t e d   d u r i n g   f a b r i c   a s s e m b l y  

o p e r a t i o n s .  

I t   s h o u l d   be  n o t e d   t h a t   i t   i s   an  i n h e r e n t  

c h a r a c t e r i s t i c   o f   M a l i m o   m a c h i n e s   to  l ay   f i l l   y a r n s   i n   t w o  

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

of  an  i m a g i n a r y   l i n e   p e r p e n d i c u l a r   to  t h e   wa rp   y a r n   a r r a y .  
A l l   f i l l   y a r n   c o u n t s   in  t h i s   d e s c r i p t i o n   a r e   to   be  u n d e r -  

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



c o u n t .  

The  a b o v e   r e f e r e n c e d   and   i n c o r p o r a t e d   M a l i m o  

p u b l i c a t i o n   g i v e s   some  s p e c i f i c s   o f   t h e   c o n s t r u c t i o n   o f  

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

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

f a b r i c s   known  to  a p p l i c a n t .  

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   by  c a r e -  

f u l   s e l e c t i o n   and   c o m b i n a t i o n   o f   p a r t i c u l a r   t y p e s   and   s i z e s  

o f   y a r n ,   and   by  t h e   o p e r a t i o n   o f   c o m m e r c i a l l y   a v a i l a b l e  

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

f u r n i s h e d   by  t h e i r   s u p p l i e r s ,   i t   ha s   b e e n   f o u n d   p o s s i b l e  

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

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

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

s t r e n g t h   o f   a t   l e a s t   30  d e k a n e w t o n s   p e r   c e n t i m e t e r   o f   f a b r i c  

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

b e l o w   of   a t   l e a s t   40%,  and   t h e   s t i t c h i n g   y a r n s   h a v e   a  

t e n s i l e   b r e a k i n g   s t r e n g t h   o f   a t   l e a s t   0=5  d e k a n e w t o n s   e a c h .  

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

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

s y n t h e t i c   m u l t i f i l a m e n t   o r   g l a s s   in   a  n u m b e r   o f   a t   l e a s t   1 2  

y a r n s   p e r   25  mm  of   f a b r i c   w i d t h ,   f i l l   y a r n   a r r a y s   of   s m a l l e r  

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

a  n u m b e r   o f   a t   l e a s t   64  p e r   25  mm  of   f a b r i c   l e n g t h ,   and  b y  

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

l e a s t   0 . 0 0 7   d e k a n e w t o n s   p e r   d e n i e r .  

M a l i m o   m a c h i n e s   w i t h   m o d e l   n u m b e r s   14010   o r  

1 4 0 1 1   w e r e   p r e f e r r e d   f o r   m a k i n g   t h e   f a b r i c s   o f   t h e   p r e s e n t  
i n v e n t i o n .   L i b a   m a c h i n e s   and   R a s c h e l   k n i t t i n g   m a c h i n e s  

make  e q u a l l y   s a t i s f a c t o r y   f a b r i c s   b u t   a r e   l i m i t e d   to  l o w e r  

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

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

f a b r i c s   o f   my  new  t y p e   w i t h   t e n s i l e   s t r e n g t h s   a t   l e a s t   e q u a l  

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

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

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

as  X  w e i g h t   and  Y  w e i g h t ,   h a v e   t e n s i l e   s t r e n g t h s   of   a b o u t  



30  and   38  d e k a n e w t o n s   p e r   c e n t i m e t e r   ( d a N / c m i   of   w i d t h  

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

s t r e n g t h   w i t h   s t i t c h   b o n d e d   f a b r i c s   can  be  a c h i e v e d   b y  

u s i n g   w a r p   g a u g e s   f r o m   12  to   22  w i t h   s y n t h e t i c   m u l t i f i l a m e n t  

o r   g l a s s   y a r n s   h a v i n g   b r e a k i n g   t e n a c i t i e s   of   a t   l e a s t   0 . 0 0 7  

d e k a n e w t o n s   p e r   d e n i e r .   U s i n g   a  c o a r s e r   g a u g e   can   a l s o  

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

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

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

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

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

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

to  be  made .   I  h a v e   f o u n d   i t   p o s s i b l e   to   c o m p e n s a t e   f o r  

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

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

f i l l   y a r n s .   The  g r e a t e r   s u r f a c e   a r e a   p e r   u n i t   mass   o f  

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

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

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

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

f o r   t h e   f i n i s h i n g .  

