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

d r y i n g   i nk   p r i n t e d   on  a  p r i n t   medium  in  a  p r i n t i n g   s y s t e m .  

In  p r i n t i n g   w i t h   a  l i q u i d   on  a  p r i n t   med ium,   t h e   l i q u i d  

mus t   be  d r i e d   b e f o r e   t he   medium  may  be  f u r t h e r   h a n d l e d .   T h e  

s p e e d   w i t h   wh ich   t h e   p r i n t e d   medium  d r i e s   d e p e n d s   upon  t h e  

a b i l i t y   o f  t h e   medium  to  a b s o r b   t he   l i q u i d   and  the   a r e a l  

d e n s i t y   of  t h e   l i q u i d   a p p l i e d   to   t h e   med ium.   I f   t h e   m e d i u m  

d o e s   no t   r e a d i l y   a b s o r b   t he   l i q u i d ,   or  i f   a  l a r g e   q u a n t i t y   o f  

l i q u i d   i s   a p p l i e d   to   a  s m a l l   a r e a   of  t h e   med ium,   t h e  

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

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

In  t he   p a s t ,   p a s s i v e   d r y i n g   of  t h e   medium  has  u s u a l l y  

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

c o n d i t i o n s   i n d i c a t e d   a d d i t i o n a l   d r y i n g   would   be  r e q u i r e d ,   a  

f i x e d   e n e r g y   s o u r c e   has   b e e n   used   to   p r o v i d e   t h e   a d d i t i o n a l  

d r y i n g .   For  e x a m p l e ,   US  3 , 8 9 4 , 3 4 3   d i s c l o s e s   a  h e a t i n g  

e l e m e n t   f o r   d r y i n g   i n k s   on  a  p r i n t e d   web.  Such  a  s y s t e m   m u s t  

be  d e s i g n e d   fo r   t he   w o r s t   c a s e   d r y i n g   p r o b l e m - - t h e   w e t t e s t  

a r e a l   d e n s i t y   and  t h e   l e a s t   a b s o r p t i v e   p r i n t   medium.   Any 

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

t h e   use   of  e x c e s s i v e   e n e r g y   to  d ry   t h e   p r i n t e d   web.  I n  

a d d i t i o n ,   i f   the   web  s t o p s ,   i t   i s   n e c e s s a r y   to  r emove   t h e  

e n e r g y   s o u r c e   to  a v o i d   d a m a g i n g   t he   w e b .  

The  r e q u i r e m e n t   to  a d j u s t   p r i n t i n g   o p e r a t i o n   i n  

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



a r t .   Fo r   e x a m p l e ,   US  3 , 8 3 5 , 7 7 7   and  U S  3 , 9 5 8 , 5 0 9   d i s c l o s e  

a d j u s t m e n t   of  t h e   f l o w   of  ink   t o  a  p r i n t i n g   p r e s s   in   r e s p o n s e  
to   s e n s i n g   of  t h e   d e n s i t y   of  t h e   i m a g e .   In  US  3 , 8 3 5 , 7 7 7 ,   a  

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

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

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

In  US  3 , 9 5 8 , 5 0 9 ,   a  l i t h o g r a p h i c   p l a t e  i s   s c a n n e d   to   d e t e r m i n e  

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

e l e c t r o n i c a l l y   a n a l y z e d   a n d  u s e d   to   a d j u s t  t h e   f l o w   o f  i n k   t o  

v a r i o u s   p r i n t   z o n e s   in   t h e   p r i n t i n g   a r e a .  

In  i nk   j e t   p r i n t e r s ,   i t   i s  w e l l   known  t o  a d j u s t   t h e   i n k  

f l o w   in  r e s p o n s e   to   t h e   m o t i o n   of  t h e   n o z z l e s   r e l a t i v e   to   t h e  

p r i n t   m e d i u m .   For   e x a m p l e ,   US  3 , 7 1 7 , 7 2 2   shows   an  a r r a y   o f  

i n k   n o z z l e s   f o r   p r i n t i n g   a  p a t t e r n  o n   c l o t h .   The  v e l o c i t y   o f  

f l o w   to   t h e   n o z z l e s   i s   a d j u s t e d   a u t o m a t i c a l l y  i n   a c c o r d a n c e  

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

same  i n t e n s i t y   of  p r i n t e d   image  on  t h e   c l o t h .   S i m i l a r l y ,   US 

4 , 0 5 0 , 0 7 5 ,   shows  a d j u s t m e n t   of  t h e   ink   f l o w   or   of  t h e   m a n n e r  
in   w h i c h   t h e   i n k   i s   d e p o s i t e d   on  t h e   p r i n t   medium  t o  

c o m p e n s a t e   f o r   c h a n g e s   in   r e l a t i v e   m o v e m e n t   b e t w e e n   ink   j e t  

and  p r i n t   med ium.   T h u s ,   t h e   w i d t h  o f   a  p r i n t e d   t r a c e   f r o m  

the   i n k   j e t   can   be  m a i n t a i n e d   d e s p i t e   r e l a t i v e   v e l o c i t y  

v a r i a t i o n s   b e t w e e n   t h e  i n k   j e t   and  p r i n t   m e d i u m .  

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

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

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

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

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

t h e   l i q u i d  o n   t h e   p r i n t   medium  r e l a t e d   to   t h e   s t i f f n e s s   o f  

t h e   p a p e r   or   i t s   w i l l i n g n e s s   to  snap   b a c k  t o   i t s   d e s i r e d   f l a t  



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

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

m a t e r i a l   from  t h e   drum  ( i . e . ,   i f   t h e   p a p e r   does   n o t   h a v e  

s u f f i c i e n t   s t i f f n e s s   i t   i s   d i f f i c u l t   to  d e t a c h   from  t h e  

d r u m ) .   F u r t h e r m o r e ,   in  drum  p r i n t e r s   a  c o r o n a   c h a r g e   a s s i s t s  

in  h o l d i n g   t he   l e a d i n g   edge  of  t he   p a p e r   to  t he   drum  and  i s  

e f f e c t i v e   to   " t a c k "   t h e   p a p e r   to  t he   drum.   Wi th   a  p r o p e r  

c o r o n a   c h a r g e   t he   s h e e t   m a t e r i a l   t e n d s   to  f l a r e   ou t   in  a  

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

the   s h e e t   m a t e r i a l   from  t he   drum.  H o w e v e r ,   i f   t he   s h e e t  

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

s u b s t a n t i a l l y   w e t ,   t h i s   would   t e n d   to  b l e e d   o f f   t he   d e s i r e d  

c o r o n a   c h a r g e .   I t   w i l l   be  u n d e r s t o o d   t h a t   t he   above   f a c t o r s  

a f f e c t   t he   d e t a c h m e n t   of  the   p a p e r   from  t he   drum.   I f   s u c h  

d e t a c h m e n t   t a k e s   p l a c e   a t   o t h e r   t h a n   an  op t imum  t i m e ,   t h i s  

may  l e a d   to  p a p e r   jams  and  p r i n t   t e a r i n g ,   or  to  g e n e r a l l y  

u n r e l i a b l e   o p e r a t i o n .  

A c c o r d i n g l y ,   t h e   i n v e n t i o n   s e e k s   to   c o n t r o l   t h e   d r y i n g  

o p e r a t i o n   as  a  f u n c t i o n   of  p r i n t   p a r a m e t e r s   f o r   e f f i c i e n t  

e n e r g y   u se   and  r a p i d   o p e r a t i o n   of  t h e   p r i n t i n g   a p p a r a t u s .  

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

by  c o n t r o l l i n g   t h e   d e t a c h m e n t   of  s h e e t   m a t e r i a l   from  the   d r u m  

as  p r i n t   p a r a m e t e r s   v a r y .  

A c c o r d i n g   to  t h e   i n v e n t i o n ,   a p p a r a t u s   f o r   d r y i n g   i n k  

p r i n t e d   on  a  p r i n t   medium  in  a  p r i n t e r   s y s t e m ,   i s  

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

to  t he   d r y i n g   of  t he   ink  p r i n t e d   on  the   p r i n t   medium,   a n d  

means  r e s p o n s i v e   to  t he   d e t e c t i n g   means  to  c o n t r o l   d r y i n g   o f  

the   ink   p r i n t e d   on  the   p r i n t   medium  in  a c c o r d a n c e   w i t h   t h e  

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



F u r t h e r ,   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 ,   t h e   p r i n t  

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

d r y i n g   c h a r a c t e r i s t i c s   of  t h e   i nk   and  a m b i e n t   h u m i d i t y .  

The  i n v e n t i o n   e x t e n d s   to  a  m e t h o d   of  d r y i n g   ink   p r i n t e d   on  a  

p r i n t   medium  in  a  p r i n t i n g   s y s t e m ,   c h a r a c t e r i s e d  b y   t he   s t e p s  

o f  :  

(a)  d e t e c t i n g   p r i n t   p a r a m e t e r s   r e l a t e d   to   t h e   d r y i n g   of  t h e  

i n k   p r i n t e d   on  t h e   p r i n t   m e d i u m ,   a n d  

(b)  c o n t r o l l i n g   t h e   d r y i n g   of  t h e   i nk   p r i n t e d   on  t h e   p r i n t  

medium  in   a c c o r d a n c e   w i t h   t h e   p r i n t   p a r a m e t e r s .  

The  s c o p e   of  t h e   i n v e n t i o n   i s   d e f i n e d  b y   t h e   a p p e n d e d   c l a i m s ;  

and  how  i t   can  be  c a r r i e d   i n t o   e f f e c t   i s   h e r e i n a f t e r  

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

F i g . 1   i s   a  p e r s p e c t i v e   v i ew   of  a  c o p i e r  s y s t e m   h a v i n g   a  d r u m  

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

i n v e n t i o n ;  

F i g . 2   i s   a  b l o c k   d i a g r a m   of  an  e x i t   a s s e m b l y   a n d  d r y e r   in  t h e  

s y s t e m   of  F i g . 1 ;  

F i g . 3   c o m p r i s e s  :  

F i g s .   3A  and   3B  w h i c h   t a k e n   t o g e t h e r   form  a  b l o c k   d i a g r a m   o f  

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

F i g  . 1 ;  



F i g . 4   i s   a  b l o c k   d i a g r a m   of  s y s t e m s   wh ich   c o n t r o l   h e a t   e n e r g y  
and  d e t e c t   p r i n t   d a t a   d e n s i t y   of  t he   c o p i e r   s y s t e m   of  F i g . 1 ;  

F i g . 5   shows  t h e   t i m i n g   of  p u l s e s   on  c e r t a i n   l i n e s   in  t h e  

s y s t e m   of  F i g . 4 ;  

F i g . 6   shows  t h e   v e l o c i t y   p r o f i l e   of  t he   drum  of  F i g . l   and  t h e  

v e l o c i t y   w a v e s h a p e   of  t h e   e x i t   b e l t s   of  F i g . l ;  

F i g . 7   i s   a  d e t a i l e d   b l o c k   d i a g r a m   of  t he   c o n t r o l   and  d r i v i n g  

s y s t e m   f o r   t he   d r y e r   in  t he   c o p i e r   s y s t e m   of  F i g . l ;  

F i g . 8   i s   a  p l a n   of  an  o p e r a t o r ' s   p a n e l   c o n n e c t e d   to  t h e  

s y s t e m   of  F i g . 3 A ;  

F i g . 9   i s   a  b l o c k   d i a g r a m   of  a  s y s t e m   f o r   d e t e c t i n g   a m b i e n t  

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

m i c r o p r o c e s s o r   in  t h e   s y s t e m   of  F i g . 3 A ;  

F i g . 1 0   i s   a  b l o c k   d i a g r a m   of  a  s y s t e m   fo r   d e t e c t i n g   i n k  

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

m i c r o p r o c e s s o r   in  t he   s y s t e m   of  F i g . 3 A ;  

F i g . 1 1   i s   a  d e t a i l e d   b l o c k   d i a g r a m   of  t h e   m i c r o p r o c e s s o r   a n d  

i t s   b u s s e s   and  p o r t s   in  t he   s y s t e m   of  F i g . 3 A ;  

F i g s .   12  to   16  a r e   f low  c h a r t s   h e l p f u l   in  u n d e r s t a n d i n g  

p o r t i o n s   of  t he   p r o g r a m   fo r   t he   m i c r o p r o c e s s o r   of  F i g . 3 A ;  

F i g . 1 7   i s   a  p e r s p e c t i v e   v iew  of  a  f l a t   t r a n s p o r t   a s s e m b l y   f o r  

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

t h e   i n v e n t i o n ;   a n d  



F i g s .   18  to   22  show  f u r t h e r   e m b o d i m e n t s   of  d r y i n g   a p p a r a t u s  

a c c o r d i n g   to   t h e   i n v e n t i o n .  

A  c o p i e r   s y s t e m   15  ( F i g . 1 )   i n c l u d e s   a  p r i n t e r   w i t h   a  

s h e e t   f e e d   and  drum  t r a n s p o r t   a s s e m b l y   17,  a  s h e e t   e x i t  

a s s e m b l y   465  and  a t   l e a s t   o n e  i n k   d r y e r   464 .   The  p r i n t e r   may  
be  of  t h e   i nk   j e t   t y p e   h a v i n g  i n k   j e t   n o z z l e s   ( n o t   s h o w n )  

c a r r i e d   by  an  a r r a y   t r a n s p o r t   s y s t e m   250 .   C o p i e r   s y s t e m   1 5  

p r o v i d e s   c o n t r o l   and  s e q u e n c i n g   f o r   (1)  s h e e t   f e e d   and  d r u m  

t r a n s p o r t   a s s e m b l y   17,   (2)  a r r a y   t r a n s p o r t   s y s t e m   250  and  (3 )  

e x i t   a s s e m b l y   465  a n d  d r y e r   4 6 4 .  

In  t h e   c o n t r o l   of  d r y i n g ,   s y s t e m  1 5   p r o v i d e s   f o r  

d e t e c t i o n   of  v a r i o u s   p r i n t   p a r a m e t e r s   r e l a t i n g   to  t h e   d r y i n g  
of   t h e   i nk   p r i n t e d   on  a  s h e e t   11.   The  p r i n t   p a r a m e t e r s   t h a t  

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

c h a r a c t e r i s t i c s   of  t h e   i n k .   T h e s e   d e t e c t e d   p r i n t   p a r a m e t e r s  

a r e   u s e d   by  s y s t e m  1 5   e f f i c i e n t l y   to  c o n t r o l   d r y i n g   of  t h e  

i nk   p r i n t e d   on  a  s h e e t   w h i c h   c o n s t i t u t e s   t h e   p r i n t   m e d i u m .  

Such  d r y i n g   may  be  a c c o m p l i s h e d   by  one  or  more  of  t h e  

f o l l o w i n g  : -  

t h e   c o n t r o l   of  h e a t   e n e r g y   s u p p l i e d   to   d r y e r   4 6 4 ;  

t h e   c o n t r o l   of  t he   s p e e d   e x i t   a s s e m b l y   4 6 5 ;  

a n d  

t h e   c o n t r o l   of  t h e   n u m b e r   of  e x t r a  r e v o l u t i o n s   t h a t   a  

s h e e t   i s   r o t a t e d   by  a  drum  10  of  t h e   a s s e m b l y   17.  I n  

a d d i t i o n ,   t h e   d e t e c t e d   p r i n t   p a r a m e t e r s   a r e   u s e d   by  s y s t e m   1 5  

to   c o n t r o l   and  d e l a y   d e t a c h m e n t   o f  a   s h e e t   11  has   d r i e d   t o  

t h e   e x t e n t   t h a t   i t   i s  s u f f i c i e n t l y   s t i f f   f o r   r e l i a b l e  



d e t a c h m e n t .   In  t h i s   m a n n e r   t he   o p e r a t i o n   of  s y s t e m   15 

a p p r o a c h e s   an  o p t i m i z a t i o n   of  t he   d r y i n g   and  d e t a c h i n g  

f u n c t i o n   w i t h   r e s p e c t   to   t ime   and  e n e r g y   u s e d   by  t h e   s y s t e m .  

The  ink   j e t   n o z z l e s   may  be  d r i v e n   by  i n p u t   d a t a   from  a  

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

o r g a n i z e r   to  f e e d   a  d a t a   memory  in  wh ich   t h e   image   d a t a   i s  

s t o r e d   b e f o r e   b e i n g   a p p l i e d   to  t h e   ink  j e t   a r r a y s .   Such  a  

d o c u m e n t - s c a n n i n g   s y s t e m   is   d e s c r i b e d   in  US  4 , 0 6 9 , 4 8 6 ,   and  GB 

1 , 5 6 6 , 8 2 6 .  

S i n g l e   f l e x i b l e   s h e e t s   11  a r e   fed  to  t h e   r o t a r y   drum  10  

from  b i n   12  by  c o n v e y i n g   b e l t s   13.  C o n v e y i n g   b e l t s   13  a r e  

e n t r a i n e d   a r o u n d   d r i v e n   r o l l   20  and  i d l e   r o l l   21.  A  v a c u u m  

p l e n u m   22  w i t h i n   t he   b e l t s   13  is   c o n n e c t e d   by  c o n d u i t   23  to  a  

vacuum  s o u r c e   ( n o t   s h o w n ) .   A  s o l e n o i d   29  o p e r a t e s   a  

m e c h a n i c a l   p a p e r   g a t e   28  ( F i g . 2 )   of  a s s e m b l y   17  in  the   s h e e t  

p a t h   b e t w e e n   p a p e r   g u i d e s   26a  and  27  to   p r e v e n t   any  s h e e t  

from  p r o c e e d i n g   to  drum  10  u n t i l   t h a t   s h e e t   i s   r e l e a s e d .  

Drum  10  i s   d r i v e n   in  a  l oad   mode  and  in  a  p r i n t   mode  by  a  

drum  m o t o r   and  s e r v o   a s s e m b l y   62  ( F i g . 1 ) .   A  l oad   mode  

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

s h e e t ,   i f   a n y .  

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

in  t he   u p p e r   c u r v e   of  F i g . 6 .   I n i t i a l l y   t h e   v e l o c i t y   is   z e r o  

and  c o n t i n u e s   in  t he   p o r t i o n   73  of  t h e   c u r v e   to   be  ze ro   u n t i l  

t he   l o a d   mode  i s   c a l l e d   f o r ,   when  the   drum  is   a c c e l e r a t e d   t o  

l o a d   v e l o c i t y   in  t he   p o r t i o n   70  of  t he   c u r v e .   With   the   d r u m  

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

d rum,   h a v i n g   been   r e l e a s e d   by  t h e   g a t e   28  and  b e c o m e s   l o a d e d  

d u r i n g   t h e   LOAD  p e r i o d   i n d i c a t e d .   The  drum  is   t h e n  

a c c e l e r a t e d   d u r i n g   t he   ACCEL  p e r i o d   in  t he   p o r t i o n   74  of  t h e  

c u r v e ,   u n t i l   i t   has  r e a c h e d   p r i n t   v e l o c i t y .  



P r i n t i n g   o c c u r s   d u r i n g   t h e  P R I N T  p e r i o d   in  t h e   p o r t i o n  
72  of  t he   c u r v e ,   w h e r e a f t e r   t h e   drum  i s   d e c e l e r a t e d   d u r i n g  

t h e   DECEL  p e r i o d   in   t h e   p o r t i o n  7 5 - o f   t h e   c u r v e ,  u n t i l   i t  h a s  

r e a c h e d   l o a d   v e l o c i t y   as  i n d i c a t e d   by  t he   p o r t i o n   71  of  t h e  

c u r v e .  

D u r i n g   t h e   p e r i o d   when  t h e   drum  i s   r o t a t i n g  a t   l o a d  

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

f i r s t   s h e e t   f rom  t h e   drum  and  s u b s e q u e n t   l o a d i n g   of  a  s e c o n d  

s h e e t   on  t h e   drum  a f t e r   r e l e a s e   by  t h e  g a t e   28.  The  UNL 

u n l o a d   p e r i o d   of  t h e   f i r s t   s h e e t  a n d   t h e   LOAD  p e r i o d   o f  t h e  

s e c o n d   s h e e t  o v e r l a p   to  some  e x t e n t .   The  s t e p s   l i s t e d   a b o v e  

a r e   t h e n   r e p e a t e d   f o r   t h e   s e c o n d   and  s u b s e q u e n t   s h e e t s .  

In  c o n v e n t i o n a l   m a n n e r ,   vacuum  c o n t r o l   19  i s   c o u p l e d   t o  

drum  10,  w i t h  c o n d u i t s   to   p r o v i d e   b o t h   v a c u u m  a n d   p r e s s u r i z e d  

a i r .   S p e c i f i c a l l y ,   c o n t r o l   19  i s   e f f e c t i v e   t o  p r o v i d e  

l e a d i n g - e d g e   and  t r a i l i n g - e d g e   v a c u u m ,   as  w e l l  a s   p r e s s u r i z e d  

a i r .   Vacuum  c o n t r o l   19,  s e r v o  a s s e m b l y  6 2   and  o t h e r   d e t a i l s  

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

in   DE  2 8 0 3 6 9 8 8   and  FR  2 3 7 9 4 5 8 .  

A f t e r   s h e e t   1 1  h a s   b e e n   p r i n t e d   on  d r u m  1 0 ,   i t   i s  

d e t a c h e d   and  p a s s e s   b e l o w  p a p e r   g u i d e  2 6 b   o n t o   t h e   l o w e r  

r u n   468a   ( F i g . 2 )   of  b e l t s   468  of  e x i t  a s s e m b l y  4 6 5 ,   w h i c h  

b e l t s   468  a r e   e n t r a i n e d   a r o u n d  a  d r i v e n   r o l l  4 6 7  a n d   an  i d l e  

r o l l   4 6 7 a .   R o l l   467  i s   d r i v e n  b y   a  s t e p p i n g   m o t o r   4 7 8  

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

c o n t r o l l e r   474.   In  o r d e r   to  p r o v i d e   a  c a r r y   or  s t e p p i n g  

p u l s e   to   c o n t r o l l e r   474  c o n t r o l   s i g n a l s   a r e   p r o v i d e d   a l o n g  

o u t p u t   bus   100  t h r o u g h   o u t p u t   p o r t   470  and  l i n e s   472  to   a n  

a d d e r   473  h a v i n g   a d d i t i o n a l l y   a p p l i e d   c l o c k   p u l s e s .   T h e  

a d d e r   473  p r o c e s s e s   t h e   d a t a  v a l u e   o n  l i n e s   4 7 2 ,  a n d  t h e  



h i g h e r   t he   d a t a   v a l u e ,   t h e   more  f r e q u e n t l y   a d d e r   473  p r o v i d e s  

a  s t e p p i n g   p u l s e   on  l i n e   475  to  c o n t r o l l e r   474.  In  t h i s  

m a n n e r   e x i t   b e l t s   468  a r e   o p e r a t e d   a t   a  d e s i r e d   v e l o c i t y .  

