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@  Method  of  manufacturing  papermaker's  felt. 

®  The  present  invention  provides  a  solution  to  the  prior  art 
problem  of  producing  a  high  density  papermakers  batt  fabric  or 
felt  which  may  be  secured  to  an  undamaged  under  layer  in  an 
economic  manner.  The  present  invention  provides  these 
improvements  by  providing  a  batt  which  is  comprised  of  a  non- 
woven  low  melt  scrim  to  which  the  batt  material  is  initially  needled. 
Subsequent  to  producing  a  batt  of  the  required  density,  the  batt 
may,  if  desired,  be  needled  or  adhered  to  an  under  layer  fabric. 
The  completed  felt  will  be  subjected  a  heat  pressing  operation 
which  will  elevate  the  temperature  of  the  batt  to  a  temperature 
above  the  softening  temperature  of  the  scrim  but  below  the 
melting  point  of  the  batt  fibers.  In  this  manner,  the  batt  and  under 
layer  fabric  are  unified  to  produce  a  multilayer  papermakers  felt 
with  minimum  effort  and  disruption  of  the  under  layer. 
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refHOD  OF  MAKTIFACTURINr.  PAPERMAKER'S  FELT 

packcrround  of  the   I n v e n t i o n  

1.  f j p i d   of  t*»  T n v e n t i o n  

The  f a b r i c   of  the   i n s t a n t   i n v e n t i o n   is  i n t e n d e d   fo r   use  i n  

the  p a p e r m a k i n g   i n d u s t r y   and  f i n d s   p a r t i c u l a r   a p p l i c a t i o n   in  the  w e t  

p r e s s   and  d r y e r   s e c t i o n s   of  p a p e r m a k i n g   e q u i p m e n t .   In  such  e q u i p m e n t ,  

the   f a b r i c   is  a  c a r r y i n g   or  c o n v e y i n g   means  which  is  i n t e n d e d   for   u s e  

in  a p p l i c a t i o n s   r e q u i r i n g   e i t h e r   an  e n d l e s s   or  f l a t   woven  f a b r i c .   I n  

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

0  f r e q u e n t l y   r e f e r r e d   to  as  f e l t s ,   when  used  in  t he   wet  p r e s s   or  d r y e r  

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

which  runs   in  c o n t a c t   w i th   the   e q u i p m e n t   and  a  f e l t   s u r f a c e   w h i c h  

runs  in  c o n t a c t   w i t h   the   p a p e r .  

2.  D e s c r i p t i o n   of  the   P r i o r   A r t  

5  i t   has  been  r e c o g n i z e d   in  t he   p r i o r   a r t   t h a t   i t   is  d e s i r a b l e  

to  p r o v i d e   a  f e l t   for   use  in  p a p e r m a k i n g   m a c h i n e r y   which   c o m p r i s e s   a n  

under   l a y e r   made  of  r e l a t i v e l y   r i g i d   n o n - d e f o r m a b l e   m a t e r i a l   h a v i n g   a 

c o m p r e s s i b l e   f e l t   l a y e r   t h e r e o n .   I t   has  been  f u r t h e r   r e c o g n i z e d   by  

the   p r i o r   a r t   t h a t   i t   is  a d v a n t a g e o u s   to  use  a  n e e d l e d   f e l t   l a y e r   i n  

jo  c o m b i n a t i o n   w i th   the   r e l a t i v e l y   r i g i d   n o n - d e f o r m a b l e   u n d e r   l a y e r .   One 

example   of  such  a  p r i o r   a r t   f a b r i c   is  found  in  U.S.  P a t e n t   Re.  2 1 , 8 9 0  

e n t i t l e d   INDUSTRIAL  AND  PAPERMAKERS  FELTS.  This   p r i o r   a r t   r e f e r e n c e  

d i s c l o s e s   the   most  commonly  known  n e e d l e d   p a p e r m a k e r s   f e l t   u t i l i z e d  

in  the   p a p e r m a k i n g   i n d u s t r y .   More  r e c e n t l y ,   an  e f f o r t   to  improve  t h e  

25  p a p e r m a k e r s   f e l t   was  d i s c l o s e d   in  U.S.  P a t e n t   4 , 5 0 0 , 5 8 8 .   This   p a t e n t  

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

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

r e m a i n d e r   of  the   f e l t .  