An  i m p o r t a n t   f e a t u r e   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  

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

t h e   f a b r i c ,   was  my  d i s c o v e r y   t h a t   i t   was  p o s s i b l e   to   p r o d u c e  

f a b r i c s   h a v i n g   two  o r   more   f i l l   y a r n s   on  e a c h   h o o k   b y  

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

t h e   Mal imo   m a c h i n e .   I f   t h e   m a c h i n e   g e a r s   w e r e   c h o s e n   so  a s  
to  a d v a n c e   t h e   f i l l   y a r n   c a r r i e r ,   w h i c h   i s   a  m e c h a n i c a l   p a r t  

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

min imum  s p e e d   r e c o m m e n d e d   by  t h e   m a n u f a c t u r e r   f o r   t h e   c o m -  

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

an  a v e r a g e   of   two  y a r n s   w o u l d   be  r e t a i n e d   by  e a c h   h o o k o  

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

a d v a n c i n g   t h e   c a r r i e r   a t   one   q u a r t e r   of  r e c o m m e n d e d   s p e e d  

or   q u a d r u p l i n g   i t s   w i d t h   w o u l d   r e s u l t   in  an  a v e r a g e   o f  

f o u r   y a r n s   r e t a i n e d   p e r   h o o k :   Hooks  5  mm  h i g h   w e r e   u s e d  



f o r   a l l   c o n s t r u c t i o n s   shown  e x c e p t   t h o s e   w i t h   500  d e n i e r  

f i l l   y a r n s ;   w i t h   t h e s e   l a r g e r   y a r n s   t h e   7  mm  s i z e   h o o k s  

g a v e   b e t t e r   r e s u l t s .   Medium  s i z e   s l i d i n g   n e e d l e s   a n d  

c l o s i n g   w i r e s ,   1 . 8   mm  d i a m e t e r   s t i t c h i n g   y a r n   g u i d e   h o l e s ,  

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

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

shown .   B o t h   f i l l   y a r n   c a r r i e r   r e e d s   and   h o o k   c a r r i e r s   w i t h  

32  o p e n i n g s   p e r   25  mm  w e r e   u s e d   f o r   f a b r i c s   w i t h   64  o r   1 2 8  

f i l l   y a r n s   p e r   25  mm,  w h i l e   c a r r i e r   r e e d s   and   h o o k   c a r r i e r s  

w i t h   24  o p e n i n g s   p e r   25  mm  w e r e   u s e d   f o r   a c h i e v i n g   96  f i l l  

y a r n s   p e r   25  mm. 

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

a r e   p r o v i d e d   by  t h e   s t i t c h   y a r n s .   We  h a v e   f o u n d   s y n t h e t i c  

m u l t i f i l a m e n t   y a r n s   in   d e n i e r s   f rom  70  to  220  v e r y   s a t i s -  

f a c t o r y   as  s t i t c h   y a r n s   f o r   t h e s e   f a b r i c s .   A s i d e   f rom  t h e  

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

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

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

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

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

d i t i o n s .   By  e x p e r i m e n t ,   70  d e n i e r   p o l y e s t e r   y a r n   w i t h   a  

b r e a k i n g   s t r e n g t h   o f   a t   l e a s t   0 . 0 0 8   daN  p e r   d e n i e r   w a s  

f o u n d   to   be  a d e q u a t e   f o r   m o s t   p u r p o s e s .   F o r   c o a t e d   a b r a s i v e s  

to  be  u s e d   u n d e r   e x t r e m e l y   damage   p r o n e   c o n d i t i o n s ,   h o w e v e r ,  

i t   was  a d v a n t a g e o u s   to   u se   110 ,   140,   o r   e v e n   220  d e n i e r  

s t i t c h   y a r n s .  
In  g e n e r a l ,   s h o r t e r   s t i t c h   l e n g t h s   w i l l   g i v e  

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

w i l l   g i v e   more   e c o n o m y   as  a  r e s u l t   o f   f a s t e r   p r o d u c t i o n  

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

b e e n   f o u n d   a d v i s a b l e   to   u s e   l o n g e r   s t i t c h   l e n g t h s   t h a n   1 . 8  

mm.  The  p r e f e r r e d   r a n g e   f o r   m o s t   f a b r i c s   i s   1 . 2   to   1 .8   mm. 

