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(54)  Method  and  apparatus  for  dyeing  sheet  materials,  more  particularly  wood  in  sheet  form. 
A  method  and  an  apparatus  for  dyeing  materials  in  sheet 

form,  such  as  wood  sheets,  are  based  on  the  formation  of  a 
roll  (14)  comprised  of  a  liquid-pervious  pliable  web  (16)  on 
which  wood  sheets  (15)  are  placed  and  the  introduction  of 
said  roll  (14)  into  an  autoclave  (1)  in  which  dyeing  is  carried 
out  at  a  temperature  of  130°C -  140°C  and  under  a  high  pres- 
sure,  preferably  obtained  by  causing  a  back-pressure  in  the 
dyeing  liquorstream  to take  place,  the flow  of the  liquor  being 
caused  to  run  longitudinally  of  the  roll  (14). 





Thi s   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   and  an  a p p a -  

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

m a t e r i a l s ,   more  p a r t i c u l a r l y   wood  in  s h e e t   form  o f  

v a r i o u s   t h i c k n e s s e s  a n d   s i z e s .  

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

wood  in  s h e e t   form  p r e s c r i b e s   to  c h a r g e   the   wood  s h e e t s  

to  be  dyed  in  s u p e r p o s e d   r e l a t i o n s h i p   on  s p e c i a l l y  

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

c i n g   a p a r t   the   s h e e t s   from  each  o t h e r ,   so  as  to  e n a b l e  

t he   d y e i n g   l i q u o r   to  r e a c h   each  and  e v e r y  p o i n t   of  t h e  

wood  s h e e t   to  be  dyed .   If   the   s e v e r a l   s h e e t s   a re   n o t  

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

wou ld   not   be  t o u c h e d   by  the  d y e i n g   l i q u o r ,   so  t h a t   t h e )  

c o u l d   not   a b s o r b   i t   and  would  not   be  d y e d .  

I t   is  p o s s i b l e   to  a t t a i n   t he   same  r e s u l t s   by  i n -  

s e r t i n g   b e t w e e n   a d j o i n i n g   wood  s h e e t s   a  s p a c i n g   g a u z e  :  

t h i s   can  be  of  a  p l a s t i c s   or  a  s y n t h e t i c   m a t e r i a l   a n d  

must   be  anyhow  c a p a b l e   of  a l l o w i n g   t he   l i q u o r   to  a t t a i r  

a l l   t he   s u r f a c e s   to  be  d y e d .  

Both  in  t he   f i r s t   and  the   s e c o n d   c a s e   a f o r e -  

s a i d ,   t he   wood  s h e e t s   a re   s u b s e q u e n t l y   p l a c e d   in  t u b s  

of  an  a p p r o p r i a t e   s i z e   e q u i p p e d   w i t h   a  s t e a m   h e a t i n g  



s y s t e m   or  a  h e a t i n g   s y s t e m   u s i n g   a n o t h e r   f l u i d .   T h e  

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

t u b s ,   w h e r e a f t e r   t h e   l i q u o r   is   h e a t e d   to  an  a p p r o p r i a -  

te  t e m p e r a t u r e   ( t h e   b o i l i n g   p o i n t   t e m p e r a t u r e   of  t h e  

l i q u o r   as  a  max imum) .   The  m a t e r i a l   is  t h e n   h e l d   s o a k e d  

in  t h e   l i q u o r   d u r i n g   a  c e r t a i n   number   of  h o u r s   to  e n a b l e  

t h e   wood  to  a b s o r b ,   more  or  l e s s   e v e n l y ,   t he   d y e s t u f f  

c o n t a i n e d   in  the   t u b s   in  s o l u t i o n .  

Such  a  d y e i n g   m e t h o d   has  c e r t a i n   d e f e c t s ,   w h i c h  

can  be  s u m m a r i z e d   as  f o l l o w s  :  

-  a  h igh   c o s t   of  w o r k m a n s h i p  

-  h i g h   p e r c e n t a g e s   of  b r e a k a g e s   of  s h e e t s   d u r i n g  

l o a d i n g   i n t o   and  d i s c h a r g i n g   from  the   b a t h  

-  l e n g t h y   d y e i n g   t i m e s   (8  to  12  h o u r s   and  e v e n  

more ,   a c c o r d i n g   to  t he   m a t e r i a l   w a l l   t h i c k n e s s )  

-  h igh   vo lume   of  t he   d y e i n g   b a t h   r e l a t i v e   to  t h e  

wood  l o a d e d   in  t he   t u b s  

-  h igh   r e s i d u e s   of  d y e s t u f f s   and  a u x i l i a r y   p r o -  

d u c t s  

-  h igh   bu lk   of  t he   i n s t a l l a t i o n s   and  t h u s   a  g r e a t  

s p a c e   d e m a n d .  

