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(§4)  Drying  installation. 

Drying  installation  intended  mainly  for  the  drying  of  prin- 
ting  ink  (12)  applied  to  a  material (10)  from  a  printing  machine, 
including  a  transport  arrangement  (4)  or  path  forming  a  carrier 
for  a  material  (10)  through  the  drying  installation  together  with 
a  number  of  heatradiating  members  (16-16c)  intended  for 
drying  and/or  curing  of  printing  ink  applied  to  the  material,  to- 
gether  with  a  number  of  holes  (18)  or  nozzles  intended  to  per- 
mit  the  passage  of  an  air  flow.  The  respective  heat-radiating 
members  (16)  are  designed  to  firstly  supply  heat  to  the  mem- 
bers  (22)  for  heating  up  an  air  flow  (23)  which  is  intended  to 
pass  through  the  holes  or  nozzles  (18)  and  be  directed  by  these 
towards  the  transport  arrangement  (4)  and  secondly  to  supply 
heat  by  radiation  to  printing  ink  (12)  which  has  been  applied to 
the  material (10). 



T e c h n i c a l   F i e l d  

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  d r y i n g  

i n s t a l l a t i o n   and  p r e f e r a b l y   to   a  d r y i n g   i n s t a l l a t i o n  

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

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

i n c l u d e s   a ' t r a n s p o r t   a r r a n g e m e n t ,   c o m p r i s i n g   a  c a r r i e r  

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

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

a r e   i n t e n d e d   to   d r y   a n d / o r   c u r e   t h e   p r i n t i n g   i n k   a p p l i e d  

to  t h e   m a t e r i a l ,   and   a  n u m b e r   of  h o l e s   or  n o z z l e s  

p r o v i d e d   f o r   t h e   p a s s a g e   of   a i r .  

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

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

t h e   p r i n t i n g   i n k   w h i c h   i s   c u r a b l e   by  m e a n s   of  i n f r a - r e d  

r a y s   or  i r - r a y s ,   b u t   w h i c h   can   a l s o   d r y   t h e   p r i n t i n g   i n k  

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

v i a   h o t   a i r .  

F i r s t l y   i t   s h o u l d   be  n o t e d   t h a t   t h e   i n v e n t i o n  

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

on  t h e   o t h e r   h a n d   i t   s h o u l d   be  b o r n e   in   mind   t h a t   t h e  

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

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

m a c h i n e   and  w h e r e   t h e   a p p l i e d   l a y e r   of  p r i n t i n g   i n k   i s  

t h i c k .  

BACKGROUND 

The  m e t h o d   i s   a l r e a d y   known  of  a r r a n g i n g   v a r i o u s  

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

m a c h i n e s   so  t h a t   by  t h i s   means   i t   i s   p o s s i b l e   to   d r y   t h e  



p r i n t i n g   i n k   a p p l i e d   to   a  m a t e r i a l   f r o m   t h e   p r i n t i n g  

m a c h i n e .  

The  d r y i n g   p r o c e s s   and   t h e   d r y i n g   m e t h o d s   w h i c h  

can   be  e m p l o y e d   a r e   g o v e r n e d   by  t h e   c h e m i c a l   c o m p o s i t i o n  

of   t h e   i n k   and  t h e   p r i n t e d - m a t e r i a l .  

Thus   t h e   m e t h o d   i s   a l r e a d y   known  of  b r i n g i n g  

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

i n k   h a s   p r o f i t   as  s u c h   t h a t   i t   c an   c u r e   w i t h   t h e   a i d   o f  

m e m b e r s   w h i c h   e m i t   u l t r a v i o l e t   r a y s .   H e r e   c u r i n g   of   t h e  

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

c u r i n g "   and  t h i s   s i g n i f i e s   t h a t   t h e   r a d i a t i o n   a c t i v a t e s  

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

i n k   l a y e r   ( i n t e r l i n k i n g   of  m o l e c u l e s )   t a k e s   p l a c e .  

F u r t h e r m o r e ,   w i t h   s o l v e n t - b a s e d   p r i n t i n g   i n k s ,  

t h e   m e t h o d   i s   a l r e a d y   known  of   u n d e r t a k i n g   t h e   d r y i n g  

p r o c e s s   by  e v a p o r a t i o n   or  v a p o r i s a t i o n ,   i e   p h y s i c a l  

d r y i n g ,   and   f o r   t h i s   p u r p o s e   i t   h a s   b e e n   p r o p o s e d   t h a t  

h o t   a i r   s h o u l d   p a s s   a c r o s s   t h e   m a t e r i a l   on  t h e   s i d e   w h e r e  

t h e   p r i n t i n g   i n k   h a s   b e e n   a p p l i e d .  

I t   i s   a l s o   known  t h a t   p h y s i c a l   d r y i n g ,   w h i c h  

t a k e s   p l a c e   as  r e s u l t   o f  e v a p o r a t i o n   or  v a p o r i s a t i o n   o f  

a  s o l v e n t - f o r m i n g   p a r t   of  a  p r i n t i n g   i n k ,   can   r e s u l t   i n  

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

q u a n t i t y   of   a i r   ( i n j e c t i o n )   a n d / o r   an  i n c r e a s i n g   s u p p l y  

of   h e a t .  

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

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

u t i l i s i n g   m a i n l y   t h e   i n f r a - r e d   r a d i a t i o n   ( i r - r a d i a t i o n )  



e m i t t e d   f r o m   t h e   m e m b e r .  

