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©  A  method  for  supplying  a  liquid  to  a  mat  of  wood  particles  to  be  pressed  to  boards,  and  a  device  for  carrying  out  the 
method. 
A  method  for  supplying  a  liquid  to  a  mat  (11)  of  wood 

particles  to  be  pressed  to  boards  and  a  device  for  carrying  out 
the  method.  Finely  divided  liquid,  e.g.  water  or  a  wax  disper- 
sion,  is  supplied  to  the  mat  (11)  synchronous  with  the  deposi- 
tion  of wood  particles  from  the  forming  station  (10).  The  same 
amount  of  liquid  per  unit  of  surface  of  the  mat  will  be  supplied 
as  the  liquid  is  fed  to  the  mat  (11)  synchronous  with  the 
deposition  of  wood  particles  from  the  forming  station  (10).  A 
device  for  carrying  out  the  process  comprises  a  forming  sta- 
tion  (10),  equipped  with  nozzles  (17a, 17b)for  liquid  and  outlet 
means,  which  are  arranged  in  such  a  manner,  that  liquid  will 
be  fed  from  the  nozzles  (17a,  17b)  simultaneously  with  the 
operation  of  the  forming  station  (10). 





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  a  m e t h o d   a t   f e e d i n g  

a  l i q u i d   to   a  mat  of  wood  p a r t i c l e s   and  t h e   l i k e ,   w h e r e   t h e  

l i q u i d   i s   f ed   in  c o n n e c t i o n   w i t h  . t h e   o p e r a t i o n   of  t h e   f o r m i n g  

s t a t i o n   f o r   d e p o s i t i n g   t h e   wood  p a r t i c l e s   to   f o rm  a  ma t .   T h e  

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

p r o c e s s .  
At  t h e   p r o d u c t i o n   of  b o a r d   m a t e r i a l s   f rom  wood  p a r t i c -  

l e s   and  t h e   l i k e ,   e . g .   p a r t i c l e   b o a r d s ,   c h i p s   a n d / o r   s m a l l  

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

c u r a b l e   g l u e s   and  a r e   made  i n t o   a  p a r t i c l e   mat  by  means   o f  

a  f o r m i n g   s t a t i o n   on  a  mat  c a r r i e r .   The  mat  c a r r i e r   can  c o n -  

s i s t   of  a  c o n t i n u o u s   c o n v e y o r   or  of  s e p a r a t e   p r e s s   p l a t e n s ,  

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

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

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

p a r t i c l e   mat   i n t o   s e c t i o n s   to   be  p r e s s e d .   The  p r e s s   can   b e  

of  t h e   s i n g l e - o p e n i n g   k i n d ,   t h e   m u l t i p l e - o p e n i n g   k i n d   or  i t  

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

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

p r e s s   and  a  b o a r d   m a t e r i a l   i s   o b t a i n e d .  

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

c u r i n g   p r o c e s s ,   i t   i s   e s s e n t i a l   t h a t   t h e   p a r t i c l e s   have   a  

c e r t a i n   m o i s t u r e   c o n t e n t .   The  m o i s t u r e   c o n t e n t   can  be  a d j u s -  

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

e x c e e d   14  p e r   c e n t   by  w e i g h t .   At  t h e   h e a t   t r e a t m e n t   in  t h e  

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

p r e s s   t i m e .   I f   t h e   m o i s t u r e   c o n t e n t   i s   t oo   h i g h ,   t h i s   s t e a m   j e t  

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

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

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

s p r a y e d ,   on  t h e   t o p - s i d e   a n d / o r   t h e   u n d e r - s i d e ,   w i t h   w a t e r  

or   a  w a t e r   d i s p e r s i o n ,   c o n t a i n i n g   s u r f a c e   m o d i f y i n g   a d d i -  

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

P r e v i o u s l y   known  m e t h o d s   f o r   a p p l y i n g   a  l i q u i d   a r e  

b a s e d   on  t h e   p r i n c i p l e ,   t h a t   t h e   l i q u i d   i s   d i s t r i b u t e d   d u -  

r i n g   t h e   t r a n s p o r t   of  t h e   p a r t i c l e   mat  i n t o   t h e   p r e s s .   A t  



