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©  Marking  machine  control  system. 

An  electronic  control  system  for  apparatus  of  the  type 
used  for  imprinting  or  marking  nameplates  and  other  similar 
workpieces.  The  control  system  of  the  present  invention  has 
particular  application  for  use  with  electrically  operated 
marking  machines  (30)  of  the  type  which  utilize  a  keyboard 
and  a  marking  member  (40)  which  may  be  displaced  to 
imprint  or  mark  characters  or  symbols  carried  by  the 
marking  member  (40)  on  metal  or  plastic  nameplates  or 
other  similar  workpieces.  The  control  system  may  be 
operated  in  a  number  of  modes  selectable  by  the  operator 
including  a  default  mode,  in  which  the  selection  of  the 
character  or  symbol  to  be  printed  is  followed  immediately  by 
marking  or  printing  of  that  character  on  the  workpiece.  In 
other  operational  modes,  a  number  of  characters  can  be 
selected  or  inputted  without  printing,  and  entire  lines  of 
characters  can  be  imprinted  without  interruption. 





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

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

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

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

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

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

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

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

and  a  m a r k i n g   member  w h i c h   may  be  d i s p l a c e d   t o  

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

m a r k i n g   member   on  m e t a l   or  p l a s t i c   n a m e p l a t e s   o r  

o t h e r   s i m i l a r   w o r k p i e c e s .  

B a c k g r o u n d   Of  The  I n v e n t i o n  

M a r k i n g   m a c h i n e s   of  t he   t y p e   w i t h   w h i c h   t h e  

c o n t r o l   s y s t e m   of  t he   p r e s e n t   i n v e n t i o n   is  p a r t i c u -  

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

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

m a r k i n g   member   h a v i n g   a  p l u r a l i t y   of  s y m b o l s   t h e r e o n  

w h i c h   can   be  p o s i t i o n e d   to  mark   t h e   w o r k p i e c e   in  a  

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

t h i s   m a r k i n g   member  may  be  c h a n g e d   to  p r o v i d e  

d i f f e r e n t   d e s i r e d   c o m b i n a t i o n s   and  s i z e s   of  c h a r a c -  

t e r s   or  s y m b o l s .  

In  s u c h   m a r k i n g   m a c h i n e s ,   the   m a r k i n g   m e m b e r  

has  b e e n   p o s i t i o n e d   in  r e s p o n s e   to  a c t u a t i o n   of  a  

t y p e w r i t e r - l i k e   k e y b o a r d   and  e l e c t r o m e c h a n i c a l  

d e v i c e s   a s s o c i a t e d   t h e r e w i t h .   In  o p e r a t i o n ,   a  

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

d e p r e s s i n g   one  of  t he   k e y s   on  t he   k e y b o a r d   w h i c h  

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

m a r k e d .   The  m a r k i n g   member  t h e n   is   i n d e x e d   to  l o c a t e  



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

p o s i t i o n .   The  m a r k i n g   member   i s   s u b s e q u e n t l y  

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

t h e r e b y   mark  or  p r i n t   o n t o   the   w o r k p i e c e   t h e   s e l e c t e d  

c h a r a c t e r   or  s y m b o l .   T y p i c a l l y ,   t h e   w o r k p i e c e   i s  

t h e n   a d v a n c e d   a  s e l e c t e d   d i s t a n c e   to  l o c a t e   t h e  

w o r k p i e c e   in  p o s i t i o n   to   be  i m p r i n t e d   or  m a r k e d   w i t h  

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

In  U . S .   P a t e n t s   Nos .   3 , 9 2 4 , 7 2 0   a n d  

3 , 9 4 5 , 4 7 9 ,   a s s i g n e d   to   t h e   a s s i g n e e   of  t h i s - a p p l i c a -  

t i o n ,   t h e r e   is   d i s c l o s e d   s u c h   an  e l e c t r o m e c h a n i c a l l y  

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

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

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

m a r k i n g   ram  c a r r y i n g   a  m a r k i n g   member  or  w h e e l   w h i c h  

i s   s l i d a b l y   m o u n t e d   on  t h e   f r a m e   and  d r i v e n   by  a n  

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

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

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

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

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

In  P a t e n t   No.  4 , 0 7 1 , 1 3 1 ,   a l s o   a s s i g n e d   t o  

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

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

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

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

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

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

b i l i t y   of  o p e r a t i o n   w i t h   an  e l e c t r o n i c   c o n t r o l  

