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@  Printer  control  system. 
A  printer  control  system  which  can  print  characters  or 

symbols  on  a  recording  sheet  having  a  predetermined  size 
end  in  which  the  height  of  said  characters  or  symbols  may  be 
changed.  The  control  system  includes  a  sensor  for  obtaining 
an  indication  of  the  effective  recording  length  remaining  in 
said  recording  sheet.  A  comparison  is  made  of  the  effective 
recording  length  with  a  width  of  a  printing  line  to  be  printed 
or  the  sum  of  this  width  and  a  width  of  an  interline.  A 
determination  according  to  a  result  of  the  comparison  is 
made  as  to  whether  or  not  printing  the  printing  line 
subjected  to  the  comparison  should  be  effected  on  the  space 
remaining  or,  on  the  next  recording  sheet.  Hence,  the 
number  of  lines  for  any  characters  or  symbols  to  be  printed 
on  the  recording  sheet  is  limited. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  c o n t r o l   s y s t e m   in  a  

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

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

the   h e i g h t   of  the   c h a r a c t e r s   or  s y m b o l s   may  b e  

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

p r i n t e r   c o n t r o l   s y s t e m   to  p r e v e n t   i n c o r r e c t   p r i n t i n g  

w h e r e   c h a r a c t e r s   or  s y m b o l s   j u t   ou t   f rom  t he   b o t t o m  

edge   of  a  r e c o r d i n g   s h e e t ,   or  do  no t   have   a  p r o p e r  
b o t t o m   m a r g i n .  

A  n o n - i m p a c t   p r i n t e r   s u c h   as  a  h e a t - s e n s i t i v e  

p r i n t e r   p r o d u c e s   an  o u t p u t   in  h a r d   copy  form  o f  

c h a r a c t e r s   or  s y m b o l s   ( h e r e i n a f t e r   r e f e r r e d   to  m e r e l y  

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

s i g n a l s .   The  p r i n t e r   of  t h i s   t y p e   e f f e c t s   a  p i c t u r e  

e l e m e n t   t y p e   of  p r i n t i n g   o p e r a t i o n .   A c c o r d i n g l y ,   t h e  

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

i s ,   i t   can  p r i n t   c h a r a c t e r s   of  v a r i o u s   s i z e s   a s  

d e s i r e d .   S p e c i f i c a l l y ,   t h e   h e i g h t   of  a  c h a r a c t e r   to  b 

p r i n t e d   can  be  c h a n g e d   as  d e s i r e d   by  the  f o l l o w i n g  

m e t h o d .   The  v i d e o   s i g n a l   of  e a c h   s c a n n i n g   l i n e   i s  

g e n e r a t e d   by  a  c h a r a c t e r   g e n e r a t i n g   d e v i c e   and  is  u s e d  

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

s i g n a l s   for   one  l i n e .  T h e   o u t p u t   f rom  the   c h a r a c t e r  

g e n e r a t i n g   d e v i c e   is  t h i n n e d   ou t   to  c o n t r o l   t he   h e i g h t .  

S i n c e   the   h e i g h t   of  c h a r a c t e r s   in  p r i n t i n g   l i n e s  

can   be  s e t   to  d e s i r e d   v a l u e s   as  d e s c r i b e d   a b o v e ,   t h e  

n u m b e r   of  l i n e s   w h i c h   can   be  i n c l u d e d   in  one  page   of  a  

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

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

u n c h a n g e d ,   s o m e t i m e s   an  i n a d e q u a t e   or  no  b l a n k   a r e a   i s  

l e f t   on  the   r e c o r d i n g   s h e e t   w h i l e   a  l i n e   is  b e i n g  

s c a n n e d .   H e n c e ,   i t   b e c o m e s   i m p o s s i b l e   to  d i s c r i m i n a t e  

the   c o n t e n t s   of  p r i n t i n g   of  t h a t   l i n e .   T h e r e f o r e ,   i n  



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

p r i n t i n g   c o n t e n t s   a re   a l l   i n c l u d e d   on  the   r e s p e c t i v e  

p a g e .   F u r t h e r m o r e ,   s o m e t i m e s   t he   number   of  l i n e s   f o r  

c h a r a c t e r s   to  be  r e c o r d e d   on  one  page   is  l i m i t e d   u s i n g  

a  l a r g e   c h a r a c t e r   as  a  r e f e r e n c e .   I f ,   in  t h i s   c a s e ,  
s m a l l   ( s m a l l   in  h e i g h t )   c h a r a c t e r s   a r e   p r i n t e d ,   a n  

u n b a l a n c e d   b l a n k   a r e a   may  be  f o r m e d   on  t h e   m a r g i n a l  

b o t t o m   p o r t i o n   of  t he   r e c o r d i n g   s h e e t .  