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

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

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

on  how  many  f i l l   y a r n s   h a p p e n   to  o c c u p y   t h e   s p a c e   i n s i d e   t h e  



f i x e d   s t i t c h   l e n g t h .   Wi th   l o n g   s t i t c h e s   and  m o d e r a t e   f i l l  

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

s p a c e s   may  o f t e n   be  o b s e r v e d   in  t h e   f a b r i c   p r o d u c e d ,   as  a  

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

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

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

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

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

Some  n o n - l i m i t i n g   e x a m p l e s   of   s p e c i f i c   f a b r i c  

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

T a b l e   1.  A l l   t h e s e   f a b r i c s   w e r e   made  w i t h   h o o k   c a r r i e r s  

h a v i n g   no  more   t h a n   32  h o o k s   p e r   25  mm. 







The  c o v e r   f a c t o r   f o r   t h e   f i l l   y a r n   a r r a y   n o t e d   i n  

T a b l e   1  i s   t h e   same  as  t h e   v a l u e   o f t e n   c a l l e d   " f r a c t i o n a l  

c o v e r a g e "   by  o t h e r s ;   i . e . ,   t h e   f r a c t i o n   of   t h e   t o t a l   a r e a  

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

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

t h i s   v a l u e   c o u l d   be  e a s i l y   c a l c u l a t e d   f rom  a  k n o w l e d g e   o f  

t h e   l i n e a r   d e n s i t y   and   t h e   d i a m e t e r   o f   t h e   f i l l   y a r n s :   I f  

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

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

c o v e r   f a c t o r   i s   100nd%.   In  p r a c t i c e ,   m e a s u r i n g   t h e   d i a m e t e r  

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

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

was  d e t e r m i n e d   by  an  i n d i r e c t   c a l c u l a t i o n   m a k i n g   u s e   o f   t h e  

d e n s i t y   and   d e n i e r   s i z e   o f   t h e   y a r n .   From  t h e   d e f i n i t i o n   o f  

d e n i e r   ( c f .   f o o t n o t e   1  in   T a b l e   1 ) ,   i t   f o l l o w s   t h a t   t h e   m a s s  

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

to  t h e   d e n i e r   (D)  d i v i d e d   by  9  x  105 .   The  v o l u m e   v  i n   c u b i c  

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

t h a t   o f   a  c y l i n d e r   o f   t h e   same  d i a m e t e r , .   so  t h a t   v  =  ( π d 2 ) / 4 .  

By  d e f i n i t i o n ,   t h e   d e n s i t y   p  =  m / v .   C o m b i n i n g   and   r e a r r a n g -  

i n g   t h e s e   e x p r e s s i o n s   g i v e s  %   c o v e r   f a c t o r   =  n ( 4 D / 9 0   p π ) ½ .  

The  d e n s i t y   o f   a  y a r n   in   t u r n   d e p e n d s   on  t h e  

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

how  t i g h t l y   t h e   f i b e r s   a r e   p a c k e d .   The  l a t t e r   c h a r a c t e r i s t i c  

of  t h e   y a r n   i s   q u a n t i f i e d   as   a  p a c k i n g   f r a c t i o n ,   w h i c h   w h e n  

m u l t i p l i e d   by  t h e   f i b e r   d e n s i t y   g i v e s   t h e   y a r n   d e n s i t y .   T h e  

f o l l o w i n g   v a l u e s   i n   g m / c m   f o r   f i b e r   d e n s i t y   o f   t h e   f i l l   y a r n  
f i b e r s   l i s t e d   i n   T a b l e   1  w e r e   t a k e n :   p o l y e s t e r ,   1 . 3 ;  

c o t t o n ,   1 . 5 6 ;   and   p o l y a m i d e ,   1 . 1 4 .   P a c k i n g   f r a c t i o n s   t a k e n  

w e r e :   t e x t u r e d   p o l y a m i d e ,   0 . 8 0 ;   t e x t u r e d   p o l y e s t e r ,   0 . 7 0 ;  

s t a p l e   p o l y e s t e r ,   0 . 5 9 ;   and   m i x e d   y a r n ,   1 . 0 .  