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

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

r e f e r e n c e   in  o r d e r   to   m i n i m i z e   t he   n e c e s s i t y   o f  

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

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

t h e r e o f   u n d e r   c o n t r o l   of  t h e   e l e c t r o n i c   c o n t r o l  



s y s t e m   d i s c l o s e d   in  s a i d   p a t e n t   No.  4 , 0 7 1 , 1 3 1 ,   d i d   i n  

f a c t   r e s u l t   in  i m p r o v e d   r e l i a b i l i t y   and  l e s s   e l e c t r o -  

m e c h a n i c a l   w e a r ,   t h e r e   s t i l l   were   a  number   o f  

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

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

in  t h e   a f o r e m e n t i o n e d   p a t e n t   No.  4 , 0 7 1 , 1 3 1   d i d  

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

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

r e m a i n e d   as  w e l l   as  a d d i t i o n a l   o p e r a t i o n a l   f l e x i -  

b i l i t y   and  even   b e t t e r   r e l i a b i l i t y .  

Summary   Of  The  I n v e n t i o n  

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

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

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

a f o r e m e n t i o n e d   U . S .   p a t e n t s   Nos .   3 , 9 2 4 , 7 2 0 ,   3 , 9 4 5 , 4 7 9  

and  4 , 0 7 1 , 1 3 1   w h i c h   w o u l d   s i m p l i f y   t he   m e c h a n i c a l  

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

i m p r o v i n g   the   o p e r a t i o n a l   s p e e d   and  p r o v i d i n g   g r e a t e r  

f l e x i b i l i t y   in  o p e r a t i n g   t h e   m a c h i n e .  

T h u s ,   in   a c c o r d a n c e   w i t h   the   p r e s e n t  

i n v e n t i o n ,   the   m a r k i n g   member   wh ich   c o n t a i n s   t h e  

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

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

s e l e c t e d   c h a r a c t e r   t h e r e o n   in  p o s i t i o n   fo r   m a r k i n g .  

S i m u l t a n e o u s l y ,   a  n u m b e r   of   t h e   m e c h a n i c a l   c o n t r o l  

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

m a r k i n g   member  and  to   s t o p   i t   in  t he   s e l e c t e d  

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

F u r t h e r m o r e ,   a  s y s t e m   in  a c c o r d a n c e   w i t h   t h e  

p r e s e n t   i n v e n t i o n   may  be  o p e r a t e d   in  a  n u m b e r   o f  

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

m o d e ,   in  which   t h e   s e l e c t i o n   of  the   c h a r a c t e r   o r  

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

m a r k i n g   or  p r i n t i n g   of  t h a t   c h a r a c t e r   on  t h e   w o r k -  

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



c h a r a c t e r s   can  be  s e l e c t e d   or  i n p u t t e d   w i t h o u t  

p r i n t i n g ,   and  e n t i r e   l i n e s   of  c h a r a c t e r s   can  b e  

i m p r i n t e d   w i t h o u t   i n t e r r u p t i o n .  

In  a d d i t i o n ,   t he   c o n t r o l   s y s t e m   of  t h e  

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

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

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

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

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

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

of  e a c h   i n c r e m e n t   of  t a b l e   m o v e m e n t   to  a c c o m m o d a t e  

c h a r a c t e r s   of  d i f f e r e n t   s i z e s   and  m a r k i n g   a t   d i f -  

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

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

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

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

c h a r a c t e r s   to  be  s e l e c t e d   f r o m   r e m o t e   s o u r c e s   as  w e l l  

as  t h e   k e y b o a r d   a s s o c i a t e d   w i t h   t h e   m a r k i n g   m a c h i n e .  

The  m o v e m e n t   of  t h e   m a r k i n g   t a b l e   on  w h i c h  

t h e   w o r k p i e c e   is  l o c a t e d   i s   c o n t r o l l e d   by  t h e   c o n t r o l  

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

a n o t h e r   a r e a   w h e r e   m e c h a n i c a l   c o m p o n e n t s   and  m e c h a n -  

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

r e l i a b i l i t y   and  f l e x i b i l i t y   of  t he   m a r k i n g   m a c h i n e .  