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

u n i t   of  t h e   p a r t i c l e   mat   w i l l   be  d e p e n d e n t   on  t h e   s p e e d ,   a t  

w h i c h   t h e   mat   i s   c o n v e y e d .   A  p r o c e s s   of  t h i s   k i n d   i s   d e s c r i b -  

ed  in  t h e   B r i t i s h   P a t e n t   1  344  049.   V a r i a t i o n s   of   t h e   s p e e d  

w i l l   c a u s e   t h e   a m o u n t   of  l i q u i d   pe r   s u r f a c e   a r e a   to   v a r y .  

Too  much  l i q u i d   on  t h e   t o p - s i d e   a n d / o r   u n d e r - s i d e   of  t h e  

mat  w i l l   be  o b t a i n e d ,   e . g .   a t   s t a r t   or  s t o p   of  t h e   m a t  

c o n v e y o r ,   due  to   t h e   a c c e l e r a t i o n   and  r e t a r d a t i o n ,   r e s p e c -  

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

d u r i n g   t h e   p r e s s i n g ,   as  t h e   s t e a m   j e t   e f f e c t   v a r i e s   w i t h  

t h e   m o i s t u r e   c o n t e n t   of  t h e  h e a t e d   m a t e r i a l .   F u r t h e r m o r e ,  

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

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

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

S e v e r a l   a t t e m p t s   h a v e   b e e n   made  to   o v e r c o m e   t h e s e  

d i s a d v a n t a g e s .   Thus  t h e   S w e d i s h   P a t e n t   398  075  d i s c l o s e s  

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

and  t h e   l i q u i d   a d d i t i o n   i s   a d j u s t e d   w i t h   r e s p e c t   t h e r e t o .  

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

o b t a i n i n g   a  u n i f o r m   d i s t r i b u t i o n   of  t h e   l i q u i d   on  t h e   t o p -  

s i d e   a n d / o r   u n d e r - s i d e   of  t h e   p a r t i c l e   mat   has   b e e n   s o l v e d  

by  f i t t i n g   means   f o r   l i q u i d   o u t l e t   in  f i x e d   c o n n e c t i o n   t o  

t h e   f o r m i n g   s t a t i o n   and  by  m a k i n g   t h e   l i q u i d   a d d i t i o n   s y n -  
c h r o n o u s   w i t h   t h e   o p e r a t i o n   of  t h e   f o r m i n g   s t a t i o n .  

The  i n v e n t i o n   i s   a p p l i c a b l e   to   any  f o r m i n g   s t a t i o n  

f o r   p a r t i c l e   or  f i b r e   m a t e r i a l ,   when  i t   i s   d e s i r e d   to  s p r a y  
t h e   mat  w i t h   a  l i q u i d .   I m p o r t a n t   f i e l d s   of  a p p l i c a t i o n   a r e  

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

b o a r d s .   The  f o r m i n g   s t a t i o n s   can  be  of  s e v e r a l   d i f f e r e n t  

k i n d s .   At  t h e   p r o d u c t i o n   of  f i b r e   b o a r d s   s h e e t s   a r e   o f t e n  

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

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

m a t e r i a l   can  a l s o   be  d e p o s i t e d   d ry   or  w i t h   a d m i x e d   g l u e   o r  

o t h e r   a d d i t i v e s   o n l y .   The  m a t e r i a l   can  t h e n   be  d e p o s i t e d  

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

in  t h e   f o rm  of  s e v e r a l   l a y e r s   of  d i f f e r e n t   q u a l i t i e s ,   o r  

o v e r   a  g r e a t e r   l e n g t h   of  t h e   mat  by  w h i r l i n g   t h e   m a t e r i a l  

and  d e p o s i t i n g   t h i s   in   a  s p e c i a l   c h a m b e r   e q u i p p e d   w i t h   f a n s .  



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

p a r t i c l e s   by  d e p o s i t i o n   on  a  c o n v e y o r ,   w h i c h   c o n s t i t u t e s   t h e  

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

t i o n .  

