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©  Method  of  re-using  waste  fibres. 
  Waste  or  other  recovered  fibrous  material,  for  example 
fibres  from  waste  or  reject  cigarette  filters,  filter  rods  and 
tows  employed  in  making  them,  is  converted  into  useful 
products  by  depositing  the  fibres  11,  preferably  dispersed  in 
an  aqueous  medium  12,  on  an  advancing  screen  16  to  form  a 
fibrous  web.  The  web  is  caused  to  adhere  to  a  carrier  or 
backing  sheet  14,  either  during  or  after  deposition,  and  the 
assembly  20  of  fibres  and  carrier  is  sub-divided  into  portions 

for  the  manufacture  of  fibrous  products,  preferably  after 
being  dried  in  a  ventilated  drier 21.  Plasticizer  may  be  applied 
by  an  applicator  22  for  the  purposes  of  softening  and 
bonding  the  fibres  in  subsequent  stages  of the  production  of 
the  desired  fibrous  products.  The  divided  portions  of  the 
assembly  20  can  be  used  to  form  such  products  as  cigarette 
filters  or  absorbent  ink  carrier  elements  for  pens. 



This  i n v e n t i o n   r e l a t e s   to  the  r e -use   of  waste  or  o t h e r  

r ecove red   f i b r o u s   m a t e r i a l   and  i t s   convers ion   into  usefu l   p r o d u c t s .  

I t   is  e s p e c i a l l y ,   but  not  e x c l u s i v e l y ,   concerned  with  the  r e c o v e r y  
and  r e -u se   of  f i b r e s   from  waste  or  r e j e c t   c i g a r e t t e   f i l t e r s ,   f i l t e r  

rods  and  tows  employed  in  making  them.  

It  is  known  to  re-use   waste  f i b r o u s   m a t e r i a l   by  b r e a k i n g  

open  a r t i c l e s   c o n t a i n i n g   such  f i b r e s ,   such  as  c i g a r e t t e   f i l t e r s ,  

s e p a r a t i n g   off   wrapping  and  o the r   ex t r aneous   m a t e r i a l ,   and 

u t i l i s i n g   the  f i b r e s   so  r ecovered   in  va r ious   low-grade  end  u s e s ,  

for  example  as  a  packing  or  s t u f f i n g   m a t e r i a l .  

In  US  3  615  997  i t   is  proposed  to  re -use   f i b r e s   r e c o v e r e d  

from  waste  c i g a r e t t e   f i l t e r   m a t e r i a l   in  the  p roduc t ion   of  f u r t h e r  

f i l t e r s ,   but   by  i n c o r p o r a t i n g   sa lvaged   f i b r e s   with  v i r g i n   f i b r e  

to  the  e x t e n t   of  75  to  95%  of  the  t o t a l ,   and  subsequen t ly   c a r d i n g  

the  combined  f i b r e s   and  forming  them  in to   a  tow  and  thence  i n t o  

a  f i l t e r   rod  in  the  conven t iona l   manner .  

The  method  of  t h i s   i n v e n t i o n   is  c h a r a c t e r i z e d   in  tha t   t h e  

f i b r e s   are  d e p o s i t e d   in  a  s u b s t a n t i a l l y   random  manner  on  an 

advancing  s u r f a c e   to  form  a  f i b rous   web,  the  web  is  caused  t o  

adhere  t o  a   c a r r i e r   or  backing  shee t ,   e i t h e r  d u r i n g   or  a f t e r  

d e p o s i t i o n ,  a n d   the  assembly  of  f i b r e s   and  c a r r i e r   is  s u b d i v i d e d  

into  p o r t i o n s   for  the  manufacture   of  f i b r o u s   p r o d u c t s .  

The  r e s u l t i n g   p o r t i o n s   of  the  assembly  can  be  t r e a t e d   in  a 

v a r i e t y   of 'ways   to  produce  a  f i n a l   p roduc t .   Many  of  such  p r o d u c t s  

may  r e ly   on  the  f i l t r a t i o n   or  c a p i l l a r y   c a p a b i l i t i e s   of  t h e  

f i b rous   web,  s u p p o r t e d   or  indeed  enc losed   by  the  c a r r i e r   s h e e t .  