An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

a  p r o c e s s   and  an  i n s t a l l a t i o n   f o r   d y e i n g   wood  in  s h e e t  

f o r m ,   or  any  o t h e r   l i k e   m a t e r i a l ,   s a i d   me thod   b e i n g   u n -  

a f f e c t e d   by  the   a b o v e   e n u m e r a t e d   d r a w b a c k s   and  s u s c e p t -  

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

Hav ing   t h i s   o b j e c t   in  v i e w ,   t he   p r o c e s s   a c c o r d -  

ing  to  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  t h a t   i t   p r o -  



v i d e s   fo r   a r r a n g i n g   the   s h e e t s   to  be  d r y e d ,   in  s u c c e s s -  

i o n ,   on  a  web  of  a  p l i a b l e ,   l i q u i d - p e r v i o u s   m a t e r i a l ,  

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

t h e r e o n   a b o u t   a  s u p p o r t i n g   a x l e ,   c h a r g i n g   the   t h u s  

f o r m e d   r o l l   in  the   i n t e r i o r   of  an  a u t o c l a v e   and  s u b j e c t -  

ing  s a i d   r o l l   to  an  a x i a l l y   f l o w i n g   s t r e a m   of  d y e i n g  

l i q u o r   at  h igh   t e m p e r a t u r e s   and  u n d e r   h igh   p r e s s u r e s .  

The  i n s t a l l a t i o n   a c c o r d i n g   to  the   i n v e n t i o n ,   i n  

i t s   t u r n ,   is  c o m p r i s e d   of  a  s u p p o r t i n g   a x l e   s t r u c t u r e  

fo r   t he   w r a p p e d   m a t e r i a l   and  an  a u t o c l a v e   e q u i p p e d   w i t h  

means  fo r   r e c e i v i n g   s a i d   s u p p o r t i n g   a x l e   s t r u c t u r e   a n d  

the   r o l l   w r a p p e d   t h e r e a r o u n d   and  means   fo r   o r i g i n a t i n g  

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

and  p r e s s u r e   f o r   f l o w i n g   t h r o u g h   s a i d   r o l l   in  the   a x i a l  

d i r e c t i o n .  

I t   has  been  a s c e r t a i n e d   t h a t   w i t h   the  p r o c e s s  

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

f o l l o w i n g   o u t s t a n d i n g   r e s u l t s   have   been  a c h i e v e d  :  

-  r e d u c t i o n   of  t he   d y e i n g   t i m e s   up  to  75% 

-  r e d u c e d   c o s t   of  l a b o u r  

-  i m p r o v e d   o u t p u t   of  dyed  m a t e r i a l   (up  to  t h r e e  

t i m e s )   f o r   the   same  d u r a t i o n   of  the   t r e a t m e n t  

-  l e s s e r   amount   of  r e s i d u e s   of  d y e s t u f f s   in  t h e  

s p e n t   d y e i n g   l i q u o r  

-  i m p r o v e d   e v e n n e s s   of  d y e i n g   s i n c e   the  d y e i n g  

l i q u o r   is  t h r u s t   u n d e r   p r e s s u r e   i n t o   the   wood 

i n t e r s t i c e s  

-  a  c o n s i d e r a b l y   r e d u c e d   b u l k   of  the   i n s t a l l a t i o n  



f o r   t he   same  amoun t   of  m a t e r i a l   to  be  d y e d .  

An  e x a m p l e   of  p r a c t i c a l   e m b o d i m e n t   of  t he   i n s t a l -  

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

v e n t i o n   is  shown,   to  a f f o r d   a  b e t t e r   u n d e r s t a n d i n g ,   i n  

the   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n  :  

FIGURE  1  is   an  a x i a l   v e r t i c a l   c r o s s - s e c t i o n a l  

v iew  of  t h e   a u t o c l a v e   in  which   t he   d y e i n g   o p e r a t i o n   o f  

the   m a t e r i a l   is  c a r r i e d   o u t ,   t a k e n   a l o n g   the   l i n e   I - I  

of  FIGURES  2  and  3 .  -  

FIGURE  2  i s   a  view  of  t he   a u t o c l a v e   in  c r o s s -  

s e c t i o n a l   v i e w ,   t a k e n   a l o n g   the   l i n e   I I - I I   of  FIGURE  I .  