The  s t e n c i l   p r i n t i n g   i n k s   w h i c h   a r e   n o r m a l l y  

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

or  by  m e a n s   of  a  c o m b i n a t i o n   of   t h e s e   two  m e t h o d s ,   a n d  

s i n c e   t h e   d r y i n g   i n s t a l l a t i o n   h a s   to   be  d e s i g n e d   so  t h a t  

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

i t s   d e s i g n   b e c o m e s   c o m p l i c a t e d .  

DESCRIPTION  OF  THE  I N V E N T I O N  

TECHNICAL  PROBLEM 

R e g a r d l e s s   of   t h e   t y p e   of  i n k   e m p l o y e d   or   t h e  

d r y i n g   i n s t a l l a t i o n   u t i l i s e d   i t   i s   common  to  a l l   d r y i n g  

i n s t a l l a t i o n s   t h a t   t h e s e   a r e   r e g a r d e d   as  a  n e c e s s a r y  

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

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

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

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

e n e r g y   c o n s u m p t i o n   and   p o w e r   r e q u i r e m e n t s   d e p e n d   on  . t h e  

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

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

i n s t a l l a t i o n .  

For   t h i s   r e a s o n   t h e   f a c t   h a s   e m e r g e d   t h a t  

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

i n s t a l l a t i o n   i s   to   be  d i m e n s i o n e d   so  t h a t   i t   w i l l   d r y  

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

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

One  p a r t i c u l a r   p r o b l e m   h a s   e m e r g e d   when  t h e  

aim  h a s   b e e n ,   by  i n c r e a s i n g   t h e   q u a n t i t y   of   a i r   p e r   u n i t  

of  t i m e , ( i n j e c t i o n ) ,   to   r e d u c e   t h e   d r y i n g   t i m e   b e c a u s e  



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

f l o w   a d j a c e n t   to   t h e   n o z z l e s   and  c o n s e q u e n t l y   t h e s e  

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

t h e   f l o w   p a t t e r n .  

I t   i s   o b v i o u s   t h a t   t h e   e n e r g y   f e d   i n t o   a  d r y i n g  

i n s t a l l a t i o n   s h o u l d   be  c a p a b l e - o f   b e i n g   a d a p t e d   to  t h e  

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

s h o u l d   be  p o s s i b l e   to   s h u t   down  a  d r y i n g   i n s t a l l a t i o n  

when  no  m a t e r i a l   i s   to   be  d r i e d ;   i t   s h o u l d   be  p o s s i b l e  

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

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

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

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

T h i s   s i g n i f i e s   t h a t   i t   s h o u l d   be  p o s s i b l e   t o  

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

s p e e d  a n d   to   d e a l   w i t h   t h i c k   l a y e r s   of   p r i n t i n g   i n k .  

In   t h i s   c o n n e c t i o n   i t   h a s   p r o v e d   to   be  a n  

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

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

f o r   h e a t i n g   up  and   d r y i n g   p r i n t i n g   i n k s ,   e v e n   when  t h e  

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

In   o r d e r   to   a c h i e v e   t h e   d e s i r e d   r a p i d   h e a t i n g  

up  i t   i s   c e r t a i n l y  v i t a l   t h a t   a l l   t h e   e n e r g y   i n p u t   b e  

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

as  p o s s i b l e   i s   l o s t ,   b u t   e v e n   more   i m p o r t a n t   i s   t h e  

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

t h a t   t h e   m a t e r i a l   i s   n o t   d a m a g e d   by  h e a t .  



I t   h a s   a l s o   p r o v e d   to   be  a  p r o b l e m   when  d r y i n g  

a  l a y e r   of  i n k   on  t h e   m a t e r i a l ,   w h e r e   low  d r y i n g   t e m p e r a -  

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

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

no  d i r e c t   h e a t   r a d i a t i o n   i s   r e q u i r e d ,   i t   b e i n g   s u f f i c i e n t  

h e r e   to   h a v e   a  h e a t e d   f l o w  o f  a i r .  

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

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

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

i n f r a - r e d   r a d i a t i o n .  

P a r t i c u l a r l y   a t   h i g h   p r i n t i n g   s p e e d s   i t   h a s  

p r o v e d   to   be  a  p r o b l e m   to  r e s t r i c t   h e a t   t r a n s f e r   f r o m  

h e a t - e m i t t i n g   m e m b e r s   to   t h e   m a t e r i a l .   As  a  r u l e   d i r e c t  

a n d / o r   i n d i r e c t   h e a t   t r e a t m e n t   t h r o u g h o u t   t h e   e n t i r e  

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

t e m p e r a t u r e   on  t h e   p a r t   of  t h e   m a t e r i a l .  

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

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

p r i n t i n g   i n k   on  t h e   m a t e r i a l   w i t h   r e l a t i v e l y   low  h e a t  

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

n o r m a l l y   e i t h e r   d r y   t h e   o u t e r   l a y e r   of  i n k ,   or  e l s e  

t h e   m a t e r i a l   b e c o m e s   h o t .  

I t   i s   o b v i o u s l y   an  e v e n   more   d i f f i c u l t   p r o b l e m  

to  make  h e a t   a p p l i c a t i o n   so  i n t e n s i v e   and  so  r a p i d   t h a t  

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

( the  f i r s t   p o r t i o n )  o f   t h e   e n t i r e   d r y i n g   i n s t a l l a t i o n   i s  

s w i t c h e d   o n .  