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

t h e   l o w e r   c u r v e   of  F i g . 6 ,   w h i c h   shows  t h e   t ime   r e l a t i o n s h i p  

w i t h   t he   drum  v e l o c i t y .   The  e x i t   b e l t s   468  a r e   a c c e l e r a t e d  

from  z e r o   v e l o c i t y   to   l o a d   s p e e d   wh ich   c o n t i n u e s   in  t h e  

p o r t i o n   484a  of  the   c u r v e ,   b e c a u s e   t he   b e l t s   a r e   m a i n t a i n e d  

a t   l oad   s p e e d   d u r i n g   p r i n t i n g   of  a  f i r s t   s h e e t   as  t h e r e   i s   n o  
s h e e t   to  be  d r i e d   a t   t h a t   t i m e .   A f t e r   t he   f i r s t   s h e e t   h a s  

b e e n   p r i n t e d ,   i t   i s   u n l o a d e d   from  t he   drum  o n t o   the   b e l t s   4 6 8  

d r i v e n   a t   l oad   s p e e d   c o r r e s p o n d i n g   to  drum  s u r f a c e   v e l o c i t y .  

When  t h e   f i r s t   s h e e t   i s   f u l l y   d e t a c h e d   from  the   drum,  t h e  

b e l t s   468  s t a r t   to  d e c e l e r a t e   from  l oad   s p e e d   a l o n g   t h e  

p o r t i o n   486  of  t he   c u r v e   u n t i l   t h e y   r e a c h   a  d e s i r e d   d r y i n g  

v e l o c i t y ,   f o r   e x a m p l e ,   one  of  t he   v e l o c i t i e s   r e p r e s e n t e d   b y  

p o r t i o n s   487a ,   487b,   487c  and  487d  of  t h e   c u r v e .  

W h i l s t   t h e   b e l t   i s   mov ing   a t   t h e   s e l e c t e d   v e l o c i t y ,   t h e  

p r i n t e d   s h e e t   i s   h e l d   a g a i n s t   t he   l o w e r   run   468a  of  t h e  

b e l t s   by  vacuum  a p p l i e d   to   vacuum  p l e n u m . 2 2 a   ( F i g . 2 )   a n d  

p a s s e s   b e t w e e n   the   run   468a  and  d r y e r   464  to  be  d r i e d .  

When  the   s h e e t   r e a c h e s   t h e   end  of  t he   run   468a ,   i t   i s  

d e t a c h e d   from  the   b e l t s   to  be  r e c e i v e d   in  b i n   14  ( F i g . 1 ) .  

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

a l o n g   t he   p o r t i o n   488  of  t he   c u r v e   u n t i l   t h e y   r e a c h   l o a d  

s p e e d   a g a i n   a t   p o r t i o n   484b  of  t he   c u r v e ,   r e a d y   f o r   t h e  

u n l o a d i n g   of  t he   s e c o n d   s h e e t .  

I n s t e a d   o f ,   or  in  a d d i t i o n   t o ,   t h e r m a l   d r y e r   464,  w h i c h  

may  be  a  ho t   p l a t e n ,   ho t   r o l l   or  lamp,   a  m i c r o w a v e   d r y e r   4 6 6  

( F i g . 7 )   may  be  p r o v i d e d .  



The  o p e r a t i o n   i s   r e p e a t e d   as  o f t e n   as  n e c e s s a r y .  

A  p r o g r a m m a b l e   m i c r o p r o c e s s o r   300  ( F i g . 3 A )   has   i t s  

o u t p u t s   c o n n e c t e d   by  o u t p u t   bus  100  to   o u t p u t   p o r t s   110 ,   1 1 1 ,  

112 ,   113  and  114,   as  w e l l   as  o u t p u t   p o r t   470  ( F i g . 2 ) .   I n p u t  

p o r t s   104 ,   105 ,   106  and  107  a r e   c o n n e c t e d   by  i n p u t   bus   102  t o  

t h e   p r o c e s s o r   300.   O u t p u t   p o r t   111  s u p p l i e d   s i g n a l s   o v e r  

l i n e s   84a ,   131a   and  1 4 6 a  t o   t h e   drum  m o t o r   and  s e r v o  

a s s e m b l y   62,  f rom  w h i c h   s i g n a l s  a r e   s u p p l i e d   o v e r  l i n e s   1 1 6  

and  210  to   i n p u t   p o r t   104.   O u t p u t   p o r t   112  p r o v i d e s   s i g n a l s  

o v e r   l i n e s   194  and  196  to   a  TPT  s e r v o   a s s e m b l y   264  ( F i g . 1 )  

f o r m i n g   p a r t   o f   t h e   a r r a y   t r a n s p o r t   s y s t e m   250.   The  a s s e m b l y  

264  in   t u r n   p r o v i d e s   i n p u t  s i g n a l s   o v e r   l i n e s  2 0 2 ,   204 ,   2 0 6  

and  208  to   i n p u t   p o r t   105 .   S e l e c t e d   i n p u t s   a n d  o u t p u t s   o f  

i n p u t   p o r t   107  and   o u t p u t   p o r t   114  a r e  c o u p l e d   to   a n  

o p e r a t o r ' s   p a n e l   245  ( F i g . 8 )   w h i c h   i n c l u d e s   d i s p l a y   2 3 0 ,  

t e n - k e y   pad  243A,  s t a r t   key  30A,  and  s t o p - r e s e t   key  2 4 1 A .  

The  o u t p u t   p o r t   113  s u p p l i e s   s i g n a l s   o v e r  l i n e s   1 2 4 ,  

150 ,   152 ,   158 ,   160  and  170  to   vacuum  c o n t r o l   19  ( F i g . 1 9 ) .  

I n p u t   s i g n a l s   a r e   s u p p l i e d  o v e r   l i n e s   220  and  222  to  i n p u t  

p o r t   106,   and  a d d i t i o n a l   i n p u t   s i g n a l s   a r e   s u p p l i e d  o v e r   l i n e  

212  to  i n p u t   p o r t   104.   The  o u t p u t   p o r t  1 1 3   a l s o   s u p p l i e s   a n  

o p e n   g a t e   s i g n a l   f rom  t h e   m i c r o p r o c e s s o r   300  on  l i n e   120  to   a  

s o l e n o i d   ( n o t   shown)  to  open   t h e  g a t e   28  ( F i g . 1 ) .   I n p u t  

s i g n a l s   f rom  t h e   s t a r t   k e y  3 0 A ,   t h e   s t o p - r e s e t   key  2 4 1 A  a n d  

t h e   t e n - k e y   pad   243A  a r e   s u p p l i e d   o v e r   l i n e s  3 0 ,   241  and  2 4 3 ,  

r e s p e c t i v e l y ,   to   t h e   i n p u t   p o r t   1 0 7 .  

O u t p u t   p o r t   111  i s   c o u p l e d  b y   l i n e   8 4 a t o   a n  

a c c e l e r a t e - t o - l o a d - s p e e d   c i r c u i t   84.  C i r c u i t  8 4   p r o d u c e s   a n  

a c c e l e r a t i o n   w a v e f o r m   to  d r i v e   m o t o r   60  of  a s s e m b l y   62  f r o m  

s t o p   to   l o a d   s p e e d .   The  o u t p u t   from  c i r c u i t  8 4   i s   a p p l i e d  



o v e r   a  l i n e   90a  to  a  s w i t c h   90,  w h i c h   in  t h e   a b s e n c e   of  a  

s i g n a l   o v e r   l i n e   98  from  a  l o a d - s p e e d   d e t e c t o r   c i r c u i t   91,  i s  

in  a  one  s t a t e .   In  t h i s   one  s t a t e ,   t he   o u t p u t   of  c i r c u i t   84 

o v e r   l i n e   90a  i s   a p p l i e d   o v e r   l i n e   90c  t h r o u g h   a  p o w e r  

a m p l i f i e r   92  to   m o t o r   60.  A m p l i f i e r   92  i s   e f f e c t i v e   t o  

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

r e s u l t   of  a  s i g n a l   from  t h e   m i c r o p r o c e s s o r   300  on  l i n e   8 4 a  

c a l l i n g   f o r   a c c e l e r a t i o n   from  s t o p   to  l oad   s p e e d ,   m o t o r   60  

a c c e l e r a t e s   drum  10  from  s t o p   to  l oad   s p e e d   as  shown  in  t h e  

p o r t i o n   70  of  t he   u p p e r   c u r v e   of  F i g . 6 .  

Moto r   60  i s   c o u p l e d   to  a  t a c h o m e t e r   95  w h i c h   p r o v i d e s   a  

s i g n a l   to  t he   l o a d - s p e e d   d e t e c t o r   c i r c u i t   91  and  to  a  

l o a d - s p e e d   s e r v o   c i r c u i t   96.  C i r c u i t   91  i s   s w i t c h e d   i n t o  

o p e r a t i o n   when  the   p u l s e   r a t e   from  t a c h o m e t e r   95  i s   w i t h i n   a  

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

p u l s e   r a t e   e n t e r s   t he   d e s i r e d   f r e q u e n c y   b a n d ,   c i r c u i t   91  i s  

e f f e c t i v e   to   c h a n g e   s w i t c h   90  f rom  a  one  s t a t e   to  a  z e r o  

s t a t e .   When  in  t he   z e r o   s t a t e ,   s w i t c h   90  c o n n e c t s   t he   o u t p u t  
of  l o a d - s p e e d   s e r v o   c i r c u i t   96  o v e r   l i n e   90b  to   l i n e  

90c .   In  t he   a b s e n c e   of  a  s i g n a l   on  l i n e   98,  s w i t c h   90 

s w i t c h e s   back   to   i t s   one  s t a t e .   A c c o r d i n g l y ,   when  a c t u a t e d  

to  t h e   z e r o   s t a t e ,   s w i t c h   90  a p p l i e s   t he   o u t p u t   of  l o a d - s p e e d  

s e r v o   c i r c u i t   96  to  power   a m p l i f i e r   92.  When  drum  10  h a s  

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

d r u m - a t - s p e e d   l i n e   212  to   p o r t   104  of  m i c r o p r o c e s s o r   3 0 0 .  

T a c h o m e t e r   95  p r o v i d e s   an  i n p u t   s i g n a l   on  l i n e   1 1 6 ,  

w h i c h   o c c u r s   once   pe r   drum  r e v o l u t i o n   and  i n d i c a t e s   a  

s p e c i f i c   r o t a t i o n a l   p o s i t i o n   of  drum  10.  More  f r e q u e n t  

p u l s e s   a r e   p r o d u c e d   by  t a c h o m e t e r   95  on  t a c h   l i n e   210,  w h i c h  

a r e   a l s o   a p p l i e d   to  i n p u t   p o r t   1 0 4 .  



O u t p u t   p o r t   111  i s   c o u p l e d   by  l i n e   131a  to   a n  

a c c e l e r a t e - t o - p r i n t - s p e e d   c i r c u i t   131,   w h i c h   p r o d u c e s   a n  

a c c e l e r a t i o n   w a v e f o r m   to  d r i v e   m o t o r   6 0  f r o m   l oad   s p e e d   t o  

p r i n t   s p e e d .   The  o u t p u t   f rom  c i r c u i t   131  i s   a p p l i e d   o v e r  

l i n e   134a  to   a  s w i t c h   134 ,   w h i c h   in  t h e   a b s e n c e   of  a  s i g n a l  

o v e r   a  l i n e   1 3 9 a ,   i s   in  a  o n e  s t a t e .   In  t h i s   one  s t a t e ,  

t h e   o u t p u t  o f   c i r c u i t   131  o v e r   l i n e   134a  i s   a p p l i e d   o v e r  

l i n e   90c  t h r o u g h   t h e   p o w e r   a m p l i f i e r   92  to  m o t o r   60.  As  a  

r e s u l t ,   m o t o r   60  a c c e l e r a t e s   drum  10  f rom  l o a d   s p e e d   to   p r i n t  

s p e e d ,   as  shown  in  p o r t i o n   74  of  t h e   u p p e r  c u r v e   of  F i g . 6 .  

T a c h o m e t e r   95  p r o v i d e s  a   s i g n a l  t o   a  p r i n t   s p e e d  

d e t e c t o r   c i r c u i t   138  and  to   a  p r i n t   s p e e d   s e r v o   c i r c u i t   1 4 0 .  

C i r c u i t   138  i s   s w i t c h e d  i n t o   o p e r a t i o n   w h e n  t h e   p u l s e   r a t e  

f rom  t a c h o m e t e r   95  i s   w i t h i n   a  s p e c i f i e d   p e r c e n t a g e   of  t h e  

d e s i r e d   p r i n t   s p e e d .   When  t h e   p u l s e  r a t e   e n t e r s   t h e   d e s i r e d  

f r e q u e n c y   r a n g e ,   c i r c u i t   138  i s   e f f e c t i v e   to  p r o v i d e   a n  

o u t p u t   o v e r   l i n e   139  to   an  AND  c i r c u i t   141 .   The  o t h e r   i n p u t  

to   AND  c i r c u i t   141  i s   f rom  an  i n v e r t e r   142  s u p p l i e d   w i t h   a  

s i g n a l   f rom  o u t p u t   p o r t  1 1 1   o v e r   l i n e   146a  w h e n  

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

a  s i g n a l  o n   l i n e   146a ,   t h e   AND  c i r c u i t   1 4 1  p a s s e s   t h e  

s i g n a l   on  l i n e   139  f rom  d e t e c t o r   c i r c u i t   138  to   l i n e   1 3 9 a  

to  c h a n g e   s w i t c h   134  f rom  a  o n e   s t a t e   to  a  z e r o  s t a t e .   W h e n  

in   t h e  z e r o   s t a t e ,   s w i t c h  1 3 4   c o n n e c t s   t h e   o u t p u t   of  p r i n t  

s p e e d   s e r v o   c i r c u i t   140  o v e r   l i n e   134b  t o  l i n e   90c  a n d  

p o w e r   a m p l i f i e r   92.  As  a  r e s u l t   o f  a   s i g n a l   from  t h e  

m i c r o p r o c e s s o r   300  on  l i n e   1 3 1 a  c a l l i n g   f o r   a c c e l e r a t i o n  

f rom  l o a d   s p e e d  t o   p r i n t   s p e e d ,   t h e  d r u m  1 0   of  t h e  s y s t e m   i s ,  

b r o u g h t   to   p r i n t   s p e e d ,   as  shown  in  p o r t i o n   72  of  t h e   u p p e r  

c u r v e   in   F i g . 6 ,   and  p r i n t i n g   may  b e g i n .   A  s i g n a l   t o  t h i s  

e f f e c t   i s   s u p p l i e d   to   t h e  m i c r o p r o c e s s o r   3 0 0 .  



The  l i n e   146a  from  o u t p u t   p o r t   111  i s   a l s o   c o n n e c t e d  

to  a  d e c e l e r a t e - t o - l o a d - s p e e d   c i r c u i t   146,   whose   o u t p u t   i s  

c o n n e c t e d   by  l i n e   90a  to  s w i t c h   90.  As  a  r e s u l t   of  a  s i g n a l  

from  m i c r o p r o c e s s o r   300  on  l i n e   146a  c a l l i n g   f o r  

d e c e l e r a t i o n   from  p r i n t   s p e e d   to  l oad   s p e e d ,   t he   c i r c u i t   1 4 6  
i s   e f f e c t i v e ,   t h r o u g h   s w i t c h   90,  to  p r o v i d e   a  d e c e l e r a t i o n  

w a v e f o r m   to  a m p l i f i e r   92.  The  s i g n a l   on  l i n e   146a  i s  

e f f e c t i v e   by  way  of  i n v e r t e r   142  to  b l o c k   AND  c i r c u i t   141,   s o  

t h a t   no  s i g n a l   i s   a p p l i e d   from  d e t e c t o r   c i r c u i t   138  to   s w i t c h  

134.   In  t h i s   m a n n e r ,   m o t o r   60  and  drum  10  a re   d e c e l e r a t e d   t o  

l oad   s p e e d ,   as  shown  in  t h e   p o r t i o n   75  of  t he   u p p e r   c u r v e   o f  

F i g . 6 .   L o a d - s p e e d   d e t e c t o r   c i r c u i t   91  and  l o a d - s p e e d   s e r v o  
c i r c u i t   96  t h e n   f u n c t i o n   in  t he   m a n n e r   p r e v i o u s l y   d e s c r i b e d  

to  t a k e   o v e r   t he   d r i v e   of  m o t o r   6 0 .  

M i c r o p r o c e s s o r   300  ( F i g . 4 )   has   a d d i t i o n a l   i n p u t   p o r t s  
346  and  348  and  a d d i t i o n a l   o u t p u t   p o r t s   342,   344  and  4 5 0  

c o n n e c t e d   to  b u s e s   100  and  102  r e s p e c t i v e l y .   O u t p u t   p o r t   3 4 2  

s u p p l i e s   e n a b l i n g   and  r e s e t   s i g n a l s   from  the   m i c r o p r o c e s s o r  

300  o v e r   l i n e s   350,   352  and  354  to   l e a d i n g - e d g e   w e t n e s s  

c o u n t e r   358  and  page   w e t n e s s   c o u n t e r   360,   b o t h   of  w h i c h  

o u t p u t   d a t a   r e l a t e   to   p r i n t   d e n s i t y   (one  of  t h e   p r i n t  

p a r a m e t e r s ) .   S p e c i f i c a l l y ,   t h e   m i c r o p r o c e s s o r   300  p r o v i d e s   a  

f i r s t   i n c h   e n a b l i n g   s i g n a l   384  ( F i g . 5 )   on  l i n e   350  f r o m  

o u t p u t   p o r t   342  to   c o u n t e r   358.   The  s i g n a l   384  i n d i c a t e s   t h e  

t i m e   of  t h e   l e a d i n g   f i r s t   i n c h   of  s h e e t   11  and  i s   r e p e a t e d  

f o r   e v e r y   r e v o l u t i o n   of  drum  10.  S i m i l a r l y ,   t h e  

m i c r o p r o c e s s o r   300  t h r o u g h   t h e   p o r t   342  p r o v i d e s   on  l i n e   3 5 4  

to  c o u n t e r   360  a  p r i n t - t i m e   e n a b l i n g   s i g n a l   386  ( F i g . 5 ) ,  

w h i c h   i n d i c a t e s   t he   t o t a l   p r i n t   t ime   f o r   e ach   r e v o l u t i o n   o f  

drum  10.  The  t a c h o m e t e r   95  p r o v i d e s   to  t h e   m i c r o p r o c e s s o r  

300  t h r o u g h   the   i n p u t   p o r t   104  an  i n d e x   p u l s e   382  ( F i g . 5 )   o n  

l i n e   116,   wh ich   o c c u r s   j u s t   p r i o r   to  t he   l e a d i n g   e d g e s   o f  



s i g n a l s   384  and  386 ,   w h i c h   a r e   c o i n c i d e n t   w i t h   t h e  l e a d i n g  

edge   of  s h e e t   11  as  i t   t r a v e l s   u n d e r   t h e   p r i n t  a r r a y s   o f  

t r a n s p o r t   s y s t e m   250  ( F i g . 1 ) .  

C o u n t   s i g n a l s   a r e   a l s o   a p p l i e d  t o   c o u n t e r s   3 5 8  a n d   3 6 0  

by  way  of  l i n e s   380  f rom  a  r e a d   o n l y  s t o r a g e   or  memory  3 7 8 .  

A d d r e s s   d a t a   f o r   m e m o r y  3 7 8   i s   p r o v i d e d   by  way  of  l i n e s   3 7 4  

from  a  p r i n t  m e m o r y   372,   w h i c h   i s   as  d e s c r i b e d  i n  U S  

4 , 0 6 8 , 4 8 6 .   P r i n t   memory  372  a l s o   s u p p l i e s   d a t a   by  way  o f  

l i n e s   374  to   t h e   r e m a i n d e r   of  s y s t e m  1 5 .  T h e   d a t a   o n  l i n e s  

374  i s   a p p l i e d   as  e i g h t - b i t   p a r a l l e l   a d d r e s s   b y t e s   f r o m  w h i c h  

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

t h e   p r i n t   may  be  d e r i v e d .  A t   e a c h  a d d r e s s ,   e a c h   o n e  b i t  i s  

c o n s i d e r e d   a  b l a c k   b i t ,  a n d   t h e   memory  3 7 8  s u m s   w i t h i n   e a c h  

a d d r e s s   t h e   n u m b e r   of  b l a c k   b i t s .   In  t h i s   w a y  t h e   o u t p u t   o n  

l i n e s   380  i s   a  d i r e c t   i n d i c a t i o n  o f   t h e   c o u n t   of  t h e  b l a c k  

b i t s   and  i s   a p p l i e d   to   p a g e   c o u n t e r   3 6 0  a n d   l e a d i n g - e d g e  

c o u n t e r   358 .   The  o u t p u t s   of   c o u n t e r s  3 5 8   a n d  3 6 0  a r e   a p p l i e d  

by  way  of  l i n e s   3 6 2  a n d   3 6 6 ,  a n d   i n p u t   p o r t s  3 4 6   and  3 4 8 ,  

r e s p e c t i v e l y ,   to   t h e   i n p u t  b u s   102  to   m i c r o - p r o c e s s o r   3 0 0 .  

C o u n t e r s   358  and  360  a r e   r e s e t   a f t e r   p r i n t   t i m e   s i g n a l  

386  on  l i n e   354  has   gone  down  by  a  r e s e t  s i g n a l   f rom  o u t p u t  

p o r t   342  of  m i c r o p r o c e s s o r   300  on  l i n e  3 5 2 .   The  low  o r d e r s  

o u t p u t   of  c o u n t e r s   358  and  360  o u t p u t  p o r t s   344  a n d  4 5 0  

( F i g . 7 )   p r o v i d e s   c o n t r o l   and  d r i v i n g   s i g n a l s  f o r   a  p o w e r  

c o n t r o l   460  f o r   d r y e r s   4 6 4  a n d   466.   T h e  a m o u n t   of  e n e r g y  

s u p p l i e d   by  d r y e r   464  i s   c o n t r o l l e d   by  d a t a   p r o v i d e d  b y   t h e  

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

i n c l u d i n g   s i g n a l s   from  i n p u t   p o r t s   346  and  348,   w h i c h   d a t a   i s  

p r o v i d e d   t h r o u g h   o u t p u t   p o r t   450  on  l i n e s   452a  and  a p p l i e d  

t h r o u g h   a  d i g i t a l - t o - a n a l o g   c o n v e r t e r  4 5 4 ,   t h e   a n a l o g   o u t p u t  

of   w h i c h   i s   a p p l i e d  b y   l i n e   456  to   a m p l i f i e r   4 6 0 a .   T h e  



a n a l o g   s i g n a l   on  l i n e   456  i s   g a t e d   t h r o u g h   a m p l i f i e r   4 6 0 a  

by  an  e n a b l e   s i g n a l   on  l i n e   356a  from  o u t p u t   p o r t   344  t o  

p r o d u c e   on  l i n e   462  an  e n e r g i z i n g   s i g n a l   f o r   t h e r m a l   d r y e r  

4 6 4 .  

