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©  Method  and  apparatus  for  applying  a  coating  to  a  sheet  material. 

A  method  of  and  apparatus  for  coating  an  absorbent 
sheet  material  such  as  a  felt  is  described  wherein  the  coating 
in  liquid  form  is  applied  to  an  endless  moving  surface  (10) 
over  a  length  of the  surface.  The  absorbent sheet  material  (12) 
is  applied  to  the  surface  at  the  end  of  said  length  so  that  the 
liquid  at  the  end  of  said  length  whilst  still  liquid  bonds  to  the 
sheet  material  surface.  The  coating  applied  to  the  beginning 
of the  said  length  has  set  by  the  time  it  reaches  the  end  of  said 
length  preventing  the  coating  from  being  absorbed  into  the 
sheet  material. 



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

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

as  a  f e l t   of  s y n t h e t i c   f i b r e s .  

The  o b j e c t i v e   of  the   i n v e n t i o n   is  to  p r o v i d e   a  s i m p l e  

and  e f f e c t i v e   m e t h o d   f o r   the   a p p l i c a t i o n   of  an  i m p e r m e a b l e  

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

f o r   use  f o r   e x a m p l e   in  a  p i p e l i n e   or  p a s s a g e w a y   l i n i n g  

p r o c e s s   w h i c h   we  have   i n v e n t e d .   In  such  a  p r o c e s s ,   a  

t u b u l a r   bag  of  the   c o a t e d   a b s o r b e n t   m a t e r i a l   is  p r o v i d e d ,  

t he   c o a t i n g   b e i n g   to  t h e  o u t s i d e   of  the   bag ,   w h i l s t   t h e  

a b s o r b e n t   m a t e r i a l   l i e s   to  the   i n s i d e .   C u r a b l e   r e s i n   i s  

i n j e c t e d   to  the   bag  in  o r d e r   to  soak   the   r e s i n   a b s o r b e n t  

m a t e r i a l ,   the   c o a t i n g   s e r v i n g   as  a  r e t e n t i o n   member  t o  

p r e v e n t   e g r e s s   of  the   r e s i n   t h r o u g h   the   w a l l   of  the  b a g .  

To  a s s i s t   in  the   e f f e c t i v e   i m p r e g n a t i o n   of  the   a b s o r b e n t  

m a t e r i a l ,   t he   a i r   is  e v a c u a t e d   f rom  i n s i d e   the  bag  b y  

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

w h i c h   is  i n s e r t e d   in  t he   bag  and  t h e n   r e t r a c t e d   f r o m  

one  end  as  t he   r e s i n   is  i n j e c t e d   from  the   o t h e r   e n d .  

A f t e r   i m p r e g n a t i o n   the   bag  is  e v e r t e d   a l o n g   a  t u b u l a r  

p i p e l i n e   or  p a s s a g e w a y   by  the   u t i l i s a t i o n   of  a  f l u i d  

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

r e l a t i v e l y   i m p e r m e a b l e   membrane   wh ich   p e r m i t s   s u c h  

e v e r s i o n   to  t a k e   p l a c e .  

The  c o a t e d   m a t e r i a l   is  u s a b l e ,   to  a c h i e v e   s i m i l a r   r e s u l t s ,  

in  d i f f e r e n t   m e t h o d s   of  a p p l i c a t i o n .   T h u s ,   the  m a t e r i a l  



may  be  f o r m e d   i n t o   a  bag  w i t h   the   c o a t i n g   membrane   t o  

t h e   i n s i d e ,   and  t he   w h o l e   bag  b e i n g   e n c l o s e d   in  a  

f l e x i b l e ,   i m p e r m e a b l e   s h e a t h .   The  a b s o r b e n t   l a y e r   i s  

a g a i n   s o a k e d   in  r e s i n ,   and  the   who le   a s s e m b l y   is   i n f l a t e d  

i n t o   p o s i t i o n   on  to  a  p a s s a g e w a y   w a l l .  