THE  SOLUTION 

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  d r y i n g  



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

d r y   p r i n t i n g   i n k   a p p l i e d   to   a  m a t e r i a l   f r o m   a  p r i n t i n g  

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

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

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

of   h e a t - p r o d u c i n g   m e m b e r s   w h i c h   a r e   d e s i g n e d   to   d r y   a n d / o r  

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

w i t h   a  n u m b e r   of  h o l e s   or  n o z z l e s   s u i t a b l e   f o r   p a s s a g e  

of   a i r .  

W i t h   t h e   aim  of   s o l v i n g   t h e   p r o b l e m s   d e s c r i b e d  

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

h e a t - p r o d u c i n g   m e m b e r s   s h o u l d   be  a r r a n g e d   so  t h a t   o n  

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

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

n o z z l e s   and   by  t h i s   m e a n s   be  d i r e c t e d   t o w a r d s   t h e  

t r a n s p o r t   a r r a n g e m e n t ,   and  s e c o n d l y   to   s u p p l y   h e a t   b y  

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

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

The  member   s h o u l d   p r e f e r a b l y   be  w a v e - s h a p e d   w i t h  

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

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

f o r m i n g   a  s p a c e   c o n t a i n i n g   one  or   more   h e a t - r a d i a t i n g  

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

t h e   t r a n s p o r t   a r r a n g e m e n t .   Means  w h i c h   a r e   d e s i g n e d   t o  

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

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

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

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

w a l l   p o r t i o n s .  



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

w h e r e   t h e   h e a t - r a d i a t i n g   member   c o m p r i s e s   one  or  m o r e  

m e m b e r s   e m i t t i n g   i n f r a - r e d   r a y s   and  p o s s i b l y   a  r e f l e c t o r .  

The  i n v e n t i o n   f u r t h e r m o r e   i n d i c a t e s   t h a t   a n  

a i r   f l o w   be  a r r a n g e d   on  e a c h   s i d e   of  t h e   member   so  a s  

to   r e d u c e   t h e   t e m p e r a t u r e   r i s e   of  t h e   p r i n t i n g   i n k .  

B e c a u s e   t h e   f l o w   of  a i r   " c o o l s "   t h e   u p p e r  

s u r f a c e   of   t h e   p r i n t i n g   i n k ,   a  h i g h   p o w e r   i n p u t   c an   b e  

c o n n e c t e d   up  to   t h e   member   w i t h   r e s u l t a n t   e f f i c i e n t  

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

of  h e a t   b e i n g   t r a n s f e r r e d   to   t h e   m a t e r i a l .  

TECHNICAL  ADVANTAGES 

The  t e c h n i c a l   a d v a n t a g e s   w h i c h   can   be  p e r c e i v e d  

as  b e i n g   c o n n e c t e d   w i t h   a  d r y i n g   i n s t a l l a t i o n   in   a c c o r d a n c e  

w i t h   t h e   p r e s e n t   i n v e n t i o n   a r e   t h a t   h e a t i n g   up  of  t h e  

a i r   e m p l o y e d   c an   t a k e   p l a c e   v e r y   r a p i d l y   b e c a u s e   f u l l  

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

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

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

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

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

member   f o r   h e a t i n g   up  t h e   h o t   a i r   and  s u b s e q u e n t l y   t h e  

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

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

e m i t t e r s .  

When  d r y i n g   a  l a y e r   of   i n k   on  a  m a t e r i a l   s u i t e d  

f o r   low  t e m p e r a t u r e ,   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

a r r a n g e m e n t s  s i m p l e   r e g u l a t i o n   of   t e m p e r a t u r e   can   t a k e  

p l a c e .  



I n   a d d i t i o n   t h e   c o m b i n a t i o n   of   e f f i c i e n t   i n f r a -  

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

i n k   e n s u r e s   t h a t   h e a t   t r a n s m i s s i o n   to   t h e   m a t e r i a l   i s   l o w ,  

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

p l a c e .  

The  e s s e n t i a l   c h a r a c t e r i s t i c s   of  a  d r y i n g  

i n s t a l l a t i o n   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n  

a r e   d e s c r i b e d   in   p a t e n t   c l a i m   1  w h i c h   f o l l o w s .  

BRIEF  DESCRIPTION  OF  DRYINGS 

.  In   t h e   f o l l o w i n g   d e t a i l s   a r e   g i v e n ,   by  r e f e r e n c e  

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

i n v e n t i o n   w h i c h   e x h i b i t s   t h e   m o s t   s i g n i f i c a n t   f e a t u r e s .  

F i g .   1  i l l u s t r a t e s   a  p r o p o s e d   d r y i n g   i n s t a l l a t i o n  

in   p e r s p e c t i v e   v i e w   u t i l i s i n g   t h e  

c h a r a c t e r i s t i c s   w h i c h   a r e   s i g n i f i c a n t   o f  

t h e   p r e s e n t   i n v e n t i o n .  