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

m a t ,   w h i c h   s t a t i o n   can   be  r i g i d l y   i n s t a l l e d   or  be  m o v a b l y  

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

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

and  g r e a t   d e m a n d s   a r e   made  on  t h e   a c c u r a c y   of  t h i s   a p p a r a -  
t u s   as  a  p a r t i c l e   m a t ,   w h i c h   has   n o t   b e e n   u n i f o r m l y   d e p o s i t e d ,  

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

e x a m p l e ,   f o r   a  m o v a b l y   i n s t a l l e d   f o r m i n g   s t a t i o n ,   w h i c h   m o v e s  
f rom  one  t e r m i n a l   p o s i t i o n   to  an  end  p o s i t i o n   d u r i n g   s i m u l -  

t a n e o u s   d e p o s i t i o n   of  p a r t i c l e s ,   and  s u b s e q u e n t l y   r e t u r n s  

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

f o r m i n g   s t a t i o n   i s   r u n   by  a  d r i v i n g   m o t o r ,   w h i l e   t h e   p a r -  
t i c l e   d e p o s i t i o n   i s   a c h i e v e d   by  a  s e p a r a t e   m o t o r .   D u r i n g  

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

p a r t i c l e s   m u s t   be  c o n s t a n t ,   a t   t h e   same  t i m e   as  t h e   d r i v i n g  

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

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

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

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

in  a  n o n - u n i f o r m   w e i g h t   by  u n i t   of  v o l u m e   of  t h e   p a r t i c l e  

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

c a s s a t i o n .  

By  t h e   a r r a n g e m e n t   of  l i q u i d   o u t l e t   means   in  f i x e d  

c o n n e c t i o n   w i t h   t h e   f o r m i n g   s t a t i o n ,   a c c o r d i n g   to   t h e   p r e -  
s e n t   i n v e n t i o n ,   t h e s e   means   w i l l   move  a t   t h e   same  s p e e d   a s  

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

m u s t   move  a t   a  c o n s t a n t   s p e e d ,   in  o r d e r   t h a t   a  u n i f o r m  

p a r t i c l e   mat   w i l l   be  o b t a i n e d .   As  t h e   a d d i t i o n   of  t h e  

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

s t a t i o n ,   a  u n i f o r m   a d d i t i o n   of  l i q u i d   o v e r   t h e   e n t i r e   p a r -  
t i c l e   mat  w i l l   be  a t t a i n e d .   A  u n i f o r m   l i q u i d   d i s t r i b u t i o n  

on  t h e   e n t i r e   t o p - s i d e   a n d / o r   u n d e r - s i d e   of  t h e   p a r t i c l e  

mat  i s   t h u s   o b t a i n e d   h e r e b y ,   and  t h i s   d i s t r i b u t i o n   i s  



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

c o n v e y o r   a t   s t a r t   and  s t o p .  

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

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

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

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

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

ming  s t a t i o n   to  t h e   t e r m i n a l   p o s i t i o n .   I t   i s ,   h o w e v e r ,  

w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n ,   t h a t   t h e   l i q u i d   a d d i t i o n  

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

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

means   a r e   p r o v i d e d ,   w h i c h   means   e n s u r e ,   t h a t   no  a d d i t i o n  

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

t e r m i n a l   p o s i t i o n .  

The  d e f i n i t i o n ,   t h a t   t h e   means   f o r   l i q u i d   f e e d i n g  

a r e   to   be  a r r a n g e d   in  f i x e d   c o n n e c t i o n   to  t h e   f o r m i n g   s t a -  

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

n o t   be  any  e s s e n t i a l   t i m e   d e l a y   of  t h e   m o v e m e n t   of  t h e  

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

d e v i c e s ,   w h i c h   m e a n s ,   t h a t   t h e s e   d e v i c e s   m i g h t   be  p l a c e d  

a t   a  d i s t a n c e   f rom  t h e   f o r m i n g   s t a t i o n ,   i f   r e q u i r e d .   I t   i s ,  

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

a r e   f i x e d l y   f i t t e d   on  t h e   f o r m i n g   s t a t i o n .   In  some  c a s e s  

t h e   mat  c o n v e y o r   i s   a l s o   moved  d u r i n g   d e p o s i t i o n   when  t h e  