For  example,  the  assembly  may  be  d iv ided   l o n g i t u d i n a l l y   and 

r o l l e d   t r a n s v e r s e l y   in to   a  rod  of  i n d e f i n i t e   l ength ,   the  c a r r i e r  

sheet   being  s ea l ed   to  i t s e l f   along  the  l eng th   of  the  rod  t o  

enc lose   the  f i b r e s .   A l t e r n a t i v e l y ,   p o r t i o n s   of  the  a s s e m b l y ,  

d iv ided   t r a n s v e r s e l y   and/or  l o n g i t u d i n a l l y   can  be  r o l l e d   up  t o  

form  rod  s t r u c t u r e s   of  h e l i c a l   s e c t i o n .   E i t h e r   type  of  r o d  

s t r u c t u r e   can  be  cut  in to   l e n g t h s  t o   form  such  p roduc ts   a s  

c i g a r e t t e   f i l t e r s   or  absorben t   i n k  c a r r i e r   elements  for  p e n s .  



The  i n v e n t i o n   can  be  app l i ed   to  a  v a r i e t y   of  f i b r e s ,   f o r  

example,  n a t u r a l   or  s y n t h e t i c   f i b r e s ,   c e l l u l o s e   a c e t a t e   or  p o l y -  

p r o p y l e n e .   In  the  case  of  t h e r m o p l a s t i c   f i b r e s ,   a  c o n v e n t i o n a l  

p l a s t i c i z e r   can  be  a p p l i e d ,   e i t h e r   to  the  f i b r e s   or  to  the  c a r r i e r  

s h e e t ,   to  a s s i s t   in  bonding  the  f i b r e s   to  one  ano the r   or  to  t h e  

c a r r i e r   sheet   in  the  f i n i s h e d   p roduc t .   The  f i b r e s   may  also  be  

crimped  while  held  on  the  c a r r i e r   shee t ,   for  which  purpose  a  

d i sc   crimper  is  p r e f e r r e d   to  minimize  the  r i s k   of  d e t a c h m e n t  

of  f i b r e s   from  the  c a r r i e r .  

The  c a r r i e r   shee t   may  be  of  a  v a r i e t y   of  m a t e r i a l s ,   f o r  

example,  paper  or  p l a s t i c s   f i lm.  A l t e r n a t i v e l y ,   the  c a r r i e r  

s h e e t   may  take  the  form  of  a  con t inuous   a r r ay   or  web  of  o t h e r  

f i b r e s ,   p r e v i o u s l y   formed  before   a p p l i c a t i o n   to  the  d e p o s i t e d  

web  of  waste  f i b r e s .   Such  an  a r ray   or  web  may  be  c o n s t i t u t e d  

by  con t inuous   f i l a m e n t s   or  s t ap l e   f i b r e s ,   depending  on  t h e  

p r o p e r t i e s   r e q u i r e d   of  the  c a r r i e r   shee t   in  the  f i n i s h e d   p r o d u c t .  

The  sheet   should  have  p r o p e r t i e s   a p p r o p r i a t e   to  the  method  o f  

a p p l i c a t i o n   as  well   as  to  the  end-uses   e n v i s a g e d .   Thus,  i f   t h e  

f i b r e s   are  to  be  d e p o s i t e d  o n   the  c a r r i e r   shee t   in  d i s p e r s i o n  

in  a  l i q u i d   and  the  l i q u i d   d ra ined   off  th rough   a  s c r e e n  

s u p p o r t i n g   the  shee t ,   the   sheet   should  be  permeable   by  the  l i q u i d .  

Moreover,  if   the  assembly  is  to  be  removed  from  the  s c r e e n  

b e f o r e   being  d r i ed ,   the  shee t   should  have  s u f f i c i e n t   wet  s t r e n g t h  

to  r e s i s t   damage.  If  the  f i b rous   web  is  a p p l i e d   to  the  s h e e t  

a f t e r   d r a i n i n g ,   the  shee t   may  be  impermeable ,   and  is  a f t e r   d r y i n g ,  

then  i t   need  not  have  a  high  wet  s t r e n g t h .   I t   is  thus  p o s s i b l e  

to  s e l e c t   c a r r i e r   shee t s   t h a t   w i l l   have  d e s i r a b l e  p r o p e r t i e s  

in  the  f i n a l   p roduc t ,   for  example  i m p e r m e a b i l i t y   or,  as  the  c a s e  

may  be,  p e r m e a b i l i t y   as  a  f i l t e r   wrap  in  t obacco   smoke  f i l t e r s  

of  d i f f e r e n t   k inds ,   or  i m p e r m e a b i l i t y   or  r e s i s t a n c e   to  ink  m e d i a  

in  the  case  of  pen  e l e m e n t s .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d ,   by  way  of  example  

only,   with  r e f e r e n c e   to  the  accompanying  .d rawings ,   in  wh ich :  