F i g .   2  i l l u s t r a t e s   in   s i d e   v i e w   and   s e c t i o n   a  

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

t h e   p r e s e n t   i n v e n t i v e   a r r a n g e m e n t   c an   b e  

e m p l o y e d ,  

F i g .   3  s h o w s   t h e   t e m p e r a t u r e   v a r i a t i o n s   in   t h e  

m a t e r i a l   as  t h i s   p a s s e s   t h r o u g h   t h e  

d r y i n g   i n s t a l l a t i o n   a n d  

F i g .   4  s h o w s   in   p e r s p e c t i v e   v i e w   a  p r e f e r r e d  

e m b o d i m e n t   of   t h e   o r i e n t a t i o n   of  t h e  

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

BEST  MODE  OF  CARRYING  OUT  THE  INVENTION 

T h u s   F i g .   1  s h o w s   i n   p e r s p e c t i v e   v i e w   a  d r y i n g  



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

a  s t e n c i l   p r i n t i n g   m a c h i n e ,   r e s t i n g   on  a  s u b - s u r f a c e   1 .  

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

n o t a t i o n   n u m b e r   2.  T h e  d r y i n g   i n s t a l l a t i o n   c o n s i s t s   o f  

a  p e d e s t a l   3  s u p p o r t i n g   a  t r a n s p o r t   a r r a n g e m e n t   in   t h e  

f o r m   of  a  t r a n s p o r t   p a t h   w h i c h   can   move  in   t h e   h o r i z o n t a l  

p l a n e .   T h i s   t r a n s p o r t  p a t h   4  i s   i n t e n d e d   to   t r a n s p o r t  

f r o m   p o s i t i o n   "A"  s h e e t s   p r o v i d e d   w i t h   p r i n t e d   m a t t e r  

and  p r i n t i n g   i n k   or  m a t e r i a l   o r i g i n a t i n g   f r o m   a  p r i n t i n g  

m a c h i n e   to   a  p o s i t i o n   "B"  l o c a t e d   on  a  s t a c k i n g   a r r a n g e -  

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

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

i n s t a l l a t i o n   2  so  as  to   d r y   t h e   p r i n t i n g   i n k   w h i c h   f o r m s  

t h e   p r i n t e d   i m a g e .   For   t h i s   p u r p o s e   d r y i n g   i n s t a l l a t i o n  

2  h a s   a  n u m b e r   of   m e m b e r s ,   n o t   i l l u s t r a t e d   i n   F i g .   1 ,  

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

t h e   h e a t   r a d i a t o r s   or  to   t h e   m e m b e r s   e m i t t i n g   i n f r a - r e d  

r a y s .   T h e s e   m e m b e r s   a r e   i n c o r p o r a t e d   in   t h e   u p p e r   p o r t i o n  

of  t h e   d r y i n g   i n s t a l l a t i o n   w i t h   r e f e r e n c e   n o t a t i o n   3b  .  -  

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

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

r e f e r e n c e   n o t a t i o n   3a .   The  h e a t e d   a i r   p a s s e s   a r o u n d   t h e  

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

p o r t i o n   3b  a n d   in   t h i s   p o r t i o n   3b  t h e   a i r   i s   a l l o w e d   t o  

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

a b o v e   t h e  h o r i z o n t a l   p l a n e   of  t h e   t r a n s p o r t   p a t h .  

As  t h e   p r i n t e d   s h e e t   or   m a t e r i a l   i s   f e d   f r o m  

t h e   p r i n t i n g   m a c h i n e   a t   a  p r e d e t e r m i n e d   h e i g h t   i t   i s  

e s s e n t i a l   t h a t   t h e   p o r t i o n   of  t h e   t r a n s p o r t   pa th   4  p r o v i d e d  



w i t h   r e f e r e n c e   n o t a t i o n   4b  be  l o c a t e d   a t   a  h e i g h t   w h i c h  

p e r m i t s   i t   to   r e c e i v e   t h e   s h e e t   or   m a t e r i a l   p r o v i d e d  

w i t h   p r i n t   f r o m   t h e   p r i n t i n g   m a c h i n e .   H e n c e   s e c t i o n   4 b  

h a s   to   be   f i x e d .   The   s ame   c a n  b e   r e g a r d e d   as  a p p l y i n g  

to  s e c t i o n   4 c ,   w h i c h   i s   a  d i s c h a r g e   s e c t i o n   of   t h e  

t r a n s p o r t   p a t h   4.  I t   s h o u l d   be  n o t e d   t h a t   in   F i g .   1  

t h e   t r a n s p o r t   p a t h   4  i s   p l a c e d   a t   a  d i s t a n c e   "a"  f r o m  

s e c t i o n   3b  and   p a r t i c u l a r l y   a  p l a n e   5a  d e f i n e d   by  t h e  

n o z z l e s   i n   s e c t i o n   3b .   T h i s   s p a c i n g   "a"  m u s t   b e  

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

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

c o n s i d e r a b l e   h e i g h t .  

F i n a l l y   F i g .  1   s h o w s   t h a t   s e c t i o n   3b  i s   a r r a n g e d ,  

v i a   a  h i n g e   8  to   be  c a p a b l e   o f   b e i n g   b e n t   u p w a r d s   t o  

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

of   t h e  t r a n s p o r t   p a t h ,   and   s e c o n d l y   of   t h e   n o z z l e s  

l o c a t e d   on  t h e   i n s i d e   of  s e c t i o n   3b,   and  f o r   c l e a n i n g  

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

m e m b e r s .  

By  m e a n s   o f   an  arm  6  i t   i s   p o s s i b l e   to   r e g u l a t e  

t h e   s p a c i n g   " a " ,   in   t h a t   t h e   arm  6  r o t a t e s   a r o u n d   a  

c e n t r e   o f   r o t a t i o n   20  and   by  t h i s   m e a n s   r a i s e s   or   l o w e r s  

t h e   t r a n s p o r t   p a t h   4  in   t h e   d r y i n g   s e c t i o n .  