The  d u r a t i o n   of  e n e r g i z a t i o n   of  m i c r o w a v e   d r y e r   466  i s  

c o n t r o l l e d   by  d a t a   p r o v i d e d   by  t h e   m i c r o p r o c e s s o r   300  i n  

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

from  i n p u t   p o r t s   346  and  348  ( F i g . 4 ) ,   wh ich   d a t a   i s   p r o v i d e d  

t h r o u g h   o u t p u t   p o r t   450  on  l i n e s   452b  to   a  r e a d   o n l y   s t o r e  

or   memory  460b  in  t h e   form  of  f o u r   a d d r e s s   b i t s .   An  e n a b l e  

s i g n a l   i s   a p p l i e d   to   memory  460b  from  t he   o u t p u t   p o r t   3 4 4  

of  m i c r o p r o c e s s o r   300  by  way  of  l i n e   356b.   In  a d d i t i o n  

c l o c k   s i g n a l s   a r e   a p p l i e d   by  way  of  a  c o u n t e r   460c  t o  

memory  460b ,   w h i c h   may  be  a  c o n v e n t i o n a l   256  x  1  r e a d - o n l y  

memory  in  w h i c h   d a t a   s t o r e d   p r o v i d e s   a  l o o k - u p   t a b l e   t o  

c o n v e r t   a  f o u r - b i t   b i n a r y   v a l u e   on  l i n e s   452b  i n t o   a  

p r o p o r t i o n a l   t i m e   s i g n a l   on  l i n e   462a  to  d r y e r   466.   M e m o r y  

460b  r e q u i r e s   e i g h t   b i t s   of  a d d r e s s ,   f o u r   b i t s   of  wh ich   a r e  

s u p p l i e d   t h r o u g h   l i n e s   42b.   The  r e m a i n i n g   f o u r   b i t s   o f  

a d d r e s s   a r e   c y c l e d   t h r o u g h   by  c o u n t e r   4 6 0 c .   In  t h i s   w a y  

t he   s i g n a l   on  l i n e   462a  i s   a c t i v e   to  e n e r g i s e   t he   d r y e r   4 6 6  

f o r   N/16  of  t h e   t i m e ,   w h e r e   N  i s   t h e   v a l u e   on  l i n e s   4 5 2 b .  

By  v a r i a t i o n   of  t h e   v a l u e   N,  t he   d u r a t i o n   of  t he   a c t i v e   s t a t e  

of  m i c r o w a v e   d r y e r   466  may  be  v a r i e d   as  d e s i r e d .  

In  o r d e r   to  d e t e r m i n e   the   d r y i n g   e f f e c t   on  s h e e t   11  a s  

i t   s p i n s   on  drum  10,  t h e   a m b i e n t   h u m i d i t y   i s   d e t e c t e d   by  a  

d r y - b u l b   d e t e c t o r   388  ( F i g . 9 )   and  a  w e t - b u l b   d e t e c t o r   4 0 4 .  

By  u s i n g   a m b i e n t   h u m i d i t y   as  one  of  t h e   p r i n t   p a r a m e t e r s ,  

s y s t e m   15  e f f i c i e n t l y   c o n t r o l s   t he   d r y i n g   of  ink   p r i n t e d   o n  

s h e e t   11.  S i g n a l s   f rom  d e t e c t o r s   388  and  404  a r e   fed  t o  

r e s p e c t i v e   a m p l i f i e r s   390  and  406  whose  o u t p u t s   on  l i n e s   394  



and  408 ,   r e s p e c t i v e l y ,   a r e   fed   to   a n a l o g - t o - d i g i t a l  

c o n v e r t e r s   392  and  410.   D i g i t a l   s i g n a l s  f r o m   c o n v e r t e r s   3 9 2  

and  410  a r e   a p p l i e d   t h r o u g h   i n p u t   p o r t s   400  and  402  to   i n p u t  

bus   102  and  t h e n   to  m i c r o p r o c e s s o r   300 ,   f o r   u se   by  t h e   l a t t e r  

in   c o n t r o l l i n g   d r y i n g .  

A n o t h e r   p r i n t   p a r a m e t e r   w h i c h   may  be  u s e d   in  c o n t r o l   o f  

d r y i n g   i s   t h e   d r y i n g   c h a r a c t e r i s t i c s   of  t h e   i nk   b e i n g   u s e d .  

An  i n k   b o t t l e   414  ( F i g . 1 0 )   h a s   e x t e r n a l   b a n d s   4 1 6 ,  4 1 7 ,   4 1 8  

and  420,   any  of  w h i c h   may  p r o j e c t  o r   n o t   p r o j e c t   to  p r o v i d e   a  

code   to   i n d i c a t e   t h e   d r y i n g   c h a r a c t e r i s t i c s   or   s p e c i f i c a t i o n s  

of  t h e   i n k   c o n t a i n e d   in  t h e  b o t t l e .   B a n d s   416 ,   417,   418  a n d  

420  c o r r e s p o n d   to   b i n a r y   w e i g h t s   1,  2,  4  and  8 ,  

r e s p e c t i v e l y .   The  p r e s e n c e   or  a b s e n c e   of  a  p r o j e c t n g   r i d g e  

on  b a n d s   4 1 6 ,   417 ,   418  and  420  i s  d e t e c t e d   by  m i c r o s w i t c h e s  

424 ,   426 ,   428  and  430,   r e s p e c t i v e l y   w h i c h   c o n t r o l   t h e  

p o t e n t i a l   on  w e i g h t e d   l i n e s   4 3 6 ,   438 ,   440  and  4 4 2 ,  

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

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

t h r o u g h   a  r e s i s t o r   to   a  v o l t a g e   s o u r c e   434.   The  w e i g h t e d  

l i n e s   a r e   c o u p l e d   t h r o u g h   i n p u t   p o r t   444  to   t h e   i n p u t   bus  1 0 2  

of  m i c r o p r o c e s s o r   3 0 0 .  

In  t h e   e x a m p l e   shown  in  F i g .   10,  b o t t l e   414  p r o v i d e s  

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

13,  b e c a u s e   t h e   b o t t l e   has   p r o j e c t i n g   r i d g e s   on  b a n d s   4 1 6 ,  

418  and  420 .   I t   w i l l   b e  u n d e r s t o o d   t h a t  b o t t l e   414  w i t h  

a s s o c i a t e d   r i d g e s   may  be  e n t i r e l y   m o u l d e d   of  p l a s t i c s  

m a t e r i a l .  

B l o c k   d i a g r a m   ( F i g . 1 1 )   shows  t h e   p h y s i c a l   i m p l e m e n t a t i o n  

of  p a r t   of  t h e   m i c r o p r o c e s s o r   300,   b u s s e s   a n d  i n p u t   a n d  

o u t p u t   p o r t s .   M i c r o p r o c e s s o r   300  h a s ,   as  w e l l   as  o u t p u t   d a t a  



bus  100  and  i n p u t   d a t a   bus  102,   an  e i g h t - b i t   a d d r e s s   bus  3 0 6  

and  a  c o n t r o l   s t r o b e   l i n e   370.   A d d r e s s   bus  306  a l l o w s  

m i c r o p r o c e s s o r   300  to   a d d r e s s   up  to   256  i n p u t   and  o u t p u t  

p o r t s .   T y p i c a l   o u t p u t   p o r t s   a r e   in  t h e   form  of  l a t c h e s ,   s u c h  

as  f o u r   b i t   l a t c h e s   334  and  338  and  e i g h t   b i t   or   p a i r e d   f o u r  

b i t   l a t c h e s   336  and  340.   T y p i c a l   i n p u t   p o r t s   a re   in  t he   f o r m  

of  AND  g a t e s   318,   320  and  322.   S i g n a l s   on  t h e   a d d r e s s   b u s  

306  a r e   d e c o d e d   by  g a t e d   d e c o d e r   314  by  a  c o n t r o l   s t r o b e   o n  

l i n e   370  and  t h e   g a t e d   d e c o d e d   a d d r e s s   s i g n a l   u sed   to  s e t   t h e  

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

d a t a   i n f o r m a t i o n   on  t he   bus  100.   S i g n a l s   on  t he   a d d r e s s   b u s  

306  a r e   a l s o   d e c o d e d   by  d e c o d e r   312  and  t h e   d e c o d e d   a d d r e s s  

s i g n a l   used   to   e n a b l e   t h e   a p p r o p r i a t e   AND  g a t e s   of  t he   i n p u t  

p o r t ,   so  t h a t   d a t a   i n f o r m a t i o n   i s   s u p p l i e d   to  t he   bus  1 0 2 .  

To  e x t e n d   memory  a d d r e s s   s p a c e ,   a  g a t e d   d e c o d e r   316  i s  

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

a d d r e s s   f u n c t i o n s   d e c o d e   b l o c k   332.   F u r t h e r m o r e ,   a  p o w e r - o n  

r e s e t   l a t c h   324  i s   p r o v i d e d   t h a t   is   s e t   w h e n e v e r   t he   power   i s  

b r o u g h t   up  on  s y s t e m   15by  m a s t e r   power   on  s w i t c h   80.  L a t c h  

324  r e s e t s   a l l   t he   o u t p u t   p o r t s   of  m i c r o p r o c e s s o r   300  w h e n  

t h e   l a t c h   324  i s   r e s e t   by  way  of  l i n e   2 2 4 .  

The  o p e r a t i o n   of  c o p i e r   s y s t e m   15  w i l l   now  be  d e s c r i b e d  

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

and  drum  t r a n s p o r t   a s s e m b l y   17,  e x i t   a s s e m b l y   465,  d r y e r s   4 6 4  

and  466  and  a r r a y   t r a n s p o r t   s y s t e m   250 .   A  h i g h   l e v e l  p r o g r a m  

code   l i s t i n g   f o r   m i c r o p r o c e s s o r   300  i s   s e t   ou t   in  s e c t i o n s   a t  

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

f o r m a t   u n d e r s t a n d a b l e   by  t h o s e   of  o r d i n a r y   s k i l l   in  the   a r t .  

For   e x e c u t i n g   t h e   c o d e ,   m i c r o p r o c e s s o r   300  may  be  an  I / O  

p r o c e s s o r   u s e d   w i t h   t h e   IBM  S e r i e s   I  c o m p u t e r .  



I n i t i a l i z e  

The  o p e r a t i o n   s t a r t s   w i t h   an  i n i t i a l i z a t i o n   s e q u e n c e  

( s e c t i o n   5)  to   s t a r t   s y s t e m   15.  A  m a s t e r   p o w e r - o n   s w i t c h   8 0  

( F i g . 3 B ) ,   i s   a c t u a t e d   and  INIT  ( s e c t i o n   5 . 1 )   i s   a c c e s s e d .   T h e  

f i r s t   o p e r a t i o n   i s  a   r e s e t   s i g n a l   in   l i n e   224  a p p l i e d   t o  

POWER  ON  RESET  (POR)  l a t c h   324  ( F i g .   1 1 ) .   At  t h i s   t i m e ,   a  

COPY  REQUEST  f l a g   i s   a l s o  r e s e t .   In  t h e  n e x t   s t e p ,   t u r n i n g  

on  the   MAIN  POWER  RELAY  b r i n g s   up  l i n e   201  ( F i g . 3 A ) .   T h e  

c o d e   d r o p s   t h r o u g h   a n o t h e r   e n t r y ,   INIT1  ( s e c t i o n   5 .2 )   w h i c h  

i s   e n t e r e d   a f t e r   h a n d l i n g   an  e r r o r ,   s u c h   a s  a   j am.   T h i s   i s  

t h e   l o c a t i o n   t h e   code   w o u l d   e n t e r   a f t e r   a  jam  has   b e e n  

c l e a r e d .   In  t h e   f i r s t   s t e p - o r  I N I T 1 ,   a  r e s e t   s i g n a l   i s  

p r o d u c e d   f rom  o u t p u t   p o r t   344  ( F i g . 7 )   on  l i n e   356a  to   t u r n  

o f f   t h e r m a l   d r y e r   464 .   One  r e a s o n   f o r   t u r n i n g   o f f   t h e r m a l  

d r y e r   464  i s   t h a t   in   t h e   e v e n t   of  an  e r r o r ,   w i t h   s y s t e m   1 5  

h a v i n g   to   be  o p e n e d   up  to   t a k e   a  s h e e t   1 1  o u t ,   i t   w o u l d   b e  

u n s a f e   to   h a v e   t h e   d r y e r  i n   a  h e a t e d   s t a t e .   In  t h e   n e x t  

s t e p ,   o u t p u t   p o r t   470  ( F i g . 2 )   p r o d u c e s   on  l i n e s   472  a  s i g n a l  

to   c a u s e   v a r i a b l e - s p e e d   m o t o r   478  to   run   a t   f u l l   s p e e d   s o  

t h a t   t h e   b e l t s   468  t r a v e l   a t   t h e   same  l i n e a r   v e l o c i t y   as  t h e  

l o a d   v e l o c i t y   of  t h e   drum  1 0 .  

T h e r e a f t e r   a l l   t h e   ERROR  FLAGs  a r e   r e s e t   a n d  t h e   NOT 

READY  LIGHT  i s   t u r n e d   on;  i t   r e m a i n s   o n  u n t i l   s y s t e m   15  i s  

b r o u g h t   up  to   u s a b l e   c o n d i t i o n - - a   p r o c e d u r e   t h a t   t a k e s   s o m e  

t i m e .   N e x t ,   t h e   f u n c t i o n   u t i l i t y   r o u t i n e   r e s e t   p a n e l   (RSTPNL 

-  s e c t i o n   6 . 1 )   i s   c a l l e d .   T h i s   r o u t i n e  b r i n g s   t h e  o p e r a t o r ' s  

p a n e l   ( F i g . 8 ) ,   back   to  p o w e r - o n   c o n d i t i o n .   The  COPY  REQUEST 

COUNT  i s   s e t   to   1  and  a p p l i e d   to   d i s p l a y   2 3 0 .  

T h e r e a f t e r ,   t h e   PROFILE  COMPLETE  FLAG  ( s e c t i o n   5 .2)   i s  

r e s e t .   T h i s   i s   a  s o f t w a r e  f l a g   t h a t   i s   t u r n e d   on  a f t e r   a  



s u c c e s s f u l   p r o f i l e   of  t h e   s y s t e m   i s   made.   T h i s   i s   e f f e c t i v e  

to  f o r c e   t he   p r o f i l e   r o u t i n e   ( s e c t i o n   21)  to  be  run  d u r i n g  

t h e   i n i t i a l i z i n g   p h a s e .   Also   r e s e t   i s   LOAD  ADJUST  FLAG, 
a n o t h e r   s o f t w a r e   f l a g   t h a t   w i l l   be  s e t   when  p a p e r   11  has  b e e n  

s u c c e s s f u l l y   l o a d e d   on  drum  10.  M e a n w h i l e ,   a  n o m i n a l   l o a d  

t i m e   of   152,   c o r r e s p o n d i n g   to   214  d e g r e e s   of  r o t a t i o n   of  t h e  

drum  10,  i s   s e t   i n t o   v a r i a b l e   CALCLOAD.  I f   t h e   HEAD  UP  FLAG 

i s   o f f ,   t h e n   a  s u b r o u t i n e   c a l l e d   INKUP  is   r u n .   INKUP 

( s e c t i o n   6 .5 )   b r i n g s   up  a l l   of  t h e   p r e s s u r e s   in  t h e   ink  l i n e s  

and  c h e c k s   a l l   of  t h e   l e v e l s   in  t h e   ink   s y s t e m .   I f   t h i s   i s  

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

p r o g r a m   f l o w .  

The  i n i t i a l i z e   r o u t i n e   ( s e c t i o n   5 . 2 )   t h e n   t u r n s   o f f   t h e  

NOT  READY  LIGHT,  and  t he   s y s t e m   p r o c e e d s   to  t h e   IDLE  r o u t i n e  

( s e c t i o n   8)  u n l e s s   t h e   COPY  REQUEST  f l a g   i s   on.   I f   t h i s   i s  

an  e r r o r - h a n d l i n g   c a s e ,   t he   RETRY  r o u t i n e   ( s e c t i o n   5 .3)   i s  

e x e c u t e d ,   and  an  e r r o r   l i g h t   i s   i l l u m i n a t e d   in  d i s p l a y   2 3 0 .  

The  o p e r a t o r   may  t h e n   c l e a r   t he   jam,  and  he  has  two  o p t i o n s .  

In  t h e   f i r s t   o p t i o n ,   he  may  a c t u a t e   t h e   r e s e t   key  241  w h i c h  

c a n c e l s   t he   r e m a i n i n g   copy  run  and  c a u s e s   a  r e t u r n   to  I D L E ,  

( s e c t i o n   8 ) .   As  a  s e c o n d   o p t i o n ,   t h e   o p e r a t o r   may  a c t u a t e  

t h e   s t a r t   key  30  or  m a s t e r   p o w e r - o n   s w i t c h   80  a f t e r   c l e a r i n g  
t h e   jam.   The  code  a t   STARTIT  ( s e c t i o n   9)  i s   t h e n   e x e c u t e d .  

The  run   i s   c o n t i n u e d ,   and  t he   r e q u i r e d   a d d i t i o n a l   number   o f  

c o p i e s   a r e   made  so  t h a t   t h e   t o t a l   number   i s   c o r r e c t .  

The  IDLE  r o u t i n e   ( s e c t i o n   8)  w a i t s   f o r   t h e   o p e r a t o r   t o  

r e q u e s t   c o p i e s   from  s y s t e m   15.  T h i s   i s   t h e   n o r m a l   i d l e   s t a t e  

of  s y s t e m   15.  As  the   f i r s t   s t e p ,   t he   COPIES  COMPLETE  f l a g   i s  

s e t   to   z e r o ,   and  t h e   NO  USE  TIMER  i s   r e s e t   to  z e r o .   A 

DOUNTIL  l oop   i s   t h e n   e n t e r e d   and  c o n t i n u e d   u n t i l   t h e r e   i s   a  
c l o s u r e   of  s t a r t   key  30  or  a  c l o s u r e   of  r e s e t   key  241  o r  



u n t i l   any  ERROR  FLAG  comes   on  or   COVER  INTERLOCK  OPEN  i s  

s e t .   T e n - k e y   pad   243  i s   t h e n   i n t e g r a t e d ,  w h i c h   means  t h a t  

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

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

pad  243  i s   a c t u a l l y   c l o s e d .   T h e r e a f t e r ,   d i s p l a y   230  i s  

u p d a t e d   w i t h   a n y t h i n g   t h a t  h a s   b e e n   k e y e d   i n .   An  i n t e g r a t i o n  

of  s w i t c h e s   t a k e s   p l a c e ,   a n d  i f   t h e r e  i s   any  p a p e r   in  t h e  

p a t h   a n y w h e r e   ( t h e r e   s h o u l d   b e  n o   p a p e r   in   s y s t e m   15  o t h e r  

t h a n   in  t h e   i n p u t   b i n   d u r i n g   IDLE) ,   ERROR  FLAG  1  i s   s e t .  

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

n o r m a l   way  o u t   of  t h i s   r o u t i n e   i s   STARTIT,  ( s e c t i o n   9 ) .  

In  t h e   S T A R T I T  r o u t i n e   ( s e c t i o n   9 ) ,   a  COPY  REQUEST  f l a g  

i s   s e t   and  r e m a i n s   on  u n t i l  t h e   run   i s   c o m p l e t e d  

s u c c e s s f u l l y .   The  DONE  FLAG  i s   c l e a r e d   u n t i l   t h e   l a s t   c o p y  
i s   r u n .   As  t h e   n e x t   s t e p ,   e n e r g i z i n g   s i g n a l s   a r e  a p p l i e d   b y  

way  of   v a c u u m   m o t o r   l i n e   226  ( F i g . 3 B )   and  t r a n s p o r t   m o t o r  

l i n e   228  f rom  o u t p u t   p o r t   114 .   D i g i t a l   s i g n a l s   f rom  o u t p u t  

p o r t   450  ( F i g . 7 )   a r e   a p p l i e d   by  way  of  l i n e s   452a  to   DAC 

454,   w h i c h   p r o d u c e s   a  r e s u l t a n t   a n a l o g   s i g n a l   on  l i n e   4 5 6 .  

T h i s   a n a l o g   s i g n a l   i s   a p p l i e d   to   p o w e r   c o n t r o l   460 ,   w h i c h  

c o n t r o l s   t h e r m a l   d r y e r   4 6 4  t o  a   p r e h e a t   v a l u e   so  t h a t   d r y e r  

464  s t a r t s   t o  w a r m   up.   In  a d d i t i o n ,  o u t p u t   p o r t   470  p r o d u c e s  

on  l i n e s   4 7 2  a  f u l l   s p e e d   s i g n a l   w h i c h   i s  e f f e c t i v e   to  s e t  

s p e e d   c o n t r o l   474 ,   so  b e l t   468  r u n s   a t   t h e   same  l i n e a r  

v e l o c i t y   as  t h e   l o a d   v e l o c i t y   of   t he   drum  10,  as  shown  i n  

p o r t i o n   70  of  t h e   u p p e r   c u r v e  i n   F i g . 6 .   F u r t h e r m o r e ,   o u t p u t  

p o r t   344  ( F i g . 7 )   p r o v i d e s  a   s i g n a l   on  l i n e   356a  to   g a t e   t h e  

a m p l i f i e r   460a  of  p o w e r   c o n t r o l   460,  so  t h a t  t h e   p r e v i o u s l y  

g e n e r a t e d   s i g n a l   on  l i n e   4 5 6  i s   a p p l i e d   by  c o n t r o l   460  o v e r  

l i n e   462  to   d r y e r   464  to  s t a r t   d r y e r  w a r m u p .   I f   t h e   PROFILE 

COMPLETE  FLAG  i s   o f f   ( i t   w i l l   a l w a y s   b e  o f f   f o r   t h e  f i r s t  

copy   of  t h e   d a y ) ,   t h e   PROFILE  r o u t i n e  ( s e c t i o n   21)  i s   c a l l e d  



in   o r d e r   to  c h a r a c t e r i z e   s y s t e m   15  and  to  d e t e r m i n e   t h e  

e x i s t i n g   r u n n i n g   v a l u e s   of  t he   c r i t i c a l   p a r a m e t e r s   d u r i n g   a  

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

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

p r i n t i n g   c y c l e s .  