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

p r e s e n t   i n v e n t i o n   is   r e s p o n s i v e   to   s i g n a l s   f rom  a  

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

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

s i g n a l s   a re   s y m b o l   s i g n a l s   or  c o n t r o l   s i g n a l s .   I f   a  
c o n t r o l   s i g n a l ,   t h e   n e c e s s a r y   c o n t r o l   o p e r a t i o n   i s  

i m p l e m e n t e d .  

If   a  c h a r a c t e r   s i g n a l ,   t he   s y s t e m   s t o r e s   t h e  

i d e n t i t y   of  t he   c h a r a c t e r .   I f   in  a  s i m u l t a n e o u s  



i n p u t   and  p r i n t   mode  of  o p e r a t i o n ,   t he   p r i n t i n g  

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

on  t h e   w o r k p i e c e ,   t he   s y s t e m   i n c r e m e n t s   the   p o s i t i o n  

of  t h e   t a b l e   by  the   s e l e c t e d   i n c r e m e n t .  

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

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

o p e r a t i o n .   T y p i c a l   c o n t r o l s   or  o p e r a t i o n a l   m o d e s  

i n c l u d e   m u l t i p l e   e n t r y   mode  in  w h i c h   the   s y s t e m  

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

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

c y c l e .   E a c h   of  t he   c h a r a c t e r s   i s   s t o r e d   and  r e t a i n e d  

f o r   l a t e r   use   in  p r i n t i n g .   A  n u m b e r   of  l i n e s   o f  

c h a r a c t e r s   can   be  so  r e t a i n e d   f o r   use   in  m u l t i p l e  

l i n e   p r i n t i n g   mode  when  t h a t   mode  i s   i n i t i a t e d   t o  

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

e n t r y .  

F u r t h e r m o r e ,   t he   t r a i l i n g   m a r g i n   can  b e  

p r e s e l e c t e d .   T h i s   p r e s e l e c t e d   m a r g i n   p o s i t i o n   can  b e  

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

a  new  m a r g i n   s e l e c t i o n .  

W i t h   t he   c o n t r o l   s y s t e m   of  the   p r e s e n t  

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

b a c k w a r d   m o v e m e n t   of  t he   t a b l e   f rom  the   k e y b o a r d  

t h e r e b y   e l i m i n a t i n g   a  number   of  m e c h a n i c a l   l i n k a g e s  

and  f a c i l i t a t i n g   o p e r a t i o n   of  t h e   o v e r a l l   p r i n t i n g  

s y s t e m .  

At  t he   end  of  a  l i n e   of  c h a r a c t e r s ,   when  t h e  

k e y b o a r d   r e t u r n   s i g n a l   or  key  i s   a c t u a t e d ,   t he   s y s t e m  

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

p o s i t i o n   and  a u t o m a t i c a l l y   i n d e x e s   t he   m a r k i n g   m e m b e r  

to  a  r e f e r e n c e   p o s i t i o n .  

T h e s e   and  o t h e r   c a p a b i l i t i e s   of  t he   s y s t e m  

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

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

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



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

i m p r o v e   t h e   e f f i c i e n c y ,   e f f e c t i v e n e s s   and  f l e x i b i l i t y  

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

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

p r e s e n t   i n v e n t i o n   can   be  u t i l i z e d   w i t h   r e m o t e   s o u r c e s  

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

r e m o t e   c o n t r o l .  

N u m e r o u s   o t h e r   a d v a n t a g e s   and  f e a t u r e s   o f  

t h e   p r e s e n t   i n v e n t i o n   w i l l   become  r e a d i l y   a p p a r e n t  

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

i n v e n t i o n   and  one  e m b o d i m e n t   t h e r e o f ,   f rom  t h e   c l a i m s  

and  f r o m   t he   a c c o m p a n y i n g   d r a w i n g s .  

B r i e f   D e s c r i p t i o n   Of  The  D r a w i n g  

F i g u r e   1  is   a  f r a g m e n t a r y   s i d e   e l e v a t i o n a l  

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

w h i c h   t h e   c o n t r o l   s y s t e m   of   t he   p r e s e n t   i n v e n t i o n   m a y  
be  u s e d ;  

F i g u r e   2  i s   a  f r a g m e n t a r y   v i e w ,   p a r l y   i n  

s e c t i o n ,   t a k e n   a l o n g   l i n e s   2-2  of  F i g u r e   1,  w i t h   t h e  

t a b l e   o m i t t e d ;  