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

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

In  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,   the   c o a t i n g  

m a t e r i a l   in  l i q u i d   or  f l u e n t   f o r m ,   b e i n g   of  a  n a t u r e   w h i c h  

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

d e f i n e s   and  moves   in  an  e n d l e s s   p a t h ,   the   c o a t i n g   b e i n g  

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

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

a p p l i e d   to   t h e   means   d e f i n i n g   the   e n d l e s s   p a t h   so  as  t o  

come  i n t o   c o n t a c t   w i t h   t h e   c o a t i n g   m a t e r i a l   a p p l i e d  

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

c o a t i n g   m a t e r i a l   w h i c h   is   a p p l i e d   to  t he   a b s o r b e n t  

m a t e r i a l   w i l l   be  of  s u f f i c i e n t   t a c k i n e s s   to  bond  to  t h e  

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

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

to  p r e v e n t   e x c e s s   p e n e t r a t i o n   i n t o   t he   a b s o r b e n t   m a t e r i a l  

and  to   e n a b l e   t he   a b s o r b e n t   m a t e r i a l   to  be  s e p a r a t e d   f r o m  

t h e   m e a n s   d e f i n i n g   the   e n d l e s s   p a t h ,   and  to  t a k e   w i t h   i t  

t h e   c o a t i n g   m a t e r i a l . -  

An  i m p o r t a n t   a s p e c t   of  t he   i n v e n t i o n   r e s i d e s   in  t he   f a c t  

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

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

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

t h e   c o a t i n g   m a t e r i a l   w h i c h   is  a p p l i e d   to  t he   e n d l e s s  

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

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

d e f i n i n g   t he   e n d l e s s   p a t h ,   w i l l   be  s o l i d i f i e d   or  p a r t l y  

s o l i d i f i e d   by  t he   t i m e   i t   r e a c h e s   the   zone  w h e r e   t h e  

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



e n d l e s s   p a t h ,   w h e r e a s   the   c o a t i n g   m a t e r i a l   wh ich   i s  

a p p l i e d   t o w a r d s   the   end  of  the  s a i d   l e n g t h   r e g i o n ,   w i l l  

s t i l l   be  wet  upon  r e a c h i n g   the  l o c a t i o n   where   the   r e s i n  

a b s o r b e n t   m a t e r i a l   c o n t a c t s   t he   means  d e f i n i n g   the   e n d l e s s  

p a t h ,   and  t h a t  w e t n e s s   w i l l   s e r v e   to  form  a  bond  b e t w e e n  

t h e   r e s i n   a b s o r b e n t   m a t e r i a l   and  the   c o a t i n g   m a t e r i a l .  

In  a  p a r t i c u l a r l y   s u i t a b l e   e x a m p l e ,   the   s a i d   e n d l e s s  

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

a r r a n g e d   w i t h   i t s   a x i s   of  r o t a t i o n   h o r i z o n t a l .   The  r o l l e r  

s u r f a c e ,   wh ich   d e f i n e s   t he   e n d l e s s   p a t h ,   may  be  d e f i n e d  

by  a  r e l e a s e   m a t e r i a l ,   such   as  TEFLON  ( r e g i s t e r e d   t r a d e  

m a r k ) .   By  a  r e l e a s e   m a t e r i a l ,   is  of  c o u r s e   m e a n t   a  

m a t e r i a l   wh ich   has  c h a r a c t e r i s t i c s   such  t h a t   the   c o a t i n g  

m a t e r i a l   w i l l   r e a d i l y   p e e l   t h e r e f r o m   when  s o l i d i f i e d .  

The  i n t e r i o r   of  t he   r o l l e r   may  if   d e s i r e d   be  h e a t e d   o r  

c o o l e d   d e p e n d i n g   upon  the   c o a t i n g   m a t e r i a l   which   is  b e i n g  

u s e d ,   in  o r d e r   to  a c c e l e r a t e   t he   s o l i d i f i c a t i o n   o r  

" c u r i n g "   of  the   c o a t i n g   m a t e r i a l .  