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

s c o p e   of  t h e   i n v e n t i o n .   In  t h o s e   c a s e s   t h e   f o r m i n g   s t a t i o n  

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

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

be  m o u n t e d   f i x e d l y   a b o v e   t h e   mat   c o n v e y o r   and  a t   an  a r b i -  

t r a r y   d i s t a n c e   f rom  t h e   f o r m i n g   s t a t i o n .   The  g r e a t e s t  

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

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

At  t h e   p r e s e n t   m e t h o d   t h e   l i q u i d   i s   u s u a l l y   a d d e d ,  

f i n e l y   d i v i d e d   by  means   of  s p r a y   n o z z l e s .   The  l i q u i d   c a n  

in  a  known  m a n n e r   c o n t a i n   o t h e r   a d d i t i v e s ,   commonly   u s e d  

a t   b o a r d   p r o d u c t i o n ,   such   as  s u r f a c e   m o d i f y i n g   a g e n t s ,   e . g .  

wax  d i s p e r s i o n s ,   g l o s s   a g e n t s ,   a n t i - t a c k   a g e n t s ,   a g e n t s   f o r  

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



d e h y d e   a b s o r b i n g   a g e n t s .   The  l i q u i d   can   a c c o r d i n g   to   t h e  

i n v e n t i o n   be  s u p p l i e d   to  t h e   t o p - s i d e   a n d / o r   t h e   u n d e r -  

s i d e   of  t h e   p a r t i c l e   mat   d e p e n d i n g   on  t h e   f a c t ,   w h e t h e r  

t h e   l i q u i d   s u p p l y   means   h a v e   b e e n   a r r a n g e d   on  e i t h e r   a n d / o r  

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

t o w a r d s   t h e   mat   c o n v e y e r .  
The  p o s i t i o n   of  t h e   n o z z l e s   w i t h   r e s p e c t   to   t h e  

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

t i n u o u s   m a t s ,   as  l o n g   as  t h e i r   r e l a t i v e   m o v e m e n t   w i t h  

r e s p e c t   to  t h e   mat  i s   u n i f o r m   w i t h   t h a t   of  t h e   s t a t i o n .   F o r  

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

s u i t a b l e   to  p l a c e   t h e   n o z z l e s   as  n e a r   as  p o s s i b l e   to  t h e  

p l a c e   of  p a r t i c l e   d e p o s i t i o n .   H o w e v e r ,   t h e   p a r t i c l e   d e p o s i -  

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

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

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

t h i s   c a s e   i s   d e s i r e d   to   s p r a y   t h e   s u r f a c e   or   t h e   s u r f a c e s  

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

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

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

m o v e m e n t   of  t h e   f o r m i n g   s t a t i o n   o v e r   t h e   m a t ,   t h e   n o z z l e s  

f o r   s p r a y i n g   t h e   bed  c o n v e y o r ,   t h e   means   f o r   p a r t i c l e  

d e p o s i t i o n   and  t h e   n o z z l e s   f o r   s p r a y i n g   t h e   t o p - s i d e   o f  

t h e   b e d ,   r e s p e c t i v e l y ,   w i l l   sweep   o v e r   d i f f e r e n t   s e c t i o n s  

of  t h e   m a t .   A f t e r   t h e   r e t u r n   and  a t   r e p e a t e d   r e l a t i v e  

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

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

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

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

p a t h .   Bo th   t h e   p a r t i c l e   d e p o s i t i o n   and  t h e   s p r a y i n g   a r e  

g e n e r a l l y   s a t i s f a c t o r i l y   t u n e d   and  no  s eams   of  any  c o n -  

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

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

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

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

t h u s   n o r m a l l y   be  made  i n d e p e n d e n t   of  t h e   s eams   b e t w e e n  

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

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



s o m e w h e r e   n e a r   t h e   m i d d l e   of  t h e   s u r f a c e   of  t h e   p r o d u c e d  
b o a r d .   S h o u l d   t h e r e   be  p r o b l e m s   to  o b t a i n   a  u n i f o r m   l i q u i d  
d i s t r i b u t i o n   a t   t h e   seam  f o r   t h e   l i q u i d   s p r a y i n g   b e t w e e n  

t h e   m o v e m e n t s   to   and  f r o ,   cr   i f   t h e   d e m a n d s   on  u n i f o r m i t y  