F i g u r e s   3 - 1 1   a r e   c i r c u i t   d i a g r a m s   s h o w i n g  

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

F i g u r e s   1 2 - 1 5   a r e   f l o w   d i a g r a m s   h e l p f u l   i n  

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

D e t a i l e d   D e s c r i p t i o n  

W h i l e   t h i s   i n v e n t i o n   is   s u s c e p t i b l e   o f  

e m b o d i m e n t   in  many  f o r m s ,   t h e r e   i s   shown  in  t h e  

d r a w i n g   and  w i l l   be  d e s c r i b e d   h e r e i n   in  d e t a i l   a  

p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n .   I t   s h o u l d   b e  

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

to   be  c o n s i d e r e d   as  an  e x e m p l i f i c a t i o n   of  t h e  

p r i n c i p l e s   of  the   i n v e n t i o n   and  is  no t   i n t e n d e d   t o  

l i m i t   t h e   i n v e n t i o n   to  t he   e m b o d i m e n t   i l l u s t r a t e d  

a n d / o r   d e s c r i b e d .  



The  p r e c i s e   s h a p e s  a n d   s i z e s   of  t h e  

c o m p o n e n t s   d e s c r i b e d   h e r e i n   a re   no t   n e c e s s a r i l y  

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

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

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

c e r t a i n   c o n v e n t i o n a l   c o m p o n e n t s   and  s u p p o r t   s t r u c -  

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

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

s k i l l   in  t he   a r t   and  u n d e r s t a n d i n g   of  t he   f u n c t i o n s  

of   s u c h   m e c h a n i s m s .  

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

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

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

t h e   a b o v e - c i t e d   U . S .   p a t e n t s   Nos.   3 , 9 2 4 , 7 2 0 ,  

3 , 9 4 5 , 4 7 9   and  4 , 0 7 1 , 1 3 1 ,   t h e   d i s c l o s u r e s   of  w h i c h   a r e  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   B r i e f l y ,   s u c h   a  

m a r k i n g   m a c h i n e   is   shown  in  F i g u r e s   1  and  2  of  t h e  

d r a w i n g   and  w i l l   be  d e s c r i b e d   b r i e f l y   h e r e i n b e l o w ,  

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

m a c h i n e   can  be  o b t a i n e d   by  r e f e r e n c e   to  t h e   a b o v e  

c i t e d   p a t e n t s .  

In  g e n e r a l ,   t h e   m a r k i n g   m a c h i n e   30  i n c l u d e s  

a  f r a m e   32  in  w h i c h   an  i n d e x i n g   t a b l e   34  i s   s l i d a b l y  

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

t h e   p a g e   of  F i g .   1 ) .   A  m a r k i n g   ram  36  i s   p r o v i d e d  

a b o v e   t h e   i n d e x i n g   t a b l e   34  c a r r i e s   a  m a r k i n g   m e m b e r  

s h o w n   as  a  m a r k i n g   d i a l   or  w h e e l   4 0 .  

The  a c t u a l   m a r k i n g   or  i m p r i n t i n g   of   a  

w o r k p i e c e   wh ich   i s   s u p p o r t e d   on  the   t a b l e   34  t a k e s  

p l a c e   when  the   m a r k i n g   ram  36  is  d i s p l a c e d   d o w n -  

w a r d l y ,   t h i s   c a u s e s   t h e   m a r k i n g   d i a l   40  to   m a k e  

c o n t a c t   w i t h   t he   s u r f a c e   of  the   w o r k p i e c e   d i s p o s e d   o n  

t h e   t a b l e   34.  The  m a r k i n g   ram  36  is  a c t u a t e d   by  a  

cam  42  d r i v e n   by  an  e l e c t r i c   mo to r   44  t h r o u g h   a n  

a p p r o p r i a t e   d r i v e   t r a i n   46 ,   as  d e s c r i b e d   in  t h e  

a b o v e - r e f e r e n c e d   p a t e n t s .  