A  c o n t r o l   p a n e l   i s   i n d i c a t e d   by  r e f e r e n c e  

n o t a t i o n   7 .  

F i g .   2  i l l u s t r a t e s   in   h e i g h t   v i e w   and   s e c t i o n  

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

of   t h e   i n v e n t i o n   c a n   be  u t i l i s e d .   H e r e   t h e   m a t e r i a l   h a s  

b e e n   g i v e n   r e f e r e n c e   n o t a t i o n   10  and  t h e   p r i n t i n g   i n k  



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

n o t a t i o n   12.   The  d r y i n g   i n s t a l l a t i o n   3  c o m p r i s e s   a  

t r a n s p o r t   a r r a n g e m e n t   4  in   t h e   f o r m   of  a  n e t - s h a p e d   p a t h  

r e s t i n g   on  a  n u m b e r   of  r o l l e r s   5  and  t h e   t r a n s p o r t   p a t h  

4  w i t h   r o l l e r s   5  t h u s   p r o v i d e s   a  c a r r i e r   f o r   t h e   m a t e r i a l  

10  when  t h i s   p a s s e s   t h r o u g h   t h e   d r y i n g   i n s t a l l a t i o n .  

F u r t h e r m o r e   t h e   e m b o d i m e n t   h a s   a t   l e a s t   t w o ,   in   t h e   e x -  

a m p l e   i l l u s t r a t e d - f o u r ,   m e m b e r s   1 6 , 1 6 a , 1 6 b , 1 6 c   w h i c h  

e m i t   i n f r a - r e d   r a y s   i n t e n d e d   to   d r y   a n d / o r   c u r e   t h e  

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

any  l i m i t a t i o n   on  t h e   f u n c t i o n   of  t h e   i n v e n t i o n .  

Each   of  t h e   m e m b e r s   1 6 , 1 6 a , 1 6 b   and  16c  w h i c h  

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

e a c h   o t h e r   t h a t   a  n o z z l e   f o r   h o t   a i r   can   be  o r i e n t a t e d  

b e t w e e n   t h e   r e s p e c t i v e   m e m b e r s   1 6 , 1 6 a   e t c .   The  m a t e r i a l  

and  t h e   p r i n t i n g   i n k   c an   t h e n   be  e x p o s e d   f i r s t l y   t o  

i n f r a - r e d   r a y s   v i a   t h e   member   16  f o r   c u r i n g   t h e   p r i n t i n g  

i n k   12 ,   and  s e c o n d l y   t o  a n   a i r   f l o w   v i a   t h e   h o t   or  c o l d  

a i r   f l o w   d e r i v e d   f r o m   t h e   n o z z l e s   1 8 .  

I t   i s   h o w e v e r   i m p o r t a n t   t h a t   a  s e c t i o n   17  b e t w e e n  

member   16b  and   16c  be  d e s i g n e d   so  t h a t   i t   i s   p o s s i b l e  

t h e r e   to   p r o c e s s   t h e   m a t e r i a l   and  p r i n t i n g   i n k   w i t h   a i r ,  

f o r   e x a m p l e   c o o l e d   or  h e a t e d   a i r .   I t   i s   a l s o   s u g g e s t e d  

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

n o z z l e s   18  so  as  to   d i s t r i b u t e   t h e   f l o w   of  a i r   a b o v e   t h e  

s u r f a c e   of  t h e   m a t e r i a l   1 0 .  

F i g .   3  i l l u s t r a t e s   a  t e m p e r a t u r e   c u r v e   f o r   t h e  

u p p e r   s u r f a c e   of  t h e   l a y e r   of  i n k   12  a p p l i e d   to   t h e  

m a t e r i a l   10  when  t h i s   p a s s e s   t h r o u g h   t h e   d r y i n g   i n s t a l l a t i o n  



s h o w n   i n   F i g .   1.  I f   t h e r e   i s   no  a i r   f l o w   t h r o u g h   t h e  

n o z z l e s   18 ,   t h e r e   i s   a  t e m p e r a t u r e   r i s e   as  s h o w n   by  t h e  

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

g e n e r a t e d   by  t h e   m e m b e r s   1 6  -   16c   w h i c h   e m i t   t h e   i n f r a -  

r e d   r a y s .   I f   a  f l o w   of   a i r   t r a v e r s e s   t h e   n o z z l e s   1 8 ,  

t h e n   t h e   u p p e r   s u r f a c e   of   t h e   m a t e r i a l   10  w i l l   i n   s e c t i o n  

17  be   i n f l u e n c e d   by  t h e   a i r   f l o w s   f r o m   b o t h   t h e   n o z z l e s  

a d j a c e n t   t o   a  member   16  and   in   s u c h   c a s e   t h e r e   w i l l   b e  

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

s u r f a c e   of   t h e   m a t e r i a l   as  s h o w n   by  c u r v e   " t 2 " .  

N a t u r a l l y   t h e   t e m p e r a t u r e   c u r v e   c an   be  r e d u c e d   f u r t h e r  

i f   a  f l o w   of   c o l d   a i r   i s   e m p l o y e d .  