I t   s h o u l d   be  c a r e f u l l y   n o t e d   t h a t   t h e   c a l c u l a t i o n s  

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

in   p o s i t i o n   as  l a i d   o u t   b e f o r e   s t i t c h i n g .   S m a l l   v a r i a t i o n s  

f rom  t h i s   v a l u e   a r e   e x p e c t e d   a f t e r   t h e   f a b r i c   i s   s t i t c h e d  

t o g e t h e r .   No  a t t e m p t   was  made  to  c a l c u l a t e   t h e s e   l a t t e r  

v a r i a t i o n s ,   b e c a u s e   t h e y   d i d   n o t   a p p e a r   to  a f f e c t   t h e   p e r -  

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

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

c o v e r   f a c t o r s   o f   l e s s   t h a n   40%  as  c a l c u l a t e d   a b o v e   c o u l d   n o t  

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

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

a  c o n v e n t i o n a l l y   c o n t i n u o u s   b a c k i n g .  

The  f a b r i c s   s p e c i f i e d   in   T a b l e   1,  or   o t h e r   f a b r i c s  

c o n s t r u c t e d   u s i n g   t h e   same  p r i n c i p l e s ,   may  be  f i n i s h e d   in   a  

v a r i e t y   of   ways  to   make  s u i t a b l e   b a c k i n g s   f o r   c o a t e d   a b r a s i v e s .  

T h e s e   b a c k i n g s   in   t u r n   may  be  c o a t e d   w i t h   any  o f   t h e   v a r i e t y  

of   m a k e r   a d h e s i v e s ,   a b r a s i v e   g r i t s ,   and   s i z e r   a d h e s i v e s ,   w e l l  

known  in   t h e   a r t .   Some  s p e c i f i c   e x a m p l e s   of   t h e s e   ways   t o  

u s e   my  i n v e n t i o n   a r e   g i v e n   b e l o w ,   and  o t h e r s   w i l l   be  r e a d i l y  

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

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

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

E x a m p l e   1 

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

n u m b e r   1  in   T a b l e   1  was  u s e d .   T h i s   f a b r i c   was  t h e n   s a t u r a t e d  

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

f r o n t f i l l i n g ,   b a c k f i l l i n g ,   and   c o a t i n g   w i t h   m a k e r   g r a i n   a n d  

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

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

S a t u r a t i o n   and   H e a t   S e t t i n g  

S t a n d a r d   s i z i n g   r o l l s   a r e   e m p l o y e d   to   a p p l y   t h e  

f o l l o w i n g   c o m p o s i t i o n   in   t h e   a m o u n t   of  40  to  60  g r a m s   p e r  

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



S a t u r a t i o n   C o m p o s i t i o n  

Upon  c o m p l e t i o n   o f   t h e   a p p l i c a t i o n   o f   t h e   s a t u r a n t  

t h e   f a b r i c   i s   d r i e d   on  a  t e n t e r   f r a m e   f o r   a t   l e a s t   3  m i n u t e s  

i n   a  h o t   a i r   o v e n   i n   w h i c h   t h e   t e m p e r a t u r e   in   t h e   e n t r y   z o n e  

i s   9 6 ° C . ,   and   t h e   t e m p e r a t u r e   a t   t h e   e x i t   zone   i s   1 7 7 ° C .   A 

t e n s i o n   of   a t   l e a s t   3 .5   N e w t o n s   p e r   c e n t i m e t e r   (N/cm)  o f  

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

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

h e a t - s e t s   t h e   f a b r i c .  

F r o n t f i l l   C o a t i n g  

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

to   t h e   f i l l   y a r n   s i d e   i n   t h i s   e x a m p l e ,   b u t   w h i c h   c an   i n s t e a d  

be  a p p l i e d   t o   t h e   w a r p   y a r n   s i d e   i f   d e s i r e d ,   i s   as  f o l l o w s :  

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

a  k n i f e   in   t h e   a m o u n t   o f   1 5 0 - 1 6 5   d r y   g r a m s   p e r   s q u a r e   m e t e r  
( g m / m 2 ) ,   and   w a t e r   may  be  a d d e d   as  n e c e s s a r y   to  m a i n t a i n   t h e  

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

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

3 .5   N/cm  o f   w i d t h   by  p a s s i n g   t h r o u g h   a  h o t   a i r   o v e n  i n   w h i c h  

t h e   e n t r y   t e m p e r a t u r e   i s   9 6 ° C .   and   t h e   e x i t   z o n e   t e m -  



p e r a t u r e   i s   1 5 0 ° C .  