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

be  a d a p t e d   in  s u c h   a  m a n n e r ,   t h a t   t h e   i n t e r v e n i n g   s p a c e s  
b e t w e e n   t h e   b o a r d   s e c t i o n s   a r e   f o r m e d   by  r e m o v a l   of  m a t e -  

r i a l   a t   t h e   s p r a y i n g   s e a m s  

The  l i q u i d   o u t l e t   means   can   be  known  d e v i c e s   f o r  

f e e d i n g   l i q u i d s ,   e . g .   n o z z l e s   or  s p r a y   n o z z l e s ,   and  s h o u l d  

h a v e   s e v e r a l   a t o m i z i n g   n o z z l e s   or  s p r a y   n o z z l e s ,   t h e  

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

ma t .   The  p o s i t i o n i n g   is   i n t e n d e d   to  g i v e   a  u n i f o r m   d i s t r i -  

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

a p p l i e d   l i q u i d   o f t e n   i s   r a t h e r   s m a l l .   The  s p r a y   a r e a s  
c o v e r e d   by  t h e   n o z z l e s   s h o u l d   be  a d j u s t e d   to   p a r t i a l   o v e r -  

l a p p i n g .   A c c o r d i n g   to  a  p a r t i c u l a r l y   p r e f e r r e d   e m b o d i m e n t ,  

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

t h e   m a j o r   a x i s   of  t h e   o v a l s   a r e   o r i e n t e d   a c r o s s   t h e   l o n g i -  
t u d i n a l   d i r e c t i o n   of  t h e   bed ,   in  o r d e r   t h a t   t h e   o v e r l a p p i n g  

can  be  e n l a r g e d   w i t h o u t   i n c r e a s i n g   t h e   s p r a y   j e t s   in   t h e  

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

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

s e t   by  t h e   f a c t ,   t h a t   i t   mus t   n o t   be  so  g r e a t ,   t h a t   a  u n i -  

fo rm  d i s t r i b u t i o n   o v e r   t he   s u r f a c e   c a n n o t   be  o b t a i n e d   a n d  

n o t   so  s m a l l ,   t h a t   m i n o r   v a r i a t i o n s   in   t h e   r e l a t i v e   m o v e -  

ment   b e t w e e n   t h e   bed  and  the   n o z z l e s ,   p a r t i c u l a r l y   in  t h e  

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

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

s i o n   of  t h e   s p r a y   p a t t e r n s   of  t h e   n o z z l e s   in   t h e   l o n g i t u d i n a l  

d i r e c t i o n   of  t h e   bed  i s   b e t w e e n   5  and  50  cm  and  p r e f e r a b l y  
b e t w e e n   10  and  30  c m .  

The  l i q u i d   can  be  s u p p l i e d   by  means   of  c o m p r e s s e d   a i r  

v i a   a  d o s a g e   pump  or  o t h e r   known  d o s a g e   e q u i p m e n t ,   c o m p r i s i n g  

p r e s s u r e . e q i . i a l i z i n g   v e s s e l s   and  m a g n e t i c   v a l v e s .   The  d o s a g e  

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



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

i n d e p e n d e n t   of  t h e   b a c k   p r e s s u r e ,   and  can   e . g .   be  a  d i a -  

p h r a g m   pump.  S p e c i a l   p r e s s u r e   e q u a l i z i n g   v e s s e l s   a r e   s o m e -  

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

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

s u r e   can   be  c o n t a i n e d   t h e r e i n .   M a g n e t i c   v a l v e s   a r e   p r e f e r r e d ,  

as  t h e y   g i v e   a  r a p i d   r e s p o n s e   to  o p e n i n g   and  c l o s i n g   i m p u l s e s .  