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

s p r a y   head   w h i c h   r e c i p r o c a t e s   a x i a l l y   of  the   r o l l e r   s o  

as  to  a p p l y   t he   c o a t i n g   m a t e r i a l   in  l a y e r s   w h i l s t   t h e  

r o l l e r   r o t a t e s .   The  s p r a y   head  w i l l   be  such   as  to  d e f i n e  

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

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

In  one  e x a m p l e ,   t he   c o a t i n g   m a t e r i a l   is  a  p o l y u r e t h a n e  

r e s i n ,   and  the   r e s i n   a b s o r b e n t   m a t e r i a l   may  be  a  s y n t h e t i c  

f e l t , t y p i c a l l y   p o l y e s t e r   f e l t .  

The  f e l t   which   is  of  c o u r s e   f l e x i b l e ,   is  p r e f e r a b l y  

t r a i n e d   a r o u n d   the   r o l l e r   b e t w e e n   two  l o c a t i o n s   so  a s  

to  d e f i n e   a  s u b t e n d e d   a n g l e   of  s o m e w h e r e   in  the  r e g i o n  
of  2 7 0 ° ,   and  the   c o a t e d   r e s i n   a b s o r b e n t   m a t e r i a l   may 

c o n v e n i e n t l y   be  p e e l e d   f rom  the   r o l l e r   by  means  of  a  

s t r i p p e r   m a n d r e l   wh ich   is  r o t a t a b l e   and  has  i t s   a x i s  



of  r o t a t i o n   p a r a l l e l   to  t h e   a x i s   of  r o t a t i o n   of  t h e  

r o l l e r .  

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

a p p r o x i m a t e l y   2  f e e t   6  i n c h e s ,   and  s p e e d s   of  r o t a t i o n  

of  t he   r o l l e r   h a v e   b e e n   s e l e c t e d   to  keep   the   f e l t   a n d  

r o l l e r   in  p r e s s u r e   c o n t a c t   f o r   a p p r o x i m a t e l y   38  s e c o n d s .  

The  m e t h o d   can  be  a p p l i e d   to  t he   c o a t i n g   of  s h e e t   m a t e r i a l  

in  f l a t   web  form  or  in  t u b e   f o r m .  

By  t h e   m e t h o d   a c c o r d i n g   to  t he   i n v e n t i o n ,   the   t h i c k n e s s  

of  t he   c o a t i n g   can  be  a c c u r a t e l y   c o n t r o l l e d   by  c o n t r o l l i n g  

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

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

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

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

in  f l a t   web  f o r m ,   f o r   e x a m p l e   f o r   t he   p u r p o s e s   as  h e r e i n  

d e s c r i b e d   to  be  made  in  v e r y   l a r g e   w i d t h s   and  much  l e s s  

e x p e n s i v e l y   t h a n   by  t h e   c u r r e n t   m e t h o d   wh ich   i n v o l v e s  

c a l e n d e r i n g   t he   c o a t i n g   m a t e r i a l   o n t o   the   f l a t   f e l t   at  a  

n u m b e r   of  p a s s e s   and  in  w h i c h   t h e r e   is  a  maximum  w i d t h  

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

known  c a l e n d e r i n g   m e t h o d   f u r t h e r m o r e   is  e x t r e m e l y  

e x p e n s i v e   m a k i n g   the   r e s u l t i n g   p r o d u c t   e x p e n s i v e .  

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

t he   m e t h o d .  