The  r o t a t a b l e   m a r k i n g   d i a l   or  w h e e l   40  i s  

c a r r i e d   by  t h e   m a r k i n g   ram  36  and  i s   s u p p o r t e d  

t h e r e i n   on  a  s h a f t   48  h a v i n g   a  f l e x i b l e   p o r t i o n   4 8 a  

i n t e r c o n n e c t i n g   t h e   m a r k i n g   w h e e l   40  w i t h   a  s t e p p i n g  

m o t o r   50,  and  a  r i g i d   p o r t i o n   48b  c o n n e c t i n g   s t e p p i n g  

m o t o r   50  to   a  r e f e r e n c e   d i s k   52.  The  d i s k   52  has   a n  

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

54  l o c a t e d   a t   t h e   r e f e r e n c e   p o s i t i o n .   When  t h e  

r e f e r e n c e   a p e r t u r e   in  t h e   d i s k   52  i s   s e n s e d   by  t h e  

s e n s o r   54,   t h e   d i s k   52,   and  t h e r e f o r e   t h e   w h e e l   4 0 ,  

a r e   at   t he   r e f e r e n c e   p o s i t i o n .  

A  w o r k p i e c e ,   e . g . ,   a  n a m e p l a t e ,   t o   be  m a r k e d  

i s   p o s i t i o n e d   on  t h e   i n d e x i n g   t a b l e   34  and  i s  

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

t h a t   t he   n a m e p l a t e   a d v a n c e s   when  t h e   i n d e x i n g   t a b l e  

i s   i n c r e m e n t e d   as  d e s c r i b e d   b e l o w .   The  m e c h a n i s m   f o r  

m o v i n g   the   i n d e x i n g   t a b l e   34  c o m p r i s e s   a  t a b l e  

s t e p p i n g   m o t o r   55  h a v i n g   a  s h a f t   56  c o n n e c t e d   to  a  

p i n i o n   58  w h i c h   e n g a g e s   a  r a c k   60  f o r m e d   as  a  p a r t   o f  

a  s u p p o r t   or  c a r r i a g e   62  fo r   t he   i n d e x i n g   t a b l e   3 4 .  

The  c a r r i a g e   62  s u p p o r t s   t he   i n d e x i n g   t a b l e  

34  and  i s   s l i d a b l y   m o u n t e d   on  a  p a i r   of  c a r r i a g e  

s h a f t s   64  w h i c h   in  t u r n   a r e   m o u n t e d   on  and  t r a v e r s e  

t h e   f o r w a r d   end  of  t h e   m a r k i n g   m a c h i n e   as  shown  i n  

F i g u r e s   1  and  2.  C a r r i a g e   s t o p s   66  may  be  p r o v i d e d  

a t   t h e   o p p o s i t e   e n d s   of  t h e   c a r r i a g e   s h a f t s   64  a n d  

l i m i t   s w i t c h e s   68,   70  can   be  l o c a t e d   a t   t h o s e  

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

62,   and  t h e r e f o r e   t h e   t a b l e ,   has   r e a c h e d   t h e   e x t r e m e  

p o s i t i o n s   of  p e r m i s s i b l e   t r a v e l   or  m o v e m e n t .  

F u r t h e r m o r e ,   i f   d e s i r e d ,   t h e   m a r k i n g   m a c h i n e  

may  be  p r o v i d e d   w i t h   o t h e r   c o m p o n e n t s   s u c h   as  a  

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

i n d i c a t i n g   t h e   d e p t h   of  t he   ram  s t r o k e   to   a s s i s t   i n  

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



o t h e r   c o m p o n e n t s   a l l   a s  d e s c r i b e d   in  t he   a b o v e  

r e f e r e n c e d   p a t e n t s .  

The  r e f e r e n c e   p o s i t i o n   f o r   t he   t a b l e   34  

o c c u r s   when  t h e   c a r r i a g e   a c t u a t e s   l i m i t   s w i t c h   6 8 ,  

w h i l e   t h e   r e f e r e n c e   p o s i t i o n   of  t h e   w h e e l   40  i s  

d e f i n e d   as  t h e   p o s i t i o n   w h e r e   t h e   a p e r t u r e   in  d i s k   5 2  

i s   b e i n g   s e n s e d   by  o p t i c a l   s e n s o r   54 .   When  f i r s t  

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

s e l f - c h e c k   t e s t  t o   i n s u r e   t h a t   i t   i s   in  o p e r a t i n g  

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

o p t i c a l   d i s p l a y   72  ( see   F i g .   11)  a s s o c i a t e d   w i t h   a  

k e y b o a r d   ( s e e   t h e   a b o v e - c i t e d   p a t e n t s )   u sed   as  a  

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

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

i m p l e m e n t i n g   t h e   v a r i o u s   o p e r a t i o n a l   modes   p o s s i b l e  

w i t h   t h e   m a r k i n g   m a c h i n e   c o n t r o l l e d   by  the   c o n t r o l  

s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n .  