FIGURE  3  shows  t he   a u t o c l a v e   in  l e n g t h w i s e   c r o s s -  

s e c t i o n a l   v i ew,   t a k e n   a l o n g   the   l i n e   I I I - I I I   of  FIG.  2 .  

FIGURE  4  shows  the   a u t o c l a v e   in  c r o s s - s e c t i o n a l  

v iew  t a k e n   a l o n g   t h e   l i n e   IV-IV  of  FIGURE  3 .  

FIGURE  5  i s   a  d i a g r a m m a t i c a l   f r o n t e l e v a t i o n a l  

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

m a t e r i a l   to  be  d y e d ,   to  be  s u b s e q u e n t l y   i n t r o d u c e d   i n -  

to  an  a u t o c l a v e   such   as  shown  in  t he   p r e c e d i n g   FIGURES  o f  

t h e   d r a w i n g s ,   a n d  

FIGURE  6  shows   the   r o l l - f o r m i n g   d e v i c e   in  top  p l a n  

v i e w .  

Havig   now  r e f e r e n c e   to  FIGURES  from  1  to  4  i n -  

c l u s i v e   an  a u t o c l a v e ,   1,  is  s h o w n ,   as  f o r m e d   by  a  h o l -  

low  c y l i n d r i c a l   body  2,  c l o s e d   at   e i t h e r   end  by  a  l i d   3 

l o c k e d   by  a  l a t c h i n g   s y s t e m   c o m p r i s e d   of  a  s t r a p   4  h a v -  

ing  a  C - s h a p e d   c r o s s - s e c t i o n a l   o u t l i n e   and  which   s t r a d -  

d l e s   m a t c h i n g   f l a n g e s   5  and  6  of  members   2  and  3,  s a i d  



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

member  7  of  t he   l e v e r   t y p e   (FIGURE  1 ) .  

In  the   i n t e r i o r   of  the   c y l i n d r i c a l   body  2,  t h e r e  

a r e   s e c u r e d   two  l o n g i t u d i n a l l y   a r r a n g e d   r a i l s   8,  w h i c h  

s u p p o r t   and  g u i d e ,   by  the   a g e n c y   of  i d l e r s   9,  a  c a r r i a -  

ge  10:  the   l a t t e r   is   c o m p r i s e d   of  two  h e a d e r   p i e c e s   1 1 ,  

m u t u a l l y   c o n n e c t e d   by  l o n g i t u d i n a l l y   r u n n i n g   b a r s   12 

(FIGURES  2 - 4 ) .  

Each  of  t he   two  h e a d e r   p i e c e s   11  of  c a r r i a g e   10 

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

or  drum,  13,  a b o u t   which   a  r o l l   14  is   w r a p p e d ,   which  i s  

f o r m e d   by  s h e e t s   of  t he   m a t e r i a l   to  be  dyed ,   15,  a r r a n g -  

ed  in  s u c c e s s i o n   in  e n d - t o - e n d   r e l a t i o n s h i p   on  a  g a u z e  

web  16  which   a c t s   l i k e   a  s p r e a d e r .  

The  r o l l   14  is  r e t a i n e d   b e t w e e n   two  f o r a m i n o u s  

and  d i s c s   17,  one  of  which   ( a t   t he   r i g h t   as  v i ewed   i n  

FIGURE  1)  has  i t s   hub  18  a b u t t i n g   a  c i r c u m f e r e n t i a l   s e -  

q u e n c e   of  r a d i a l   g i l l s   19  which   l a t t e r   c o n n e c t s ,   r i g i d l y ,  

the   c o r r e s p o n d i n g   end  of  the   drum  13  to  a  c o a x i a l   r i n g  

s t r u c t u r e   20  d i r e c t l y   s u p p o r t e d   by  the   c o r r e s p o n d i n g  

h e a d e r   11  o f  t h e   c a r r i a g e   10.  The  r i n g   20  h a s ,   s e c u r e d  

t h e r e t o   by  the   C - s h a p e d   s t r i p   21  ( e q u i p p e d   w i th   an  a p -  

p r o p r i a t e   l a t c h i n g   means )   a  h e a d e r   22  which   a x i a l l y   a n d  

t r a n s v e r s a l l y   c o n f i n e s   the   r o l l   14  (FIGURE  1 ) .  