Fig.  1  is  a  d iagrammat ic   side  e l e v a t i o n   of  appa ra tus   f o r  

c a r r y i n g   out  the  method  of  the  i n v e n t i o n .  



Figs.   2A  and  2B  show  in  plan  view  two  m o d i f i c a t i o n s   of  t h e  

method  i l l u s t r a t e d   by  Fig.  1  and  subsequent   Figs;   and 

Figs.   3  and  4  are  views  co r r e spond ing   to  Fig.  1  of  f u r t h e r  

examples  of  the  p r a c t i c e   of  the  i n v e n t i o n .  

In  the  system  shown  in  F i g . l ,   waste  f i b r e s ,   for  example  w a s t e  

or  r e j e c t   c i g a r e t t e   f i l t e r s   or  tow  a f t e r   opening  and  s e p a r a t i o n   o f  

wrapper  and  o the r   e x t r a n e o u s   m a t e r i a l ,   are  chopped  and  d i s p e r s e d  

in  an  aqueous  medium  in  a  chopper /mixer   10,  to  which  the  f i b r e s  

are  supp l i ed   at  11  and  water   at  12.  

The  r e s u l t i n g   d i s p e r s i o n   is  then  d e p o s i t e d   c o n t i n u o u s l y   by  

a  s l u r r y   a p p l i c a t o r   13  on  an  advancing  c a r r i e r   or  backing  shee t   14 

supp l i ed   from  a  r o l l   15  and  suppor ted   by  a  moving  endless   f i n e - m e s h  

screen  16  guided  by  r o l l e r s   17.  Suct ion   is  p r o g r e s s i v e l y   app l i ed   t o  

the  unde r s ide   of  the  upper  run  of  the  screen  as  i n d i c a t e d   at  18  t o  

draw  off  as  much  l i q u i d   as  p o s s i b l e   from  the  s u b s t a n t i a l l y   random 

f ib rous   web  l a id   down  on  the  sheet   14,  for  which  reason  i t   i s  

p r e f e r r e d   in  t h i s   case  t h a t   the  shee t   should  be  permeable .   The 

f l u f f i n e s s   of  the  f i n a l   web  and,  in  the  case  of  use  in  c i g a r e t t e  

f i l t e r s ,   the  r e s i s t a n c e   to  draw  (RTD)  of  the  f i n a l   f i l t e r   depend  on 

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

At  the  end  of  the  upper  run  of  the  sc reen ,   the  assembly  20  o f  

sheet   and  f i b r o u s   web  is  removed  and  t r a n s f e r r e d   to  a  v e n t i l a t e d  

d r i e r   21.  I t   is  d e s i r a b l e   at  t h i s   s tage  t h a t   the  c a r r i e r   s h e e t  

should  r e t a i n   much  of  i t s   s t r e n g t h   when  wet,  in  order  to  a v o i d  

damage  to  the  assembly  when  removed  from  i t s   s u p p o r t .  

When  the  assembly  has  been  d i r ed ,   i t   may  be  passed  t h r o u g h  

a  p l a s t i c i z e r   a p p l i c a t o r - 2 2 ,   in  which  a  f ine  spray  of  p l a s t i c i z e r  

composi t ion   can  be  a p p l i e d   to  the  f i b r o u s   web  for  the  purposes   o f  

s o f t e n i n g   and  bonding  the  f i b r e s   in  subsequent   s tages   of  the  p r o d u c -  

t ion  of  f i b r o u s   p r o d u c t s ,   in  a  manner  analogous  to  the  use  o f  

p l a s t i c i z e r   in  c o n v e n t i o n a l   f i l t e r   p r o d u c t i o n .  