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

p r i n t e r   c o n t r o l   s y s t e m   w h i c h   can  c o r r e c t l y   d e t e r m i n e  

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

e a c h   r e c o r d i n g   s h e e t   a c c o r d i n g   to  the   h e i g h t s   o f  

c h a r a c t e r s   to  be  p r i n t e d .  

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

s y s t e m   in  a  p r i n t e r   fo r   c o n t r o l l i n g   the   p r i n t i n g   o f  

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

t h e   c h a r a c t e r s   may  be  v a r i e d   i n c l u d i n g :   means   f o r  

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

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

d e t e r m i n i n g   t h e   w i d t h   of  a  l i n e   to   be  p r i n t e d ;   m e a n s  
fo r   c o m p a r i n g   t h e   e f f e c t i v e   r e m a i n i n g   l e n g t h   w i t h   t h e  

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

o u t p u t ;   and  c o n t r o l   means   r e s p o n s i v e   t o  s a i d   c o n t r o l  

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

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

or  a  s u b s e q u e n t   one  w h e r e b y   t h e   number   of  l i n e s   to  b e  

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



The  a c c o m p a n y i n g   d r a w i n g   is  a  d e s c r i p t i o n   of  o n e  

embodiment   of  t h i s   i n v e n t i o n .   More  s p e c i f i c a l l y ,  

FIG.  1  is  a  s i d e   view  showing   a  r e c o r d i n g   s h e e t   b o t t o m  

edge  d e t e c t i n g   s e c t i o n   in  a  p r i n t e r ;  

FIG.  2  is  a  b l o c k   d i a g r a m   showing   the  e s s e n t i a l   com-  

p o n e n t s   of  a  c o n t r o l   s e c t i o n   in  the  p r i n t e r ;  

FIG.  3  is  an  e x p l a n a t o r y   d i a g r a m   d e s c r i b i n g   the  c o n -  

t e n t s   of  r e c o r d i n g   s h e e t   f e e d i n g   d a t a   E;  a n d  

FIG.  4  is  an  e x p l a n a t o r y   d i a g r a m   showing   the  maximum 

and  minimum  h e i g h t s   of  a  c h a r a c t e r   to  be  r e c o r d e d .  

One  p r e f e r r e d   embod imen t   of  t h i s   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   in  d e t a i l .  

FIG.  1  shows  a  r e c o r d i n g   s h e e t   b o t t o m   edge  d e t e c t i n g  

s e c t i o n   in  a  p r i n t e r .   In  the  p r i n t e r ,   d a t a   are  r e c o r d e d  

t h e r m a l l y   on  a  h e a t - s e n s i t i v e   r e c o r d i n g   s h e e t   2  by  u s i n g   a 

t h e r m a l   head  1.  In  a  r e c o r d i n g   o p e r a t i o n ,   the   h e a t - s e n s i -  

t i v e   r e c o r d i n g   s h e e t   2  is  s u b j e c t e d   to  a u x i l i a r y   s c a n n i n g   s o  

t h a t   i t   p a s s e s   b e t w e e n   the  t h e r m a l   head  1  and  a  p r e s s i n g  

r o l l e r  3   which  c o n f r o n t s   the  t h e r m a l   head  1.  In  t h i s  

o p e r a t i o n ,   the   t h e r m a l   head  1  a p p l i e s   t h e r m a l   p u l s e s   to  t h e  

h e a t - s e n s i t i v e   r e c o r d i n g   s h e e t   2,  so  t h a t   c h a r a c t e r s   a r e  

r e c o r d e d   by  s e l e c t i v e   c o l o r i n g   of  the  r e c o r d i n g   s h e e t .  

An  LED  ( l i g h t   e m i t t i n g   d i o d e )   4  and  a  p h o t o - s e n s o r   5 

are  l o c a t e d   at  a  d i s t a n c e   B,  abou t   30  mm  u p s t r e a m   of  t h e  

h e a t   g e n e r a t i n g   e l e m e n t   a r r a y   1A  of  the  t h e r m a l   head  1 .  