The  d i f f i c u l t y   w i t h   t h e   p r i o r   a r t   a p p r o a c h   comes  i n  

5  a p p l y i n g   t h e   b a t t   or  f e l t   s u r f a c e   to  *the  u n d e r   l a y e r   and  i n  

o b t a i n i n g   a  b a t t   of  s u f f i c i e n t   d e n s i t y   in  an  e conomic   m a n n e r  

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

o p e r a t i o n   . 

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

i0  The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s o l u t i o n   to  t he   p r i o r  

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

undamaged  u n d e r   l a y e r   in  an  economic   manner .   The  p r e s e n t   i n v e n t i o n  

p r o v i d e s   t h e s e   i m p r o v e m e n t s   by  p r o v i d i n g   a  b a t t   which   is   c o m p r i s e d  

of  a  n o n - w o v e n   low  m e l t   s c r i m   to  which  the   b a t t   m a t e r i a l   i s  

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

d e n s i t y ,   t he   b a t t   is   t h e n   n e e d l e d   or  a d h e r e d   to  t h e   u n d e r   l a y e r  

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

o p e r a t i o n   wh ich   w i l l   e l e v a t e   t he   t e m p e r a t u r e   of  t h e   b a t t   to  a  

t e m p e r a t u r e   above  the   s o f t e n i n g   t e m p e r a t u r e   of  t he   s c r i m   but   b e l o w  

20  t he   m e l t i n g   p o i n t   of  t he   b a t t   f i b e r s .   In  t h i s   manne r ,   t he   b a t t  

and  u n d e r   l a y e r   f a b r i c   a re   u n i f i e d   to  p r o d u c e   the   p a p e r m a k e r s   f e l t  

w i t h   minimum  e f f o r t   and  d i s r u p t i o n   of  the   u n d e r   l a y e r .  

B r i e f   D e s c r i p t i o n   of  the   D r a w i n g s  

F i g u r e   1  is  a  f r a g m e n t a r y   s e c t i o n   of  a  b a t t   a c c o r d i n g   t o  

25  t h e   i n s t a n t   i n v e n t i o n   which   is   f u r t h e r   f r a g m e n t e d   to  show  t h e  

s c r i m .  
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F i g u r e   2  is  i l l u s t r a t i v e   of  one  method  of  p r o d u c i n g   t h e  

b a t t   in  a c c o r d a n c e   wi th   F i g u r e   1 .  

F i g u r e   3  i l l u s t r a t e s   a  b a t t   a c c o r d i n g   to  t he   i n s t a n t  

i n v e n t i o n   u n i f i e d   wi th   a  woven  unde r   l a y e r .  

5  F i g u r e   4  i s   i l l u s t r a t i v e   of  a  b a t t   a c c o r d i n g   to  t h e  

i n s t a n t   i n v e n t i o n   u n i f i e d   wi th   a  non-woven  under   l a y e r   which   i s  

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

i n t e r c o n n e c t e d   by  means  of  p i n t l e s .  

F i g u r e   5  i s   a  s e c t i o n   c u t   t h r o u g h   a  b a t t   w h i c h   i s  

LO  i l l u s t r a t i v e   of  an  a l te rna t ive   embodiment  u t i l i z ing   multiple  scrims.  

Figure  6  is  a  section  cut  through  a  batt  which  is  i l l u s t r a t i v e   of  an 

a l t e rna t ive   embodiment  u t i l i z i ng   multiple  scrims  which  are  positioned  adjacent  t o  

each  other  and  in  a  staggered  r e l a t i o n s h i p .  