F i n a l l y ,   the  comple ted   f i b r e   backing  sheet   assembly  23  can  

be  assembled  on  a  t ake -up   r o l l   24  for  t r a n s f e r   to  p r o c e s s e s   and 

p l a n t   for  the  manufac tu re   of  f i n a l   p roduc t s .   Where  these  i n v o l v e  

the  format ion  of  f i b r o u s   rods  by  r o l l i n g   up  d iv ided   p o r t i o n s   o f  

the  assembly,  the  assembly  may  be  s l i t   l o n g i t u d i n a l l y   in to   s t r i p s  

having  a  width  c o r r e s p o n d i n g   e i t h e r   to  the  p e r i p h e r y   of  the  d e s i r e d  

rod,  when  the  s t r i p   is  to  be  r o l l e d   t r a n s v e r s e l y   and  p o s s i b l y  

con t i nuous ly ,   or  to  the  l eng th   of  the  d e s i r e d   rod,  when 



the  s t r i p   is  to  be  cut  t r a n s v e r s e l y   and  r o l l e d   l o n g i t u d i n a l l y .  

I n  F i g s .   2A  and  B  are  shown  two  m o d i f i c a t i o n s   of  the  s c r e e n  

area   in  the  systems  shown  in  the  o the r   F i g u r e s .   Where  t h e  

assembly  23  of  the  f i b r e s   and  c a r r i e r   sheet   is  e v e n t u a l l y   to  be  

s p l i t   l o n g i t u d i n a l l y   in to   con t inuous   s t r i p s ,   the  f ib rous   web 

can  be  d e p o s i t e d   c o r r e s p o n d i n g l y   in  spaced  s t r i p s   on  the  s c r e e n ,  

or  on  the  c a r r i e r   shee t   as  the  case  may  be.  In  Fig.  2A  is  shown 

a  plan  view  of  p o r t i o n   of  the  sc reen   16,  to  which  is  f i t t e d   a  

s e r i e s   of  spaced  l o n g i t u d i n a l   wa l l s   or  p a r t i t i o n s   25,  d iv id ing   t h e  

area   of  the  screen  in to   l o n g i t u d i n a l   zones  26.  The  f ib re   s l u r r y  

is  d e p o s i t e d   in  s t r i p s   d e f i n e d   by  the  wa l l s   and  forms  s p a c e d  

l o n g i t u d i n a l   p o r t i o n s   of  f i b r o u s   web  on  the  c a r r i e r   sheet   14,  

whether   th i s   is  passed   over  the  sc reen   as  in  Fig.  1,  or  a p p l i e d  

l a t e r ,   as  in  Figs .   3  and  4.  The  wa l l s   25  may  be  of  s u f f i c i e n t  

t h i c k n e s s   to  leave  bare  zones  on  the  c a r r i e r   shee t ,   which  may 
f a c i l i t a t e   subsequen t   s p l i t t i n g   of  the  shee t   and  provide   an  edge 

r eg ion   for  the  r e s u l t i n g   s t r i p s   which  can  be  u s e d  t o   o v e r l a p  

and  adhere  to  the  sheet   at   o p p o s i t e   edge  of  the  s t r i p   when  t h e  

s t r i p   is  r o l l e d   t r a n s v e r s e l y   t o  f o r m   a  con t inuous   e n c l o s e d  

f i b r o u s   r o d .  

In  the  a l t e r n a t i v e ,   as  i l l u s t r a t e d   in  F ig .  2B ,   walls   25 

are  omi t t ed   and  the  f i b r e s   are  d e p o s i t e d   ac ross   the  whole  s u r f a c e  

of  the  screen  16  to  form  a  s i n g l e   con t inuous   web  ex tending   from 

s ide   to  side  of  the  s c r e e n .  

Figs.   3  and  4  show  f u r t h e r   embodiments  of  the  i n v e n t i o n  

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

by  the  same  r e f e r e n c e   numerals   as  in  Fig.  1.  

In  the  example  of  Fig.  3,  the  f i b r e s   i n ' s l u r r i e d   form 

are  depos i t ed   d i r e c t l y   on  the  screen   16  and  the  web  is  taken  up  

on  the  c a r r i e r   shee t   14  as  i t   l eaves   the  s c reen ,   the  sheet   b e i n g  

p a s s e d   round  a  guide  r o l l   28  a d j a c e n t   to  the  d i s c h a r g e   end  o f  

the  screen.   Drying  and  p l a s t i c i z e r   a p p l i c a t i o n   fol low  as  b e f o r e ,  

but   i t   is  n e c e s s a r y   in  t h i s   case  t h a t   the  shee t   14  should  r e t a i n  

ample  s t r e n g t h   a f t e r   coming  in to   c o n t a c t   with  the  wet  f i b r o u s  

web.  