These  e l e m e n t s   are  a r r a n g e d   in  such  a  manner   t h a t   they  a r e  

p o s i t i o n e d   on  bo th   s i d e s   of  the  pa th   of  the  r e c o r d i n g  



s h e e t   2.  The  r e c o r d i n g   s h e e t   2  is  c o n v e y e d   s t e p w i s e   in  t h e  

d i r e c t i o n   of  t he   a r row  6  (or  the  a u x i l i a r y   s c a n n i n g   d i r e c -  

t i o n )   by  a  s t e p   motor   (no t   shown),   and  the   p h o t o - s e n s o r   5 

d e t e c t s   l i g h t   from  the   LED  4  when  the   l e n g t h   of  a  b l a n k  

p o r t i o n   of  the   r e c o r d i n g   s h e e t   where  no  r e c o r d i n g   has  y e t  

been   e f f e c t u a t e d   is   30  mm.  I t   is  u n d e r s t o o d   t h a t   t h i s  

p r e d e t e r m i n e d   d i s t a n c e   can  be  s e t   d e p e n d i n g   on  sys tem  o r  

e q u i p m e n t   r e q u i r e m e n t s .  

FIG.  2  shows  the   e s s e n t i a l   c o m p o n e n t s   of  a  c o n t r o l  

s e c t i o n   for  c a r r y i n g   ou t   the   p r i n t i n g   c o n t r o l   o p e r a t i o n   o f  

the   p r i n t e r .   Upon  d e t e c t i o n   of  l i g h t   from  the  LED  4,  t h e  

p h o t o - s e n s o r   5  a p p l i e s   a  p r e s e t   s i g n a l   9  to  a  s u b t r a c t i o n  

c o u n t e r   3.  At  the   same  t ime ,   the  s u b t r a c t i o n   c o u n t e r   8 

p r e s e t s   t o  a  p r e d e t e r m i n e d   v a l u e   which  is  s t o r e d   in  a  f i r s t  

b u f f e r   r e g i s t e r   1 1 .  

If   the  d i s t a n c e   b e t w e e n   the  h e a t   g e n e r a t i n g   e l e m e n t  

a r r a y   1A  of  t he   t h e r m a l   head  and  the   p h o t o - s e n s o r   5  i s  

r e p r e s e n t e d   by  B,  t he   p r e d e t e r m i n e d   v a l u e   A  i s :  

A  =  B -   e  

where ,   e  i s   t he   m a r g i n   on  the  b o t t o m   of  the   page  w h i c h  

is  p r o v i d e d   by  t a k i n g   t he   o b l i q u e   f e e d   of  t he   r e c o r d i n g  

s h e e t   2  i n t o   c o n s i d e r a t i o n .   A c c o r d i n g l y ,   when  the   m a r g i n   e  

is  2  mm  and  t he   d i s t a n c e   B  is  30  mm,  the   p r e s e t   v a l u e   A 

is  2 8 .  

A  t i m i n g   c l o c k   s i g n a l   12  is  a p p l i e d   to  the   s u b t r a c t i o n  

c o u n t e r   8.  The  t i m i n g   c l o c k   s i g n a l   is  s y n c h r o n o u s   w i th   t h e  

d r i v e   p u l s e   which   is  a p p l i e d   to  the  s t e p   mo to r   for   m o v i n g ,  

t h a t   is  a d v a n c i n g   the  r e c o r d i n g   s h e e t .   Whenever   the  t i m i n g  

c l o c k   s i g n a l   12  is  a p p l i e d   to  the  s u b t r a c t i o n   c o u n t e r   8,  t h e  

c o n t e n t s   of  the   s u b t r a c t i o n   c o u n t e r   8  a re   s u b t r a c t e d   by  t h e  

amount  of  c o n v e y a n c e   C  of  the  h e a t - s e n s i t i v e   r e c o r d i n g   2 



w h i c h   i s   a c h i e v e d   by  one  d r i v e   p u l s e .   A c c o r d i n g l y ,   t h e  

s u b t r a c t i o n   r e s u l t   (or  t h e   e f f e c t i v e   r e c o r d i n g   l e n g t h )  

D  w h i c h   i s   o u t p u t t e d   by  t h e   s u b t r a c t i o n   c o u n t e r   8  i s :  

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

t i m i n g   c l o c k   s i g n a l s   12  w h i c h   a r e   p r o d u c e d   a f t e r   t h e  

s u b t r a c t i o n   c o u n t e r   8  has   b e e n   p r e s e t .   H e n c e ,   t h e  