With  r e f e r e n c e   to  F i g u r e   1,  t h e r e   is  shown  a  b a t t   i n  

15  a c c o r d a n c e   wi th   t he   i n s t a n t   i n v e n t i o n .   The  b a t t   2  is   c o m p r i s e d   o f  

a  s c r i m   4  which  is  s u r r o u n d e d   by  b a t t i n g   m a t e r i a l   6  which   in  t h e  

i l l u s t r a t i o n   i s   i n i t i a l l y   p r o v i d e d   as  uppe r   l a y e r   8  and  l o w e r  

l a y e r   10.  If   d e s i r e d ,   the   b a t t i n g   m a t e r i a l   6  may  be  p r o v i d e d   a s  

one  or  more  uppe r   l a y e r s   8  w i t h   or  w i t h o u t   lower  l a y e r   10.  The 

20  s c r i m   4  is  p r e f e r a b l y   c o m p r i s e d   of  a  low  mel t   s y n t h e t i c   m a t e r i a l  

such  as  p o l y p r o p y l e n e   which  has  a  s o f t e n i n g   p o i n t   of  a b o u t   2 8 5 °  

to   3 3 0 °   F.  and   a  m e l t i n g   p o i n t   of  a b o u t   320°   to   350°   F .  

O the r   s y n t h e t i c   m a t e r i a l s   may  be  s e l e c t e d   so  long  as  t h e y   have  a  

m e l t i n g   p o i n t   below  t h a t   of  t he   b a t t   m a t e r i a l   6.  I t   w i l l   be  n o t e d  

25  t h a t   t h e   s c r i m   m a t e r i a l   4  has   a  g e n e r a l l y   r e g u l a r   l a t t i c e  

c o n f i g u r a t i o n ,   h o w e v e r ,   such  a  r e g u l a r   c o n f i g u r a t i o n   is   not   a 

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

c o n f i g u r a t i o n   i s   p r e f e r r e d   s i n c e   i t   p r o v i d e s   a  m e a s u r e   o f  

- 3 -  
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p r e d i c t a b i l i t y   w i th   r e s p e c t   to  the   l o c a t i o n   of  the   s c r im   w i t h i n  
the   b a t t   2  and  does  not   a d v e r s e l y   e f f e c t   the   r e q u i r e d   m o i s t u r e  

a b s o r p t i o n   or  p e r m e a b i l i t y   of  the   b a t t .   I t   is  e x p e c t e d   t h a t   t h e  
s c r i m   w i l l   have  a  f i n e r   mesh,  more  i n t e r s t i c e s   per   s q u a r e   i n c h ,   i n  

5  c e r t a i n   a p p l i c a t i o n s   in  which  i t   is   d e s i r e d   to  r e d u c e   n a r k i n g .  
With  r e s p e c t   to  t he   i n t e r s t i c e s   of  t he   s c r im   4,  i t   s h o u l d   be  n o t e d  
t h a t   t h e r e   is   no  r e q u i r e d   open  a r e a   fo r   the   i n t e r s t i c e s   but   t h e  
s c r i m   s h o u l d   be  s e l e c t e d   wi th   i n t e r s t i c e s   which  w i l l   not   a d v e r s e l y  
e f f e c t   t he   f e l t s '   p e r f o r m a n c e   in  t he   a r e a s   of  m o i s t u r e   a b s o r p t i o n ,  

10  making   a n d / o r   p e r m e a b i l i t y .  