They  s h o u l d   be  p l a c e d   as  n e a r   t he   n o z z l e s   as  p o s s i b l e   to  o b -  

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

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

s u c h   a  m a n n e r   t h a t   t h e y   work  s i m u l t a n e o u s l y   w i t h   t h e   p a r -  
t i c l e   d e p o s i t i o n   f rom  t he   f o r m i n g   a p p a r a t u s .   N o r m a l l y   t h e  

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

r e l a t i v e   m o t i o n   b e t w e e n   t he   f o r m i n g   s t a t i o n   and  t h e   bed  i s  

c o m m e n c e d   in  o r d e r   to  e l i m i n a t e   t h e   e f f e c t s   of  d e a d - t i m e ,  

and  i t   has   o f t e n   b e e n   f o u n d   s u i t a b l e   to   s t a r t   t h e   n o z z l e s  

a t   t h e   same  t i m e   as  t h e   p a r t i c l e   d e p o s i t i o n .   A d j u s t m e n t   a n d  

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

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

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

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

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

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

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

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

t o w a r d s   t h e   p a r t i c l e   ma t ,   a r e   p r o v i d e d   w i t h   l i q u i d   s u p p l y  

m e a n s ,   p r e f e r a b l y   n o z z l e s   or  s p r a y   n o z z l e s .   The  s p r a y   n o z z -  

l e s   on  e a c h   s i d e   of  t h e   f o r m i n g   s t a t i o n   a r e   run   by  a  d o s a g e  

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

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

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

s t a t i o n   f o r   t he   d e p o s i t i o n   of  p a r t i c l e s .   P r e f e r a b l y   a  d o u b l e  

d o s a g e   pump  i s   u s e d   and  e a c h   h a l f   of  t h e   pump  f e e d s   t h e  

o u t l e t   means   on  t he   r e s p e c t i v e   s i d e .  

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

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

h o w e v e r ,   no t   i n t e n d e d   to  l i m i t   t h e   i n v e n t i o n .   The  f i g u r e   i s  

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



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

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

A  mat   c o n v e y o r   1,  w h i c h   i s   an  e n d l e s s   b a n d ,   i s   a r -  

r a n g e d   to  be  g u i d e d   a r o u n d   g u i d e   r o l l e r s   2,  3,  4  and  5 .  

G u i d e   r o l l e r   4  can   be  d r i v e n   by  a  m o t o r   6  in   t h e   d i r e c -  

t i o n   of  t h e   a r r o w .   The  u p p e r   p a r t   of  t h e   mat   c o n v e y o r   1 

can   be  p a s s e d   t h r o u g h   a  h e a t i n g   p r e s s   9.  By  means   of  a  

s t r e w i n g   f o r m i n g   s t a t i o n   10,  w h i c h   can   be  r e p l a c e d   by  a n y  
o t h e r   known  f o r m i n g   d e v i c e ,   a  p a r t i c l e   mat   11  i s   f o r m e d  

on  t h e   c o n v e y o r .   The  f o r m i n g   s t a t i o n   10  moves   on  r o l l e r s  

14  o v e r   g u i d e   r a i l s   15  and  h e r e b y   moves   f r o m   i t s   t e r m i n a l  

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

t h e   a r r o w   12.  I n s t a n t a n e o u s   w i t h   t h i s   m o v e m e n t   p a r t i c l e s   a r e  

d e p o s i t e d   on  t h e   mat   by  means   of  a  p a r t i c l e   d e p o s i t i n g   d e -  

v i c e   13,  l i k e w i z e   d r i v e n   by  a  m o t o r   1 3 a .  

On  b o t h   s i d e s   of  t h e   f o r m i n g   s t a t i o n   10,  w h i c h   a r e  

t u r n e d   t o w a r d s   t h e   bed  c o n v e y o r   1,  n o z z l e s   l 7 a   and  17b  a r e  

f i x e d l y   f i t t e d ,   and  t h e s e   a r e   c o n n e c t e d   to   a  d o s a g e   d e v i c e  

18,  c o n s i s t i n g   of  a  d o u b l e   d i a p h r a g m   pump,  to   w h i c h   l i q u i d  

i s   f ed   f rom  p r e p a r a t i o n   v e s s e l s   19a  and  b.  On  t h e   r e s p e c -  
t i v e   c o n n e c t i o n   c o n d u i t   m e t e r i n g   g l a s s e s   20a  and  b  a r e   a r -  

r a n g e d   and  a r e   c o n n e c t e d   v i a   t h r e e - w a y   v a l v e s   21a  and  b .  