The  c o n t r o l   s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n  

is   shown  in  F i g u r e s   3 -11   and  i n c o r p o r a t e s   a  m i c r o -  

p r o c e s s o r   s y s t e m .   The  s y s t e m   is   b a s e d   on  a  M o t o r o l a  

6802  m i c r o p r o c e s s o r   u n i t   (MPU)  74,   and  i n c l u d e s  

b u f f e r s   76 ,   a  p l u r a l i t y   of  p r o g r a m   r e a d   o n l y   m e m o r i e s  

(PROM  or  ROM)  78,   r andom  a c c e s s   memory  (RAM)  8 0 ,  

a d d r e s s   d e c o d i n g   c i r c u i t   82  p o r t   s e l e c t i o n   c i r c u i t  

84,  a  c l o c k   c i r c u i t   86  and  a  p o w e r - u p   i n i t i a l i z i n g  

c i r c u i t   8 8 .  

The  o u t p u t   90  of  t h e   a d d r e s s   d e c o d e r   82  a n d  

t h e   o u t p u t s   92  of   t he   p o r t   s e l e c t i o n   d e c o d e r   84  a r e  
c o n n e c t e d   to   t h r e e   i n p u t - o u t p u t   c i r c u i t s   wh ich   in  t h e  

M o t o r o l a   6802   b a s e d   s y s t e m   d i s c l o s e d   a r e   p e r i p h e r a l  

i n t e r f a c e   a d a p t o r s   ( P I A ' s )   94,  96,   98  shown  i n  

F i g u r e s   4  and  5.  T h e s e   c i r c u i t s   a r e   u s e d   to  i n t e r -  

f a c e   e x t e r n a l   c o m p o n e n t s   to  t h e   m i c r o p r o c e s s o r  

s y s t e m .   PIA  94  i s   f o r   t he   k e y b o a r d .   PIA  96  is   f o r  

an  e x t e r n a l   s o u r c e   of  d a t a   s u c h   as  a  c o m m u n i c a t i o n  



l i n k ,   t h r o u g h ,   as  s h o w n ,   a  s e r i a l - t o - p a r a l l e l  

c o n v e r t e r   1 0 0 .  

The  t h i r d   PIA  98  i s   u s e d   to  c o n t r o l   t w o  

s t e p p i n g   m o t o r s   50,  55  as  w e l l   as  a  s o l e n o i d   102  in   a  

m a r k i n g   or  p r i n t   d r i v e   c i r c u i t   ( F i g .   6 ) .   T h e  

s o l e n o i d   is   e n e r g i z e d   to   o p e r a t e   the   ram  36  a s  

d e s c r i b e d   in  t he   a b o v e - c i t e d   p a t e n t s .   PIA  98  a l s o  

s e n s e s   i n p u t s   s i g n a l s   f rom  t h e   t a b l e   l i m i t   s w i t c h e s  

68,   70 ,   f rom  t he   m a r k i n g   w h e e l   r e f e r e n c e   s e n s o r   5 4  

and  f rom  m a n u a l l y   s e t t a b l e   s w i t c h e s   104  w h i c h   s e l e c t  

t h e   d e s i r e d   number   of  s t e p s   p e r   m o v e m e n t ,   i . e . ,  

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

As  shown  in  F i g u r e   34,   c o d e d   k e y b o a r d  

o u t p u t s   106  a re   c o n n e c t e d   to   t h e   k e y b o a r d   PIA  9 4  

t h r o u g h   a  b u f f e r   76.   The  k e y b o a r d   PIA  94  p r o d u c e s   a n  

i n t e r r u p t   s i g n a l   108  when  a c t u a t i o n   of  a  key  on  t h e  