I t   is  i n t e n d e d   t h a t   the   s c r i m   4  w i l l   be  s e l e c t e d   so  as  t o  
p r o v i d e   s u f f i c i e n t   a r e a   for   f i b e r   r e t e n t i o n   w h i l e   p r e s e r v i n g   t h e  
f e l t   c h a r a c t e r i s t i c s .   In  t h e   i l l u s t r a t i v e   e m b o d i m e n t   t h e  
i n t e r s t i c e s   of  t he   s c r i m   4  a re   a b o u t   one  q u a r t e r   i nch   s q u a r e s   a n d  

L5  t h e   s c r i m   i s   a p p r o x i m a t e l y   15  m i l s   t h i c k .   The  s c r i m   may  b e  
p u r c h a s e d   in  s h e e t   form  or  may  be  made  by  l a y i n g   s u i t a b l e   y a r n s   i n  
a  l a t t i c e   work  which  is   then   u n i f i e d   by  h e a t   s e t t i n g   or  u l t r a s o n i c  
means ,   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 he   a r t   t h a t   t h e  
y a r n s   f o r m i n g   t h e   s c r i m   need   n o t   be  b o n d e d   a t   e a c h   of  t h e  

>0  i n t e r s e c t i o n s   bu t   s h o u l d   be  bonded  in  amounts   s u f f i c i e n t   to  p e r m i t  
h a n d l i n g   of  t he   s c r i m .  

With  r e s p e c t   to  the   b a t t i n g   m a t e r i a l   6  which  is  shown  a s  
c o m p r i s e d   of  an  u p p e r   l a y e r   8  and  a  lower   l a y e r   10  p r i o r   t o  
n e e d l i n g   a b o u t   s c r im   4,  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   i n  

>5  t h e   a r t   t h a t   t h e   i n i t i a l   b a t t   l a y e r s   8  and  10  may  be  f o r m e d  
t h r o u g h   t h e   u s u a l   n e e d l i n g   p r o c e s s e 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   by  t h o s e   s k i l l e d   in  the   a r t   t h a t   the  b a t t   m a t e r i a l   10 

- 4 -  
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p r i o r   to  n e e d l i n g   wi th   the  s c r im   4  say  c o m p r i s e   a  r o v i n g   of  f i b e r s  

which  is  p l a c e d   over   the  sc r im  and  n e e d l e d   t h e r e t o .   In  a d d i t i o n ,  

i t   is  c o n t e m p l a t e d   t h a t   a  b l a n k e t   of  r o v i n g   may  be  used  in  p l a c e  

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

5  p r e f e r r e d   to  use  b a t t i n g   m a t e r i a l   which  has  been  i n i t i a l l y   n e e d l e d  

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

and  to  f a c i l i t a t e   h a n d l i n g   t h e r e o f .  

With  r e f e r e n c e   to  F i g u r e   2,  t h e r e   is  shown  a  means  f o r  

p r o d u c i n g   the   b a t t   of  F i g u r e   1.  A  f i r s t   s u p p l y   r o l l   20  of  s c r i m  

10  m a t e r i a l   is  p r o v i d e d   and  a  second   s u p p l y   r o l l   22  of  b a t t   m a t e r i a l  

is  p r o v i d e d   in  c l o s e   p r o x i m i t y   t h e r e t o .   Both  of  t h e s e   m a t e r i a l s  

a re   p r o v i d e d   in  u n i s o n   over   a  s u p p o r t   bed  24  which   is  p o s i t i o n e d  

below  a  n e e d l i n g   head  26.  N e e d l i n g   heads   such  as  26  a re   known  t o  

t h o s e   s k i l l e d   in  the   a r t   and  one  example   t h e r e o f   is  shown  in  U . S .  

15  P a t e n t   Re.  21 ,890 .   The  M a t e r i a l s   are   p r e s e n t e d   s i m u l t a n e o u s l y   t o  

n e e d l i n g   head  26  and  are  n e e d l e d   in  a c c o r d a n c e   w i t h   f a b r i c   d e s i g n  

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

m a t e r i a l   is  rewound  on  s u p p l y   r o l l   28.  In  the  e v e n t   t h a t   i t   i s  

d e s i r e d   to  app ly   a  second  l a y e r   of  b a t t   m a t e r i a l ,   the   s u p p l y   r o l l  

20  is   t h e n   p o s i t i o n e d   at   20  so  t h a t   the   m a t e r i a l   d i s c h a r g e d   from  t h e  

r o l l   w i l l   p r e s e n t   the   sc r im  in  a  f ace   up  p o s i t i o n   t o w a r d s   n e e d l i n g  

head  26.  A  second  l a y e r   of  b a t t   is  t hen   a p p l i e d   in  the   same  m a n n e r  

as  t he   f i r s t .   This  p r o c e d u r e   may  c o n t i n u e   u n t i l   such  t ime  as  t h e  

d e s i r e d   t h i c k n e s s   for   the  b a t t   m a t e r i a l   is   a c h i e v e d .  