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

p r e s s u r e   e q u a l i z i n g   v e s s e l s   22a  and  b  a n d ,   in  c o n n e c t i o n  

w i t h   t h e   s p r a y   n o z z l e s   17,  m a g n e t i c   v a l v e s   23a  and  b.  I f  

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

c o n v e y e d   to   t h e s e   f r o m   a  pump  45  v i a   a  f i l t e r   4 6  a n d   a  r e -  

d u c i n g   v a l v e   49.  The  c o m p r e s s e d   a i r   can   e i t h e r   be  o p e r a t e d  

s y n c h r o n o u s   w i t h   t h e   d o s a g e   pump  17  or   be  c o n t i n u o u s l y   c o n -  

n e c t e d .  

The  m o t o r   of  t h e   d o s a g e   pump  18a  and  t h e   m a g n e t i c  

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

d e v i c e   13  in  s u c h   a  m a n n e r ,   t h a t   t h e   pump  18  s t a r t s   a n d  

t h e   m a g n e t i c   v a l v e s   23  a r e   o p e n e d ,   when  t h e   m o t o r   of  t h e   d e -  

v i c e   i s   s t a r t e d .   T h i s   is   o b t a i n e d   by  c o n n e c t i o n   24a  and  b  o f  

t h e   m o t o r   13a ,   t h e   pump  m o t o r   18a  and  t h e   m a g n e t i c   v a l v e s   v i a  

t h e   s a m e - c o n t r o l   s w i t c h   2 4 .  

When  t h e   f o r m i n g   s t a t i o n   has   r e a c h e d   i t s   l e f t   h a n d  



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

v i c e   i s   s t o p p e d ,   and  when  t h e   c o n t r o l   c u r r e n t   to   t h i s   i s  

s w i t c h e d   o f f ,   t h e   c u r r e n t   to   t h e   pump  i s   s w i t c h e d   o f f   a t  t h e  

same  t i m e   and  t h e   m a g n e t i c   v a l v e s   23  a r e   c l o s e d ,   w h e r e b y  

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

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

w i t h o u t   w o r k i n g   of  t h e   p a r t i c l e   d e p o s i t i o n   d e v i c e ,   and  t h e r e -  

by  of  t h e   l i q u i d   d o s a g e   d e v i c e .  

W h i l e   t h e   f o r m i n g   s t a t i o n   f o r m s   a  p a r t i c l e   mat  s e c -  

t i o n ,   as  d e s c r i b e d   a b o v e ,   t h e   p r e s s   9  i s   c l o s e d .   An  i n t e r -  

v e n i n g   s p a c e ,   f r e e   f rom  p a r t i c l e s ,   c a n ,   i f   d e s i r e d ,   a t   t h e  

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

a r e   to   be  p r e s s e d   by  means   of  a  b r u s h ,  s a w   or  t h e   l i k e   1 6 ,  

w h i c h   i s   moved  a t   r i g h t   a n g l e s   a c r o s s   t h e   w i d t h   of  t h e   p a r -  
t i c l e   m a t .  

When  t h e   bed  c o n v e y o r   has   c o n v e y e d   t h e   p a r t i c l e   m a t ,  

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

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

on  t h e   p a r t i c l e   m a t ,   w h e r e   i t   was  s t o p p e d   in  t h e   p r e c e d i n g  

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

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

w h e r e   i t   was  p r e v i o u s l y   i n t e r r u p t e d .  