B a c k f i l l   C o a t i n g  

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

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

The  c o m p o s i t i o n   i s   a p p l i e d   by  k n i f e   c o a t i n g   i n  

t h e   a m o u n t   of   1 4 0 - 1 6 5   gm/m2  and   d r i e d   in   an  o v e n   h a v i n g   a n  
e n t r y   zone   t e m p e r a t u r e   of   66°C.   and  an  e x i t   z o n e   o f   9 3 ° C .  

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

a b r a s i v e ,   and   t h e   a p p l i c a t i o n   of  an  a b r a s i v e   s i z e   c o a t ,   a s  

i s   c o n v e n t i o n a l   and  w e l l   known  in  t h e   a r t .   A  s u i t a b l e   f o r -  

m u l a t i o n   to   be  a p p l i e d   to  t h e   f r o n t s i z e d   s i d e   of   t h e   b a c k i n g  
i s   as  f o l l o w s :  



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

by  c o n v e n t i o n a l   e l e c t r o s t a t i c   m e a n s   5 2 0 - 5 5 0   gm/m2  of   g r i t  

60  h i g h   p u r i t y   a l u m i n u m   o x i d e   a b r a s i v e   g r a i n .   The  a b r a s i v e -  

a d h e s i v e   c o a t e d   b a c k i n g   member   i s   t h e n   h e a t e d   f o r   25  m i n u t e s  

a t   7 7 ° C . ,   25  m i n u t e s   a t   8 8 ° C . ,   and   47  m i n u t e s   a t   1 0 7 ° C .   t o  

p r o v i d e   a  d r y   a d h e s i v e   l a y e r   ( a b o u t   260  gm/m2)  and  to   a n c h o r  

t h e   a b r a s i v e   g r a i n s   in   t h e   d e s i r e d   o r i e n t a t i o n =  

A f t e r w a r d s ,   a  s i z e   c o a t   ( a b o u t   160  gm/m2  d r y )   o f  

t h e   same  c o m p o s i t i o n   as  t h e   m a k e r   c o a t ,   e x c e p t   of   l e s s e r  

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

The  w e t   a d h e s i v e   l a y e r   i s   t h e n   d r i e d :   25  m i n u t e s   a t   5 2 ° C . ,  
25  m i n u t e s   a t   5 7 ° C . ,   18  m i n u t e s   a t   8 2 ° C . ,   25  m i n u t e s   a t  

8 8 ° C . ,   and  15  m i n u t e s   a t   1 0 7 ° C . ,   a f t e r   w h i c h   f i n a l   c u r e  

a t   1 1 0 ° C ,   f o r   8  h o u r s   i s   g i v e n .   The  c o a t e d   a b r a s i v e  

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

t e c h n i q u e s ,   i n t o   b e l t s ,   d i s c s ,   and   o t h e r   d e s i r e d   a b r a s i v e  

p r o d u c t s .  

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

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

in   o t h e r   c a s e s   i t   may  be  more   d e s i r a b l e   to  c o a t   on  t h e   w a r p  
s i d e .  

E x a m p l e   2 

C l o t h   o f   t h e   c o n s t r u c t i o n   d e s c r i b e d   w i t h   t h e  

i d e n t i f y i n g   n u m b e r   3  in   T a b l e   1  was  c o a t e d   by  t h e   d i p   a n d  

s q u e e z e   m e t h o d   w i t h   a  two  r o l l   p a d d e r ,   u s i n g   t h e   f o l l o w i n g  

s a t u r a n t :  