25  Depending   upon  the  t h i c k n e s s   of  the   c o m p l e t e d   b a t t   a n d  

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

w i th   the   above  may  be  f u r t h e r   p r o v i d e d   wi th   a n o t h e r   s c r im   l a y e r  

- 5 -  
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and  a d d i t i o n a l   b a t t   M a t e r i a l   or  i n i t i a l l y   p r o v i d e d   w i t h   two  s c r i m s  

or  more.   Thus,   w i t h   r e f e r e n c e   to  F i g u r e   5  and  6,  i t   can  be  s e e n  

t h a t   two  s c r i m   l a y e r s   4  a re   p r o v i d e d   in  the   f i n a l   n e e d l e d   b a t t .  

In  t he   embod imen t   of  F i g u r e   5  t he   s c r i m   l a y e r s   a re   s e p a r a t e d   by  

5  b a t t   m a t e r i a l .   In  the   embodiment   of  F i g u r e   6  the   s c r i m   l a y e r s   a r e  

a d j a c e n t   to  each  o t h e 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   i n  

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

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

r e s p e c t i v e   l a y e r s   of  b a t t   m a t e r i a l   6  w i l l   be  f u l l y   u n i f i e d   a n d  

10  s t a b i l i z e d   in  t he   h e a t   t r e a t m e n t   p r o c e s s .   L i k e w i s e ,   i t   w i l l   b e  

u n d e r s t o o d   by  t h o s e   s k i l l e d   in  the   a r t   t h a t   t he   s c r i m s   may  b e  

v e r t i c a l l y   a l i g n e d ,   such  as  F i g u r e   5,  or  s t a g g e r e d ,   such   as  F i g u r e  

6,  d e p e n d i n g   upon  t he   d e s i r e d   a p p l i c a t i o n .  

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

15  t h e   s c r i m   p r o v i d e s   a  s e c u r e   base   work  which  p r e v e n t s   e x c e s s i v e  

f i b e r   m i g r a t i o n   as  a  r e s u l t   of  t he   n e e d l i n g   o p e r a t i o n .   As  a  r e s u l t  

of  t h i s ,   i t   is   p o s s i b l e   to  n e e d l e   t he   b a t t   more  s e v e r e l y   t h a n   c a n  

be  d o n e   w i t h o u t   t h e   s c r im   and  more  s e v e r e l y   t han   can  be  d o n e  

d i r e c t l y   on  t h e   woven  or  s p i r a l   formed  u n d e r   l a y e r .   As  a  r e s u l t ,   a  

20  more  u n i f o r m e d   h i g h e r   d e n s i t y   homogeneous   b a t t   is  o b t a i n e d .   A f t e r  

t h e   d e s i r e d   t h i c k n e s s   of  the   b a t t   is  o b t a i n e d   t he   b a t t   may  b e  

s u b j e c t e d   to  a  h e a t   p r e s s i n g   o p e r a t i o n   a t   a  t e m p e r a t u r e   below  t h e  

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

to  c a u s e   s o f t e n i n g   or  m e l t i n g   ( f l o w i n g )   of  t he   s c r i m .   However,   i t  