P r o f i l i n g   of  Drum  and  T r a n s p o r t  

The  PROFILE  r o u t i n e   ( s e c t i o n   21)  c a l l s   a  s u b r o u t i n e  

STP2LOAD  ( s e c t i o n   6 .9)   to   b r i n g   drum  10  up  to   l oad   v e l o c i t y  

w i t h   a  minimum  of  c h e c k i n g ,   s i n c e   t h i s   i s   n o t   a  c r i t i c a l   p a r t  

of  t h e   c y c l i n g .   I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   s t a t u s   h e r e  

i s   n o n - c r i t i c a l ,   as  t h e   r o u t i n e   i n d i c a t e s   t h a t   TIMER  i s   to  b e  

s e t   to   45  m i l l i s e c o n d s .   TIMER  i s   l o a d e d   w i t h   a  c o n s t a n t  

r e p r e s e n t i n g   45  m i l l i s e c o n d s ,   and  t h e r e   i s   a  c o u n t d o w n   o n c e  

e v e r y   125  m i c r o s e c o n d s   wh ich   p r o d u c e s   a  d e l a y   of  45  

m i l l i s e c o n d s .   In  t he   n e x t   s t e p   of  t he   l i s t i n g ,   a  s i g n a l   i s  

r a i s e d   on  l i n e   84a  ( F i g . 3 A )   to  t he   a c c e l e r a t e   to  load   s p e e d  

c i r c u i t .   T h i s   a c c e l e r a t e s   t h e   drum  10  f rom  s t o p   to  l o a d  

s p e e d .   A  DOUNTIL  l oop   i s   t h e n   p e r f o r m e d   u n t i l   t he   TIMER 

c o u n t s   down  by  MSTIMER  ( s e c t i o n   6 .2 )   to   z e r o   or  u n t i l   a  DRUM 

AT  SPEED  s i g n a l   is   a p p l i e d   to  i n p u t   p o r t   104  by  way  of  l i n e  

212  ( F i g .   3 A ) .  

In  t h e   MSTIMER  r o u t i n e   ( s e c t i o n   6 .2 )   e v e r y   t i m e  

o s c i l l a t o r   l i n e   220  ( F i g . 3 A )   to  i n p u t   p o r t   106  c h a n g e s   t h e r e  

i s   an  u p d a t e   in  TIMER  f u n c t i o n ,   w h i c h   i s   a  c o u n t   in  one  o f  

t h e   r e g i s t e r s   in  m i c r o p r o c e s s o r   300.   I f   o s c i l l a t o r   l i n e   2 2 0  

has   c h a n g e d ,   TIMER  i s   u p d a t e d ,   and  i f   i t   has   n o t   c h a n g e d ,   t h e  

p r o g r a m   r e t u r n s   to  t h e   main   p r o g r a m   f l o w .   The  MSTIMER 

r o u t i n e   t r a c k s   l i n e   220  as  long  as  t h e s e   c a l l s   a r e   no t   t o o  

f a r   a p a r t .  



A f t e r   e a c h   c a l l   of  MSTIMER,  t h e   p r o g r a m   r e s p o n d s   to   t h e  

v a l u e   of  TIME  and  t h e   DRUM  AT  S P E E D  l i n e  2 1 2 .   Two  e v e n t s   c a n  

b r i n g   t h e   p r o g r a m   ou t   of  t h i s   D O U N T I L  l o o p .   T h e  f i r s t   e v e n t  

i s   t h a t   TIMER  r e a c h e s   z e r o   b e f o r e   drum  1 0  h a s   r e a c h e d   l o a d  

s p e e d ,   w h i c h   i n d i c a t e s   t h a t   t h e r e   i s   a  d e f e c t i v e   d rum.   I n  

t h a t   e v e n t ,   ERROR  FLAG  2  i s   s e t ,   and  an  e r r o r - h a n d l i n g  

r o u t i n e   i s   c a l l e d .   In  t h e   s e c o n d   e v e n t ,   t h e   DRUM  AT  SPEED 

l i n e   212  ( F i g . 3 A )   p r o v i d e s   a  s i g n a l   b e f o r e   TIMER  e q u a l s  z e r o ,  
w h i c h   i n d i c a t e s   t h a t   t h e   drum  has   a c c e l e r a t e d   in  a  

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

t o .   A s s u m i n g   t h e   s e c o n d  e v e n t ,   in   t h e   n e x t  s t e p   of  t h e  

PROFILE  r o u t i n e ,   a n o t h e r   r o u t i n e   c a l l e d   c h e c k   l o a d   v e l o c i t y  

(CKLDVEL)  ( s e c t i o n   6 . 1 1 )   i s   c a l l e d .   T h i s   r o u t i n e   e n s u r e s  

t h a t ,   a f t e r   t h e   drum  a c c e l e r a t e s   f rom  s t o p   s e g m e n t   to   l o a d  

s p e e d ,   drum  10  i s   a c t u a l l y   s t a b i l i z e d   a t  a n   a c c e p t a b l e   l o a d  

v e l o c i t y ,   so  t h a t   p a p e r   m a y b e   l o a d e d .  

A f t e r   t h a t   t h e   p r o g r a m   r e t u r n s   to   PROFILE  ( s e c t i o n   2 1 )  

and   s e t s   TIMER  to   257  m i l l i s e c o n d s .   T h i s   i s   a  l i t t l e   o v e r  

one  r e v o l u t i o n   of   drum  10  a t   l o a d   v e l o c i t y .   I f   an  i n d e x  

p u l s e   i s   n o t   p r e s e n t   on  l i n e   116 ,   t h e r e   i s  n o   r e f e r e n c e   t o  

t h e   p o s i t i o n   of   drum  10.  A c c o r d i n g l y ,   TIMER  i s   s e t   to   a  

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

r e v o l u t i o n   of   drum  10,  and  a n o t h e r   DOUNTIL  l o o p   i s   e x e c u t e d  

u n t i l   TIMER  i s   a t   z e r o   or  an  INDEX  FLAG  i s   s e e n .  M S T I M E R  

( s e c t i o n   6 .2 )   i s   c a l l e d   to  c o u n t   down  t h e   TIMER,  and  GETPULS 

( s e c t i o n   6 . 3 )   i s   c a l l e d  t o  t r a c k   t a c h o m e t e r   9 5 .  

IN  GETPULS  ( s e c t i o n   6 .3)   an  INDEX  FLAG  is   f i r s t   r e s e t ,  

and   t h e   s i g n a l   on  t a c h o m e t e r   l i n e   210  i s   r e c e i v e d   as  i s   INDEX 

PULSE  on  l i n e   116  to  i n p u t   p o r t   104 .   I f   t h e   INDEX  PULSE,  i s  

on ,   t h e   INDEX  FLAG  i s   s e t ,   and  t h e n   t h e   TACH  COUNT  i s   z e r o e d  



to   p r e v e n t   a c c u m u l a t i v e   e r r o r s .   I f   t h e   INDEX  PULSE  i s   n o t  

on,   t h e n   TACHOMETER  r e a d i n g s   a re   c o m p a r e d ,   and  i f   t h e  

TACHOMETER  r e a d i n g   i s   t h e   same  as  t h e   l a s t   s a m p l e ,   t h e n   t h e  

p r o g r a m   r e t u r n s   to  t h e   c a l l e r .   I f   t he   TACHOMETER  r e a d i n g   i s  

d i f f e r e n t ,   t h e n   TACH  COUNT  i s   i n c r e m e n t e d ,   and  t h e r e   i s   a  
r e t u r n   to  t he   main   p r o g r a m .   I t   w i l l   be  u n d e r s t o o d   t h a t ,   o n  
t h e   a v e r a g e ,   GETPULS  m u s t   be  c a l l e d   a t   l e a s t   once   d u r i n g   e a c h  

t a c h   p u l s e   so  t h a t   none   of  t h e s e   p u l s e s   a r e   m i s s e d .  

The  PROFILE  r o u t i n e   c a l l s   GETPULS  t he   f i r s t   t i m e   i t   i s  

g o i n g   to  c o r r e c t   t h e   OLDTACH  f l a g   and  may  make  one  e r r o n e o u s  

c o u n t .   H o w e v e r ,   a f t e r   t h a t ,   t h e   f i r s t   t ime   an  i n d e x   s i g n a l  
i s   d e t e c t e d   on  l i n e   116 ,   l o c k i n g   i n t o   t he   c o r r e c t   c o u n t  

o c c u r s ,   and  t h e r e a f t e r   t h e   c o r r e c t   c o u n t   i s   k e p t .   I f   t h e  

p r o g r a m   comes  o u t   of  t h e   DOUNTIL  and  TIMER  i s   no t   z e r o ,   t h e n  

t h e   i n d e x   i s   w o r k i n g   c o r r e c t l y .  

In  t he   n e x t   s t e p ,   LD2PRT  ( s e c t i o n   6 . 1 0 )   i s   c a l l e d .   T h i s  

b r i n g s   drum  10  up  to  p r i n t   v e l o c i t y   from  l o a d   v e l o c i t y .   T h e  

a c c e l e r a t i o n   b e t w e e n   t h e s e   v e l o c i t i e s ,   as  shown  in  p o r t i o n   74  

of  t he   u p p e r   c u r v e   of  F i g . 6 ,   i s   a  c r i t i c a l   p a r a m e t e r   o f  

s y s t e m   1 5 .  

In  t h e   LD2PRT  r o u t i n e ,   TIMER  i s   s e t   a t   700  m i l l i s e c o n d s  

as  a  s a f e t y   t i m e o u t .   A c c o r d i n g l y ,   when  t h i s   r o u t i n e   r e t u r n s  

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

of  how  long  drum  10  a c t u a l l y   t o o k   to  g e t   up  to  p r i n t   s p e e d .  
T h i s   r e s i d u a l   of  e l a p s e d   t ime   i s   a r i t h m e t i c a l l y   c o n v e r t e d   i n  

t h e   p r o c e s s o r   300  and  i s   s t o r e d   as  ACCTIM  ( a c c e l e r a t e   t i m e ) ,  

w h i c h   i s   an  e x i s t i n g   r u n n i n g   v a l u e   of  a  c r i t i c a l   p a r a m e t e r  

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

TIMER  s e t t i n g ,   any  s i g n a l s   on  l i n e s   84a  and  146a  ( F i g . 3 A )  

a re   d r o p p e d   and  a  s i g n a l   r a i s e d   on  l i n e   131a  to  t h e  



a c c e l e r a t e   t o   p r i n t   s p e e d   c i r c u i t   131 .   The  drum  i s  

a c c e l e r a t e d   f rom  l o a d   s p e e d   to   p r i n t   s p e e d   and  a  DRUM  AT 

SPEED  s i g n a l   a p p l i e d   on  l i n e  2 1 2 .  

To  c h e c k   w h e t h e r   t h e   i n d e x   p u l s e   on  i n d e x   l i n e   116  i s  

p r e s e n t   a t   h i g h   s p e e d ,   T I M E R  i s   s e t   a t   33  m i l l i s e c o n d s ,  w h i c h  

i s   one  m i l l i s e c o n d   more  t h a n  t h e   t i m e   t a k e n   f o r   a  f u l l  

r e v o l u t i o n   of  drum  10  a t   p r i n t   v e l o c i t y .   T h e  r o u t i n e s  

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

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

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

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

A d d i t i o n a l l y ,   p r i n t   v e l o c i t y   CKPRTVEL  ( s e c t i o n   6 . 1 2 )   i s  

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

s u c c e s s i v e   i n d e x   p u l s e s   to  e n s u r e   c o r r e c t   p r i n t   s p e e d .  

CKPRTVEL  ( s e c t i o n   6 . 1 2 )   i s   s i m i l a r   to  CKLDVEL  ( s e c t i o n  

6 . 1 1 ) .  A s   a  r e s u l t   of  t h e   h i g h e r   s p e e d ,   t h e   r e s o l u t i o n   i s  

n o t   q u i t e   t h e   s ame ,   s o  t h a t   i n s t e a d   of  t i m i n g   e i g h t  

t a c h o m e t e r   p u l s e s   on  l i n e   2 1 0 ,  t h e   t i m i n g   i s   from  i n d e x   t o  

i n d e x - - w h i c h   c o m p r i s e s   256  t a c h   p u l s e s .  

In  t h e   PROFILE  r o u t i n e ,   t h e   n e x t  s t e p  i n v o l v e s   d r u m  

d e c e l e r a t i o n   to   l o a d   s p e e d .   T h i s   s u b r o u t i n e   d e t e r m i n e s   ( 1 )  

how  l ong   i t   t a k e s   to  d e c e l e r a t e   and  (2)  how  f a r   a r o u n d   t h e  

s u r f a c e   t h e   drum  10  moves   d u r i n g   d e c e l e r a t i o n .   F o r  r e a s o n s  

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

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

t h e   same  t i m e   as  t h e   i n d e x   s i g n a l   on  l i n e   116  ( F i g . 3 A ) .   T h e  

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

TACH  COUNTS  i t   t a k e s   to  d e c e l e r a t e   drum  1 0  u n t i l   t h e   DRUM  AT 

SPEED  s i g n a l   on  l i n e   212  a g a i n   o c c u r s ,   i n d i c a t i n g   t h a t   t h e  

drum  i s   a t   l o a d   s p e e d .   T h e s e   two  m e a s u r e m e n t s   a r e   i m p o r t a n t  

in   d e t e r m i n i n g   w h e t h e r   t h e r e  m a y   be  a n  o p t i m a l   p o i n t   o f  



d e c e l e r a t i o n   d u r i n g   a c t u a l   p r i n t i n g .   I t   i s   d e s i r e d   t h a t  

d e c e l e r a t i o n   b e g i n   a t   such   a  t i m e   t h a t   t he   end  o f  

d e c e l e r a t i o n   c o i n c i d e s   w i t h   t h e   op t imum  t ime   f o r   p a p e r  
r e m o v a l .   S p e c i f i c a l l y   t h i s   i s   a c c o m p l i s h e d   by  u s i n g   t h e  

i n d e x   s i g n a l   on  l i n e   116  as  a  r e f e r e n c e   f o r   d e c e l e r a t i o n ,  

w i t h   t he   OVERFLOW  COUNT  (a  number   in  a  r e g i s t e r   i n  

m i c r o p r o c e s s o r   300)  s e t   to   z e r o .  

A  s i g n a l   i s   r a i s e d   on  t h e   l i n e   146a  to  d e c e l e r a t e   t o  

l o a d   s p e e d   c i r c u i t   146  ( F i g . 3 A ) ,   wh ich   c a u s e s   drum  10  t o  

d e c e l e r a t e   to   l oad   v e l o c i t y .   TIMER  i s   s e t   to   one  s e c o n d ,   a s  

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

t h e   DRUM  AT  SPEED  s i g n a l   a p p e a r s   on  l i n e   212  or   TIMER  i s  

z e r o .   In  t h e   DOUNTIL  l o o p ,   OVERFLOW  COUNT  t r a c k s   t h e   n u m b e r  

of  drum  r e v o l u t i o n s   (wh ich   i s   t h e   number   of  i n d e x   s i g n a l s  

s een   on  l i n e   1 1 6 ) .   In  a d d i t i o n ,   by  l o o k i n g   a t   TACH  COUNT, 

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

t h a t   t h e r e   i s   a  p r e c i s e   i n d i c a t i o n   of  t he   drum  p o s i t i o n   w h e n  

t h e   DRUM  AT  SPEED  s i g n a l   i s   r e c e i v e d .   In  t h i s   m a n n e r ,   a t   t h e  

t i m e   of  t h e   DRUM  AT  SPEED  s i g n a l ,   t he   r e v o l u t i o n s   in  t h e  

OVERFLOW  COUNTER  a r e   known,   as  w e l l   as  t he   TACH  COUNT,  a n d  

c a l c u l a t i o n   may  now  t a k e   p l a c e .  

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

p a r a m e t e r s   PLSTART  and  PLREVS  w i l l   now  be  d e t e r m i n e d   fo r   t h e  

p r o f i l e .   PLSTART  i s   t h e   d e s i r e d   p l a c e   whe re   t h e   d e c e l e r a t i o n  

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

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

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

p r o p e r   p o i n t ,   t h e   DRUM  AT  SPEED  s i g n a l   s h o u l d   come  up  1 0 9 0  

from  t he   i n d e x   s i g n a l   on  l i n e   116,   wh ich   i s   t he   o p t i m u m  

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

come  up  on  l i n e   152  a t   80°  from  the   i n d e x   s i g n a l   on  l i n e  



116  d u r i n g   t h a t   l a s t   r o t a t i o n   of  drum  10.   Thus ,   j u s t   b e f o r e  

DRUM  AT  SPEED  a t   s i g n a l   comes   up  a t   1 0 9 0 ,   t h e   p u f f e r   s h o u l d  

l i f t   t h e   l e a d i n g   edge   of  t h e   p a p e r   so  t h a t   i t   w i l l   d e t a c h  

f rom  t h e   d rum.   I t   s h o u l d   be  n o t e d   t h a t   1 0 9   a c t u a l l y  

e q u a l s   77  t a c h   p u l s e s .   In  t h e   c a l c u l a t i o n   of  d e c e l e r a t i o n  

t i m e ,   s i n c e   TIMER  s t a r t e d   a t   one  s e c o n d ,   i f   one  s e c o n d   i s  

s u b t r a c t e d   from  t h e   v a l u e  a t   TIMER  end  and  t h e   c o m p l e m e n t  

t a k e n ,   t h e   r e s u l t   i s   t h e   d e c e l e r a t i o n  t i m e   ( D E C T I M ) .  

In  t h e   d e t e r m i n a t i o n   of  PLSTART  and  PLREVS,  t h e  

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

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

in  o r d e r   to  r e a c h   l o a d   s p e e d   a t   t h e   p r o p e r   p o s i t i o n .   I t   w i l l  

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

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

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

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

p o i n t - - a n d   o n l y   t h e n   s h o u l d   d e c e l e r a t i o n   t a k e   p l a c e .   T h i s   i s  

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

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

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

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

c o n s i d e r i n g   w h e t h e r   TACH  COUNT is   g r e a t e r   t h a n   77  or   l e s s  

t h a n   77.  I f   TACH  COUNT i s   g r e a t e r   t h a n   77,  t h e n   77  i s  

s u b t r a c t e d   f rom  77.  O t h e r w i s e ,   t h e   TACH  COUNT is   s u b t r a c t e d  

f rom  77,  t h e   r e s u l t   c o m p l e m e n t e d ,   and  o n e  a d d e d   to   t h e  

OVERFLOW  COUNTER.  The  r e s u l t   i s   t h e n   s t o r e d   in   PLSTART  a n d  

t h e   r e v o l u t i o n s   i n  P L R E V S .   I n  t h i s   m a n n e r ,   t h e   p o i n t   a t  

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

now  k n o w n .  

CKLDVEL  ( s e c t i o n   6 . 1 1 )   i s  n o w   c a l l e d   to   c h e c k   w h e t h e r  

l o a d   s p e e d   s e r v o   c i r c u i t   96  f u n c t i o n s   p r o p e r l y   to  m a i n t a i n  



t h e   drum  a t   l o a d   s p e e d .   Drum  p r o f i l i n g   has   now  b e e n  

c o m p l e t e d ,   and  a l l   of  t h e   drum  c r i t i c a l   p a r a m e t e r s   have   now 

b e e n   o b t a i n e d .  

The  p r o f i l i n g   of  a r r a y   t r a n s p o r t   254  ( F i g . 1 )   of  a r r a y  

t r a n s p o r t   s y s t e m   250,  w i l l   now  be  d e s c r i b e d .   R o u t i n e   PR03 

( s e c t i o n   2 1 . 1 )   may  be  e n t e r e d   in  two  ways .   In  t h e   f i r s t   way  

e n t r y   i s   on  t he   i n i t i a l   p r o f i l e   of  t h e   day .   In  t he   s e c o n d  

way,   e n t r y   o c c u r s   when  t h e   c a b i n e t   of  s y s t e m   15  h a s   b e e n  

o p e n e d   or  when  t r a n s p o r t   254  has   been   moved  away  from  i t s   e n d  

s t o p s .   O p e n i n g   t h e   c a b i n e t   p r o d u c e s   a  s i g n a l   on  i n t e r l o c k s  

l i n e   222  ( F i g . 3 A )   to  i n p u t   p o r t   106 .   Moving  t r a n s p o r t   2 5 4  

away  from  t h e   end  s t o p s   p r e v e n t s   t r a n s p o r t   s e n s o r s   ( n o t  

shown)  s u p p l y i n g   a  TPT  HOME  or   TPT  AWAY  s i g n a l   on  l i n e   204  o r  

206  to   i n p u t   p o r t   105.   Such  a  s i g n a l   wou ld   i n d i c a t e   end  o f  

t r a v e l .   D u r i n g   o p e r a t i o n ,   e i t h e r   t h e   o p e n i n g   of  t he   c a b i n e t  

or   t h e   t r a n s p o r t   b e i n g   away  from  t h e   s t o p s   i s   d e t e c t e d   i n  

r o u t i n e   STARTIT  ( s e c t i o n   9)  and  t r a n s p o r t   254  i s   p l a c e d   a t  

one   end  or  t he   o t h e r   b e f o r e   p r i n t i n g   s t a r t s .  

In  PR03  the   home  d e l a y   (HDLY)  and  t he   away  d e l a y   (ADLY) 

a r e   c a l c u l a t e d   as  d e s c r i b e d   in  t h e   p r o g r a m   l i s t i n g .   HDLY  i s  

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

c y c l e ,   t h e   e x i s t i n g   r u n n i n g   v a l u e   of  w h i c h   i s   e q u a l   to  t h e  

t i m e   d i f f e r e n c e   b e t w e e n   (1)  t he   drum  a c c e l e r a t e   t i m e   to  p r i n t  

s p e e d   and  (2)  t h e   t ime   t h a t   t r a n s p o r t  2 5 4   t a k e s   to  a c c e l e r a t e  

from  t h e   away  end  s t o p   to  t he   c l o s e s t   edge  of  t he   p a p e r .  

The  s i x   p a r a m e t e r s   t h a t   have   now  b e e n   d e t e r m i n e d   w i t h  

r e s p e c t   to  drum  and  t r a n s p o r t   p r o f i l e   may  be  s u m m a r i z e d   a s  

f o l l o w s :  



1  HDLY -  t h i s  i s   t h e   d e l a y   a t   t h e   h o m e - e n d   t h a t   s t a r t s  a t  

t h e   t i m e   of   command  to   a c c e l e r a t e   drum  1 0  t o   p r i n t   s p e e d   a n d  

e n d s   w i t h   t h e   command  f o r   t r a n s p o r t   254  to   move  a w a y .  