The  a c c o m p a n y i n g   d r a w i n g s   i l l u s t r a t e   d i a g r a m m a t i c a l l y   how 

m e t h o d s   a c c o r d i n g   to  two  e m b o d i m e n t s   of  the   i n v e n t i o n   m a y  
be  c a r r i e d   o u t ,   and  in  t he   d r a w i n g s :  

F i g u r e   1  is   a  p e r s p e c t i v e   v i ew   of  a p p a r a t u s   f o r   use  i n  

and  a c c o r d i n g   a  f i r s t   e m b o d i m e n t   of  to  t he   i n v e n t i o n ;  

F i g u r e   2  is  a  s i d e   v i ew  o f  t h e   a p p a r a t u s   shown  in  F i g .  



1  and  l o o k i n g   in  the   d i r e c t i o n   of  a r r o w   X  in  F i g .   1 ;  

F i g u r e   3  is  an  e n l a r g e d   v iew  s h o w i n g   the  l o c a t i o n   at  w h i c h  

the   f e l t   m e e t s   the  c o a t i n g ;   a n d  

F i g u r e   4  is  a  p e r s p e c t i v e   v i ew  s h o w i n g   a p p a r a t u s   f o r  

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

of   the   i n v e n t i o n .  

R e f e r r i n g   to  t he   d r a w i n g s ,   the   o p e r a t i v e   a p p a r a t u s   o f  

F i g .   1  is  shown  o n l y   in  d i a g r a m m a t i c   fo rm,   and  i t   is  to  b e  

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

c o m p o n e n t s   means   to  e n a b l e   the  a p p a r a t u s   to  f u n c t i o n   a s  

d e s c r i b e d .   I t   w i l l   a l s o   c o m p r i s e   the   n e c e s s a r y   c o n t r o l  

means   to  c o n t r o l   i t s   o p e r a t i o n .   The  a p p a r a t u s   i n c l u d e s   a  

h e a t e d   r o l l e r   10  a r r a n g e d   on  a  f r ame   11  w i t h   i t s   a x i s   o f  

r o t a t i o n   h o r i z o n t a l ,   t he   r o l l e r   b e i n g   c o a t e d   w i t h   a  

r e l e a s e   m a t e r i a l   such   as  PTFE.  Two  webs  of  n e e d l e d   f e l t  

( F i g .   2)  each   of  w h i c h   may  be  2 .5   m e t r e s   wide  a re   fed  f r o m  

s t o r a g e   r o l l s   12  in  p a r a l l e l   to  a  s e w i n g   d e v i c e   14,  w h i c h  

sews  a d j a c e n t   e d g e s   of  the   f e l t   t o g e t h e r   in  b u t t i n g   o r  

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

p a s s e s   o v e r   a  g u i d e   r o l l e r   16  so  as  to  be  u rged   a g a i n s t  

t h e   s u r f a c e   of  t he   h e a t e d   r o l l e r   10,  and  as  the  s a i d  

r o l l e r   10  r o t a t e s   as  i n d i c a t e d   by  the  a r r o w   18,  the   f e l t  

is   h e l d   f i r m l y   a g a i n s t   t he   r o l l e r   10  o v e r   a  s u b t e n d e d  

a n g l e   of  270°   a p p r o x i m a t e l y   u n t i l   i t   r e a c h e s   a  t a k e - o f f  

r o l l e r   or  m a n d r e l   20,  s e r v i n g   to  s t r i p   the  f e l t   from  t h e  

r o l l e r   10.  The  f e l t   t h e n   p a s s e s   to  a  s l i t t i n g   p l a n t  

i n d i c a t e d   by  a  p a i r   of  n ip   r o l l e r s   22,  to  cu t   the   f e l t   t o  

s i z e ,   and  f i n a l l y   the   t r e a t e d   f e l t   is  wound  on  to  a  

s t o r a g e   r e e l   24.  The  s l i t t i n g   p l a n t   22  has  a d j u s t a b l e  

c a p a b i l i t y   in  o r d e r   t h a t   the   f i n a l   w i d t h   of  the   f e l t   c a n  

be  a d j u s t e d   to  s u i t   r e q u i r e m e n t s .  