25  i s   p r e f e r a b l e   to   h a v e   t h e   h e a t   p r e s s i n g   o p e r a t i o n   done  a f t e r  

n e e d l i n g   of   t h e   b a t t   to   the   unde r   l a y e r   f a b r i c .   I t   w i l l   b e  

u n d e r s t o o d   by  t h o s e   s k i l l e d   in  the   a r t   t h a t   the   t e m p e r a t u r e   w i l l  
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g e n e r a l l y   exceed   the   h e a t   s e t t i n g   t e m p e r a t u r e   of  t he   s c r im   a n d  

must  be  s u f f i c i e n t   to  r e s u l t   in  t a c k i n e s s   of  the   s c r i m .   I t   w i l l  

be  f u r t h e r   u n d e r s t o o d   t h a t   such  a  t e m p e r a t u r e   may  be  a c h i e v e d  

w i t h o u t   a  c o m p l e t e   m e l t i n g   or  f l o w i n g   of  the   s c r i m .   I t   w i l l  

5  l i k e w i s e   be  u n d e r s t o o d   t h a t   t h e   s c r i m   may  U n d e r g o   s h a p e  

d e f o r m a t i o n   as  a  r e s u l t   of  the   h e a t   t r e a t m e n t   and  t h a t   t he   d r a w i n g  

f i g u r e s   a re   m e r e l y   i l l u s t r a t i v e   of  the   i n v e n t i o n .  

As  a  r e s u l t   of  the   h e a t   t r e a t m e n t   of  the   s c r i m ,   i t   w i l l  

a d h e r e   to  the   b a t t   f i b e r s   and  i n c r e a s e   the   a d h e s i o n   b e t w e e n   t h e  

10  b a t t   m a t e r i a l s .   In  t h i s   manner ,   the   s c r im   w i l l   add  to  t he   s t r e n g t h  

of  t h e   b a t t   and   r e d u c e   t h e   l i k e l i h o o d   t h a t   t h e   b a t t   w i l l  

e x p e r i e n c e   f i b e r   m i g r a t i o n   or  l a y e r   s e p a r a t i o n   d u r i n g   u se .   As  c a n  

be  seen  from  the   f o r e g o n e ,   the   s c r im   p r o v i d e s   a  d e n s e r   b a t t ,   a 

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

15  t e n a c i t y   t han   the   p r i o r   a r t   b a t t s .  

Wi th   r e f e r e n c e   to   F i g u r e   3,  t h e r e   is  shown  a  b a t t   2 

a c c o r d i n g   to   t h e   i n s t a n t   i n v e n t i o n   u n i f i e d   w i th   a  woven  u n d e r  

l a y e r   30.  B a t t   2  and  under   l a y e r   30  »ay  be  u n i f i e d   t h r o u g h   a 

n e e d l i n g   p r o c e s s ,   such  as  t h a t   d e s c r i b e d   wi th   r e f e r e n c e   to  F i g u r e  

2o  2  and  known  to  t h o s e   s k i l l e d   in  the   a r t ,   or  may  be  u n i f i e d   t h r o u g h  

the  a p p l i c a t i o n   of  a d h e s i v e s   be tween   the   b a t t   2  and  unde r   l a y e r  

30.  The  a p p l i c a t i o n   of  such  a d h e s i v e s   to  the   b a t t   w i l l   be  a l s o  

known  to  t h o s e   s k i l l e d   in  the   a r t   as  e x e m p l i f i e d   by  U.S.  P a t e n t  

4 , 5 2 8 , 2 3 6 .  

25  With   r e f e r e n c e   to   F i g u r e   4  t h e r e   i s   shown  a  b a t t   2 

a c c o r d i n g   to  the   i n s t a n t   i n v e n t i o n   a d h e r e d   to  a  non-woven   u n d e r  

l a y e r   40  f o r m e d   of  a  p l u r a l i t y   of  h e l i c e s   i n t e r c o n n e c t e d   by  
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p i n t l e s .   The  f a b r i c   of  F i g u r e   4  »ay  be  u n i f i e d   in  a c c o r d a n c e   w i t h  

t h e   m e t h o d   d i s c u s s e d   w i t h   r e f e r e n c e   to   F i g u r e   2  or  by  t h e  

a p p l i c a t i o n   of  a d h e s i v e s .   Once  a g a i n ,   t he   a e t h o d s   of  u n i f y i n g   t h e  

f a b r i c   w i l l   be  known   t o   t h o s e   s k i l l e d   in  t h e   a r t   and  i s  