I t   i s   of   p a r t i c u l a r   i n t e r e s t   to   n o t e   t h a t   c u r v e s  

" t 1 "   and   " t 2 "   a p p l y   to   t h e   t e m p e r a t u r e   i n   t h e   u p p e r  

s u r f a c e   o f   t h e   m a t e r i a l   10 .   C o n c e r n i n g   t h e   t e m p e r a t u r e  

of   t h e   m a t e r i a l   10 ,   t h i s   e x h i b i t s   e s s e n t i a l l y   t h e   s a m e  

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

t r a n s f e r   d o e s   n o t   t a k e   p l a c e   to   t h e   m a t e r i a l   1 0 .  

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

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

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

and  r a d i a t i n g   m e m b e r s   to   t h e   l a y e r   of  i n k   12  w h i c h   h a s  

b e e n   a p p l i e d   to   t h e   m a t e r i a l   10 ,   by  t h i s   means   e n s u r i n g  

r a p i d   d r y i n g .  

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

t o   t h e   m e m b e r s   1 6 , 1 6 a , 1 6 b   and   16c  which  emit  the   i n f r a - r e d   r a y s .  

Of  p a r t i c u l a r   i m p o r t a n c e ,   as  s h o w n   in   F i g .   4 ,  

i s   t h e   e f f e c t   of   e a c h   of   t h e   h e a t - r a d i a t i n g   m e m b e r s   1 6 ,  



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

m e m b e r s   1 6  -   16c  s i g n i f i e s   t h a t   t h e s e   r a p i d l y   a d o p t   s u c h  

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

by  t h i s   m e a n s   m a i n l y   h i g h   i n f r a - r e d   h e a t   r a d i a t i o n   t a k e s  

p l a c e   d i r e c t   to   t h e   i n k - c o a t e d   s e c t i o n   12a  of  t h e  

m a t e r i a l   10  w h i c h   i s   p o s i t i o n e d   b e l o w   t h e   m e m b e r .   H e r e  

t h i s   i n v o l v e s   e x c l u s i v e l y   d i r e c t   r a d i a t i o n   of  h e a t  

t o w a r d s   t h e   m a t e r i a l   10.   H o w e v e r ,   c o n n e c t i o n   of   f u l l  

p o w e r   i n p u t   to   t h e   h e a t - r a d i a t i n g   member   16  a l s o   r e s u l t s  

in   h e a t   b e i n g   t r a n s m i t t e d   to   t h e   member   22  f o r   h e a t i n g  

up  a  f l o w   of  a i r   23  w h i c h   i s   i n t e n d e d   to   p a s s   t h r o u g h  

t h e   h o l e s   or   n o z z l e s   18 ,   18 '   and  as  a  r e s u l t   h o t   a i r  

i s   d i r e c t e d   a g a i n s t   t h e   t r a n s p o r t   p a t h   4  and  t h e   m a t e r i a l  

10  in   s e c t i o n   1 2 b .  

I t   s h o u l d   be  n o t e d   t h a t   when  f i r s t   s w i t c h e d   i n  

a  h e a t - r a d i a t i n g   member   16  w h i c h   g l o w s   r e d   t r a n s m i t s  

i n i t i a l l y   r a d i a n t   h e a t   to   t h e   m a t e r i a l   10  and  t h a t   s o m e  

t i m e   i s   r e q u i r e d   u n t i l   t h e   member   22  i s   h e a t e d   up  a n d  

a  f u r t h e r   p e r i o d   b e f o r e   t h e   a i r   f l o w   23  has   b e e n   h e a t e d  

u p .  

When  h o w e v e r   t h e   a i r   f l o w   23  h a s   b e e n   h e a t e d  

up  to   t h e   r e q u i r e d   l e v e l ,   t h e   p o w e r   i n p u t   to   t h e   h e a t  

r a d i a t i n g   member   16  can   be  r e d u c e d   so  t h a t   t h e   t o t a l  

e f f e c t   of   h e a t   t r a n s f e r   f o r   s e c t i o n s   12a   and  12b  i s  

e s s e n t i a l l y   t h e   s a m e ,   r e g a r d l e s s   of  w h e t h e r   h e a t   t r a n s f e r  

i s   m e a s u r e d   d i r e c t l y   a f t e r   t h e   h e a t - r a d i a t i n g   member   1 6  

i s   s w i t c h e d   in  or  i f   i t   i s   m e a s u r e d   a f t e r   a  s t e a d y - s t a t e  

c o n d i t i o n   e x i s t s   b e t w e e n   t h e   h o t   a i r   and   h e a t   r a d i a t i o n .  



The  i n v e n t i o n   now  r e f e r s   to   an  e m b o d i m e n t   w h e r e  

t h e   member   22  i s   to   be  w a v e - s h a p e d   and  w i t h   d o w n w a r d  

f a c i n g   p o r t i o n s   22a   p r o v i d e d   w i t h   h o l e s   or  n o z z l e s   1 8 ,  

1 8 ' .   The   m e m b e r   22  i s   a l s o   p r o v i d e d   w i t h   u p f a c i n g  

p o r t i o n s   22b  and   w i t h   a d j a c e n t   w a l l   s e c t i o n s   22c  a n d  

22d  f o r m i n g   a  s p a c e   24  w h i c h   e n c l o s e s   t h e   h e a t - r a d i a t i n g  

member   16 .   The  s p a c e   24  i s   o p e n   a t   t h e   b o t t o m   f a c i n g  

t h e   t r a n s p o r t   p a t h   4  so  t h a t   by  t h i s   m e a n s   r a d i a n t   h e a t  

c a n   be  t r a n s m i t t e d   f r o m   t h e   member   16  d i r e c t   to  t h e  

m a t e r i a l   1 0 .  