M i x i n g   I n s t r u c t i o n s  

D i s s o l v e   i t e m   2  in  i t e m   1  w i t h   s t i r r i n g ,   t h e n   a d d  

i t e m   3  and  s t i r   u n t i l   d i s s o l v e d ,   Add  i t e m   4  and   s t i r   f o r   5 

m i n u t e s ;   w e i g h   o u t   i t e m   5  i n t o   s e p a r a t e   c o n t a i n e r   and   a d d  

i t e m   6  w h i l e   s t i r r i n g   to  a d j u s t   pH  to  n e a r   t h a t   of   t h e   RF 

p r e m i x   ( a b o u t   9)  t h e n   add   p r e m i x   i n t o   i t e m   5  w i t h   g e n t l e  

s t i r r i n g .   I f   foam  d e v e l o p s   d u r i n g   a d d i t i o n ,   add   s m a l l  

p o r t i o n s   of   an  a n t i f o a m   a g e n t .   ( F a l c o b a n   S,  made  b y  

F a l l e k   C h e m i c a l   C o r p . ,   460  P a r k   A v e . ,   New  York ,   NY  1 0 0 2 2 ,  

was  s u i t a b l e ,   b u t   many  o t h e r s   s h o u l d   work   e q u a l l y   w e l l .   I f  

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

a d d e d . )   T h i s   m i x t u r e   s h o u l d   be  s t i r r e d   f o r   a t   l e a s t   1 5  

m i n u t e s   a f t e r   t h e   l a s t   a d d i t i o n   and  h e l d   f o r   24  h o u r s  

b e f o r e   u s e .  

A f t e r   c o a t i n g ,   t h e   f a b r i c   was  h e l d   in   a  t e n t e r  

f r a m e   to  p r e v e n t   w i d t h   s h r i n k a g e   and   d r i e d   by  p a s s i n g   f o r  

3 .75   m i n u t e s   t h r o u g h   an  o v e n   w i t h   an  e n t r y   z o n e   t e m p e r a t u r e  

of   1 3 5 ° C .   and  an  e x i t   z o n e   t e m p e r a t u r e   of   2 4 0 ° C .   S u f f i c i e n t  

s a t u r a n t   to  g i v e   a  d r y   a d d - o n   of  5 2  +   7  gm/m2  was  u s e d .  

A f t e r   s a t u r a t i o n   and   d r y i n g   as  d e s c r i b e d   a b o v e ,  

t h e   f a b r i c   was  b a c k f i l l e d ,   on  t h e   s i d e   w h e r e   w a r p   y a r n s  

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

n o t e d   b e l o w :  

R e s o l e   p h e n o l - f o r m a l d e h y d e   r e s i n   w i t h   f o r m a l d e h y d e  

to  p h e n o l   m o l a r   r a t i o   of   a b o u t   2 . 1  -   394  p a r t s ;   R e s o l e  

p h e n o l i c   r e s i n   w i t h   F :P   m o l a r   r a t i o   a b o u t   0 . 9 5  -   282  p a r t s ;  
c a l c i u m   c a r b o n a t e   ( s i z e d   as  d e s c r i b e d   in   U.S .   P a t e n t  

2 , 3 2 2 , 1 5 6 )  -   850  p a r t s ;   H y c a r   2 6 0 0 X 1 3 8   a c r y l i c   l a t e x   ( p r e -  

v i o u s l y   a d j u s t e d   to   a  pH  v a l u e   of   8-9  w i t h   10%  a q u e o u s   s o d i u m  

h y d r o x i d e   s o l u t i o n )  -   102  p a r t s o  

In  p r e p a r i n g   t h i s   s o l u t i o n ,   t h e   i n g r e d i e n t s   a r e  
a d d e d   in  t h e   o r d e r   l i s t e d ,   w i t h   c o n t i n u o u s   s t i r r i n g .   T h e  

a d h e s i v e   i s   c o a t e d   on  t h e   s a t u r a t e d   f a b r i c   by  a  k n i f e   o v e r  

r o l l   t e c h n i q u e   in   s u f f i c i e n t   q u a n t i t y   to   g i v e   1 7 5 - 2 2 5   g m / m 2  

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

a g a i n   t e n t e r e d   to   e l i m i n a t e   any  p o s s i b l e   l o s s   in   w i d t h   a n d  

i s   p a s s e d   f o r   3 . 7 5   m i n u t e s   t h r o u g h   an  o v e n   w i t h   an  e n t r y  



zone   t e m p e r a t u r e   o f   65°C .   and   an  e x i t   z o n e   t e m p e r a t u r e  

o f   1 0 7 ° C .  