>5  e x e m p l i f i e d   by  U.S.  P a t e n t   4 , 5 2 8 , 2 3 6 .  
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C l a i m s  

1.  An  improved   p a p e r m a k e r s   f a b r i c   of  the   t ype   h a v i n g   a n  

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

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

a  l ower   m e l t i n g   p o i n t   t han   the   m e l t i n g   p o i n t   of  the   f i b e r s   of  s a i d  

b a t t .  

2.  An  i m p r o v e d   h o m o g e n e o u s   f i b e r   b a t t   f o r   use  as  a  

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

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

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

5  homogeneous   b a t t .  

3.  A  m e t h o d   of  p r o v i d i n g   an  i m p r o v e d   h o m o g e n e o u s  

p a p e r m a k e r s   b a t t   c o m p r i s e d   o f :  

a)  p r o v i d i n g   a  low  m e l t i n g   p o i n t   s c r i m   m a t e r i a l ;  

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

5  h a v i n g   a  m e l t i n g   p o i n t   g r e a t e r   t h a n   the   m e l t i n g   p o i n t   of  s a i d  

s c r i m   m a t e r i a l ;  

c)  n e e d l i n g   a  l a y e r   of  s a i d   b a t t   m a t e r i a l   to   s a i d  

s c r i m ;   a n d  

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

]0  s t e p   (c)  to   a  t e m p e r a t u r e   a t   l e a s t   e q u a l   to  t h e   s o f t e n i n g  

t e m p e r a t u r e   of  s a i d   s c r im   but   be low  the   m e l t i n g   p o i n t   of  the   s a i d  

f i b e r s .  
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4.  The  method  of  c l a i m   3  f u r t h e r   c o m p r i s e d   o f :  

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

s c r i m   p r i o r   to  p e r f o r m i n g   s t e p   (d)  . 

5.  The  method  of  c l a i m   4  f u r t h e r   c o m p r i s e d   o f :  

n e e d l i n g   s a i d   s econd   l a y e r   of  b a t t   m a t e r i a l   to  s a i d  

s c r i m   on  t h e   s i d e   o p p o s i t e   s a i d   l a y e r   of  b a t t   m a t e r i a l .  

6.  A  method  of  p r o v i d i n g   an  improved   p a p e r m a k e r ' s   f e l t  

c o m p r i s i n g   t he   s t e p s   o f :  

a)  p r o v i d i n g   a  low  m e l t i n g   p o i n t   s c r i m   m a t e r i a l ;  

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

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

s c r i m   m a t e r i a l ;  

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

s c r i m ;  

d)  n e e d l i n g   t he   p r o d u c t   of  s t e p   (c)  to   an  u n d e r  

0  l a y e r   f a b r i c ;   a n d  

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

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

t e m p e r a t u r e   of  s a i d   s c r i m   but   be low  the   m e l t i n g   p o i n t   of  s a i d  

f i b e r s .  

7.  The  method  of  c l a i m   6  f u r t h e r   c o m p r i s e d   o f :  

t he   s t e p   of  n e e d l i n g   a  s econd   b a t t   of  m a t e r i a l   t o  

s a i d   s e r i n   p r i o r   to  p e r f o r m i n g   s t e p   (d)  . 
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8.  The  ne thod   of  c l a i n   7  f u r t h e r   c o m p r i s i n g   the  s t e p  

o f :  

n e e d l i n g   s a i d   s econd   l a y e r   of  b a t t   m a t e r i a l   to  s a i d  

s c r i m   on  the   s i d e   o p p o s i t e   s a i d   f i r s t   l a y e r   of  b a t t   m a t e r i a l .  
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