2  ADLY -  t h i s   i s   t h e   d e l a y   a t   t h e   away  end  t h a t   s t a r t s   a t  

t h e   t i m e   o f  c o m m a n d   t o  a c c e l e r a t e   drum  10  t o  p r i n t   s p e e d   a n d  

e n d s   w i t h   t h e   command  f o r   t r a n s p o r t   254  t o  m o v e   a w a y .  

3  ACCTIM -   t h i s  i s   t h e   t i m e   i t   t a k e s  t o   a c c e l e r a t e   d r u m  

10  f rom  l o a d   v e l o c i t y   to  p r i n t  v e l o c i t y .  

4  DECTIM -   t h i s  i s   t h e   t i m e   i t  t a k e s   to   d e c e l e r a t e   d r u m  

10  f rom  p r i n t   v e l o c i t y   to  l o a d  v e l o c i t y .  

5  PLREVS -   t h i s   i s   t h e  n u m b e r   o f  t a c h o m e t e r   i n d e x   p u l s e s  

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

1 0 9 ° .  

6  PLSTART -   t h i s   i s   t h e   TACHOMETER  c o u n t   to   s t a r t   d r u m  

d e c e l e r a t i o n   f rom  p r i n t  v e l o c i t y   to   l o a d  v e l o c i t y ,   when  t h e  

drum  r e a c h e s   1 0 9 ° .  

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

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

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

1 5  t h a t   d e t e r m i n e s   or  i s   o t h e r w i s e   m a t e r i a l   to  t h e  

p e r f o r m a n c e   of  t h e  s y s t e m .   A  p r o f i l e  t a k e n   of  a  c r i t i c a l  

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

t h e   a c t u a l   v a l u e   o f  a   c r i t i c a l   p a r a m e t e r   p r e f e r a b l y  t a k e n   ( 1 )  

d u r i n g   t h e   s t a r t   of  o p e r a t i o n   (or   r e s t a r t   a f t e r   an  e r r o r )   a n d  

(2)  d u r i n g   a  n o n p r i n t i n g   c y c l e .  D u r i n g   such   a  n o n p r i n t i n g  

c y c l e ,   s y s t e m   15  i s   f u l l y   f u n c t i o n a l ,   b u t   s h e e t   11  i s   n o t  

moved  and   no  i nk   i s   a p p l i e d .   I t   w i l l  b e   u n d e r s t o o d   t h a t   o n l y  



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

c y c l e .  

The  STARTIT  r o u t i n e   ( s e c t i o n   9)  i s   now  e n t e r e d ,   and  t h e  

PROFILE  COMPLETE  FLAG  is   f i r s t   t e s t e d .   D e p e n d i n g   on  t h e  

m a n n e r   in  w h i c h   STARTIT  has   been   r e a c h e d   from  t h e   p r o g r a m  
f low  as  shown  in  t he   l i s t i n g ,   a  p r o f i l e   m a y  o r   may  no t   b e  

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

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

s i g n a l s   to   TPT  HOME  and  TPT  AWAY  l i n e s   204,   206  a r e   o f f - - i n  

w h i c h   c a s e   PR03  ( s e c t i o n   21 .1 )   i s   c a l l e d .   RETRY  COUNT  a n d  

COPIES  COMPLETE  a r e   t h e n   s e t   to   z e r o .  

The  PICK  r o u t i n e   ( s e c t i o n   1 0 ) ,   i s   now  e x e c u t e d   to  r e m o v e  

p a p e r   11  from  i n p u t   b i n   12.  I t   can  be  s e e n   t h a t   t he   c o r r e c t  

p a p e r   b in   i s   s e l e c t e d   f o r   i n p u t   of  s h e e t s   11.  A  CLOCK  PICKER 

command  to  PAPER  PICKER  p r o v i d e s   a  w a i t   of  65  m i l l i s e c o n d s  

u n t i l   t h e r e   i s   a  p u l l   b a c k .   T h i s   command  is   t h e n   d r o p p e d ,  

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

s h e e t   of  p a p e r   i n t o   t he   f e e d .   A f t e r   w a i t i n g   130 

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

w h i c h   s u p p l i e s   a  s i g n a l   on  l i n e   234 ,   ( F i g . 3 B )   to  i n p u t   p o r t  

107.   I f   t h a t   l i n e   i s   n o t   h i g h ,   t h e r e   i s   a  p i c k e r   f a i l u r e ,  

w h i c h   c a u s e s   t he   RETRY  COUNT  to  be  i n c r e m e n t e d .   Th is   i s  

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

ERROR  FLAG  4  i s   s e t   and  t h e   r o u t i n e   jumps  to  ERROR. 

I f   t h e r e   i s   p a p e r   a t   ENTRY,  t h e n   t h e   r o u t i n e   w a i t s   2 5 0  

m i l l i s e c o n d s   f o r   p a p e r   11  to  move  down  t h e   p a t h   i n t o  

p r o x i m i t y   of  p a p e r   g a t e   28  ( F i g . 2 )   w h e r e   a  p a p e r   g a t e   s e n s o r  

p r o v i d e s   a  s i g n a l   on  p a p e r   g a t e   l i n e   236  ( F i g . 3 B )   to  i n p u t  

p o r t   107,   w h i c h   s i g n a l   i n d i c a t e s   t h e   p r e s e n c e   of  p a p e r   1 1 .  

A f t e r   t h i s   250  m i l l i s e c o n d s ,   t h e   g a t e   s e n s o r   i s   c h e c k e d ,   a n d  



i f   i t   i s   o f f ,   ERROR  FLAG  4  i s  s e t ,   w h i c h   i n d i c a t e s   a  jam  i n  

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

r e a c h   t h e   g a t e   28.  I f   no ERROR  FLAGS  h a v e   b e e n   r a i s e d ,   t h e n  

a  s h e e t   i s   a t   t h e   g a t e ,   r e a d y   t o  b e   l o a d e d   on  t h e  d r u m   1 0 .  

The  LOAD  r o u t i n e   ( s e c t i o n   1 1 ) ,   f o l l o w s ;  i n   t h i s  r o u t i n e ,  

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

o f f   by  a  DROP  T .E .   VACUUM  s i g n a l   on  l i n e   170 ,   ( F i g . 3 A ) .  

T h e s e   p o r t s   a r e   to  b e  c l o s e d   so  t h a t   t h e r e   i s   a d d i t i o n a l  

v a c u u m   on  t h e   l e a d i n g   edge   p o r t s   o f  t h e   d rum.   As  t h e   n e x t  

s t e p ,   t h e   i n d e x   p o s i t i o n   of  drum  1 0 - i s  t o   b e  l o c a t e d ,   as  t h e  

drum  h a s   b e e n   t u r n i n g   and  t h e   i n d e x   has   n o t   b e e n   t r a c k e d .  

A c c o r d i n g l y ,   t h e   DOUNTIL  l o o p   i s   e x e c u t e d ,   c a l l i n g  G E T P U L S  

( s e c t i o n   6 . 3 )   u n t i l   an  i n d e x   s i g n a l   a p p e a r s   on  l i n e   116.   I n  

t h i s   way,   t h e   i n d e x   p o s i t i o n   i s   f o u n d  a n d   TACH COUNT  i s  

i n i t i a l i z e d .  

P a p e r   L o a d i n g   and  F e e d b a c k   of  P a p e r   P o s i t i o n  

In  t h e   NEXT  r o u t i n e   ( s e c t i o n   1 2 ) ,   t h e  L O A D   ADJUST  FLAG 

i s   s e t   w h e n e v e r   a  s u c c e s s f u l   l o a d   has   b e e n  a c c o m p l i s h e d .   I t  

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

c o r r e c t   p a p e r   p o s i t i o n   on  r o t a t i n g  d r u m   10  h a s   b e e n  

d e t e r m i n e d .   I f   t h a t   f l a g   i s   r e s e t ,   i t   i n d i c a t e s   t h a t  a  

c a l c u l a t i o n   has   n o t   y e t   b e e n   made .   A c c o r d i n g l y ,   i t   i s  

n e c e s s a r y   to   s e t   a  t a c h o m e t e r   c o u n t   of  152  ( r e l a t e d   to  a  

n o m i n a l   l o a d   t i m e ) ,   c o r r e s p o n d i n g   to   2140  of  drum  r o t a t i o n ,  

i n t o   a  TEMP  r e g i s t e r ,   w h i c h   i s   one   of  t h e   p r o g r a m   r e g i s t e r s  

in   m i c r o p r o c e s s o r   300 .   In  c o n v e n t i o n a l   c o p i e r   s y s t e m s ,   t h a t  

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

T h i s   t i m e   i s   c a l c u l a t e d   to  be  an  e f f e c t i v e   s a f e   t i m e   in  w h i c h  

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

17.   T h i s   s a f e   t i m e  i s   n o t   n e c e s s a r i l y   o p t i m u m ,  b u t   i s  

c a l c u l a t e d   to   g e t   t h e  p a p e r   s a f e l y   o n  d r u m   1 0 .  



On  t h e   o t h e r   h a n d ,   i f   t h e   LOAD  ADJUST  FLAG  i s   s e t ,   t h e  

TEMP  r e g i s t e r   i s   l o a d e d   w i t h   a  c a l c u l a t e d   l o a d   v a l u e  

(CALCLOAD).  CALCLOAD  i s   a  v a r i a b l e   d e f i n i n g   a  c r i t i c a l  

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

memory .   A  w a i t   t h e n   e n s u e s   u n t i l   TACH  COUNT  e q u a l s   t he   v a l u e  

l o a d e d   in  t h e   TEMP  r e g i s t e r .   U n t i l   t h a t   t i m e   of  e q u a l i t y ,  

GETPULS  i s   c a l l e d ,   w h i c h   t r a c k s   t a c h o m e t e r   95.  When  t h a t  

t i m e   of  e q u a l i t y   a r r i v e s   (TACH  COUNT  e q u a l l i n g   t he   v a l u e   i n  

TEMP),  a  p u l s e   i s   p r o d u c e d   on  o p e n - g a t e   s o l e n o i d   l i n e   120  t o  

open  t h e   p a p e r   g a t e   28  in  a s s e m b l y   17,  s t a r t i n g   p a p e r   11  

t o w a r d s   drum  10.  The  drum  c o n t i n u e s   to   be  t r a c k e d   by  t h e  

n e x t   DOUNTIL  u n t i l   TACH  COUNT  e q u a l s   113.   A c c o r d i n g l y ,  

GETPULS  i s   c a l l e d   to   u p d a t e   t h e   TACH  COUNT. 

A f t e r   t h e   DOUNTIL  l oop   i s   c o m p l e t e d ,   i f   a  s e n s o r   i n  

a s s e m b l y   17  i n d i c a t e s   t h a t   t h e r e   i s   no  p a p e r   on  drum  10,  n o  

PAPER  ON  DRUM  s i g n a l   a p p e a r s   on  t h e   s e n s o r   l i n e   240  ( F i g . 3 B )  

to   i n p u t   p o r t   107,   b e c a u s e   t h e   p a p e r   has   n o t   a r r i v e d   a t   d r u m  

10.  TEMP  r e g i s t e r   i s   s e t   to  t h e   TACH  COUNT  b e c a u s e ,   as  l o n g  

as  t h e   p a p e r   s t i l l   has   n o t   r e a c h e d   t h e   s e n s o r ,   TEMP  i s  

u p d a t e d   w i t h   TACH  COUNT  fo r   e v e r y   p a s s   t h r o u g h   t h i s   l o o p .  

When  t h e   p a p e r   a r r i v e s   a t   t h e   s e n s o r ,   t h e   l a s t   u p d a t e d   v a l u e  

of  t h e   TEMP  r e g i s t e r   r e m a i n s   in  t h a t   r e g i s t e r ,   wh ich   p r o v i d e s  

an  i n d i c a t i o n   of  t i m e   t i m e   p a p e r   11  a r r i v e d .   T h i s   a l l o w s   t h e  

d e t e r m i n a t i o n   of  a  new  CALCLOAD  t h a t   d e f i n e s   the   a c t u a l  

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

t h e   t i m e   of  p a p e r   r e l e a s e .   CALCLOAD  is   now  l o a d e d   i n t o   TEMP 

2,  and  CORRECT  i s   s e t   to   a  d e s i r e d   t a c h   c o u n t ,   which   i s   t h e  

c o u n t   a t   w h i c h   the   p a p e r   s h o u l d   have   a r r i v e d   a t   t he   s e n s o r .  

I f   TEMP  i s   l e s s   t h a n   CORRECT,  t h e   p a p e r   a r r i v e d   e a r l y ,  

and  TEMP2  i s   added   to  h a l f   t he   d i f f e r e n c e   b e t w e e n   CORRECT 

( t h e   t i m e   i t   s h o u l d   have   a r r i v e d   a t   t h e   s e n s o r )   and  TEMP  ( t h e  



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

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

c a u s e   t h e   p a p e r   t o  a r r i v e  l a t e .   I f   t h e   a r r i v a l   i s   t o o   l a t e ,  

p a p e r   11  w i l l   n o t   s t i c k   on  drum  10,  b e c a u s e   t h e   vacuum  p o r t s  

of   t h e   drum  w i l l   be  u n c o v e r e d .   On ly   h a l f   t h e   e r r o r   i s   a d d e d  

in   o r d e r   to   s c a l e   i t   so  t h a t   t h e   c o r r e c t i o n  d o e s   n o t  

i n a d v e r t e n t l y   become   t o o   g r e a t ,   r e s u l t i n g   in  t h e   vacuum  p o r t s  

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

On  t h e   o t h e r   h a n d ,   i f   p a p e r   11  i s   l a t e  a t   t h e   s e n s o r   i n  

a s s e m b l y   17,  CALCLOAD  i s   u p d a t e d   w i t h   T E M P 2  l e s s   t h e  

c o r r e c t i o n   f a c t o r   of  TEMP  m i n u s   CORRECT.  T h a t  i s   t o  s a y ,   t h e  

p a p e r   g a t e   28  in  a s s e m b l y  1 7   i s   o p e n e d   e a r l i e r   (by  t h e  f u l l  

a m o u n t   of  t h e   e r r o r )   in   t h e  n e x t   l o a d i n g .   I f   t h e   p a p e r  
a r r i v e s   l a t e   i t   t e n d s   to   u n c o v e r   t h e  v a c u u m   p o r t s .   I t   i s  

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

so  t h a t   t h e   vacuum  p o r t s   can   be  s a f e l y   c o v e r e d .   In  b o t h  

c a s e s ,   t h e   c o r r e c t i o n s   a r e   s t o r e d   a s  v a r i a b l e   CALCLOAD. 

A f t e r   t h e s e   c a l c u l a t i o n s ,   t h e   LOAD  ADJUST  FLAG  i s   s e t ,  

s i n c e   t h e   t i m e   to   o p e n   t h e   p a p e r   g a t e   has   now  b e e n   a d j u s t e d .  

I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   f o r e g o i n g   a d j u s t m e n t   of  t h e  

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

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

a c t u a l l y   be  moved  t h r o u g h   s y s t e m   15  i n t o   o u t p u t  b i n   1 4  d u r i n g  

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

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

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

p a p e r   i s   moved  t h r o u g h   s y s t e m  1 5 .   In  t h i s   m a n n e r ,   a  f e e d b a c k  

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

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

c o p y i n g   p r o c e s s .  



The  d rop   t r a i l i n g   edge  vacuum  s i g n a l   on  l i n e   170  i s   t h e n  

d r o p p e d ,   c a u s i n g   vacuum  to  be  d i r e c t e d   to  t he   t r a i l i n g   e d g e  

p o r t s ,   so  t h a t   t h e   t r a i l i n g   edge  of  t h e   p a p e r   11  w i l l   b e  

a t t r a c t e d   when  t he   p a p e r   r e a c h e s   t h a t   p o i n t .   F u r t h e r m o r e ,  

t h e   open   g a t e   s o l e n o i d   s i g n a l   on  l i n e   120  i s   a l s o   d r o p p e d ,  

and  an  a c c e l e r a t e   to  p r i n t   s p e e d   s i g n a l   a p p l i e d   on  l i n e  

131a  to   c i r c u i t   131  so  t h a t   drum  10  a c c e l e r a t e s   up  to  p r i n t  

s p e e d .  

P r i n t i n g   and  D e t e r m i n i n g   P r i n t   P a r a m e t e r s   f o r   D r y i n g  

The  s i g n a l   a p p l i e d   t h r o u g h   p o r t   470  ( F i g . 2 ) ,   l i n e s   4 7 2 ,  

a d d e r   473  and  475  to   s e t   t h e   c o n t r o l l e r   474  to   c o n t r o l   t h e  

s p e e d   of  t he   e x i t   b e l t s   468 ,   i s   d e r i v e d   from  a  l o c a t i o n  

memory  in  wh ich   one  of  a  s e r i e s   of  v a l u e s   can  be  s e t ,  

c o r r e s p o n d i n g   to  l o a d   s p e e d   ( p o r t i o n   484a  of  t he   l o w e r  

c u r v e   of  F i g . 6 )   and  d r y i n g   v e l o c i t i e s   ( p o r t i o n s   4 8 7 a ,  

4 8 7 b ,   487c  and  487d  of  t h e   l o w e r   c u r v e   of  F i g . 6 ) .   T h i s  

v a r i a b l e   v a l u e   DV  i s   i n i t i a l l y   s e t   to   l oad   s p e e d ,   b e c a u s e  

d u r i n g   p r i n t i n g   of  t h e   f i r s t   s h e e t   11,  t h e r e   i s   no  p r i n t e d  

s h e e t   to   be  c a r r i e d   by  t h e   b e l t s   468,   w h i c h   a r e   d r i v e n   a t  

l o a d   s p e e d   so  as  to  be  r e a d y   to  r e c e i v e   t he   f i r s t   p r i n t e d  

s h e e t .   D u r i n g   p r i n t i n g   of  t h e   f i r s t   s h e e t ,   a  new  v a l u e   DV  i s  

s e l e c t e d   and  s e t   in  memory ,   so  t h a t   when  the   f i r s t   s h e e t   h a s  

b e e n   p r i n t e d   and  has   b e e n   d e t a c h e d   from  t h e   drum  10  o n t o   t h e  

b e l t s   468  a t   l oad   s p e e d ,   t h e   v e l o c i t y   of  t he   b e l t s   468  can  b e  

c h a n g e d   to  t h e   s e l e c t e d   new  v a l u e   DV  w h i l e   t h e   s e c o n d   s h e e t  

i s   b e i n g   p r i n t e d .   The  o r i g i n a l   v a l u e   DV  of  load   s p e e d   i s  

t h e n   s e t   in  memory.   When  t h e   s e c o n d   s h e e t   h a s   been   p r i n t e d ,  

t h e   b e l t s   468  a re   a c c e l e r a t e d   to  l oad   s p e e d ,   s e t   by  the   n e w  

v a l u e   DV,  and  t h e   s h e e t   d e t a c h e d   from  t h e   drum  10  on to   t h e  

b e l t s   468.   A  new  v a l u e   DV  i s   s e t   and  t h e r e a f t e r   t he   b e l t s  

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



As  t h e  d r u m   10  i s   a c c e l e r a t i n g   t h e   LOAD!  r o u t i n e ,  

( s e c t i o n   1 2 . 1 )   i s   e x e c u t e d .   I t   w i l l   b e  u n d e r s t o o d   t h a t ,   w i t h  

drum  10  a c c e l e r a t i n g ,   t h e  p r o f i l e   p a r a m e t e r   HDLY  or   ADLY  i s  

now  u s e d   to   d e t e r m i n e  w h e n  t o   s t a r t  m o v e m e n t   of  t r a n s p o r t  

254 .   As  p r e v i o u s l y   d e s c r i b e d ,   drum  10  a l w a y s   t a k e s   l o n g e r   t o  

g e t   to   s p e e d   t h a n   m o v i n g   t r a n s p o r t  2 5 4   t a k e s   to   g e t   to  t h e  

edge   of   t h e   p a p e r .   I t  i s   n e c e s s a r y  t o   h a v e   a  d e l a y   b e f o r e  

t r a n s p o r t   254  s t a r t s ,   s o  t h a t   i t   d o e s   n o t   g e t   to  t h e   edge   o f  

p a p e r   11  t o o   q u i c k l y .   A c c o r d i n g l y ,   TIMER  i s   l o a d e d   w i t h   t h e  

i n t e r v a l   b e t w e e n   s t a r t   of  a c c e l e r a t i o n   of  d r u m  1 0   to  p r i n t  

s p e e d   and  s t a r t   of  t r a n s p o r t   2 5 4  f r o m   s t o p   2 9 0  o r   292 ,   w h i c h  

e n s u r e s   t h a t   t h e   drum  r e a c h e s   p r i n t  v e l o c i t y   j u s t   b e f o r e   t h e  

t r a n s p o r t   r e a c h e s  t h e  e d g e   of  t h e   p a p e r .   T h i s   i s  

a c c o m p l i s h e d   by  l o a d i n g   T I M E R  w i t h  H D L Y ,   i f  t h e   t r a n s p o r t  i s  

on  t h e   home  e n d ,   or   ADLY  i f   t h e   t r a n s p o r t   i s  a t   t h e   away  e n d .  

The  s y s t e m   now  e x e c u t e s   t h e   a c c e l e r a t e   r o u t i n e ,   ACCEL 

( s e c t i o n  1 3 ) .   A DOUNTIL  l o o p  i s   e x e c u t e d   u n t i l   TIMER  e q u a l s  

z e r o .   In  t h e   t i m i n g  l o o p   p r e v i o u s l y   d e s c r i b e d ,   G E T P U L S  

( s e c t i o n   6 . 3 )   c o n t i n u e s   t o  t r a c k   drum  10,   and  MSTIMER 

( s e c t i o n   6 . 2 ) ,   c o n t i n u e s  t o   t r a c k   o s c i l l a t o r   l i n e   220.   A t  

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

254  i s   a t   r e s t  a n d   may  now  b e g i n  i t s   a c c e l e r a t i o n .  

D e p e n d i n g   upon   w h e t h e r   t h e  t r a n s p o r t   i s   a g a i n s t   t h e   a w a y  

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

112  ( F i g . 3 A )   t o  T P T   move  home  l i n e   194  o r   TPT  move  away  l i n e  

1 9 6 .  