In  the  embodiment  of  Fig.  4,  the  f i b rous   web  is  formed  i n  

the  absence  of  a  c a r r i e r   shee t ,   but  is  c a r r i e d   on  the  screen  16 

through  the  d r i e r   21  and  only  comes  in to   con tac t   with  t h e  

shee t   14  a f t e r   i t   has  been  d r i ed .   The  c a r r i e r   sheet   p a s s e s  

over  a  guide  r o l l   28  at  the  d i s c h a r g e   end  of  the  sc reen .   A 

p l a s t i c i z e r   a p p l i c a t o r   22  may  be  mounted  over  the  sc reen ,   a s  

shown,  to  apply  p l a s t i c i z e r   to  the  d r i ed   web  while  s t i l l   on 

the  s c r een ,   and  a  f u r t h e r   a p p l i c a t o r   27  may  be  provided  to  a p p l y  

p l a s t i c i z e r   to  a  face  of  the  shee t   14  be fo re   i t   c o n t a c t s   t h e  

web.  P l a s t i c i z e r   can be  app l i ed   at  e i t h e r   or  both  of  t h e s e  

s t a t i o n s ,   as  d e s i r e d .   A l t e r n a t i v e l y ,   a  p l a s t i c i z e r   a p p l i c a t o r  

could  be  p r o v i d e d   downstream  of  the  guide  r o l l   28  in  a  p o s i t i o n  

analogous   to  t h a t   in  Fig.  3 . .  

The  i n v e n t i o n   a f fo rd s   a  number  of  advantages   over  o t h e r  

p o s s i b l e   methods  of  r e c y c l i n g   waste  f i b r e s .  

For  f i l t r a t i o n   purposes ,   random  o r i e n t a t i o n   of  f i b r e s  

gives   a  much  more  e f f i c i e n t   f i l t e r   than  a  l o n g i t u d i n a l  

d i s p o s i t i o n   for  a  given  q u a n t i t y   of  f i b r e ,   and  can  r e a d i l y   be 

ach ieved   by  the  method  of  the  i n v e n t i o n .   In  the  case  o f  

c i g a r e t t e   f i l t e r s ,   t h i s   random  o r i e n t a t i o n   enables   a  f i l t e r   o f  

high  e f f i c i e n c y   to  be  produced  having  a  low  r e s i s t a n c e   to  draw 

(RTD). 

The  c a r r i e r   sheet   not  only  se rves   to  support   and  s t r e n g t h e n  

the  web  dur ing   f a b r i c a t i o n   of  the  f i n a l   p roduc t ,   but  a l s o  

c o n t r i b u t e s   to  the  s t r u c t u r e   and  the  per formance   of  the  p r o d u c t .  

Thus,  in  the  case  of  c i g a r e t t e   f i l t e r s ,   i t   can  func t ion   as  t h e  

f i l t e r   plug  wrap  su r round ing   the  f i l t e r   body  in  the  f i n i s h e d  

c i g a r e t t e ,   and  may  have  any  d e s i r e d   degree  of  p e r m e a b i l i t y   as  

may  be  needed  for  a  p a r t i c u l a r   des ign  of  f i l t e r .   The  p r o v i s i o n  

of  a  plug  wrap  in  t h i s   manner  is  p a r t i c u l a r l y   advantageous  when 

the  f i b r e / s h e e t   assembly  is  s l i t   l o n g i t u d i n a l l y   and  r o l l e d  

t r a n s v e r s e l y ,   as  d e s c r i b e d .  