The  b a c k f i l l e d   f a b r i c   was  t h e n   f r o n t f i l l e d   on  t h e  

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

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

g ive   120-180  gm/m2  o f   d r i e d   f r o n t f i l l .   C o a t i n g   of   f r o n t f i l l  

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

w i t h   a p p r o x i m a t e l y   e q u a l   f a c i l i t y .   Oven  c o n d i t i o n s   f o r  

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

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

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

I f   any  u n d e s i r a b l e   s u r f a c e   r o u g h n e s s   was  a p p a r e n t  

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

i t   was  c a l e n d e r e d   a t   a  p r e s s u r e   o f   a b o u t   350  d a N / c m   o f  

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

t e m p e r a t u r e   o f   6 3 ° C o  

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

and  s i z i n g   s t e p s   t o   c o n v e r t   i t   to   a  c o a t e d   a b r a s i v e   by  c o n -  

v e n t i o n a l   m e a n s   as  d e s c r i b e d   b r i e f l y   in   E x a m p l e   1 .  

.  E x a m p l e   3 

F a b r i c   n u m b e r   8  f rom  T a b l e   1  was  u s e d   f o r   t h i s  

e x a m p l e .   A l l   o t h e r   s t e p s   w e r e   t h e   same  as  f o r   E x a m p l e   2 .  

T a b l e   2  shows   p h y s i c a l   p r o p e r t i e s   of   t h e   c o a t e d  

a b r a s i v e s   p r e p a r e d   in   E x a m p l e s   1 -3   and   c o m p a r e s   t h e m   a g a i n s t  

t h e   same  m e a s u r e m e n t s   on  c o m m e r c i a l   c o a t e d   a b r a s i v e   p r o d u c t s  

w i t h   woven  c l o t h   b a c k i n g s .   The  t e n s i l e   s t r e n g t h   of  t h e  

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

c o m m e r c i a l   p r o d u c t s   f o r   E x a m p l e   1  and  s u p e r i o r   f o r   E x a m p l e s  

2  and   3.  The  b u r s t   s t r e n g t h ,   w h i c h   i s   g e n e r a l l y   c o r r e l a t e d  

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

c o a t e d   a b r a s i v e s ,   i s   q u i t e   n o t a b l y   s u p e r i o r   f o r   E x a m p l e   2 

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

f o r   E x a m p l e s   1  and  2  b u t   l o w e r   o r   c o m p a r a b l e   f o r   F a b r i c   3 .  





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

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

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

i s   n o t   known  to   h a v e   any   s i g n i f i c a n t   e f f e c t   on  t h e   g r i n d i n g  

p e r f o r m a n c e .   Thus   v e r y   s t r e t c h - r e s i s t a n t   wa rp   y a r n s   s u c h  

as  t h e   g l a s s   o f   E x a m p l e   3  can   be  u s e d   when  n e e d e d ,   and   t h e  

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

y a r n   t y p e   s u c h   as  p o l y e s t e r   can  be  a d v a n t a g e o u s l y   u s e d   w h e n  

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

The  a d e q u a c y   of   p e r f o r m a n c e   o f   t h e   c o a t e d   a b r a s i v e s  

made  by  E x a m p l e s   1-3  h a s   b e e n   c o n f i r m e d   by  a c t u a l   g r i n d i n g  

t e s t s   in  b o t h   l a b o r a t o r y   and   f i e l d   u s e .  

I t   s h o u l d   be  n o t e d   t h a t   by  t h e   t e r m   " y a r n "   u s e d  

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

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

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

i n c l u d i n g   a  s i n g l e   m o n o f i l a m e n t .   H o w e v e r ,   we  do  n o t   c o n s i d e r  

u n c o n s o l i d a t e d   s h o r t   f i b e r s   to   q u a l i f y   as  y a r n   f o r   t h e   p u r -  

p o s e s   of  my  i n v e n t i o n .   Thus  t h e   f i b e r s   in   m a t s   o r   f l e e c e s  

a r e   n o t   c o n s i d e r e d   y a r n s   by  my  d e f i n i t i o n .   In   p a r t i c u l a r ,  

f o r   " f i l l   y a r n s "   i t   i s   n e c e s s a r y   f o r   t h e   s t r u c t u r e   s o - c a l l e d  