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

s h o w n   in   F i g .   4,  d e s i g n e d   t o   e m i t   h e a t   f rom  m e t a l   t o  

a i r   be  p r o v i d e d   a d j a c e n t   to   t h e   d o w n w a r d   f a c i n g   p o r t i o n s  

of   t h e   w a l l  p o r t i o n s   22c  and   2 2 d .   T h e s e   means   c a n   b e  

g u i d e   r a i l s   or   t h e   l i k e .   The  member   22  i s   p r o v i d e d   w i t h  

p l a n e   d o w n w a r d   f a c i n g   p o r t i o n s   22a  and   p l a n e   u p w a r d  

f a c i n g   p o r t i o n s   22b  t o g e t h e r   w i t h   p l a n e   w a l l   p o r t i o n s  

22c  and   2 2 d .  

The  n u m b e r   of   h e a t - r a d i a t i n g   m e m b e r s   1 6 ,  

p o s s i b l y   m e m b e r s   21  e m i t t i n g   u l t r a v i o l e t   r a y s ,   and   t h e  

q u e s t i o n   as  to   w h e t h e r   one   or   more   m e m b e r s   a r e   to   b e  

a l l o c a t e d   t o   e a c h   s p a c e   24 ,   a l t e r n a t e   s p a c e s ,   or  s o m e  

o t h e r   d i s t r i b u t i o n ,   d e p e n d s   on  t h e   s p h e r e   of   a p p l i c a t i o n .  

As  s h o w n   i n   F i g .   4,  t h e   p r e s e n t   i n v e n t i o n   a l s o  

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

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

c o m p r i s e s   a  member   21  w h i c h   e m i t s   u l t r a v i o l e t   r a y s ,   w i t h  

a  r e f l e c t o r   25.   T h i s   i s   so  d e s i g n e d   t h a t   i t   can   r e f l e c t  

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



p a t h   4  t o w a r d s  t h e  t r a n s p o r t  p a t h 4 ,   i e   t h e   f l o w   of  l i g h t  

w h i c h   i s   d i r e c t e d   u p w a r d s   in   F i g .   4.  For   t h i s   p u r p o s e  

t h e   u p p e r   p o r t i o n   of  t h e   r e f l e c t o r   s h o u l d   be  p r o v i d e d  

w i t h   an  a n g l e - s h a p e d   p o r t i o n   26,   t h e   t i p   of  w h i c h   i s  

o r i e n t a t e d   t o w a r d s   t h e  m e m b e r   21  w h i c h   e m i t s   u l t r a v i o l e t  

r a y s   and  a t   t h e   s i d e   w h i c h   f a c e s   away  f r o m   t h e   t r a n s p o r t  

p a t h   4.  T h i s   d e s i g n   e n s u r e s   t h a t   u p w a r d l y   d i r e c t e d  

u l t r a v i o l e t   r a y s   a r e   r e f l e c t e d   t o w a r d s   t h e   m a t e r i a l   4 

a t   t h e   s i d e   of   t h e   a c t u a l   member   2 1 .  

Of  p a r t i c u l a r   t e c h n i c a l   s i g n i f i c a n c e   i s   t h e  

f a c t   t h a t   t h e r e   a r e   f l o w s   of  a i r   on  e i t h e r   s i d e   of  t h e  

member   t h r o u g h   t h e   n o z z l e s   18 ,   18 '   w h i c h   a r e   d i r e c t e d  

t o w a r d s   a n d  d i s t r i b u t e d   a r o u n d   t h e   m a t e r i a l   10  and   t h e  

p r i n t i n g   i n k   12.   By  t h i s   m e a n s   i t   i s   p o s s i b l e   to   h a v e  

e x t r e m e l y   h i g h   c o n n e c t e d   p o w e r   i n p u t s   to   t h e   member   1 6  

w i t h o u t   t h e r e   b e i n g   a  r i s k   of  h e a t   t r a n s f e r   to   t h e  

m a t e r i a l   10  and  w i t h o u t   t h e   h e a t   " p e r s i s t i n g "   w i t h i n   t h e  

p r i n t i n g   i n k   1 2 a .  

As  a  r e s u l t   t h e   d r y i n g   t i m e   i s   s h o r t   and   t h e  

t e m p e r a t u r e   r i s e   of   t h e   m a t e r i a l   10  i s   r e s t r i c t e d ,   s o  

t h a t   t h e   d r y i n g   p r o c e s s   c a n   t a k e   p l a c e   in   o n l y   one   p o r t i o n ,  

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

i n s t a l l a t i o n .  

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

t h e   e m b o d i m e n t   d e s c r i b e d   a b o v e   by  way  of  e x a m p l e ,   b u t  

can   be  s u b j e c t e d   to  m o d i f i c a t i o n s   w i t h i n   t h e   f r a m e w o r k  

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



1.  D r y i n g   i n s t a l l a t i o n ,   i n t e n d e d   m a i n l y   f o r   d r y i n g  

p r i n t i n g   i n k s   ( 1 2 a )   a p p l i e d   to   a  m a t e r i a l   (10)   f r o m   a  

p r i n t i n g   m a c h i n e ,   i n c l u d i n g   a  t r a n s p o r t   a r r a n g e m e n t   ( 4 )  

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

(10)   t h r o u g h   t h e   d r y i n g   i n s t a l l a t i o n   t o g e t h e r   w i t h   a  

n u m b e r   o f   h e a t - r a d i a t i n g   m e m b e r s   ( 1 6 , 2 1 )   w h i c h   a r e  