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

bed  a b o v e ,   t h e   a m o u n t   of  a d d e d   l i q u i d   i s   a t   o p e r a t i o n ,  

a d j u s t e d   w i t h   r e s p e c t   to   t h e   t h i c k n e s s   of  t h e   p a r t i c l e   m a t ,  

i . e .   w i t h   r e s p e c t   to  t h e   s p e e d   of  t h e   f o r m i n g   a p p a r a t u s .   One  

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

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

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

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

t he   t h i c k n e s s   of  t h e   p a r t i c l e   mat  w i l l   i n c r e a s e .   As  t h e  

f o r m i n g   s t a t i o n   h e r e b y   w i l l   move  s l o w e r ,   w h i l e   t he   l i q u i d  

s u p p l y   e q u i p m e n t   s t i l l   s u p p l i e s   t h e   same  a m o u n t   of  l i q u i d  

p e r   t i m e   u n i t ,   t h e   t h i c k e r   p a r t i c l e   mat  w i l l   be  s p r a y e d   w i t h  

,  m o r e   l i q u i d   w i t h o u t   r e q u i r e m e n t s   on  a d j u s t m e n t   of  t h e   d o s a g e  

e q u i p m e n t .  



1.  A  m e t h o d   f o r   s u p p l y i n g   a  l i q u i d   to  a  mat  of   w o o d  

p a r t i c l e s   or  t h e   l i k e ,   w h i c h   i s   to   be  p r e s s e d   to   b o a r d   m a t e -  

r i a l s ,   t he   mat   b e i n g   f o r m e d   on  a  mat  c o n v e y o r   by  means   of   a  

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

to  a t   l e a s t   one  of  t h e   s i d e s   of  t h e   mat   v i a   l i q u i d   s u p p l y  

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

s t a t i o n ,   and  t h e   l i q u i d   s u p p l y   i s   s y n c h r o n o u s   w i t h   t h e   d e p o s i -  

t i o n   of  wood  p a r t i c l e s   or   t h e   l i k e   f r o m   t h e   f o r m i n g   s t a t i o n .  

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

t h a t   t h e   l i q u i d   o u t l e t   means   a r e   a r r a n g e d   on  b o t h   s i d e s   o f  

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

i s   s u p p l i e d   to  t h e   t o p - s i d e   and  t h e   u n d e r - s i d e   of  t h e   m a t .  

3.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1  or   2,  c h a r a c t e r i z e d  

in  t h a t   t he   l i q u i d   i s   s u p p l i e d   a t   t h e   o p e r a t i o n   of  t h e   m e a n s  

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

4.  A  m e t h o d   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g   c l a i m s ,  

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

of  p a r t i c l e s   i s   moved  a l o n g   t h e   mat  c o n v e y o r .  

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

c l a i m   1  to  a  mat   of  wood  p a r t i c l e s   or  t h e   l i k e   (11)  to   b e  

p r e s s e d   to  b o a r d   m a t e r i a l s ,   t h e   mat  b e i n g   f o r m e d   on  a  m a t  

c o n v e y o r   (1)  by  a  m o v a b l y   i n s t a l l e d   f o r m i n g   s t a t i o n   ( 1 0 ) ,  

c h a r a c t e r i z e d   in   t h a t   a t   l e a s t   one  of  t h e   s i d e s   of  t h e  

f o r m i n g   s t a t i o n   i s   p r o v i d e d   w i t h   l i q u i d   s u p p l y   means   ( 1 7 ) ,  

w i t h   d r i v i n g   d e v i c e   ( 1 8 a ) ,   a r r a n g e d   f o r   s y n c h r o n o u s   o p e r a -  
t i o n   w i t h   t h e   f o r m i n g   s t a t i o n .  

6.  A  d e v i c e   a c c o r d i n g   to  c l a i m   5,  c h a r a c t e r i z e d   i n  

t h a t   b o t h   s i d e s   of  t h e   f o r m i n g   s t a t i o n   (10)  a r e   p r o v i d e d  

w i t h   l i q u i d   s u p p l y   means   ( 1 7 a ,   b ) ,   t h e   r e s p e c t i v e   m e a n s  

b e i n g   c o n n e c t e d   to   a  d o s a g e   pump  (18)  v i a   m a g n e t i c   v a l v e s  

(23a ,   b ) ,   w h e r e b y   t h e   d o s a g e   pump  and  t h e   m a g n e t i c   v a l v e s  

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

d e v i c e   (13a)   of  t h e   f o r m i n g   s t a t i o n   f o r   d e p o s i t i o n   of  p a r -  

t i c l e s .  
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