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

of   a  f a b r i c .   B o t h   f i l l   and   warp   y a r n s ,   a l t h o u g h   p o s s i b l y  

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

w i l l   n o r m a l l y   be  c o n t i n u o u s   f o r   d i m e n s i o n s   many  t i m e s   l o n g e r  

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

or   m o r e .   Such   c o n t i n u i t y   may  of   c o u r s e   be  a c h i e v e d   b y  

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

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



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

(a)  a  wa rp   y a r n   a r r a y   h a v i n g   a  t e n s i l e   s t r e n g t h   of  a t  

l e a s t   30  d e k a n e w t o n s   p e r   c e n t i m e t e r   of   f a b r i c   w i d t h ;  

(b)  a  f i l l   y a r n   a r r a y   d i s p o s e d   on  one  s i d e   of   s a i d  

w a r p   y a r n   a r r a y   and  h a v i n g   a  c o v e r   f a c t o r   of  a t   l e a s t   40%;  a n d  

(c)  a  p l u r a l i t y   of  s t i t c h   y a r n s ,   e a c h   s u c h   y a r n   h a v i n g  

a  t e n s i l e   b r e a k i n g   s t r e n g t h   of  a t   l e a s t   0 . 5   d e k a n e w t o n s ,  

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

i n d i v i d u a l   y a r n   m e m b e r s   of  s a i d   w a r p   and  f i l l   y a r n   a r r a y s ,  

w h e r e b y   t h e   two  s a i d   y a r n   a r r a y s   a r e   b o n d e d   t o g e t h e r   i n t o  

a  c o h e r e n t   f a b r i c .  

2.  A  f a b r i c   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   t h e   n u m b e r  

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

y a r n s .  
3.  A  f a b r i c   a c c o r d i n g   to  c l a i m   1  or   2,  w h e r e i n   s a i d  

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

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

w i d t h   of   t h e   f a b r i c s  

4.  A  f a b r i c   a c c o r d i n g   to  a n y  o n e   of  t h e   p r e c e d i n g  

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

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

p o l y a m i d e ,   p o l y v i n y l   a l c o h o l ,   o r   g l a s s .  

5.  A  f a b r i c   a c c o r d i n g   to  a n y  o n e   of   t h e   p r e c e d i n g  

c l a i m s ,   w h e r e i n   s a i d   f i l l   y a r n   a r r a y   c o m p r i s e s   more   t h a n   2 5  

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

6.  A  f a b r i c   a c c o r d i n g   to   a n y  o n e   of   t h e   p r e c e d i n g  

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

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

t e x t u r i z e d   m u l t i f i l a m e n t   p o l y e s t e r ,   o r   t e x t u r i z e d  

m u l t i f i l a m e n t   p o l y a m i d e o  

7.  A  f a b r i c   a c c o r d i n g   to   a n y  o n e   o f   t h e   p r e c e d i n g  

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

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



of   a t   l e a s t   0 . 0 0 7   d e k a n e w t o n s   p e r   d e n i e r .  

8.  A  f a b r i c   a c c o r d i n g   to   a n y  o n e   o f   t h e   p r e c e d i n g  

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

y a r n   c o n s i s t s   of   p o l y e s t e r o  

9o  A  p r o c e s s   f o r   m a n u f a c t u r i n g   a  s t i t c h   b o n d 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   o f   (a)  h o l d i n g   a  t e n s i o n e d   f i r s t   y a r n  

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

s e c o n d   y a r n   a r r a y   and  (b)  m o v i n g   s a i d   f i r s t   y a r n   a r r a y ,   b y  

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

w h e r e   s a i d   f i r s t   y a r n   a r r a y   can   be  b o n d e d ,   s u b s t a n t i a l l y  

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

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

by  y a r n s   d i s t i n c t   f rom  t h e   y a r n s   o f   s a i d   f i r s t   and   s e c o n d  

y a r n   a r r a y s ,   w h e r e i n   a t   l e a s t   two  y a r n s   of   s a i d   f i r s t   a r r a y  

a r e   h e l d   on  e a c h   h o o k  o f   s a i d   s e t s   o f   h o o k s .  
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