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

t h e   m a t e r i a l   t o g e t h e r   w i t h   a  n u m b e r   o f   h o l e s   (18)   o r  

n o z z l e s   to   c o m m i t   t h e   p a s s a g e   of   an  a i r   f l o w ,   c h a r a c t e r i s e d  

i n   t h a t   t h e   r e s p e c t i v e   h e a t - r a d i a t i n g   m e m b e r s   (16)   a r e  

p r o v i d e d   f i r s t l y   to   s u p p l y   h e a t   to  t h e   m e m b e r s   (22)   f o r  

h e a t i n g   up  a  f l o w   of   a i r   (23)   w h i c h   i s   i n t e n d e d   to   p a s s  

t h r o u g h   t h e   h o l e s   or   t h e   n o z z l e s   (18)   and  to   be  d i r e c t e d  

by  t h e s e   t o w a r d s   t h e   t r a n s p o r t   a r r a n g e m e n t   (4)  a n d  

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

(12)   a p p l i e d   to   t h e   m a t e r i a l   ( 1 0 ) .  

2.  D r y i n g   i n s t a l l a t i o n   as  i n   p a t e n t   c l a i m   1 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   member   (22)   i s   made  w a v e -  

s h a p e d   w i t h   u p w a r d   f a c i n g   p o r t i o n s   ( 2 2 b )   and   w i t h   a d j a c e n t  

w a l l   p o r t i o n s   ( 2 2 c , 2 2 d )   f o r m i n g   a  s p a c e   (24)   e n c l o s i n g  

h e a t - r a d i a t i n g   m e m b e r s   ( 1 6 ) ,   t h e   s a i d   s p a c e   (24)   b e i n g  

o p e n e d   a t   t h e   b o t t o m   t o w a r d s   t h e   t r a n s p o r t   a r r a n g e m e n t  

( 4 ) .  

3 .   D r y i n g   i n s t a l l a t i o n   in   a c c o r d a n c e   w i t h   any   o f  

t h e   p r e c e d i n g   p a t e n t   c l a i m s   c h a r a c t e r i s e d   in   t h a t   m e a n s  

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

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



4.  D r y i n g   i n s t a l l a t i o n   in   a c c o r d a n c e   w i t h   a n y  

of   t h e   p r e c e d i n g   p a t e n t   c l a i m s   c h a r a c t e r i s e d   in   t h a t  

t h e   member   (22 )   i s   p r o v i d e d   w i t h   p l a n e   d o w n w a r d   f a c i n g  

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

S.  D r y i n g   i n s t a l l a t i o n   in   a c c o r d a n c e   w i t h   any  o f  

t h e   p r e c e d i n g   p a t e n t   c l a i m s   c h a r a c t e r i s e d   in   t h a t   t h e  

h e a t - r a d i a t i n g   member   (16)   c o m p r i s e s   a  member   e m i t t i n g  

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

on  e a c h   s i d e   of   t h e   member   so  as  to   r e d u c e   t h e   t e m p e r a t u r e  

r i s e   of   t h e   p r i n t i n g   i n k   and  of   t h e   m a t e r i a l .  

6.   D r y i n g   i n s t a l l a t i o n   f o r   d r y i n g   p r i n t i n g   i n k   ( 1 2 a )  

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

a  m a t e r i a l   (10)   f r o m   a  p r i n t i n g   m a c h i n e ,   i n c l u d i n g   a  

t r a n s p o r t   a r r a n g e m e n t   (4)  or   p a t h   f o r m i n g   a  c a r r i e r   f o r  

t h e   m a t e r i a l   (10)   t h r o u g h   t h e   d r y i n g   i n s t a l l a t i o n   t o g e t h e r  

w i t h   a  n u m b e r   of  i r - r a d i a t i n g   m e m b e r s   ( 1 6 , 2 1 )   i n t e n d e d  

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

t h e   m a t e r i a l   p l u s   a  n u m b e r   of   h o l e s   (18)   or  n o z z l e s  

o r i e n t a t e d   b e t w e e n   t hem  and   i n t e n d e d   to   p e r m i t   t h e  

p a s s a g e   o f   an  a i r   f l o w ,   c h a r a c t e r i s e d   in   t h a t   t h e  

r e s p e c t i v e   i r - r a d i a t i n g   m e m b e r s   (16)   a r e   a r r a n g e d   f i r s t l y  

to   s u p p l y   h e a t   to   m e m b e r s   (22)   f o r   h e a t i n g   up  an  a i r  

f l o w   (23)   w h i c h   i s   d e s i g n e d   to   p a s s   t h r o u g h   t h e   h o l e s   o r  

n o z z l e s   (18)   d i r e c t e d   t o w a r d s   t h e   t r a n s p o r t   a r r a n g e m e n t  

( 4 ) ,   b e t w e e n   two  i r - r a d i a t i n g   m e m b e r s ,   and  s e c o n d l y   t o  

s u p p l y   h e a t   by  d i r e c t   r a d i a t i o n   to   p r i n t i n g   i n k   ( 1 2 )  

a p p l i e d   to   t h e   m a t e r i a l   ( 1 0 ) , a n d   t h a t   t h e   member   ( 2 2 )  

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



to   a b s o r b   h e a t ,   t o g e t h e r   w i t h   means   f o r   g i v i n g   o f f   t h e  

h e a t   a b s o r b e d   to   t h e   f l o w   of   a i r .  
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