1.  A  method  of  r e - u s i n g   waste  or  o the r   r ecove red   f i b r e  

m a t e r i a l   in  which  the  f i b r e s   are  d i s p e r s e d   and  i n c o r p o r a t e d  

in to   a  newly  formed  f i b r o u s   s t r u c t u r e ,   c h a r a c t e r i z e d   in  t h a t  

the  f i b r e s   are  d e p o s i t e d   in  a  s u b s t a n t i a l l y   random  manner  on 

an  advancing  s u r f a c e   to  form  a  f i b r o u s   web,  the  web  is  c a u s e d  

to  adhere  to  a  c a r r i e r   or  backing  shee t ,   e i t h e r   d u r i n g  

or  a f t e r   d e p o s i t i o n ,   and  the  assembly  of  f i b r e s   and  c a r r i e r  

is  s u b d i v i d e d   i n to   p o r t i o n s   for   the  manu fac tu r e   of  f i b r o u s  

p r o d u c t s .  

2.  A  method  a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  d iv ided   assembly  p o r t i o n s   are  formed  in to   c y l i n d r i c a l  

p r o d u c t s .  

3.  A  method  a cco rd ing   to  claim  2,  c h a r a c t e r i z e d   i n ' t h a t  

the  assembly  is  d iv ided   l o n g i t u d i n a l l y   i n to   s t r i p s ,   wh ich  

are  r o l l e d   t r a n s v e r s e l y   and  the  c a r r i e r   shee t   s ea led   to  i t s e l f  

to  form  a  f i b r o u s   c y l i n d e r   t o t a l l y   enc losed   by  the  s h e e t .  

4.  A  method  a cco rd ing   to  claim  3,  c h a r a c t e r i z e d   in  t h a t  

the  f i b r e s   are  d e p o s i t e d   on  the  su r f ace   in  l o n g i t u d i n a l   z o n e s  

c o r r e s p o n d i n g   to  the  s t r i p s   i n to   which  i t   is  to  be  d i v i d e d .  

5.  A  method  accord ing   to  claim  2,  c h a r a c t e r i z e d   in  t h a t   t h e  

f i b r e s   are  s u b j e c t e d   to  a  crimping  o p e r a t i o n   while   on  t h e  

c a r r i e r   s h e e t .  

6.  A  method  acco rd ing   to  any  of  c laims  2  to  5,  c h a r a c t e r i z e d  

in  t h a t   the  c y l i n d r i c a l   p roduc t   is  d iv ided   i n to   l eng ths   f o r  

use  as  tobacco   smoke  f i l t e r s .  

7.  A  method  acco rd ing   to  any  p r e c e d i n g   claim,  c h a r a c t e r i z e d  

in  tha t   the  f i b r e s   are  d e p o s i t e d   in  d i s p e r s i o n   in  a  l i q u i d   on  a. 

permeable   c a r r i e r   shee t   suppor ted   on  a  screen   adapted  f o r  

removal  of  the  l i q u i d ,   the  c a r r i e r   shee t   having  a  m e c h a n i c a l  

s t r e n g t h   which  is  s u b s t a n t i a l l y   m a i n t a i n e d  i n   the  p resence   of  t h e  

l i q u i d   or  is  r e s t o r e d   by  drying  p r i o r   to  removal  of  the  a s s e m b l y  



from  the  s c r e e n .  

8.  A  method  accord ing   to  any  of  claims  1  to  6,  c h a r a c t e r i z e d  

in  tha t   the  f i b r e s   are  depos i t ed   in  d i s p e r s i o n   in  a  l i q u i d  

d i r e c t l y   on  a  permeable  screen  and  are  t r a n s f e r r e d   to  the  c a r r i e r  

sheet   a f t e r   d r a i n i n g   of  l i q u i d   through  the  sc reen ,   the  c a r r i e r  

sheet   having  a  mechan ica l   s t r e n g t h   which  is  s u b s t a n t i a l l y  

m a i n t a i n e d   in  the  p resence   of  the  l i q u i d . o r   being  app l i ed   t o  

the  f i b r o u s   web  only  a f t e r   the  l a t t e r   has  been  d r i e d .  

9.  A  method  accord ing   to  any   p r e c e d i n g   claim,  c h a r a c t e r i s e d  

in  tha t   the  f i b r e s   are  t h e r m o p l a s t i c   and  t h a t   a  p l a s t i c i z e r   i s  

app l i ed   to  the  f i b r o u s   web  a f t e r   d e p o s i t i o n   and  drying  a n d / o r  

to  the  c a r r i e r   shee t   be fo re   a p p l i c a t i o n   t h e r e t o   of  the  d r i e d  

web. 
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