Such  end  of  the   drum  13  is  open  and  m a t c h e s   t h r o u g h  

a  f l a n g e   23  a  c o r r e s n o n d i n q   f l a n g e   24  of  a  f i x e d   t u b e  

25  e m e r g i n q   from  the   a u t o c l a v e   1 .  

L i k e w i s e ,   a  f l a n g e   26  of  t he   r i n g   20  c o a x i a l   w i t h  



t h e   drum  13  m a t c h e s   a  c o r r e s p o n d i n g   f l a n g e   27  of  t h e  

t u b e   28  which   i s   f i x e d   and  c o a x i a l l y   a r r a n g e d   a b o u t   t h e  

t u b e   25  a f o r e m e n t i o n e d   and  e m e r g e s   a l s o   f rom  the   a u t o -  

c l a v e   1 .  

The  o p p o s i t e   end  of  t he   drum  13  h a s ,   in  i t s   t u r n ,  

a  c i r c u m f e r e n t i a l   s u c c e s s i o n   of  o p e n i n g s   29  and  i s  

f r o n t a l l y   c l o s e d   by  a  d i s h   30:  t h e   l a t t e r   is  u r g e d   a g a i n s t  

t he   drum  13  (and   t h i s   a g a i n s t   t he   f i x e d   t u b e s   25  a n d  

28)  by  means  of  a  f l y - n u t   31  s c r e w e d   o n t o   a  s c r e w - t h r e a d -  

ed  end  p o r t i o n   32,  of  a  s t u d   33  p a s s i n g   t h r o u g h   a x i a l -  

ly  of  t h e   drum  13  and  s e c u r e d   by  f l a g s   34  and  t a b s   35 

to  t h e   f i x e d   t u b e   2 5 .  

The  i n n e r   f i x e d   t u b e   25  is   c o n n e c t e d   by  an  o u t e r  

t u b i n g   36  to  t he   d e l i v e r y   s i d e   of  a  pump  37,  t he   i n t a k e  

s i d e   of  which   is   c o n n e c t e d   to  t he   e x t e r n a l   f i x e d   t u b e   28 

and  to  t h e   a u t o c l a v e   s e c t i o n   s u r r o u n d i n g   t h e   t u b e s   25 

and  28  v i a   p i p i n g s   38  and  39  w h i c h   a r e   c o n t r o l l e d   by 

a t t e n d a n t   b u t t e r f l y   v a l v e s   40  and  41.  Two  c o n d u i t s ,  

42  and  43,  a re   l o c a t e d   d o w n s t r e a m   and  u p s t r e a m ,   r e s p e c t -  

i v e l y ,   r e l a t i v e   to  t he   v a l v e   41  f o r   t he   i n i t i a l   f i l l i n g  

of  t h e   a u t o c l a v e   w i t h   an  a p p r o p r i a t e   d y e i n g   l i q u o r ,   a n d  

f o r   d i s c h a r g i n g   s a i d   l i q u o r ,   r e s p e c t i v e l y ,   at  t he   e n d  

of  t h e   d y e i n g   s t e p .   A n o t h e r   pump,  44,  has  i t s   d e l i v e r y  

s i d e   c o n n e c t e d   to  the   i n t a k e   s i d e   of  t he   pump  37,  w h e r e -  

as  t h e   i n t a k e   s i d e   is  c o n n e c t e d   to  t he   b o t t o m   of  a  v e s -  

s e l   45:  t h i s   v e s s e l ,   in  t u r n ,   i s   c o n n e c t e d   to  the   t o p  

s e c t i o n   of  t he   a u t o c l a v e   l v i a   a  p i p i n g   46  e q u i p p e d   w i t h  

a  r e g u l a t i o n   v a l v e   47.  A  c o o l i n g   s y s t e m ,   48,  is  a l s o  



p r o v i d e d ,   wh ich   is  i n s e r t e d   in  a  p i p i n g   49  in  p a r a l l e l  

r e l a t i v e   to  t he   v a l v e   4 7 .  

L a s t l y ,   the   a u t o c l a v e   1  is   e q u i p p e d   w i t h   a 

h e a t i n g   c o i l   50  to  be  fed  w i th   s t e a m   or  a n o t h e r   h e a t i n g  

f l u i d   u n d e r   t he   c o n t r o l   of  a  v a l v e   5 1  ,   and  a  c o o l i n g  

c o i l   52  is  l i k e w i s e   p r o v i d e d ,   wh ich   is  fed  w i t h   w a t e r  

or  a n o t h e r   c o o l a n t   u n d e r   t he   c o n t r o l   of  a  v a l v e   53 

(FIGURES  1  and  2 ) .  