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

d a t a   l i n e s   110  c o n n e c t e d   to   t h e   p r o c e s s o r .  
The  c o m m u n i c a t i o n s   PIA  96  is  c o n n e c t e d   t o  

t h e   s e r i a l - t o - p a r a l l e l   c o n v e r t e r   100  w h i c h   in  t u r n  

r e c e i v e s   s e r i a l   p u l s e s   o v e r   a  c o m m u n i c a t i o n s   l i n e   1 1 2  

r e p r e s e n t a t i v e   of  d a t a   s i m i l a r   to   the   d a t a   r e c e i v e d  

f r o m   t h e   k e y b o a r d .   C o n v e r t e r   100  c o n v e r t s   s e r i a l   d a t a  

to   p a r a l l e l   d a t a   f o r   i n p u t   to   t h e   PIA  96  w h i c h  

p r o d u c e s   an  i n t e r r u p t   108  and  d a t a   s i g n a l s   1 1 0  

c o n n e c t e d   to   the   m i c r o p r o c e s s o r   in  the   same  way  a s  

f r o m   t h e   k e y b o a r d   PIA  94.   D a t a   o u t p u t   f rom  t h e  

m i c r o p r o c e s s o r   can  be  c o n n e c t e d   t h r o u g h   PIA  96  a n d  

t h r o u g h   t h e   s e r i a l   p a r a l l e l   c o n v e r t e r   100  to   t h e  

c o m m u n i c a t i o n s   l i n e   112  i f   d e s i r e d .  

The  c i r c u i t   of  F i g u r e   5  shows  t h e   m o t o r   a n d  

p r i n t   c o n t r o l   PIA  98  w h i c h   r e c e i v e s   d a t a   s i g n a l s   1 1 0 ,  

a d d r e s s   s i g n a l s   114  and  p o r t   s e l e c t i o n   s i g n a l s   92  t o  

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

e i t h e r   t h e   w h e e l   s t e p p i n g   m o t o r   50,  t he   t a b l e  

s t e p p i n g   m o t o r   55,  or  t h e   s o l e n o i d   1 0 2 .  



The  w h e e l   m o t o r   50  i s   e n e r g i z e d   w i t h   a  

s e q u e n c e   of   p u l s e s   to  r o t a t e   t h e   p r i n t i n g   w h e e l   4 0  

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

p o s i t i o n .   The  p r i n t   w h e e l   c o n t r o l   o u t p u t s   116  of   P I A  

98  a r e   a p p l i e d   to   a  m o t o r   d e c o d e   c i r c u i t   l18   w h i c h   i n  

t u r n   a p p l i e s   c o d e d   s i g n a l s   120  to   a  m o t o r   c o n t r o l  

c i r c u i t   1 2 2 .   T h i s   c i r c u i t   p r o d u c e s   m o t o r   c o n t r o l  

p u l s e s   P l   t h r o u g h   P4  in  a  p r e s e l e c t e d   s e q u e n c e   t o  

m o t o r   d r i v e   c i r c u i t s   124 ,   one  of   w h i c h   is  shown  i n  

F i g u r e   7,  in   o r d e r   to  e n e r g i z e   t h e   w h e e l   s t e p p i n g  

m o t o r   50  and  c a u s e   i t   to   r o t a t e   e i t h e r   c l o c k w i s e   o r  

c o u n t e r - c l o c k w i s e .  

S i m i l a r l y ,   t a b l e   w h e e l   c o n t r o l   o u t p u t s   1 2 6  

of  PIA  98  a r e   a p p l i e d   to   t a b l e   m o t o r   d e c o d e r   c i r c u i t  

128  w h i c h   p r o d u c e s   o u t p u t s   130  a p p l i e d   to  a n o t h e r  

c o n t r o l   c i r c u i t   i d e n t i c a l   to   1 2 2 .   The  s e c o n d   c o n t r o l  

c i r c u i t   p r o d u c e s   m o t o r   c o n t r o l   p u l s e s   P5  t h r o u g h   P 6  

a p p l i e d   to   m o t o r   d r i v e   c i r u i t s   s u c h   as  124  t o  

i n c r e m e n t   t a b l e   s t e p p i n g   m o t o r   55  and  c a u s e   i t   t o  

r o t a t e   in  e i t h e r   of  t he   two  d i r e c t i o n s  a n d   move  t h e  

t a b l e   e i t h e r   f o r w a r d   or  b a c k w a r d .  

D e p e n d i n g   upon  t he   s e q u e n c e   of  m o t o r   c o n t r o l  

p u l s e s   P l - P 4 ,   t h e   w h e e l   m o t o r   50  w i l l   be  t u r n e d  

e i t h e r   in   a  c l o c k w i s e   or  in   a  c o u n t e r c l o c k w i s e  

d i r e c t i o n .   S i m i l a r l y ,   t h e   s e q u e n c e   of  m o t o r   p u l s e  
P 5 - P 8   w i l l   c a u s e   t he   i d e n t i c a l   t y p e   of  m o t o r   d r i v e  

c i r c u i t s   to   r o t a t e   t he   t a b l e   m o t o r   55  in  a  c l o c k w i s e  

or  c o u n t e r - c l o c k w i s e   d i r e c t i o n .  