T h e r e a f t e r ,   T I M E R  i s   s e t  t o   250  m i l l i s e c o n d s ,   w h i c h   i s   a  

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

m a l f u n c t i o n s .   A n o t h e r   DOUNTIL  l o o p   i s   t h e n   e x e c u t e d   u n t i l  

s e n s o r   s i g n a l s   o n  b o t h   l i n e s   204  and  206  a r e   o f f ,   o r ,  i n   t h e  



c a s e   of  a  m a l f u n c t i o n ,   u n t i l   TIMER  i s   c o u n t e d   down  to  z e r o .  

I f   TIMER  c o u n t e d   down,  t h e n   ERROR  FLAG  5  i s   s e t   and  t h e  

s y s t e m   jumps   to   ERROR,  b e c a u s e   s t a r t   of  p r i n t   has   n o t   b e e n  

r e a c h e d   w i t h i n   an  a l l o w a b l e   t i m e .   If   TIMER  had  n o t   c o u n t e d  

to   z e r o ,   drum  10  i s   up  to   s p e e d   as  p r e v i o u s l y   d e s c r i b e d ,  

t r a n s p o r t   254  i s   a t   t he   edge   of  p a p e r   11,  and  s y s t e m   15  i s  

r e a d y   to   p r i n t .   I t   w i l l   be  n o t e d   t h a t   t he   s y s t e m   d e t e c t s  

w h e t h e r   p a p e r   11  has  f a l l e n   o f f   t he   drum  10  d u r i n g   d r u m  

a c c e l e r a t i o n .   S p e c i f i c a l l y ,   t h e   p a p e r   on  drum  10  i s   c h e c k e d  

by  way  of  a  p h o t o s e n s o r   s i g n a l   on  p a p e r   on  drum  l i n e   240  

c o u p l e d   to   i n p u t   p o r t   107.   I f   p a p e r   11  i s   s t i l l   on  drum  1 0 ,  
t h e n   t h e   PRINT  r o u t i n e   ( s e c t i o n   14)  i s   c a l l e d ,   or  e l s e   a n  

ERROR  FLAG  4  i s   s e t ,   w h i c h   i n d i c a t e s   l o s s   of  p a p e r ,   a n d  

s y s t e m   15  jumps   to  ERROR. 

In  t h e   PRINT  r o u t i n e ,   i f   t h e   DRUM  AT  SPEED  s i g n a l   i s   n o t  

on  l i n e   212  ( F i g . 3 A ) ,   t h e n   and  ERROR  FLAG  6  i s   s e t ,   w h i c h  

i n d i c a t e s   t h a t   drum  10  d id   n o t   g e t   up  to  speed   in  t i m e ,   a n d  

t h e   s y s t e m   jumps   to  ERROR.  I f   t he   s y s t e m   does   no t   jump  t o  

ERROR,  s u b r o u t i n e   RSTWET  i s   c a l l e d   ( s e c t i o n   6 . 1 5 )   and  a s  

shown  in  f l o w c h a r t   ( F i g . 1 2 ) .   T h i s   s u b r o u t i n e   i n i t i a l i z e s   t h e  

w e t n e s s   c o u n t e r s   and  c o m p u t e s   d r y i n g   c o n s t a n t s   Ks  and  K d .  

T h i s   s u b r o u t i n e   i s   t h u s   e f f e c t i v e   to  i n i t i a l i z e   w e t n e s s  

s e n s i n g   b e f o r e   each   c y c l e   of  p r i n t i n g .   The  s u b r o u t i n e   s t a r t s  

a t   b l o c k   500  ( F i g . 1 2 )   and  in  b l o c k   502,  a  p u l s e   i s   p r o d u c e d  

on  r e s e t   l i n e   352  ( F i g . 4 )   from  o u t p u t   p o r t   342  to   r e s e t  

c o u n t e r s   358  and  360.  In  a d d i t i o n   c o u n t e r s   COUNTERL  a n d  

COUNTERP  w i t h i n   p r o c e s s o r   300  d e d i c a t e d   to  l e a d i n g   e d g e  

w e t n e s s   (LEW)  and  page   w e t n e s s   (PGW)  a re   i n i t i a l i z e d   to  z e r o  

as  shown  by  b l o c k s   504  and  506,   ( F i g . 1 2 ) .   A  s u b r o u t i n e  

LOADKK  ( S e c t i o n   7)  i s   c a l l e d ,   wh ich   i s   shown  in  t he   f l o w c h a r t  

as  b l o c k   508.   T h i s   s u b r o u t i n e   LOADKK  t a k e s   t he   s i g n a l s  

i n d i c a t i n g   t he   code  on  ink   b o t t l e   414  ( F i g . 1 0 )   from  i n p u t  



p o r t   444 ,   t o   i n d i c a t e   t h e   d r y i n g   c h a r a c t e r i s t i c s   of  t h e   i n k  

b e i n g   u s e d .   T h i s   code   i s   s e t   i n t o  t e m p o r a r y   r e g i s t e r   TEMPA. 

The  n u m e r i c   v a l u e   of  TEMPA  r e p r e s e n t s   an  ink   d r y i n g   t i m e   f r o m  

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

p r e d e t e r m i n e d   t h r e s h o l d .   In  a d d i t i o n ,   t h e   dry   b u l b  

t e m p e r a t u r e   s e n s o r   388  ( F i g . 9 )   and  t h e  w e t - b u l b   t e m p e r a t u r e  
f rom  s e n s o r   404 ,   p r o v i d e   s i g n a l s   t h r o u g h  p o r t s   400  a n d  4 0 2  

t h a t   a r e   s t o r e d   in   t e m p o r a r y   r e g i s t e r e d   TEMPQ  and  TEMPR, 

r e s p e c t i v e l y .   U s i n g   t h e s e   t e m p e r a t u r e   v a l u e s ,   t h e   r e l a t i v e  

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

s l i n g   p s y c h r o m e t e r s .   The  o u t p u t   of  t h i s   t a b l e   l o o k u p   i s  

p l a c e d   in   TEMPB.  Al l   of  t h e s e   p a r a m e t e r s   a r e   u s e d   t o  

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

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

c o n d i t i o n s .   As  d e s c r i b e d   in   s e c t i o n   7,  t h e   ink   d r y i n g  

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

T E M P B  a n d   i s   s c a l e d   by  F a c t o r  K x .   The  r e s u l t a n t   v a l u e   i s  

t h e n   d i v i d e d   by  t h e   d r y   b u l b   t e m p e r a t u r e   i n T E M P Q ,   w h i c h   i s  

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

w e t n e s s   c o u n t s ,   LEW,  PGW,  f o r   e a c h  o n e   drum  r e v o l u t i o n .  

S p e c i f i c a l l y ,   Kd  i s   l e s s   t h a n   one   and  i n d i c a t e s   t h e   e s t i m a t e d  

a m o u n t   of   p r i n t   d r y i n g   o n  a   s i n g l e  r e v o l u t i o n   of  drum  1 0 .  

The  d r y i n g   c o n s t a n t   Ks  i s   r e l a t e d   to   t h e  a m o u n t   o f  

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

r e v o l u t i o n s   of  drum  10  p e r f o r m e d   by  t h e   drum  d u r i n g  

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

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

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

m u l t i p l i e d   by  Kd  to   p r o d u c e   Ks.  T h i s   v a l u e  o f   Ks  i s   u s e d   t o  

p r e d i c t   how  much  d r y i n g   s h o u l d   o c c u r   d u r i n g   t h i s   p e r i o d   o f  

s l o w d o w n   b e f o r e   s h e e t   11  e x i t s   from  drum  1 0 .  



A f t e r   e x e c u t i o n   of  t h e   s u b r o u t i n e   LOADKK,  two  t e m p o r a r y  

work  r e g i s t e r s ,   TEMPP  and  TEMPL,  w h i c h   a re   to  be  u sed   in  t h e  

c a l c u l a t i o n   of  page   w e t n e s s   (PGW)  and  l e a d i n g   edge  w e t n e s s  

(LEW),  a r e   s e t   to  z e r o ,   as  shown  by  b l o c k   510  ( F i g . 1 2 ) .  

ALLOW  DECEL  FLAG  i s   r e s e t   to  z e r o ,   as  shown  by  b l o c k   5 1 2  

w h i c h   i n d i c a t e s   t h a t   d e c e l e r a t i o n   is   no t   a l l o w e d   u n t i l   s h e e t  

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

p r o p e r l y   from  drum  10.  The  t h e r m a l   d r y e r   464  is   s e t   t o  

p r e h e a t   p o w e r   as  shown  by  b l o c k   514  by  s i g n a l s   t h r o u g h   p o r t  

450  ( F i g . 7 ) ,   l i n e s   452,   d i g i t a l   to  a n a l o g   c o n v e r t e r   454  a n d  

p o w e r   c o n t r o l   4 6 0 .  

A f t e r   e x e c u t i o n   of  s u b r o u t i n e   RSTWET,  e v e r y t h i n g   h a s  

been   r e s e t   or  i n i t i a l i z e d ,   t he   r e q u i r e d   d r y i n g   c o n s t a n t   Kd 

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

h u m i d i t y   and  t h e   t y p e   of  ink   w i t h i n   b o t t l e   4 1 4 ) ,   and  t h e  

p r o g r a m   r e t u r n s   to  t he   PRINT  r o u t i n e   ( s e c t i o n   1 4 ) .  

A c c o r d i n g l y ,   a  s i g n a l   i s   p r o d u c e d   from  o u t p u t   p o r t   114  

( F i g . 3 B )   t h a t   i s   a p p l i e d   by  way  of  PRINTER  ON  l i n e   238  t o  

u n g u t t e r   t h e   ink   s p r a y   head   on  t r a n s p o r t   254,   to  p e r m i t  

p r i n t i n g   to  b e g i n .   REVOLUTION  COUNTER  i s   now  s e t   to  z e r o ,  
and  s y s t e m   15  r e q u i r e s   224  r e v o l u t i o n s   of  drum  10  to  p r i n t   a n  

e n t i r e   s h e e t   of  p a p e r   11.  These   r e v o l u t i o n s   a r e   t r a c k e d   i n  

t h e   n e x t   DOUNTIL  l o o p .   At  t h i s   p o i n t ,   a  COUNT  r o u t i n e  

( s e c t i o n   6 . 1 3 )   i s   c a l l e d ,   to   i n c r e m e n t   a  c o u n t   of  COPIES 

COMPLETE  t h a t   was  e a r l i e r   z e r o e d .   When  COPIES  COMPLETE 

e q u a l s   COPIER  REQUESTED,  a  done  f l a g   i s   s e t ,   so  t h a t   no  m o r e  

s h e e t s   of  p a p e r   11  a re   f e d .   I t   w i l l   be  u n d e r s t o o d   t h a t   a  

r e v o l u t i o n   c o u n t e r   i s   i n c l u d e d   in  t h e   r e g i s t e r s   o f  

m i c r o p r o c e s s o r   300  and  u sed   as  a  m i c r o c o d e d   c o u n t e r   r e g i s t e r .  

S y s t e m   15  t h e n   r e t u r n s   to  PRINT  r o u t i n e ,   ( s e c t i o n   14 )  

and  TIMER  is   s e t   to  e i g h t   s e c o n d s .   T h i s   i s   a  s a f e t y   t i m e - o u t  



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

t r a n s p o r t   254  n o t   a r r i v i n g   a t   t h e   o p p o s i t e   end  of  s h e e t   1 1 .  

The  p r e v i o u s l y   d e s c r i b e d  D O U N T I L   l o o p   i s   p e r f o r m e d   u n t i l   2 2 4  

r e v o l u t i o n s   a r e   r e a c h e d ,   a t   w h i c h   t i m e   GETPULS  ( s e c t i o n   6 . 3 )  

i s   c a l l e d   and   t h e n   ( s e q u e n t i a l l y )   MSTIMER  ( s e c t i o n  6 . 2 )   i s  

c a l l e d   w i t h   t h e   l o o p .   In  a d d i t i o n   t h e   s u b r o u t i n e   GETWET, 

( s e c t i o n   1 7 . 1 )   i s   a l s o   c a l l e d .   T h i s   GETWET  s u b r o u t i n e   i s  

shown  in   f l o w c h a r t   F i g . 1 6   and  i s   u s e d   to   a c c u m u l a t e   t h e  

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

drum  10  d u r i n g   p r i n t i n g .   The  s u b r o u t i n e   s t a r t s   in   b l o c k  

530 .   The  INDEX  FLAG  i s   t e s t e d   i n  d e c i s i o n   d i a m o n d   532  t o  

d e t e r m i n e   w h e t h e r   a  f u l l   p a g e   r e v o l u t i o n   of  drum  10  has   b e e n  

a c c o m p l i s h e d ,   as  d e t e r m i n e d   by  a  s i g n a l   on  l i n e   116  ( F i g . 3 A )  

f rom  t a c h o m e t e r   95.  I f   a  f u l l   drum  r e v o l u t i o n  h a s   been   m a d e ,  

t h e   INDEX  FLAG  h a s   b e e n   s e t   by  i n d e x   p u l s e   382  ( F i g . 5 )   o n  

l i n e   116 ,   and  b l o c k   534  i s   e n t e r e d .   The  c o n t e n t s   of  p a g e  
c o u n t e r   360  ( F i g . 4 ) ,   w h i c h   c o n t a i n s   t h e   c u r r e n t   wet   c o u n t ,  

a p p l i e d   by  way  of  l i n e s   3 6 6  t h r o u g h  i n p u t   p o r t   348  t o  

COUNTERP,  i s   t r a n s f e r r e d   to   r e g i s t e r  T E M P Q .   On  t h e   p r i o r  

p a s s   t h r o u g h   GETWET-,  TEMPP  was  s e t   w i t h   t h e   p r e v i o u s   w e t n e s s  

c o u n t   f rom  COUNTERP.  A c c o r d i n g l y ,   t h e   a m o u n t   of  w e t n e s s   t h a t  

i s   a c c u m u l a t e d   on  t h e   drum  in  t h e   l a s t   r e v o l u t i o n   of  drum  1 0  

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

v a l u e   of  t h e   p r e v i o u s   w e t n e s s   c o u n t   in  TEMPP.  T h i s  

d i f f e r e n c e   v a l u e   i s   c a l c u l a t e d   and  s a v e d   as  new  v a l u e   i n  

TEMPQ.  R e g i s t e r   TEMPP  i s   s e t  w i t h   t h e   n e w  w e t n e s s   c o u n t   f r o m  

COUNTERP,  t h e r e b y   i n i t i a l i z i n g   i t   f o r   t h e   n e x t   c a l c u l a t i o n .  

A f t e r   r e g i s t e r   TEMPP  has   b e e n  i n i t i a l i z e d ,   as  shown  in  b l o c k  

536 ,   s i g n a l s   384  and  385  ( F i g . 5 )   a r e   a p p l i e d   f rom  o u t p u t   p o r t  

342  ( F i g . 4 )   by  way  of   l i n e s   350  and  354  to  c o u n t e r s   358  a n d  

360 .   The  l e a d i n g   e d g e s   of  t h e s e   s i g n a l s   a r e   e f f e c t i v e   t o  

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

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



PGW,  and  t h i s   e s t i m a t e d   page  w e t n e s s   i s   m u l t i p l i e d   by  t h e  

d r y i n g   f a c t o r   Kd  and  r e g i s t e r   PGW  s e t   a c c o r d i n g l y   as  s h o w n  

in   b l o c k   538.   In  t h i s   m a n n e r   t h e r e   i s   an  a d j u s t m e n t   of  t h e  

a c c u m u l a t e d   page   w e t n e s s   fo r   t he   amoun t   of  d r y i n g   t h a t   i s  

o c c u r r i n g   d u r i n g   e a c h   r e v o l u t i o n   of  drum  10.  In  b l o c k   5 4 0 ,  

t he   i n c r e m e n t a l   w e t n e s s   c o u n t   of  r e g i s t e r   TEMPQ  i s   added   t o  

t h e   a d j u s t e d   a c c u m u l a t e d   page   w e t n e s s   from  PGW,  and  t h i s   new  

v a l u e   i s   s e t   in  r e g i s t e r   PGW,  b e f o r e   r e t u r n .  

I f   t h e   GETWET  r o u t i n e   ( s e c t i o n   1 7 . 1 )   i s   e n t e r e d   and  t h e  

INDEX  FLAG  i s   o f f ,   t h e r e   i s   a  jump  from  d e c i s i o n   d i a m o n d   5 3 2  

to   d e c i s i o n   d i a m o n d   542 ,   w h i c h   s t a r t s   t h e   GETLE  s u b r o u t i n e  

( s e c t i o n   1 8 . 1 ) .   I f   TACH  COUNT,  t h e   c o u n t   of  t a c h   s i g n a l s   o n  

l i n e   210 ,   i s   n o t   e q u a l   to   t w e n t y f i v e   t h e n   t h e r e   i s   a  r e t u r n .  

I f   TACH  COUNT  i s   e q u a l   to  t w e n t y f i v e ,   t h e n   b l o c k s   544,   5 4 6 ,  

548  and  550  a r e   e x e c u t e d .   In  b l o c k  5 4 4 ,   t h e   t r a i l i n g   edge  o f  

p u l s e   384  ( F i g . 5 )   i s   e f f e c t i v e   by  way  of  l i n e   350  to  d i s a b l e  

c o u n t e r   358,   i n d i c a t i n g   t h a t   s h e e t   11  i s   p a s t   i t s   l e a d i n g  

e d g e .   B l o c k   546  i s   now  e n t e r e d   and  t he   c o n t e n t s   of  l e a d i n g  

edge  c o u n t e r   358 ,   w h i c h   c o n t a i n s   t h e   c u r r e n t   l e a d i n g   e d g e  
w e t n e s s   c o u n t ,   a p p l i e d   by  l i n e s   362  t h r o u g h   i n p u t   p o r t   346  t o  

COUNTERL,  i s   t r a n s f e r r e d   to  r e g i s t e r   TEMPM.  On  t he   p r i o r  

p a s s   t h r o u g h   GETLE,  TEMPL  was  s e t   w i t h   t he   p r e v i o u s   c o u n t  

f rom  COUNTERL.  A c c o r d i n g l y ,   t h e   amoun t   of  l e a d i n g   e d g e  

w e t n e s s   t h a t   i s   a c c u m u l a t e d   is   t he   p r e s e n t   c o u n t   in  TEMPM 

minus   t h e   p r e v i o u s   c o u n t   in  TEMPL.  T h i s   d i f f e r e n c e   i s  

c a l c u l a t e d   and  s a v e d   as  a  new  c o u n t   in  TEMPM.  R e g i s t e r   TEMPL 

i s   s e t   w i t h   t h e   new  c o u n t   from  COUNTERL,  t h e r e b y   i n i t i a l i z i n g  

i t   f o r   t he   n e x t   c a l c u l a t i o n .   The  e s t i m a t e d   l e a d i n g   e d g e  

w e t n e s s   has   b e e n   p r e v i o u s l y   s e t   i n t o   r e g i s t e r   LEW,  and  t h i s  

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

a c c o r d i n g l y ,   as  shown  in  b l o c k   548.   In  b l o c k   550,   t h e  

i n c r e m e n t a l   w e t n e s s   c o u n t   of  r e g i s t e r   TEMPM  i s   added   to  t h e  



a d j u s t e d   a c c u m u l a t e d   l e a d i n g   edge   w e t n e s s   c o u n t   f rom  L E W ,  a n d  

t h i s   new  v a l u e   i s   s e t   in   r e g i s t e r   LEW,  b e f o r e   r e t u r n .   Thus  a n  

a d j u s t m e n t   in   t h e   a c c u m u l a t e d   c o u n t   of  l e a d i n g  e d g e   w e t n e s s  

i s   made  d u r i n g   t h e  l a t e s t   r e v o l u t i o n .  

I f   d u r i n g   PRINT  ( s e c t i o n   14)  INDEX  FLAG  i s   s e t   when  t h e  

p r o g r a m   r e t u r n s   f r o m  G E T P U L S ,   t h e   REVOLUTION COUNTER  i s  

i n c r e m e n t e d   by  e a c h   i n d e x   p u l s e   p r o d u c e d   on  l i n e   1 1 6  

( F i g . 3 A ) .   At  e v e r y   t e n   c o u n t s   of  REVOLUTION  COUNTER,  a  

s e r i e s   of  c h e c k s   a r e   made .   T h i s   i s   done   by  a  c a s e   s t a t e m e n t  

w h i c h   s t a t e s   t h a t   i f   a  c a s e   i s   m e t ,   t h e   l i s t e d   a c t i o n   w i l l   b e  

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

REVOLUTION  COUNTER,  up  to   210 ,   r e s e t   s w i t c h   l i n e   241  ( F i g . 3 A )  

w h i c h   i s   c o u p l e d   t o   i n p u t   p o r t   106 ,   and  i n t e r l o c k s  l i n e   2 2 2  

( F i g . 3 B ) ,   w h i c h   i s   c o u p l e d   to   i n p u t   p o r t   1 0 6 ,  a r e   e x a m i n e d .  

I f   l i n e   241  i n d i c a t e s   t h a t  t h e   s t o p - r e s e t   key  241A  ( F i g . 8 )  

has   b e e n   a c t u a t e d ,   a DONE  FLAG  i s  t u r n e d  o n ,   so  t h a t   t h e   c o p y  

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

o p e n e d ,   ERROR  FLAG  7  i s   s e t ,  a n d   t h e   p r o g r a m   goes   to  ERROR  t o  

s h u t   s y s t e m   15  down.   I n  s i m i l a r   m a n n e r ,   o t h e r   c h e c k s   a r e  

made  and  o t h e r   a c t i o n s   a r e   e x e c u t e d   when  t h e   REVOLUTION 

COUNTER  e q u a l s   1,  11,   21,  3 1  a n d   e v e r y  t e n t h  n u m b e r  

t h e r e a f t e r ,   and  e q u a l s   206,   208,   212  a n d  2 2 1 ,   a s  s e t   f o r t h   i n  

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

C o n t r o l   of  D r y i n g   and  D e t a c h  

When  t h e   REVOLUTION  COUNTER  e q u a l s   220 ,   ( s e c t i o n   14)  t h e  

p r e v i o u s l y   p r i n t e d   s h e e t   11  s h o u l d  b e   p a s t   t h e   m i c r o w a v e  

d r y e r   466 ,   i f   s u c h  i s   u s e d ,   so  t h a t   t h e   d r y e r   may  be  t u r n e d  

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

p o r t   344  ( F i g . 7 )   on  l i n e   3 5 6 b  t o   power   c o n t r o l   460 .   I t   i s  

d e s i r e d   t h a t   b e l t s   468  be  a t   l o a d   s p e e d   a t   d e t a c h  t i m e ,   s o  



t h a t   t h e   p r e v i o u s l y   p r i n t e d   s h e e t   11  may  be  e j e c t e d   i n t o   b i n  

14  a t   l o a d   s p e e d   and  t h e   j u s t   p r i n t e d   s h e e t   11  may  b e  

u n l o a d e d   from  t h e   drum  10  o n t o   b e l t s   468  a t   t h a t   s p e e d   a t  

t h a t   t i m e .   A c c o r d i n g l y ,   a  s i g n a l   t h r o u g h   p o r t   470  on  l i n e s  

472  i s   u s e d   to   c o n t r o l   s p e e d   c o n t r o l l e r   474  to   b r i n g   b e l t s  

468  up  to  t he   r e q u i r e d   l o a d   v e l o c i t y .   When  u s i n g   a  t h e r m a l  

d r y e r   464 ,   i t   i s   o n l y   n e c e s s a r y   t h a t ,   a f t e r   s h e e t   11  h a s  

p a s s e d   the   d r y e r ,   t h e   d r y e r   be  m a i n t a i n e d   in  i t s   warm  s t a t e .  