For  t he   f o r m a t i o n   of  t he   r o l l   14,  the   use  of  t h e  

d e v i c e   shown  in  FIGURES  5  and  6  is  p r o v i d e d .   The  d e -  

v i c e   in  q u e s t i o n   is  c o m p r i s e d   of  a  f i x e d   bed  54  w h i c h  

s u p p o r t s   two  p a i r s   of  w h e e l s   55  i n t e n d e d   fo r   s u p p o r t i n g  

and  d r i v i n g   to  r o t a t i o n   the   drum  13  on  which  the   r o l l  

i s  t o   be  f o r m e d ,   and  a  bed  56,  wh ich   i d l y   s u p p o r t s   t h e  

r o l l e r   57  fo r   s u s t a i n i n g   a  s t a r t i n g   r o l l   of  g a u z e   58 

and  can  be  d i s p l a c e d   p a r a l l e l y   of  t he   a x i s   of  t h e  

w h e e l s   55  f o r   p r o v i d i n g   a  t r a n s v e r s a l   a d j u s t m e n t   of  t h e  

r o l l   58  r e l a t i v e   to  the   drum  13.  The  r o l l   57  is  e n g a g -  

ed  by  a  s l a n t i n g   g u i d e   member  59,  at  the   b o t t o m   end  o f  

which   t h e r e   is  a r r a n g e d   a  r o l l   60  i n t e n d e d   to  d rag   t h e  

g a u z e   r o l l   16  from  the   r o l l   58.  T h r o u g h   an  a r r a y   o f  

f i x e d   r o l l e r s   6 1  -   66  b e t w e e n   wh ich   t i g h t e n i n g   r o l l e r s  

67,  68  ( c a r r i e d   by  a  s w i n g i n g   arm  69)  a re   a r r a n g e d ,   t h e  

g a u z e   web  16  is  t r a n s f e r r e d   f rom  the   f e e d i n g   r o l l e r   60 

to  an  i n c l i n e   7 0  :   s a i d   i n c l i n e   is  c o n t r o l l e d   by  a  h y d r a u -  

l i c   j a c k   71  fo r   p r o g r e s s i v e l y   r o t a t i n g   a b o u t   the   a x i s  

of  the   r o l l e r   66  from  the   p o s i t i o n   shown  in  d a s h - a n d - d o t  

l i n e   in  FIGURE  5  to  the  p o s i t i o n   shown  in  s o l i d   l i n e s  



in  t h e   same  FIGURE  as  t he   w r a p p i n g   of  t he   web  16  a b o u t  

t h e   drum  13  p r o c e e d s .   In  t he   zone   a b o v e   t he   i n c l i n e  

70  t h e   web  16  r e c e i v e s   t he   wood  s h e e t s   15,  a r r a n g e d  

in  s u c c e s s i o n   as  shown  in  FIGURES  5  and  6  and  t h e n   t h e y  

a r e   w r a p p e d   t o g e t h e r   w i t h   t he   g a u z e   16  u n t i l   the   f o r m a -  

t i o n   of  t he   r o l l   14  is   c o m p l e t e d .  

The  d y e i n g   s t e p   t a k e s   p l a c e ,   as  a  r u l e ,   as  f o l -  

l o w s  :   The  g a u z e   web  16  i s   g r a d u a l l y   p a i d   o f f   of  t h e  

r o l l e r   58,   t he   s u p p o r t i n g   hub  of  w h i c h ,   57,  t h u s   g r a -  

d u a l l y   a p p r o a c h e s   t he   d e l i v e r y   r o l l e r   60  and  f a l l s  

a l o n g   t he   g u i d e   59.  A f t e r   h a v i n g   r e c e i v e d   the   wood 

s h e e t s   15  in  t he   a r e a   above   t he   i n c l i n e   70,  t he   g a u z e  

web  16  is   w r a p p e d   t o g e t h e r   w i t h   t he   wood  s h e e t s   a b o u t  

t h e   drum  13  and  the   r o l l   14  is   t h u s   f o r m e d .   The  r o l l e r  

71  c o n t r o l s   t he   g r a d u a l   f a l l   of  t he   i n c l i n e   70  so  as  t o  

h o l d   the   web  16  a l w a y s   t a n g e n t i a l l y   of  t he   r o l l   14  in  t h e  

p o i n t   where   t he   w r a p p i n g   s t a g e   is   s t a r t e d .  