As  the   f e l t   p a s s e s   r o u n d   the   r o l l e r   10,  i t   is  c o a t e d  

by  means  of  a  s p r a y i n g   a p p a r a t u s   27,  w i th   a  c o a t i n g  



m a t e r i a l   28,  to  p r o v i d e   a  r e l a t i v e l y   gas   and  w a t e r  

i m p e r m e a b l e   s u r f a c e   to  one  s i d e   of  the   f e l t ,   at   l e a s t  

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

m a t e r i a l ,   w h i c h   may  f o r   e x a m p l e   be  a  two  p a r t   c u r a b l e  

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

or   a  two  p a r t   P . V . C .   r e s i n ,   is  s p r a y e d   f rom  a  s p r a y   h e a d  

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

a n g l e   29,   so  as  to  be  a p p l i e d   o v e r   a  c i r c u m f e r e n t i a l  

l e n g t h   p o r t i o n   of  t he   r o l l e r   10  b e t w e e n   the   g u i d e   a n d  

t a k e - o f f   r o l l e r s   16  and  2 0 .  

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

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

in  F i g . 3 ,   b e c a u s e   t he   m a t e r i a l   28A  wh ich   c o n t a c t s   t h e  

r o l l e r   in  r e g i o n   A  i . e .   a t   t he   b e g i n n i n g   of  t h e  

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

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

r e g i o n   i s   shown  in  F i g u r e   2,  or  t he   end  of  t he   a r c u a t e  

l e n g t h   p o r t i o n ,   w h e r e a s   t he   c o a t i n g   m a t e r i a l   28B  ( a s  

i n d i c a t e d   by  t he   d o t t e d  r e g i o n )   w h i c h   i m p i n g e s   upon  r e g i o n  

B  r e m a i n s   s o f t  a n d   u n c u r e d   when  i t   comes  i n t o   c o n t a c t  

w i t h   t h e   f e l t   m a t e r i a l .   T h u s ,   the   c o a t i n g   m a t e r i a l   i s  

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

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

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

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

r e a d y   s t r i p p i n g   of  t he   m a t e r i a l   f rom  t h e  r o l l e r   10  b y  

t h e   s t r i p p e r   r o l l e r   16.   _ F u r t h e r m o r e ,   t he   s p r a y   a p p a r a t u s  

27  is   a r r a n g e d   to  r e c i p r o c a t e   in  a  d i r e c t i o n   p a r a l l e l  

to   t h e   a x i s   of  r o t a t i o n   of  the   r o l l e r   10  on  a  g u i d e   r a i l  

13  in  o r d e r   to  e n s u r e   - t h a t   the   b u i l d i n g   up  of  l a y e r s   o f  

c o a t i n g   m a t e r i a l   on  t he   r o l l e r   10  to   g i v e   the   r e q u i r e d  

d e g r e e   of  t h i c k n e s s   of  c o a t i n g   m a t e r i a l   in  the   f i n a l  

p r o d u c t .   The  r a t e   or  r e c i p r o c a t i o n   of  t he   s p r a y   head  10  

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

f o r   e x a m p l e   may  make  t h r e e   to  f o u r   p a s s e s   as  the   r o l l e r  

r o t a t e s   b e t w e e n   p o s i t i o n s   A  and  B .  



F i g .   1  a l s o   shows  a  t e m p e r a t u r e   c o n t r o l   d e v i c e   17,  a  

d r i v e   m o t o r   19  f o r   r e c i p r o c a t i n g   the  s p r a y   head  27  a n d  

an  a i r   pump  21  f o r   the  s p r a y i n g   of  the   c o a t i n g   m a t e r i a l  

f rom  head  27  by  means   of  a i r   u n d e r   p r e s s u r e .  

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

o t h e r   means   such   as  an  e n d l e s s   b e l t   may  be  u s e d .  