A c c o r d i n g l y ,   a  s i g n a l   t h r o u g h   p o r t   450  on  l i n e s   452  i s  

a p p l i e d   to  d i g i t a l   to  a n a l o g   c o n v e r t e r   454  to  power   c o n t r o l  

460  to   m a i n t a i n   t h e r m a l   d r y e r   464  in   i t s   warm  s t a t e .  

When  the   REVOLUTION  COUNTER  r e a c h e s   224,   t he   p r i n t e r - o n  

command  i s   r e s e t ,   d r o p p i n g   t h e   s i g n a l   on  l i n e   238  ( F i g . 3 B )  

from  o u t p u t   p o r t   114.   A c c o r d i n g l y ,   t h e   h e a d s   of  t r a n s p o r t  
254  a r e   g u t t e r e d   when  p r i n t i n g   i s   c o m p l e t e d ,   and  t he   s y s t e m  

c a l l s   a  SLOWUP  r o u t i n e ,   ( s e c t i o n   1 5 ) .  

The  SLOWUP  r o u t i n e   i s   now  e n t e r e d   to  s t o p   t r a n s p o r t   2 5 4  

and  to   d e c e l e r a t e   drum  10.  Th i s   r o u t i n e   u s e s   two  v a r i a b l e s  

of  t h e   p r o f i l e   s p e c i f i c a l l y   PLREVS  and  PLSTART.  As 

p r e v i o u s l y   d e s c r i b e d ,   PLREVS  is   t he   number   of  i n d e x   p u l s e s  

d u r i n g   drum  d e c e l e r a t i o n - - w h i c h   was  s e t   to  end  a t   1 0 9 ° .  

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

s t a r t   d e c e l e r a t i n g   f rom  p r i n t   to  l o a d   v e l o c i t y .   A c c o r d i n g l y ,  

PLREVS  i s   l o a d e d   i n t o   COUNT,  and  PLSTART  i s   l o a d e d   i n t o  

COMPARE.  A  DOUNTIL  l o o p   is   p e r f o r m e d   u n t i l   (1)  TACH  COUNT 

e q u a l s   PLSTART,  (2)  e i t h e r   TPT  HOME  l i n e   204  ( F i g . 3 A )   or  TPT 

AWAY  l i n e   206  i s   up,  and  (3)  ALLOW  DECEL  FLAG  is   o n .  

P r e v i o u s l y   in   t h e   RSTWET  r o u t i n e ,   p a r a g r a p h   6 . 1 5 ,   t h e   ALLOW 

DECEL  FLAG  has   been   r e s e t ,   and  t h u s   t h e   DOUNTIL  loop  i s  

e x e c u t e d   a t   l e a s t   o n c e .   The  s y s t e m   t h u s   w a i t s   f o r   t h e  

f o l l o w i n g   t h r e e   e v e n t s   to  o c c u r :   (1)  f o r   t he   a r r a y  



t r a n s p o r t   250  to   r e a c h   e i t h e r   h o m e  o r  a w a y   end  so  t h a t  

d e c e l e r a t i o n   of   t he   t r a n s p o r t   may  b e g i n ,   (2)  f o r   t h e  c o r r e c t  

c o u n t   on  t a c h   l i n e   210,   ( F i g . 3 A )  ,   so  t h a t  d e c e l e r a t i o n   o f  

drum  10  may  be  s t a r t e d ,   and  (3)  f o r   s h e e t  1 1   to   d ry   e n o u g h  

f o r   t h e   ALLOW  DECEL  FLAG  t o  b e   s e t .   A c c o r d i n g l y ,   a  GETPULS 

r o u t i n e   ( s e c t i o n   6 .3 )   i s   c a l l e d  t o   i n c r e m e n t   TACH  COUNT  u n t i l  

a l l   t h r e e   of   t h e s e   e v e n t s  o c c u r .  

I f   TACH  COUNT  e q u a l s   COMPARE  ( P L S T A R T  h a v i n g   been   l o a d e d  

i n t o   COMPARE)  and  ALLOW  DECEL  FLAG  i s   on,   t h e n  t h e  

m i c r o p r o c e s s o r   3 0 0  i s s u e s   a  s i g n a l   t h r o u g h   p o r t   1 1 1  ( F i g . 3 A )  

on  l i n e   146a   to   t h e  d e c e l e r a t e   to   l o a d   s p e e d   c i r c u i t   1 4 6 .  

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

as  o p t i m u m   f o r  b e g i n n i n g  o f   d e c e l e r a t i o n   of  d r u m  1 0 .  

T h e r e a f t e r ,   i f   INDEX  FLAG  ( s e t  f r o m   i n d e x   l i n e   116)  i s   on ,   a s  

shown  in  b l o c k   560  ( F i g . 1 5 ) ,  t h e r e  i s   a  d e c r e m e n t   in  COUNT, 

and  s u b r o u t i n e   DRYUP,  ( s e c t i o n   1 9 . 1 )   i s   c a l l e d .   S u b r o u t i n e  

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

drum  10  to   o c c u r .   A s  s h o w n   in  b l o c k s   562  and   564 ,   d u r i n g   a  

w a i t   f o r   d e c e l e r a t i o n   t h e  l e a d i n g   e d g e  w e t n e s s   and  t he   p a g e  
w e t n e s s   a r e   m u l t i p l i e d   by  t h e   d r y i n g   c o n s t a n t  K d ,   so  t h a t  

t h e   r e s u l t a n t   c o u n t s   in  LEW  and  PGW  c o n s t a n t l y   d e c r e a s e   i n  

v a l u e .   A  t e s t   i s   made  in   d e c i s i o n   d i a m o n d   5 6 6  o f   p a g e  

w e t n e s s   c o u n t   in   PGW  v e r s u s   maximum  w e t n e s s   Kw  a l l o w e d   f o r  

p e r m i t t i n g   t h e   p a p e r   to   e x i t  t h r o u g h   t h e  p a p e r   p a t h .   I f   PGW 

i s   g r e a t e r   t h a n   Kw  t h e r e   i s   a  r e t u r n .   I f   n o t ,  t h e n   i n  

b l o c k   568  t h e   ALLOW  DECEL  FLAG  i s   s e t .   The  DRYUP  s u b r o u t i n e  

i s   u s e d   f o r   a  v e r y   wet   s h e e t   11,   so  t h a t   t h i s   s h e e t  i s  

m a i n t a i n e d   on  t h e   drum  f o r   a  n u m b e r   of  e x t r a   r o t a t i o n s   w h i c h  

a l l o w   i t   to   be  h a n d e d  a n d   e x i t e d   to   t h e   p a p e r   p a t h .   I t   w i l l  

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

i n k - s a t u r a t e d   ( b l a c k )   s h e e t ,   t h e   s h e e t   i s   l imp   and  soggy   a n d  

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



c o n d i t i o n .   The  number   of  r e v o l u t i o n s   on  drum  10  t h a t   t h e  

s h e e t   i s   s u b j e c t e d   to  i s   d e p e n d e n t   on  c o u n t i n g   down  PGW  u n t i l  

i t   i s   l e s s   t h a n   t h e   p r e d e t e r m i n e d   v a l u e   Kw.  A f t e r   a l l   o f  

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

comes   ou t   of  END  DOUNTIL,  and  b o t h   t r a n s p o r t   250  and  drum  10  

a r e   d e c e l e r a t i n g .  

The  n e x t   DOUNTIL  c a l l s   GETPULS  ( s e c t i o n   6 .3 )   and  a t   e a c h  

i n d e x   p u l s e   on  l i n e   116,   COUNT  i s   d e c r e m e n t e d .   At  END 

DOUNTIL,  t h e   COUNT  i s   a t   z e r o   and  drum  10  i s   on  t h e   l a s t  

r e v o l u t i o n .   D u r i n g   t h i s   l a s t   r e v o l u t i o n ,   i t   i s   d e s i r e d   t o  

p u f f   t h e   l e a d i n g   edge  of  p a p e r   s h e e t   11.  A c c o r d i n g l y ,   a  DROP 

L.E .   VACUUM  s i g n a l   i s   a p p l i e d   to  l i n e   150  ( F i g . 3 A )   t h r o u g h  

o u t p u t   p o r t   1 1 3 .  

The  GETDET  s u b r o u t i n e   ( s e c t i o n   20)  i s   c a l l e d   t o  

d e t e r m i n e   t h e   w e t n e s s   of  t he   l e a d i n g   edge   of  s h e e t   11,  as  t h e  

l e a d i n g   edge  may  have   d r i e d   to  some  d e g r e e   in  t h e   p r e v i o u s  

s u b r o u t i n e   DRYUP.  T h r e e   t a b l e - l o o k - u p   t a b l e s   ( F i g . 1 4 )   a r e  

p r o v i d e d ,   to   c o r r e c t   t h e   d e t a c h   t i m e   in  r e l a t i o n   to   b e a m  

s t r e n g t h   and  c o r o n a .   Beam  s t r e n g t h   of  p a p e r   i s   i t s   b e n d i n g  

s t i f f n e s s .   I f   f l e x e d ,   a  p a p e r   s h e e t   w i l l   t r y   to   r e t u r n   t o  

i t s   f l a t   c o n d i t i o n .   When  t he   p a p e r   i s   w e t ,   i t   l o s e s   b e a m  

s t r e n g t h .   C o r o n a   r e f e r s   to  t h e   c h a r g e   on  t h e   p a p e r   t h a t  

c a u s e s   i t   to  s t i c k   to  t he   drum.   T h e s e   c o n s i s t   of  a  p o w e r  
t a b l e   (PTABLE)  588,   a  v e l o c i t y   t a b l e   (VTABLE)  586,   and  a  

d e t a c h   t i m i n g   t a b l e   580.   A f t e r   s t a r t   in  b l o c k   570,   as  d r u m  

10  s l o w s   down,   LEW  i s   m o d i f i e d ,   as  shown  in  b l o c k   572,   b y  

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

s l owdown   t i m e .   The  m o s t   s i g n i f i c a n t   f o u r   b i n a r y   b i t s   in  LEW 

a re   p l a c e d   in  r e g i s t e r   TEMPA  ( b l o c k   5 7 4 ) ,   t h u s   r o u n d i n g   t h e  

c o u n t ,   and  a  t a b l e   l o o k - u p   i s   p e r f o r m e d   ( b l o c k   576)  u s i n g   t h e  

c o n t e n t s   of  TEMPA  as  an  i n d e x   i n t o   t h e   d e t a c h   t i m i n g   t a b l e  



580 .   D e p e n d i n g   on  t h e   r o u n d e d  v a l u e   of  LEW,  a  v a l u e   i s   f o u n d  

t h a t   d e t e r m i n e s   t h e   t a c h o m e t e r   c o u n t   f o r   s t a r t   of  d e t a c h .   As  

shown  in  b l o c k   576,   t h i s   v a l u e   i s   s t o r e d   as  t h e   d e t a c h   c o u n t  

in   r e g i s t e r   DTC.  T h e  o v e r a l l   p a g e   w e t n e s s   i s   t h e n   s c a l e d   f o r  

t h e   s l o w d o w n   in   b l o c k   578,   PGW  b e i n g   m u l t i p l i e d   by  Ks  t o  

s c a l e   o v e r a l l  p a g e   w e t n e s s .   The  m o s t  s i g n i f i c a n t   f i v e   b i n a r y  

b i t s   in   PGW  a r e   p l a c e d   in   r e g i s t e r   T E M P A  ( b l o c k  5 8 2 ) ,   so  t h a t  

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

i n d e x i n g .   A  t a b l e   l o o k - u p   i s   t h e n   p e r f o r m e d   ( b l o c k   584)  t h e  

r o u n d e d   v a l u e   of   PGW  in  T E M P A  b e i n g   u s e d   a s  a n   i n d e x   t o  

d e t e r m i n e   a  v a l u e   of  d r y e r   p o w e r   f rom  t a b l e   588 ,   w h i c h   v a l u e  

i s  s e t   i n t o   r e g i s t e r   DP.  In  b l o c k   590 ,   t h e   c o n t e n t s   of  DP 

a r e   a p p l i e d   t h r o u g h   p o r t   450  ( F i g . 7 )   a l o n g   l i n e s   452  to   t h e  

d i g i t a l   to   a n a l o g  c o n v e r t e r   454 ,   w h o s e  o u t p u t   on  l i n e   4 5 6  i s  

to   p o w e r   c o n t r o l   460 ,   i s   e f f e c t i v e  t o   b e g i n   to   i n c r e a s e  

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

t h e r m a l   s i g n a l   i s   up  on  l i n e   3 5 6 a .  

In  b l o c k   592,   a  t a b l e  l o o k - u p  i s   p e r f o r m e d ,   u s i n g   t h e  

r o u n d e d   v a l u e   of  PGW  in   TEMPA  as  an  i n d e x  i n   VTABLE  586 .   T h e  

r e s u l t a n t   v e l o c i t y   v a l u e   i s   s t o r e d   in  r e g i s t e r   D V  t o  b e  u s e d  

l a t e r   f o r   c o n t r o l l i n g   b e l t s   468,   a f t e r   w h i c h   a  r e t u r n   i s  

m a d e .  

When  TACH  COUNT  e q u a l s   t h e   d e t a c h   c o u n t   in   r e g i s t e r   DTC 

( s e c t i o n   1 5 ) ,   t h e n   t h e   a p p l y   l e a d i n g - e d g e   p u f f   s i g n a l   i s  

b r o u g h t   up  o n  l i n e   152  ( F i g . 3 A )  a n d   m a i n t a i n e d   u n t i l   drum  a t  

s p e e d   s i g n a l   g o e s   up  on  l i n e  2 1 2 .   T h i s   o c c u r s   a t  

a p p r o x i m a t e l y   109°   of  r e v o l u t i o n   of  drum  10.  I t   w i l l   b e  

u n d e r s t o o d   t h a t   i t   may  n o t   be  e x a c t l y   1 0 9 ° ,   d e p e n d i n g   u p o n  
t h e   a c c u r a c y   of  t h e   c a l c u l a t i o n s   and  upon   w h e t h e r   s y s t e m   1 5  

i s   c h a n g i n g   w i t h   t i m e .   GETPULS,  ( s e c t i o n   6 .3 )   i s   c a l l e d  

u n t i l   t h e   drum  a t   s p e e d  s i g n a l   o c c u r s   on  l i n e   2 1 2 .  



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

a v a i l a b l e   from  s y s t e m   15  to  p e r m i t   a  r e c a l c u l a t i o n   of  PLREVS 

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

d e c e l e r a t i o n .   A c c o r d i n g l y ,   RECALC  r o u t i n e   ( s e c t i o n   15 .1 )   i s  

e x e c u t e d   when  l i n e   212  comes   up.  The  d a t a   in  TACH  COUNT  ( t h e  

c o u n t   a t   w h i c h   t h e   s i g n a l   o c c u r r e d   on  l i n e   212)  i s   s e t   i n t o  

r e g i s t e r   now.  L i n e   212  s h o u l d   have   come  up  a t   1 0 9 ° ,   i f  

n o t h i n g   in  s y s t e m   15  had  c h a n g e d   w i t h   t ime   and  i f   e v e r y t h i n g  

had  been   c o r r e c t l y   c a l c u l c a t e d .   A c c o r d i n g l y ,   i f   TACH  COUNT 

s e t   i n t o   r e g i s t e r   NOW  e q u a l s   77,  e q u i v a l e n t   to   1 0 9 ° ,   n o  

f u r t h e r   c a l c u l a t i o n s   a r e   p e r f o r m e d .   I f   t h e   c o u n t   in  NOW  i s  

g r e a t e r   t h a n   77,  t h i s   i n d i c a t e s   t h a t   drum  10  has   a r r i v e d   l a t e  

a t   l o a d   s p e e d ,   and  r o u t i n e   LATE  i s   c a l l e d   ( s e c t i o n   1 5 . 2 ) .   I n  

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

p e r f o r m   a  f e e d b a c k   f u n c t i o n .  

On  t h e   o t h e r   h a n d ,   i f   t h e   c o u n t   in   NOW  i s   l e s s   t h a n   7 7 ,  

r o u t i n e   EARLY  ( s e c t i o n   1 5 . 3 )   i s   c a l l e d .   A f t e r   t h e s e  

c a l c u l a t i o n s ,   a  DONE  FLAG  i s   c h e c k e d   and ,   i f   i t   i s   s e t ,   t h e  

s y s t e m   c a l l s   LASTOUT  ( s e c t i o n   16)  w h i c h   i n d i c a t e s   t h a t   t h e  

l a s t   s h e e t   11  h a s   b e e n   r u n ,   and  t h e   copy  i s   t r a c k e d   to  o u t p u t  

b i n   14.  S y s t e m   15  r e t u r n s   to  IDLE  r o u t i n e   ( s e c t i o n   8) .   I f  

t h e   DONE  FLAG  i s   n o t   s e t ,   s y s t e m   15  g o e s   to  t he   NEXT  r o u t i n e  

( s e c t i o n   12)  w h i c h   l o a d s   t he   n e x t   s h e e t   1 1  o n   drum  10  fo r   a  

m u l t i p l e - c o p y   r u n .  

The  LATE  r o u t i n e   ( s e c t i o n   1 5 . 2 )   i n d i c a t e s   t h a t   drum  10 

d i d   n o t   r e a c h   s p e e d   q u i t e   soon  e n o u g h .   A c c o r d i n g l y ,   PLSTART 

and  PLREVS  a r e   l o a d e d   so  t h a t   t h e y   can   be  a d j u s t e d .   I t   w i l l  

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

a r r i v i n g   e a r l y ,   s i n c e   a  l a t e   a r r i v a l   may  c a u s e   d i f f i c u l t y  

w i t h   t h e   d e t a c h m e n t   of  s h e e t   11.  On  t he   o t h e r   h a n d ,   an  e a r l y  

a r r i v a l   means  t h a t   t h e   t ime   to   d e t a c h   t h e   s h e e t   i s  



l e n g t h e n e d .   T h u s ,   i n  t h e  L A T E   r o u t i n e ,   t h e   e n t i r e   e r r o r   i s  

s u b t r a c t e d   f rom  t h e   e x i s t i n g   v a l u e s   of  PLSTART  and  PLREVS.  A 

new  PLSTART  i s   c a l c u l a t e d ,   and  i f  a  b o r r o w  i s   r e q u i r e d ,  

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

p a r a m e t e r s   PLREVS  and  PLSTART  a r e   s t o r e d .  

S i n c e   an  e a r l y   a r r i v a l   o n l y   s u b t r a c t s   f rom  t h e  

p e r f o r m a n c e   of  s y s t e m  1 5   a n d  i s   n o t   as  c r i t i c a l   as  a  l a t e  

a r r i v a l ,   t h e   c o m p u t a t i o n  i n   t h e   E A R L Y  r o u t i n e ,   ( s e c t i o n   1 5 . 3 )  

i s   t h e   same  as  in   t h e  L A T E   r o u t i n e ,   e x c e p t   t h a t   o n l y   h a l f   t h e  

e r r o r   i s   u s e d   as  f e e d b a c k .   T h e  r e a s o n  f o r   t h i s   s low  r a t e   o f  

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

u n d e s i r a b l e   l a t e   a r r i v a l .  

I t   w i l l   be  u n d e r s t o o d   t h a t   t h e  r e c a l c u l a t i o n  i s   o n l y  
w i t h   r e s p e c t   to  drum  10,  a n d  t h e r e   i s   no  r e c a l c u l a t i o n   w i t h  

r e s p e c t   to   t r a n s p o r t  2 5 4 .   S i n c e  t r a n s p o r t   254  i s   coming   to  a  

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

as   l o n g   t o  d e c e l e r a t e   t r a n s p o r t  2 5 4  a s   i t  d o e s   to   d e c e l e r a t e  

drum  10.  The  t r a n s p o r t   s t o p   t i m e   i s  f o r   t h e  i n f o r m a t i o n   o f  

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

m a c h i n e .   As  l o n g   as  s u c h  s t o p  t i m e   i s   w i t h i n  o p e r a t i n g  

t o l e r a n c e ,   i t   d o e s   n o t   a f f e c t   t h e  p e r f o r m a n c e   of  s y s t e m  1 5 .  

C o n t i n u a t i o n   of   P r i n t i n g  a n d   E x i t   B e l t   C o n t r o l  

I f   i t   i s   a s s u m e d   t h a t   t h e   s h e e t - 1 1   j u s t   p r i n t e d   was  t h e  

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

key  241A  h a s   b e e n   a c t u a t e d ) ,   LASTOUT  r o u t i n e   ( s e c t i o n   1 6 ) ,   i s  

p e r f o r m e d .   A  t i m e   o f  3 7 0   m i l l i s e c o n d s   i s   r e q u i r e d  f o r   s h e e t  

11  t o  b e   d e t a c h e d   f rom  drum  1 0 .  