The  r o l l   t h u s   p r e p a r e d ,   c o m p l e t e d   w i t h   i t s   f o r a -  

m i n o u s   d i s c s   17  and  h e a d e r s   22,  is   p l a c e d   on  a  c a r r i a g e  

s u c h   as  t h a t   shown  at  10  in  FIGURES  1  to  4:  c a r r i a g e   1 0 ,  

by  means   of  a n o t h e r   c a r r i a g e ,   is   t h e n   c o n v e y e d   to  t h e  

mouth   of  the   c y l i n d r i c a l   s e c t i o n   2  of  the   a u t o c l a v e   a n d  

is   s l i p p e d   t h e r e i n t o   and  c a u s e d  t o   r o l l  o v e r   the   g u i d e s   8 .  

The  end  f l a n g e s   23  and  26  of  t he   drum  13  and  the   r i n g  

20  a r e   b r o u g h t   to  e n g a g e   the   f i x e d   f l a n g e s   24  and  27  

( a p p r o p r i a t e   g a s k e t s   b e i n g   i n s e r t e d   t h e r e b e t w e e n ) ,   r e -  

s p e c t i v e l y ,   and  t he   who le   a s s e m b l y   is   l a t c h e d   in  t he   d e -  

s i r e d   p o s i t i o n   by  t i g h t e n i n g   the   f l y   nut   31  on to   t h e  



s c r e w - t h r e a d e d   p o r t i o n   32  of  the   s t u d   33  and  t h u s  

a g a i n s t  t h e   d i s h   3 0 .  

At  t h i s   s t a g e ,   upon  c l o s i n g   and  t i g h t e n i n g   t h e  

l i d   3,  the   a u t o c l a v e   is  f i l l e d   w i t h   t he   d y e i n g   l i q u o r ,  

t h a t   is  an  a q u e o u s   s o l u t i o n   of  d y e s t u f f ,   v ia   the   v a l v e  

42,  t he   pump  37,  t he   p i p i n g   36,  t h e   p i p e   25,  the   i n n e r  

s p a c e   of  the   drum  13  and  the   o p e n i n g s   29  of  the   l e f t   e n d  

(as  v i e w e d   in  FIGURE  1)  of  t he   d r u m .  

Upon  c l o s i n g   the   f i l l i n g   v a l v e   42,  the   pump  37 

m a i n t a i n s   the  f l ow  of  t he   d y e i n g   l i q u o r   by  f e e d i n g   i t  

i n t o   t he   i n t e r i o r   of  the   drum  13  and  c a u s i n g   i t   to  e m e r g e  

t h e r e f r o m   as  o u t l i n e d   above   ,so  t h a t   the   l i q u o r   is  f o r c e d  

to  f l o w   the   r o l l   14  l o n g i t u d i n a l l y   p r i o r   to  r e t u r n i n g   t o  

t he   pump  37  v ia   t h e   c o n d u i t   28,  38  u n d e r   the   c o n t r o l   o f  

the   v a l v e   40.  The  l i q u i d   f r a c t i o n   which   does  not  f l o w  

t h r o u g h   the   r o l l   14  is  r e t u r n e d ,   c o n v e r s e l y ,   to  t h e  

pump  37  via   the   c o n d u i t   39  c o n t r o l l e d   by  the   v a l v e   4 1 .  

Whi le   t he   h e a t i n g   c o i l   50  a d m i n i s t e r s   to  the   d y -  

e i n g   l i q u o r   the   h e a t   as  r e q u i r e d   f o r   a t t a i n i n g   the   e x p e c t -  

ed  t e m p e r a t u r e   (up  to  1 4 0 ° C ) ,   an  a p p r o p r i a t e   s e t t i n g   o f  

t he   b u t t e r f l y   v a l v e s   40  and  41  p r o v i d e s   an  o u t l e t   b a c k -  

p r e s s u r e   which  o r i g i n a t e s   a  r i s e   of  t he   p r e s s u r e   of  t h e  

l i q u i d   f l o w i n g   t h r o u g h   the   r o l l   14  up  to  a  h igh   v a l u e  

such   as  fo r   e x a m p l e ,   5  b a r s .   The  d y e i n g   l i q u o r   is  t h u s  

c o m p e l l e d   to  r e a c h   e v e n l y   and  at  a  h igh   t e m p e r a t u r e   a l l  

t he   i n t e r s t i c e s   of  t he   wood  and  a  s a t i s f a c t o r y   f i n i s h i n g  

is   t h u s   a c h i e v e d .  