In  a  m o d i f i e d   a r r a n g e m e n t ,   the   c o a t i n g   m a t e r i a l   is  a p p l i e d  

in  l a y e r s   by  means   of  d o c t o r   b l a d e s   and  r e s e r v o i r s   o f  

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

r o l l e r ,   w h i c h   in  t h i s   c a s e   is  h e a t e d .  

In  a n o t h e r   a r r a n g e m e n t ,   the   c o a t i n g   is  a p p l i e d   by  a  m o v i n g  
f i l m   e x t r u d e r   w h i c h   e x t r u d e s   a  f i l m   of  the   c o a t i n g  

m a t e r i a l   and  l a y s   i t ,   a x i a l l y   of  the   r o l l e r   wh ich   i n  

t h i s   c a s e   is  c o o l   r e l a t i v e   to  the  f i l m .   The  f i l m   e x t r u d e r  

r e c i p r o c a t e s   a x i a l l y   of  the   r o l l e r   and  b u i l d s   up  t h e  

c o a t i n g   m a t e r i a l   in  l a y e r s ,   s i m i l a r   to  the   s p r a y   h e a d  

a r r a n g e m e n t   d e s c r i b e d .  

The  a p p a r a t u s   d e s c r i b e d   can  be  used   f o r   c o a t i n g   v e r y   w i d e  

f l a t   f e l t s   (of   the   o r d e r   of  5  m e t r e s )   which   is  n o t  

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

F i g .   4  i l l u s t r a t e s   a n o t h e r   e m b o d i m e n t   of  the   i n v e n t i o n ,  

in  w h i c h   the   c o a t i n g   is  a p p l i e d   to  a  t u b u l a r   r e s i n  

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

f e l t   is  made  up  i n t o   t u b u l a r   form  in  known  f a s h i o n ,   f r o m  

one  or  more  c a r d e d   l a p s   100  of  f i b r o u s   m a t e r i a l ,   w h i c h  

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

110 ,   112,   and  114.   The  o v e r l a p p i n g   c o i l s   a re   a l s o   m o v e d  

l e n g t h w i s e   of  t he   m a n d r e l s   as  i n d i c a t e d   by  the  a r r o w  

116,   and  a re   n e e d l e d   t o g e t h e r   by  means   of  a  r e c i p r o c a t i n g  

n e e d l e   ba r   118  in  o r d e r   to  form  a  c o h e r e n t   c o m p a c t   f e l t  

t u b e ,   wh ich   is  c o n t i n u o u s l y   r o t a t i n g   as  i n d i c a t e d   by  

the   a r r o w   120.   In  the  e x a m p l e   i l l u s t r a t e d   the   t u b e   1 2 2  



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

t h e   m a n d r e l s   110 ,   112  and  114 ,   and  one  of  the   s i d e s   o f  

t he   t r i a n g l e   is  u r g e d   a g a i n s t   the   c o a t i n g   a p p l i c a t i o n  

r o l l e r   124  f rom  w h i c h   t he   c o a t i n g   is  a p p l i e d ,   in  a  m a n n e r  

s i m i l a r   to  t h a t   a l r e a d y   d e s c r i b e d .   R e f e r e n c e   n u m e r a l  

126  i n d i c a t e s   t h e   s p r a y   head   wh ich   r e c i p r o c a t e s   a x i a l l y  

of  t he   r o l l e r   124  as  i n d i c a t e d   by  a r r o w   128 .   T h e  

r e s u l t i n g   t u b e   122  w h i c h   f e e d s   f rom  the   e n d s   of  t h e  

c a n t i l e v e r e d   r o l l e r s   110 ,   112  and  114  is  of  c o u r s e   c o a t e d  

w i t h   an  i m p e r m e a b l e   m e m b r a n e   s i m i l a r   to  the   f l a t   f e l t  

p r e v i o u s l y   d e s c r i b e d .   The  t u b e   122  is  d e p o s i t e d   in  a  