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

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

a p p l i e d   to  an  a r i t h m e t i c   c i r c u i t   13.   A  s e c o n d   b u f f e r  

r e g i s t e r   14  a p p l i e s   r e c o r d i n g   s h e e t   f e e d i n g   d a t a   E  t o  

t h e   a r i t h m e t i c   c i r c u i t   13.  As  shown  in  F i g .   3,  t h e  

r e c o r d i n g   s h e e t   f e e d i n g   d a t a   E  i s   t h e   sum  of  t h e   w i d t h  

F  of  a  p r i n t i n g   l i n e   16  w h i c h   i s   n e x t   to  t h e   p r i n t i n g  

l i n e   15  on  w h i c h   d a t a   i s   b e i n g   p r i n t e d   and  t h e   w i d t h   G 

of  an  i n t e r l i n e   17  b e t w e e n   t h e   p r i n t i n g   l i n e s   15  a n d  

16.   A  c o n t r o l l e r   19  f o r m s   c h a r a c t e r   s i z e   d a t a   H 

a c c o r d i n g   to  a  c o n t r o l   c o d e   21  w h i c h   i s   t r a n s m i t t e d  

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

s h o w n ) .   A c c o r d i n g   to  t h e   c h a r a c t e r   s i z e   d a t a   H  w h i c h   i s  

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

d i r e c t i o n ,   of   a  c h a r a c t e r ,   t h e   n o r m a l   h e i g h t  J   of   a  

s t a n d a r d   c h a r a c t e r   p a t t e r n   and  t h e   w i d t h   G  of   t h e  

i n t e r l i n e ,   t h e   s e c o n d   b u f f e r   14  s e l e c t s   and  o u t p u s   t h e  

r e c o r d i n g   s h e e t   f e e d i n g   d a t a   E.  T h a t   i s ,   t h e   r e c o r d i n g  

s h e e t   f e e d i n g   d a t a   E  o u t p u t t e d   by  t h e   s e c o n d   b u f f e r   14  

c a n   be  r e p r e s e n t e d   by  t h e   f o l l o w i n g   e x p r e s s i o n :  

W h e n e v e r   one   l i n e   has   b e e n   p r i n t e d ,   t h e   c o n t r o l l e r  

19  o u t p u t s   a  l i n e   p r i n t i n g   f i n i s h   s i g n a l   23.   U p o n  

r e c e p t i o n   of  s i g n a l   23,  t h e   a r i t h m e t i c   c i r c u i t   13  

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

e f f e c t i v e   r e c o r d i n g   l e n g t h   D .  



The  o u t p u t   or  the   s u b t r a c t i o n   r e s u l t   s i g n a l   24  of  t h e  

a r i t h m e t i c   c i r c u i t   13  is  s u p p l i e d   to  the  c o n t r o l l e r   19 .  

The  c o n t r o l l e r   19  d e t e r m i n e s   the  s t a r t   of  p r i n t i n g   t h e  

nex t   p r i n t i n g   l i n e   16  when  the  s i g n a l   24  is  zero  o r  

p o s i t i v e ;   i . e . ,   the   e f f e c t i v e   r e c o r d i n g   d a t a   D  is  equa l   t o  

or  l a r g e r   t han   the  r e c o r d i n g   s h e e t   f e e d i n g   d a t a   E.  When, 

c o n v e r s e l y   the   s i g n a l   24  is  n e g a t i v e ,   i . e . ,   the   d a t a  D   i s  

s m a l l e r   than   the   d a t a   E,  t he   c o n t r o l l e r   19  o p e r a t e s   to  end  

the  p r i n t i n g   o p e r a t i o n   of  the   l i n e   when  p r i n t i n g   the  p r i n t -  

ing  l i n e   15  is  c o m p l e t e d .   At  t he   same  t ime ,   t h e  

c o n t r o l l e r   19  s u p p l i e s   a  new  page  s t a r t i n g   i n s t r u c t i o n  

s i g n a l   on  l i n e   25  to  t he   h o s t   s y s t e m ,   so  t h a t   c o d e s  

n e c e s s a r y   for   p r i n t i n g   on  the   f i r s t   l i n e   of  the  nex t   p a g e  

the  da ta   which  were  to  be  p r i n t e d   on  the   p r i n t i n g   l i n e   16 

are  s u i t a b l y   t r a n s m i t t e d .  