The  pump  44  is  i n t e n d e d   f o r  o r i g i n a t i n g   in  the  i n -  



t e r i o r   of  t he   a u t o c l a v e   such   a  s t a t i c   p r e s s u r e   as  t o  

e n a b l e   t he   l i q u o r   to  a t t a i n   t e m p e r a t u r e s   in  the   o r d e r  

of  m a g n i t u d e   of  1 3 0 ° C  -   140°C  w i t h o u t   h a v i n g  t h e   l i q u o r  

b r o u g h t   to  a  b o i l .   The  pump  44  has  i t s   i n t a k e   s i d e   c o n -  

n e c t e d   wi th   t he   v e s s e l   45  which  a c t s   l i k e   an  e x p a n -  

s i o n   pot  and  r e c e i v e s   l i q u o r   f rom  t he   a u t o c l a v e ,   w h e n  

t h e   v a l v e   47  is  c l o s e d ,   t h r o u g h   a  c o o l e r   48  which   i s  

i n t e n d e d   fo r   l o w e r i n g   the   l i q u o r   t e m p e r a t u r e   to  a b o u t  

6 0 ° C  -   70°C.  The  pump  44,  m o r e o v e r ,   p e r m i t s   t h a t   p o s s -  

i b l y   added   d y e s t u f f s   i n t r o d u c e d   in  t h e   v e s s e l   45  may  b e  

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

p r e s s u r i z e d .   The  p i p i n g   46,  in  i t s   t u r n ,   is   i n t e n d e d  

b o t h   f o r   the   i n i t i a l   d e - a e r a t i o n   of  t h e   r o l l   14  and  f o r  

f e e d i n g   the   v e s s e l   45  w i t h   t he   w a t e r   wh ich   is  r e q u i r e d  

f o r   d i l u t i n g   p o s s i b l y   added   d y e s t u f f s .  

I t   s h o u l d   be  n o t e d   t h a t   t h e   l o n g i t u d i n a l   f l ow  o f  

l i q u o r   u r g e d   t h r o u g h   the   r o l l   14  t e n d s   to  i m p a r t   t h e r e -  

to  a  r i g h t w a r d   t h r u s t ,   as  v i e w e d   in  FIGURE  1.  Th i s   h a s  

t h e   b e n e f i c i a l   e f f e c t   of  k e e p i n g   t he   r o l l   14  s n u g l y  

a g a i n s t   t he   r i g h t   f o r a m i n o u s   d i s c   17,  w h e r e a s   the   l e f t  

f o r a m i n o u s   d i s c   17  is  u r g e d ,   in  i t s   t u r n ,   a g a i n s t   t h e  

c o r r e s p o n d i n g   r o l l   end .   The  a s s e m b l y   is   t h u s   w e l l   c o m -  

p a c t e d   and  m o t i o n l e s s .   P r o v i s i o n s   c o u l d   be  made,   at  a n y  

r a t e ,   fo r   r e v e r s i n g   the   d i r e c t i o n   of  f l ow  of  t he   d y e i n g  

l i q u o r .  

Once  the   d y e i n g   s t e p   is  o v e r ,   t he   p r o c e s s   b e i n g  

p a r t i c u l a r l y   a d v a n t a g e o u s   due  to  t he   b e n e f i c i a l   e f f e c t s  

of  t he   a x i a l   f l ow  a t   h igh   t e m p e r a t u r e   and  u n d e r   a  h i g h  



p r e s s u r e   t h r o u g h   the   r o l l   of  m a t e r i a l   to  be  dyed ,   t h e  

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

p r o v e d   o u t p u t   and  an  i m p r o v e d   e v e n n e s s   of  t he   c o l o u r  

of  t he   end  p r o d u c t ,   t he   d y e i n g   l i q u o r   is  c o o l e d   by  t h e  

c o i l   52  and  f i n a l l y   d i s c h a r g e d   t h r o u g h   t h e   v a l v e   4 3 .  