c o n t a i n e r ,   or  is   wound  on  a  r o l l e r   in  a  f a s h i o n   s u i t a b l e  

to  r e m o v e   t he   t w i s t   w h i c h   would   o t h e r w i s e   be  i m p a r t e d  

t h e r e t o   by  v i r t u e   of  t h e   t u b e   122  s i m u l t a n e o u s l y   b e i n g  

fed   a x i a l l y   as  i n d i c a t e d   by  a r r o w   116  and  r o t a t i n g   a s  

i n d i c a t e d   by  a r r o w   120 .   A  s e a m l e s s   even   c o a t i n g   on  t h e  

t u b e   is  a c h i e v e d   by  t h i s   m e t h o d .  



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

an  i m p e r m e a b l e   c o a t i n g ,   w h e r e i n   t he   c o a t i n g   m a t e r i a l  

in  l i q u i d   or  f l u e n t   f o r m ,   b e i n g   of  a  n a t u r e   w h i c h  

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

d e f i n e s   and  moves   in  an  e n d l e s s   p a t h ,   the   r e s i n   b e i n g  

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

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

m a t e r i a l   is  a p p l i e d   to  the   means   d e f i n i n g   the   e n d l e s s   p a t h  

so  as  to  come  i n t o   c o n t a c t   w i t h   the   c o a t i n g   m a t e r i a l  

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

of   t he   c o a t i n g   m a t e r i a l   w h i c h   is  a p p l i e d   to  the   a b s o r b e n t  

m a t e r i a l   w i l l   be  of  s u f f i c i e n t   t a c k i n e s s   to  bond  to  t h e  

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

u n d e r l y i n g   body  of  t he   c o a t i n g   is  s u f f i c i e n t l y   c u r e d  

to  p r e v e n t   e x c e s s   p e n e t r a t i o n   i n t o   the   a b s o r b e n t   m a t e r i a l  

a n d ,   to  e n a b l e   t he   a b s o r b e n t   m a t e r i a l   to  be  s e p a r a t e d   f r o m  

t h e   means   d e f i n i n g   the   e n d l e s s   p a t h ,   and  to  t a k e   w i t h   i t  

t he   c o a t i n g   m a t e r i a l .  

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

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

r o l l e r ,   a r r a n g e d   w i t h   i t s   a x i s   of  r o t a t i o n   h o r i z o n t a l .  

3.  A  m e t h o d   a c c o r d i n g   to  c l a i m   2,  w h e r e i n   the   r o l l e r  

s u r f a c e   is  d e f i n e d   by  a  r e l e a s e   m a t e r i a l ,   such   as  TEFLON. 

4.  A  m e t h o d   a c c o r d i n g   to  c l a i m   2  or  3  w h e r e i n   t h e  

i n t e r i o r   of  the   r o l l e r   is  h e a t e d   or  c o o l e d   d e p e n d i n g  

upon  t he   c o a t i n g   m a t e r i a l   wh ich   is  used   in  o r d e r   t o  

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

5.  A  m e t h o d   a c c o r d i n g   to  c l a i m   2,  3  or  4,  w h e r e i n   t h e  

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

r e c i p r o c a t e s   a x i a l l y   of  t he   r o l l e r   so  as  to  a p p l y   t h e  

c o a t i n g   m a t e r i a l   in  l a y e r s   w h i l s t   t he   r o l l e r   r o t a t e s ,  



t h e   s p r a y   head   b e i n g   such   as  to  d e f i n e   a  s p r a y   a n g l e  

to  e n s u r e   t h a t   t he   c o a t i n g   m a t e r i a l   is  a p p l i e d   o v e r   s a i d  

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

6.  A  m e t h o d   a c c o r d i n g   to  c l a i m   2,  3  or  4,  w h e r e i n   t h e  

c o a t i n g   m a t e r i a l   is  a p p l i e d   by  means   of  m u l t i p l e   d o c t o r  

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

h e a t e d .  