As  is  a p p a r e n t   from  the   above  d e s c r i p t i o n ,   a c c o r d i n g   t o  

the   i n v e n t i o n ,   b e f o r e   a  l i n e   is  p r i n t e d ,   the   e f f e c t i v e  

r e c o r d i n g   l e n g t h   r e m a i n i n g   on  the  r e c o r d i n g   s h e e t   and  t h e  

w id th   of  the   l i n e   to  be  p r i n t e d   are  d e t e r m i n e d   from  t h e  

h e i g h t   of  a  c h a r a c t e r   to  be  p r i n t e d .   The  d a t a   is  s u b j e c t e d  

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

d e t e r m i n e   w h e t h e r   or  no t   i t   is  p o s s i b l e   to  c o n t i n u e   t h e  

p r i n t i n g   o p e r a t i o n   on  t h a t   page.   This   c o n t r i b u t e s   to  a  

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

the  p r i n t e r   and  r e s u l t s   in  an  i m p r o v e m e n t   of  c l e r i c a l   w o r k  

e f f i c i e n c y .  

In  the  a b o v e - d e s c r i b e d   embodiment ,   p r o c e s s i n g   for   t h e  

new  l i n e   s t a r t i n g   o p e r a t i o n   is  e f f e c t e d   by  the  p rogram  i n  

the  h o s t   s y s t e m s .   However ,   i t   is  w i t h i n   the  scope  of  t h i s  

i n v e n t i o n   t h a t   the  p r i n t e r   i t s e l f   may  p e r f o r m   the  n e w  l i n e  

s t a r t i n g   o p e r a t i o n   to  c o n t i n u e   the  p r i n t i n g   o p e r a t i o n .  



F u r t h e r m o r e ,   in  the  p r e f e r r e d   embod imen t   d e s c r i b e d  

h e r e i n ,   the  a r i t h m e t i c   o p e r a t i o n   is  s t a r t e d   when  the  p h o t o -  

s e n s o r   d e t e c t s   the  r e a r   edge  of  the  r e c o r d i n g   s h e e t .   How- 

e v e r ,   the  a r i t h m e t i c   o p e r a t i o n   may  be  o m i t t e d   in  t h e  

f o l l o w i n g   c a s e .   I t   is  assumed  t h a t ,   as  shown  in  FIG.  4,  a 

c h a r a c t e r   to  be  r e c o r d e d   is  w i t h i n   a  r ange   of  from  t h e  

maximum  h e i g h t   M  to  the  minimum  h e i g h t   N.  When  the  sum 

(M  +  G)  of  the   maximum  h e i g h t  M   of  the  c h a r a c t e r   and  t h e  

w i d t h   G  of  the  c o r r e s p o n d i n g   i n t e r l i n e   is  s u b t r a c t e d   c o n t i n -  

u o u s l y   from  the   p r e s e t   v a l u e   A,  i f   the  r e s u l t   of  s u b t r a c t i o n  

becomes  n e g a t i v e ,   the  a r i t h m e t i c   o p e r a t i o n   may  be  o m i t t e d .  

R e d u c t i o n   of  the   a r i t h m e t i c   p r o c e s s i n g   c i r c u i t   as  d e s c r i b e d  

above  is  e f f e c t i v e   in  d e c r e a s i n g   the  b u r d e n   which  is  g i v e n  

to  i n t e r n a l   or  e x t e r n a l   a r i t h m e t i c   c i r c u i t s   of  the  p r i n t e r  

or  a r i t h m e t i c   d e v i c e s .  

F u r t h e r m o r e ,   in  the   p r e f e r r e d   embod imen t ,   the   LED  a n d  

the  p h o t o - s e n s o r   are  used   to  d e t e c t   the   b o t t o m   edge  of  t h e  

r e c o r d i n g   s h e e t .   However ,   t h i s   method  may  be  r e p l a c e d   by  a 

method  in  which  the  p r e s e n c e   or  a b s e n c e   of  r e f l e c t e d   l i g h t  

is  d e t e c t e d   by  a  p h o t o - c o u p l e r   or  the   b o t t o m   edge  i s  

m e c h a n i c a l l y   d e t e c t e d   w i t h   a  m i c r o s w i t c h .   In  the  p r e f e r r e d  

embod imen t ,   the   sum  of  the   w i d t h   of  a  p r i n t i n g   l i n e   which  i s  

n e x t   to  the   p r i n t i n g   l i n e   which  is  b e i n g   p r i n t e d   and  t h e  

w i d t h   of  the  i n t e r l i n e   b e t w e e n   t h e s e   two  p r i n t i n g   l i n e s   i s  

compared   w i t h   the  e f f e c t i v e   r e c o r d i n g   l e n g t h ,   to  c o n t r o l   t h e  

p r i n t e r .   However,   the  p r i n t e r   may  be  c o n t r o l l e d   by  u t i l i z -  

ing  the  w i d t h   of  a  p r i n t i n g   l i n e   which  o c c u r s   much  l a t e r  

t han   the  nex t   p r i n t i n g   l i n e .   F u r t h e r m o r e ,   in  the   case   w h e r e  