1.  A  p r o c e s s   f o r   d y e i n g   s h e e t   m a t e r i a l s ,   e s p e c i a l -  

ly  wood  in  s h e e t   f o r m ,   c h a r a c t e r i z e d   in  t h a t   i t   p r o v i d e s  

f o r   a r r a n g i n g   t h e   s h e e t s   to  be  d y e d ,   in  s u c c e s s i o n ,   on 

a  web  of  a  l i q u i d - p e r v i o u s   p l i a b l e   m a t e r i a l ,   w r a p p i n g  

s a i d   web  w i t h   t h e   s u p e r p o s e d   s h e e t s   t h e r e o n   a b o u t   a  s u p -  

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

t e r i o r   of  an  a u t o c l a v e   and  s u b j e c t i n g   s a i d   r o l l   to  a n  

a x i a l   f low  of  a  d y e i n g   l i q u o r   at   a  h igh   t e m p e r a t u r e   a n d  

u n d e r   a  h igh   p r e s s u r e .  

2.  An  i n s t a l l a t i o n   f o r   d y e i n g   m a t e r i a l s   in  s h e e t  

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

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

and  an  a u t o c l a v e   e q u i p p e d   w i t h   means  f o r   r e c e i v i n g   s a i d  

s u p p o r t i n g   a x l e   w i t h   a  r o l l   t h e r e o n   and  means  fo r   o r i g i -  

n a t i n g   a  f low  of  d y e i n g   l i q u o r   at  a  h igh   t e m p e r a t u r e   a n d  

u n d e r   a  h igh   p r e s s u r e   f l o w i n g   t h r o u g h   s a i d   r o l l   in  t h e  

a x i a l   d i r e c t i o n .  

3.  I n s t a l l a t i o n   a c c o r d i n g   to  C la im  2,  c h a r a c t e r i z e d  

in  t h a t   s a i d   means   f o r   o r i g i n a t i n g   a  s t r e a m   of  d y e i n g  

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

t h e   d e l i v e r y   s i d e   c o n n e c t e d   w i t h   t he   i n s i d e   of  the   a u t o -  

c l a v e   by  r e s p e c t i v e   p i p i n g s ,   at  l e a s t   one  of  s a i d   p i -  

p i n g s   fo r   c o n n e c t i o n   c o m p r i s i n g   v a l v e   means  a d a p t e d   t o  

o r i g i n a t e   a  b a c k - p r e s s u r e   a g a i n s t   t he   f l ow  of  s a i d   d y -  

e i n g   l i q u o r .  

4.  I n s t a l l a t i o n   a c c o r d i n g   to  Cla im  3,  c h a r a c t e r i / e d  

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



v e r y   s i d e   c o n n e c t e d   to  one  of  s a i d   c o n n e c t i o n   p i p i n g  

of  t he   f i r s t   pump  and  h a v i n g   i t s   i n t a k e   s i d e   c o n n e c t -  

ed  to  t h e   a u t o c l a v e   top  by  a  p i p i n g   e q u i p p e d   wi th   a  c o o l -  

ing  m e a n s ,   s a i d   a d d i t i o n a l   pump  b e i n g   so  p r o p o r t i o n e d  

as  to  m a i n t a i n   the   s t a t i c   p r e s s u r e   w i t h i n   the   a u t o c l a v e  

at   such   a  v a l u e   as  to  e n a b l e   the   d y e i n g   l i q u o r   to  a t t a i n  

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

e n t e r i n g   a  b o i l .  

5.  I n s t a l l a t i o n   a c c o r d i n g   to  C la im  3,  c h a r a c t e r i z e d  

in  t h a t   s a i d   s u p p o r t i n g   a x l e   is   in  t he   form  of  a  t u b e  

w i t h   o p e n i n g s   at  bo th   ends   and  s a i d   means  fo r   o r i g i n a t i n g  

a  f l ow  of  d y e i n g   l i q u o r   a re   so  e m b o d i e d   as  to  o r i g i n a t e  

a  s t r e a m   of  l i q u o r   g o i n g   from  e i t h e r   end  to  the  o t h e r  

of  s a i d   t u b u l a r   s u p p o r t i n g   a x l e   in  t he   i n t e r i o r   of  i t  

and  r e t u r n i n g   in  t he   r e v e r s e   d i r e c t i o n ,   t h r o u g h   s a i d  

r o l l   and  v i c e   v e r s a .  

6.  i n s t a l l a t i o n   a c c o r d i n g   to  C la im  2,  c h a r a c t e r i z e d  

in  t h a t   s a i d   s u p p o r t i n g   a x l e   is  e q u i p p e d   w i th   f o r a m i n o u s  

d i s c s   moun ted   on  s a i d   a x l e   at  t he   ends   of  s a i d   r o l l   i n  

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

on  s a i d   s u p p o r t i n g   a x l e .  
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