7  A  m e t h o d   a c c o r d i n g   to  c l a i m   2,  3  or   4,  w h e r e i n   t h e  

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

e x t r u d a t e   f i l m   o n t o   t h e   r o l l e r   w h i c h   is  c o o l   or  c o o l e d  

r e l a t i v e   to  t he   e x t r u d a t e   f i l m .  

8.  A  m e t h o d   a c c o r d i n g   to  c l a i m   5 , 6   o r   7  w h e r e i n   t h e  

a b s o r b e n t   m a t e r i a l   is  t r a i n e d   r o u n d   the   r o l l e r   b e t w e e n   t w o  

l o c a t i o n s ,   so  as  to  d e f i n e   a  s u b t e n d e d   a n g l e   o f  

a p p r o x i m a t e l y   2 7 0 ° ,   and  t he   c o a t e d   r e s i n   a b s o r b e n t  

m a t e r i a l   is   p e e l e d   f rom  t he   r o l l e r   by  means   of  a  s t r i p p e r  

m a n d r e l   w h i c h   is  r o t a t a b l e   and  has  i t s   a x i s   of  r o t a t i o n  

p a r a l l e l   to  t he   a x i s   of  r o t a t i o n   of  the   r o l l e r .  

9.  A  m e t h o d   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   w h e r e i n  

t h e   a b s o r b e n t   s h e e t   m a t e r i a l   is  a  n e e d l e d   f e l t .  

10.  A  m e t h o d   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   w h e r e i n  

the   a b s o r b e n t   m a t e r i a l   is  in  f l a t   s h e e t   f o r m .  

11.  A  m e t h o d   a c c o r d i n g   to  any  of  c l a i m s   1  to  9,  w h e r e i n  

t he   a b s o r b e n t   m a t e r i a l   is  of  t u b u l a r   f o r m .  

12.  A  m e t h o d   of  a p p l y i n g   an  i m p e r m e a b l e   c o a t i n g   to  a n  

a b s o r b e n t   s h e e t   m a t e r i a l ,   s u b s t a n t i a l l y   as  h e r e i n b e f o r e  

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

13.  An  a p p a r a t u s   f o r   a p p l y i n g   an  i m p e r m e a b l e   c o a t i n g  

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



a p p l y i n g   t h e c o a t i n g   m a t e r i a l   in  a  l i q u i d   or  f l u e n t   form  t o  

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

t h a t   t he   c o a t i n g   is  a p p l i e d   to  the  moving   s u r f a c e   o v e r   a  

l e n g t h   p o r t i o n   of  t he   s a i d   e n d l e s s   p a t h ,   means   f o r  

a p p l y i n g   the   a b s o r b e n t   s h e e t   m a t e r i a l   to  t he   m e a n s  

d e f i n i n g   t he   e n d l e s s   p a t h   at  the   end  of  s a i d   l e n g t h   so  a s  

to  come  i n t o   c o n t a c t   w i t h   the   c o a t i n g   m a t e r i a l   a p p l i e d   t o  

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

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

14.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   11,   w h e r e i n   t h e  

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

of  a  r o l l e r .  

15.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   10,  w h e r e i n   t h e  

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

w h i c h   moves   b a c k   and  f o r t h   a x i a l l y   of  the   r o l l e r ,   a n d  

s p r a y s   c o a t i n g   m a t e r i a l   on  the   r o l l e r   o v e r   an  a rc   t h e r e o f ,  

and  d e f i n i n g   s a i d   l e n g t h   of  the   e n d l e s s   p a t h .  

16.  An  a p p a r a t u s   f o r   a p p l y i n g   an  i m p e r m e a b l e   c o a t i n g  

to  an  a b s o r b e n t   s h e e t   m a t e r i a l ,   s u b s t a n t i a l l y   a s  

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

d r a w i n g s .  
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