In  t h e   f i r s t   s t e p   of  t h i s   r o u t i n e ,   an  o u t p u t   f r o m  

r e g i s t e r   DV  t h r o u g h   p o r t   470  ( F i g . 2 )   i s   p r o v i d e d   on  l i n e s   4 7 2  

to   s p e e d   c o n t r o l l e r   474  t h e r e b y   to   c o n t r o l   s p e e d   of  m o t o r  

478 .   In  a c c o r d a n c e   w i t h   t h e   v a l u e   of  DV,  e x i t   b e l t s   4 6 8  

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

487a  to   d  of  t he   l o w e r   c u r v e   of  F i g . 6 .   T h i s   i s   t he   l a s t  

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

when  s h e e t   11  moves  p a s t   d r y e r   464  a n d / o r   466,   so  t h a t   t h e  

i n c r e a s e   in  v e l o c i t y   d o e s   n o t   t a k e   p l a c e   b e f o r e   t he   copy  h a s  

b e e n   c o m p l e t e l y   d r i e d .   A c c o r d i n g l y ,   w h i l e   t h e   l a s t   s h e e t   11  

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

4 5 0 0 / ( D V ) ,   w h e r e   4500  i s   a  c o n s t a n t   t h a t   y i e l d s   a  d e l a y  

s u f f i c i e n t   to   a l l o w   an  e i g h t - a n d - o n e - h a l f - i n c h   s h e e t   to  p a s s  
t h e   d r y e r   f o r   any  v a l u e   of  DV.  At  t he   end  of  t h i s   d e l a y  

t i m e ,   b o t h   t h e   t h e r m a l   d r y e r   464  and  t h e   m i c r o w a v e   d r y e r   4 6 6  

a r e   t u r n e d   o f f ,   as  shown  in  b l o c k   516  ( F i g . 1 3 ) ,   when  t h e  

s i g n a l s   on  l i n e s   356a  ( F i g . 7 )   and  356b  from  p o r t   344  a r e  

t u r n e d   o f f .   In  a d d i t i o n ,   t h e   e x i t   m o t o r   478  i s   i n c r e a s e d   i n  

v e l o c i t y   to  l o a d   s p e e d ,   a  shown  in  b l o c k   518  ( F i g . 1 3 ) ,   w h e n  

an  a p p r o p r i a t e   s i g n a l   i s   a p p l i e d   to  l i n e   472  ( F i g . 2 )   t h r o u g h  

p o r t   4 7 0 .  

I f   an  e x i t   s e n s o r   in  a s s e m b l y   17  i s   a c t u a t e d ,   a  REMOVE 

COPIES  l i g h t   i s   l i t   in  d i s p l a y   230.   In  a d d i t i o n ,   a f t e r   o n e  

s e c o n d   ( f o r   t h e   copy  to   c l e a r   t h e   e x i t   p a t h ,   t he   vacuum  m o t o r  

on  s i g n a l   and  TPT  m o t o r   on  s i g n a l   t h r o u g h   o u t p u t   p o r t   114  

( F i g . 3 B )   d rop   on  l i n e s   226  and  228.  S y s t e m   15  t h e n   r e t u r n s  

to   IDLE  ( s e c t i o n   8 ) .  

I f   s h e e t   11  on  drum  10  i s   n o t   t he   l a s t   c o p y ,   s y s t e m   15  

goes   to  NEXT  ( s e c t i o n   12)  w h i c h   is   the   r o u t i n e   t h a t   l o a d s  

p a p e r .   As  p r e v i o u s l y   d e s c r i b e d ,   a  new  s h e e t   11  i s   t h e n  

l o a d e d ,   and  a  new  p r i n t   c y c l e   in  i n i t i a t e d .  



The  ERROR  FLAGS  a r e   l i s t e d   in  s e c t i o n   2 2  a n d   n e e t   n o t   b e  

d e s c r i b e d   in   d e t a i l .   I t   i s   u n d e r s t o o d   t h a t  a f t e r   an  ERROR 

FLAG  h a s   b e e n   s e t ,   t h e   ERROR  R O U T I N E  i s   e x e c u t e d   as  s e t   f o r t h  

in  s e c t i o n   23.  At  t h i s   t i m e  d r y e r s   464  and   466  a r e   t u r n e d  

o f f   f o r   s a f e t y   r e a s o n s .  

In  a d d i t i o n   t h e   PROFILE  COMPLETE  f l a g   i s   r e s e t ,   t h e r e b y  

p r o d u c i n g   a  new  p r o f i l i n g .   A f t e r   an  ERROR,  and  d u r i n g  

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

o t h e r   c h a n g e s   may  be  made  t o  c o p i e r   s y s t e m   15  w h i c h   r e q u i r e s  

a  new  p r o f i l i n g .  

In  a  f u r t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n   ( F i g . 1 7 ) ,  

i n s t e a d   of   drum  10,   p r i n t   b e l t s   601  f o r m i n g   a  h o r i z o n t a l   f l a t  

bed  may  be  u s e d .   W i t h   l o a d   b e l t s   6 0 0  a n d   e x i t   b e l t s   602  i n  

j u x t a p o s i t i o n   w i t h   p r i n t   b e l t s   601  a  f l a t   h o r i z o n t a l  

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

b e l t s   600 ,   601  and  6 0 2  a r e   s e g m e n t e d  b e l t s   s i m i l a r   t o  b e l t s  

13  and   468  ( F i g . 1 ) .   C o n v e y i n g   b e l t s   600  a r e   e n t r a i n e d   a r o u n d  

d r i v i n g   r o l l   600a  and  i d l e   r o l l  6 0 0 b ,   b e l t s  6 0 1   a r e  

e n t r a i n e d   a r o u n d   d r i v i n g   r o l l   601a  and  i d l e   r o l l   6 0 1 b ;  

and  b e l t s   602  a r e   e n t r a i n e d   a r o u n d   d r i v i n g   r o l l   602a  a n d  

i d l e   r o l l   6 0 2 b .   R o l l s   6 0 0 a ,  6 0 1 a   and  6 0 2 a  a r e   d r i v e n  

by  d r i v i n g   m o t o r s   608,   610  and  612,   r e s p e c t i v e l y .  

I t   w i l l   be  u n d e r s t o o d   t h a t   s h e e t   11  r e m a i n s  f l a t   f o r   t h e  

e n t i r e   p a s s ,   w h i c h   i n c l u d e s   t h e   p a s s   u n d e r   a r r a y   h e a d s   6 0 5 ,  

and  t h e   e n t i r e   p r i n t i n g   i s   d o n e   in   o n l y   one  p a s s .   I n  

o p e r a t i o n ,   as  s h e e t   1 1  c o m e s   o u t   o f  a   c o n v e n t i o n a l   p a p e r  

p i c k e r ,   i t   a r r i v e s   a t   g a t e   615 ,   w h e r e   i t   w a i t s   u n t i l   i t   i s  

l o a d e d   on  l o a d   b e l t s   600.   The  p r i n t   b e l t s   601  p r o v i d e   t h e  

same  f u n c t i o n   as  drum  10,  and  p r i n t i n g   i s   a c c o m p l i s h e d   in  a  

s i n g l e   p a s s ,   t h u s   r e q u i r i n g   a  s u b s t a n t i a l   number   of  a r r a y  



h e a d s   605 .   M o t o r   608  i s   c o n t r o l l e d   in  a  m a n n e r   s i m i l a r   t o  

t he   m o t o r   d r i v i n g   r o l l   20  ( F i g . 1 ) .   Moto r   610  d r i v i n g   r o l l  

601a  i s   c o n t r o l l e d   in  a  m a n n e r   s i m i l a r   to   t h e   m o t o r   a n d  

s e r v o   a s s e m b l y   62  ( F i g . 3 A )   to   p r o v i d e   d e s i r e d   l o a d i n g ,  

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

p a r a m e t e r s .   As  in  t h e   c a s e   of  drum  10,  in  w h i c h   t h e   t i m e  

d u r i n g   w h i c h   s h e e t   11  r e m a i n s   on  the   drum  a f t e r   p r i n t i n g   m a y  
be  v a r i e d ,   t h e   u n l o a d i n g   s p e e d   of  s h e e t   11  f rom  p r i n t   b e l t s  

601  may  be  v a r i e d ,   to  e n s u r e   d r y i n g .  

When  s u f f i c i e n t l y   d r y ,   s h e e t   11  i s   t h e n   u n l o a d e d   f r o m  

p r i n t   b e l t s   601  and  t r a n s f e r r e d   to  e x i t   b e l t s   602  d r i v e n   b y  

s t e p p i n g   m o t o r   612 .   A  t h e r m a l   d r y e r   606  i s   d i s p o s e d   a b o v e  

b e l t s   602,   and  s h e e t   11  i s   t r a n s p o r t e d   b e t w e e n   t h e   b e l t s   a n d  

t h e   d r y e r .   M o t o r   612  and  d r y e r   606  a r e   e n e r g i z e d   a n d  

c o n t r o l l e d   in  m a n n e r   s i m i l a r   to  t h a t   u s e d   f o r   m o t o r   478  a n d  

d r y e r   464  ( F i g s .   2  and  7 ) .  

S t i l l   f u r t h e r   e m b o d i m e n t s   a r e   shown  in  F i g s .   18  to   2 2 ,  

w h i c h   i l l u s t r a t e   d i f f e r i n g   d r y e r   c o n f i g u r a t i o n s .   In  F i g .   1 8 ,  

r o l l s   464a  and  464b  a r e   h o t   r o l l s ,   whose   e n e r g i s a t i o n   i s  

c o n t r o l l e d   by  a  p o w e r   c o n t r o l   s i m i l a r   to  c o n t r o l   4 6 0  

( F i g . 7 ) .   In  t h i s   e m b o d i m e n t ,   t he   e x i t   b e l t s   a re   s e g m e n t e d ,  

w i t h   a  f o r w a r d   s e c t i o n   468b  and  a  r e a r w a r d   s e c t i o n   4 6 8 c .  

In  t h e   e m b o d i m e n t   shown  in  F i g . 1 9 ,   t h e   t h e r m a l   d r y e r   i s   a  . h o t  

p l a t e n   464c  h a v i n g   e x t e n d e d   h e a t   t r a n s f e r   s u r f a c e s   s p a c e d  

from  b e l t   r un   4 6 8 a .   A g a i n ,   t he   e n e r g i s a t i o n   of  t he   p l a t e n  
i s   c o n t r o l l e d   by  a  power   c o n t r o l   s i m i l a r   to  t h a t   in  c o n t r o l  

460.   In  t h e   s t i l l   f u r t h e r   e m b o d i m e n t   of  F i g . 2 0   h e a t   i s  

p r o d u c e d   by  a  f an   461  b l o w i n g   o v e r   h e a t i n g   e l e m e n t s   4 6 4 d ,  

w i t h   t he   d r y i n g   h e a t   t h e n   b e i n g   d i r e c t e d   t h r o u g h   a  c o n d u i t  

461a  o v e r   e x i t   b e l t   468.   E n e r g i s a t i o n   of  t h e   e l e m e n t s   i s  

c o n t r o l l e d   by  a  power   c o n t r o l   s i m i l a r   to  c o n t r o l   460.   F i g . 2 1  



i l l u s t r a t e s   wave  g u i d e   4 6 6 a  o f   a  m i c r o w a v e   d r y e r ,   w h i c h  

t r a n s m i t s   t h e   m i c r o w a v e   e n e r g y   f rom  a  m a g n e t r o n   to   t h e   e x i t  

b e l t   468  e n e r g i s a t i o n  o f   t h e   d r y e r   i s   t i m e d   b y  a   p o w e r  
c o n t r o l   s i m i l a r   to   t h a t  i n   c o n t r o l   460 .   F i g . 2 2   s h o w s  t h e  

c o m b i n a t i o n   of   b o t h   a  t h e r m a l  d r y e r   464  a n d  a  m i c r o w a v e   d r y e r  

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

p r e v i o u s l y   e x p l a i n e d .  



























































































1  A p p a r a t u s   f o r   d r y i n g   ink   p r i n t e d   on  a  p r i n t   medium  in  a  

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

p a r a m e t e r s   r e l a t e d   to  t he   d r y i n g   of  t he   ink   p r i n t e d   on  t h e  

p r i n t   med ium,   and  means   r e s p o n s i v e   to   t he   d e t e c t i n g   means  t o  

c o n t r o l   d r y i n g   of  t he   i nk   p r i n t e d   on  the   p r i n t   medium  i n  

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

2  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  in  w h i c h   t he   d e t e c t i n g  

means   i n c l u d e s   means  f o r   d e t e c t i n g   t he   ink  d e n s i t y   of  t h e  

p r i n t   d a t a   on  t h e   p r i n t   medium  as  a  p r i n t   p a r a m e t e r ,   and  i n  

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

ink   d e n s i t y   d e t e c t i n g   means   to  c o n t r o l   d r y i n g   in  a c c o r d a n c e  

w i t h   t h e   p r i n t   d a t a   d e n s i t y .  

3  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  or   2,  in  wh ich   t h e  

d e t e c t i n g   means   i n c l u d e s   means  f o r   d e t e c t i n g   t he   d r y i n g  

c h a r a c t e r i s t i c s   of  t he   ink   p r i n t e d   on  t he   p r i n t   medium  as  a  

p r i n t   p a r a m e t e r ,   and  in  w h i c h   t h e   c o n t r o l l i n g   means  i n c l u d e s  

means  r e s p o n s i v e   to  t h e   ink   d r y i n g   c h a r a c t e r i s t i c s   d e t e c t i n g  

means  to   c o n t r o l   d r y i n g   in   a c c o r d a n c e   w i t h   t h e   ink  d r y i n g  

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

4  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  2  or  3,  in  which   t h e  

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

h u m i d i t y   as  a  p r i n t   p a r a m e t e r ,   and  in  wh ich   t he   c o n t r o l l i n g  

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

means  to  c o n t r o l   d r y i n g   in  a c c o r d a n c e   w i t h   t he   a m b i e n t  

h u m i d i t y .  



5  A p p a r a t u s   of  c l a i m s   1 ,  2 ,   3  o r  4 ,  i n   w h i c h   t h e r e   i s  

p r o v i d e d   m e a n s   f o r   d r y i n g   t h e   i nk   p r i n t e d  o n   t h e   p r i n t  

m e d i u m ,   and  t h e   c o n t r o l l i n g   means   i n c l u d e s   means   f o r  

a d j u s t i n g   t h e   d r y i n g   p r o v i d e d   by  t h e   d r y i n g   means   i n  

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

6  A p p a r a t u s   a c c o r d i n g   to   c l a i m   5,  in   w h i c h   t h e r e  i s  

p r o v i d e d   e x i t   means   f o r   r e c e i v i n g   and  t r a n s p o r t i n g  t h e  

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

v a r y i n g   t h e   s p e e d   of  t h e   e x i t  m e a n s   in   t r a n s p o r t i n g   t h e  

p r i n t e d   med ium  in  a c c o r d a n c e  w i t h   t h e   p r i n t   p a r a m e t e r s ,  

t h e r e b y   to   c o n t r o l   t h e  d r y i n g .  

7  A p p a r a t u s   a c c o r d i n g   to  c l a i m   5  or   6,  in   w h i c h   t h e  

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

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

f o r   v a r y i n g   t h e  h e a t   p r o v i d e d   by  t h e   h e a t i n g   means   i n  

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

8  A p p a r a t u s   a c c o r d i n g   to  c l a i m   7,  in   w h i c h  t h e   h e a t i n g  

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

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

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

9  A p p a r a t u s   a c c o r d i n g   to  c l a i m   7,  in  w h i c h   t h e   h e a t i n g  

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

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

w i t h   t h e   p r i n t   p a r a m e t e r s .  

10  A p p a r a t u s   a c c o r d i n g   t o  c l a i m  7   in   w h i c h   t h e   h e a t i n g  

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



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

t h e   e n e r g y   a p p l i e d   to  t h e   ho t   r o l l   in  a c c o r d a n c e   w i t h   t h e  

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

11  A p p a r a t u s   of  c l a i m   7,  in  wh ich   t h e   h e a t i n g   m e a n s  

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

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

p a r a m e t e r s .  

12  A p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   in  w h i c h  

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

13  A p p a r a t u s   a c c o r d i n g   to  c l a i m   12,  in  w h i c h   t h e r e   i s  

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

p r i n t i n g ,   and  in  w h i c h   t h e   c o n t r o l l i n g   means   i n c l u d e s   m e a n s  

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

r e m a i n s   on  t h e   t r a n s p o r t i n g   means  a f t e r   p r i n t i n g ,   i n  

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

d r y i n g .  

14  A p p a r a t u s   a c c o r d i n g   to   c l a i m   13,  in   w h i c h   t h e   s h e e t  

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

a s s e m b l y   and  in  wh ich   t h e   d e t e r m i n i n g   means   i n c l u d e s   m e a n s  

f o r   a d j u s t i n g   t h e   t i m e   d u r a t i o n   t he   s h e e t   m a t e r i a l   r e m a i n s   o n  

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

t h e   p r i n t   p a r a m e t e r s .  

15  A p p a r a t u s   a c c o r d i n g   to  c l a i m   13,  in  w h i c h   t he   s h e e t  

m a t e r i a l   t r a n s p o r t i n g   means  i s   a  drum  r o t a t a b l e   a t   a  p r i n t  

s p e e d   and  a  l o a d   s p e e d ,   and  in  wh ich   t h e   c o n t r o l l i n g   m e a n s  
i n c l u d e s   means   f o r   d e t e r m i n i n g   t he   number   of  a d d i t i o n a l  

r e v o l u t i o n s   t h e   drum  r o t a t e s   a t   p r i n t   s p e e d   p r i o r   t o  



d e c e l e r a t i n g   from  p r i n t   s p e e d   to   l o a d   s p e e d   in   a c c o r d a n c e  

w i t h   t h e   p r i n t   p a r a m e t e r s .  

16  A p p a r a t u s   a c c o r d i n g   to   c l a i m   15,   in   w h i c h   t h e r e  i s  

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

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

17  A p p a r a t u s   a c c o r d i n g   to  c l a i m   12,  in  w h i c h   t h e   s h e e t  

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

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

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

d u r a t i o n   d e t e r m i n i n g   m e a n s .  

18  A p p a r a t u s   a c c o r d i n g   to   c l a i m   17,   in   w h i c h  t h e   d e t e c t i n g  

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

p r i n t   d a t a   on  t h e   p r i n t e d   s h e e t   m a t e r i a l   a s  a   p r i n t  

p a r a m e t e r ,   and  in   w h i c h  t h e   c o n t r o l l i n g   means   i n c l u d e s   m e a n s  

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

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

19  A p p a r a t u s   a c c o r d i n g   to   c l a i m  1 8 ,  i n   w h i c h   t h e   i n k  

d e n s i t y   d e t e c t i n g   means   i n c l u d e s   l e a d i n g   edge   means   f o r  

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

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

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

d e t e r m i n i n g   t h e   t i m e   of  d e t a c h i n g   in  a c c o r d a n c e   w i t h   t h e  

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

20  A p p a r a t u s   a c c o r d i n g   to  c l a i m   18  or   1 9 ,  i n   w h i c h  t h e r e  

i s   p r o v i d e d   e x i t   means   f o r   r e c e i v i n g   and  t r a n s p o r t i n g   t h e  

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

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

a d j a c e n t  t h e   e x i t   means   and  t h e   c o n t r o l l i n g   means   i n c l u d e s  



means   f o r   v a r y i n g   t h e   s p e e d   of  t h e   e x i t   means  as  t h e   s h e e t  

m a t e r i a l   i s   b e i n g   t r a n s p o r t e d   a d j a c e n t   t he   h e a t i n g   means   i n  

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

21  A  m e t h o d   of  d r y i n g   ink   p r i n t e d   on  a  p r i n t   medium  in  a  

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

(a)  d e t e c t i n g   p r i n t   p a r a m e t e r s   r e l a t e d   to  t he   d r y i n g  

of  t h e   ink   p r i n t e d   on  t he   p r i n t   med ium,   a n d  

(b)  c o n t r o l l i n g   the   d r y i n g   of  t he   ink   p r i n t e d   o n  

t h e   p r i n t   medium  in  a c c o r d a n c e   w i t h   t h e   p r i n t  

p a r a m e t e r s .  

22  A  m e t h o d   a c c o r d i n g   to  c l a i m   21,  i n c l u d i n g   the   s t e p   o f  

a p p l y i n g   h e a t   to  d ry   t he   ink   p r i n t e d   on  t h e   p r i n t   medium,   a n d  

in  w h i c h   s t e p   (b)  i n c l u d e s   v a r y i n g   the   h e a t   in  a c c o r d a n c e  

w i t h   t he   p r i n t   p a r a m e t e r s   fo r   c o n t r o l l i n g   the   d r y i n g .  

23  A  m e t h o d   a c c o r d i n g   to  c l a i m   21  or   22,  i n c l u d i n g   t h e  

s t e p   of  r e c e i v i n g   and  t r a n s p o r t i n g   the   p r i n t e d   medium  t o w a r d s  

an  e x i t   and  in  w h i c h   s t e p   (b)  i n c l u d e s   v a r y i n g   t h e   s p e e d   o f  

t h e   t r a n s p o r t i n g   of  t he   p r i n t e d   medium  in  a c c o r d a n c e   w i t h   t h e  

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

24  A  m e t h o d   a c c o r d i n g   to  c l a i m   21,  22  or   23,  in  which   t h e  

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

s t e p   of  t r a n s p o r t i n g   the   s h e e t   m a t e r i a l   on  a  drum  d u r i n g  

p r i n t i n g ,   and  in  w h i c h   s t e p   (b)  i n c l u d e s   d e t e r m i n i n g   the   t i m e  

d u r a t i o n   t h a t   t he   s h e e t   m a t e r i a l   r e m a i n s   on  t he   drum  a f t e r  

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



25  A  m e t h o d   a c c o r d i n g   to   c l a i m s   21,  22,   23  o r  2 4 ,   i n  w h i c h  

s t e p   (a)  i n c l u d e s   d e t e c t i n g   t h e   i n k  d e n s i t y   of  t h e   p r i n t   d a t a  

on  t h e   p r i n t   medium  as  a  p r i n t   p a r a m e t e r ,   and   s t e p  ( b )  

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

d a t a   d e n s i t y .  

26  A  m e t h o d   a c c o r d i n g   to   c l a i m s  2 1 ,   22,  23,  24  or   2 5 ,  i n  

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

of   t h e   ink   p r i n t e d   on  t h e   p r i n t   medium  as  a  p r i n t   p a r a m e t e r ,  

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

w i t h   t h e   i nk   d r y i n g   c h a r a c t e r i s t i c s .  

27  A  m e t h o d   a c c o r d i n g  t o   c l a i m s  2 1 ,   22,  2 3 ,  2 4 ,   25  o r  2 6 ,  

in   w h i c h   s t e p   (a)  i n c l u d e s   d e t e c t i n g   t h e   a m b i e n t   h u m i d i t y   a s  

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

d r y i n g   in   a c c o r d a n c e   w i t h   t h e  a m b i e n t   h u m i d i t y .  

28  A  m e t h o d   a c c o r d i n g   to   c l a i m   24,  or  any  c l a i m   a p p e n d a n t  

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

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

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

29  A  m e t h o d   a c c o r d i n g   to  c l a i m   24,  or  any  c l a i m   a p p e n d a n t  

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

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

w h i c h   s t e p   (b)  i n c l u d e s   d e t e r m i n i n g  t h e   t i m e   of  d e t a c h i n g   i n  

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