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

c a r r i e d   out  i m m e d i a t e l y   b e f o r e   the  nex t   p r i n t i n g   l i n e ,   i t   i s  

u n n e c e s s a r y   to  examine   the  wid th   of  the  i n t e r l i n e .  



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

of  c h a r a c t e r s   on  a  r e c o r d i n g   s h e e t   w h e r e i n   t h e   h e i g h t  

of  t h e   c h a r a c t e r s   may  be  v a r i e d   i n c l u d i n g :   means   f o r  

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

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

d e t e r m i n i n g   t h e   w i d t h   of  a  l i n e   to  be  p r i n t e d ;   m e a n s  

f o r   c o m p a r i n g   the   e f f e c t i v e   r e m a i n i n g   l e n g t h   w i t h   t h e  

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

o u t p u t ;   and  c o n t r o l   means   r e s p o n s i v e   to  s a i d   c o n t r o l  

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

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

or  a  s u b s e q u e n t   one  w h e r e b y   t h e   number   of  l i n e s   to  b e  

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

2.  A  s y s t e m   as  c l a i m e d   in  C l a i m   1,  w h e r e i n   s a i d   m e a n s  

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

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

t h e   p a s s a g e   of  an  edge   of  s a i d   r e c o r d i n g   s h e e t   and  f o r  

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

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

f o r m i n g   p a r t   of  s a i d   s y s t e m .  

3.  A  s y s t e m   as  c l a i m e d   in  C l a i m   2,  w h e r e i n   s a i d  

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

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

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



4.  A  s y s t e m   as  c l a i m e d   in  C l a i m   2,  w h e r e i n   s a i d   m e a n s  

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

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

a c t u a t e d   by  s a i d   s e n s o r   o u t p u t   to  r e c e i v e   a  f i r s t  

p r e s e t   i n p u t   and  a  s e c o n d   p r e s e t   i n p u t   i n d i c a t i v e   o f  

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

be  s u b t r a c t e d   f rom  s a i d   f i r s t   p r e s e t   i n p u t   a n d  

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

5.  A  s y s t e m   as  c l a i m e d   in  a n y  o n e   of  t he   p r e c e d i n g  
c l a i m s   w h e r e i n   s a i d   c o m p a r i n g   means   c o m p r i s e s   a n  
a r i t h m e t i c   s u b t r a c t i o n   c i r c u i t   r e c e i v i n g   a  f i r s t   i n p u t  

r e p r e s e n t a t i v e   of  t he   e f f e c t i v e   r e m a i n i n g   l e n g t h   and  a  
s e c o n d   i n p u t   r e p r e s e n t i n g   the   w i d t h   of  the   n e x t   l i n e   t o  

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

s e c o n d   i n p u t   f rom  s a i d   f i r s t   i n p u t   and  p r o d u c i n g   s a i d  

c o n t r o l   o u t p u t   to  s a i d   c o n t r o l   m e a n s .  

6.  A  s y s t e m   as  c l a i m e d   in  C l a i m   5,  w h e r e i n   s a i d  

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

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

7.  A  s y s t e m   as  c l a i m e d   in  a n y  o n e   of  t he   p r e c e d i n g  

c l a i m s   w h e r e i n   s a i d   means   for   d e t e r m i n i n g   the   w i d t h   o f  

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

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

h e i g h t   and  the   w i d t h   of  an  i n t e r l i n e   to  p r o d u c e   a  

s i g n a l   r e p r e s e n t i n g   t he   w i d t h   of  t h e   n e x t   l i n e   to  b e  

p r i n t e d .  



8.  A  s y s t e m   as  c l a i m e d   in  C l a i m   1,  w h e r e i n   s a i d   m e a n s  

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

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

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

i n d i c a t i v e   of  t h e   sum  o f .  t h e   maximum  c h a r a c t e r   h e i g h t  

and  i n t e r l i n e   w i d t h ,   and  w h e r e i n   s a i d   means   f o r  

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

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