In  a d d i t i o n ,   PIA  98  a l s o   p r o d u c e s   an  o u t p u t  

s i g n a l   132  to   e n e r g i z e   a  s o l e n o i d   d r i v e   c i r c u i t   1 3 4  

( F i g .   6)  when  i t   is  d e s i r e d   to  e n e r g i z e   t h e   s o l e n o i d  

102  to   d i s p l a c e   the   m a r k i n g   w h e e l   40  and  e f f e c t  

m a r k i n g   or  i m p r i n t i n g   of  t he   w o r k p i e c e .  

The  m o t o r   c o n t r o l   P I A  9 8   i s   a l s o   r e s p o n s i v e  

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



68,  70 ,   f r om  t he   w h e e l   r e f e r e n c e   s e n s o r   54  and  f r o m  

t h e   m a n u a l l y   s e t   s w i t c h e s   104  w h i c h   s e l e c t   t h e  

d i s t a n c e   t h e   t a b l e   34  i s   to   be  i n c r e m e n t e d ,   i . e . ,   t h e  

number   of  s t e p s   pe r   e a c h   i n c r e m e n t   and  t h e r e f o r e   t h e  

s p a c i n g   b e t w e e n   c h a r a c t e r s   p r i n t e d   on  t he   l a b e l .  

The  c o n t r o l   s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n  

i s   p r o v i d e d   w i t h   a  d i s p l a y   72  ( F i g .   11)  so  t h a t   t h e  

o p e r a t o r   can   o b s e r v e   t h a t   t h e   c o r r e c t   c h a r a c t e r s   h a v e  

b e e n   s e l e c t e d ,   i . e . ,   t h a t   t h e   p r o p e r   key  in  t h e  

k e y b o a r d   has   been   a c t i v a t e d   and  a l s o   d i s p l a y s   t h e  

l i n e   of  c h a r a c t e r s   to   be  p r i n t e d   when  e n t i r e   l i n e s  

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

m o d e .  

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

F i g u r e s   8 - 1 0   in  w h i c h   a d d r e s s   d a t a   114  and  c h a r a c t e r  

d a t a   l 1 0   a r e   s t o r e d   in  a  d i s p l a y   memory  134 .   T h e  

o u t p u t s   136  of  d i s l a y   memory  134  a r e   a p p l i e d   to   a  

c h a r a c t e r   g e n e r a t o r   138 .   The  o u t p u t s   of  t h e   c h a r a c -  

t e r   g e n e r a t o r   138  a r e   a  p l u r a l i t y   of  row  d r i v e  

s i g n a l s   140  w h i c h   in  c o n j u n c t i o n   w i t h   t he   o u t p u t s  

141 ,   142  of  t h e   c o l u m n   s e l e c t   g e n e r a t o r   148  ( F i g .   9 )  

and  t he   o u t p u t s   145  of  d i g i t   s e l e c t   g e n e r a t o r   1 4 6  

( F i g .   9)  p r o d u c e s   t he   n e c e s s a r y   i n f o r m a t i o n   t o  

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

of  l i g h t - e m i t t i n g   d i o d e s ,   t h e   d i s p l a y   72,   f o r  

d i s p l a y i n g   e a c h   a l p h a - n u m e r i c   s y m b o l ,   as  shown  i n  

F i g u r e   1 1 .  

T h u s ,   t he   row  d a t a   s i g n a l s   140  and  t h e  

c o l u m n   s i g n a l s   141  and  t h e   d i g i t   a d d r e s s   s i g n a l s   1 4 5  

a r e   a p p l i e d   to   d e c o d e r s   148  w h i c h   s e l e c t   t h e   d i g i t   t o  

be  e n e r g i z e d   and  the   s e r i e s   of  c o l u m n s   to   be  e n e r -  

g i z e d   s e q u e n t i a l l y .   As  a  r e s u l t ,   each   of  t he   c o l u m n s  

of  e a c h   d i g i t   is  e n e r g i z e d   s e q u e n t i a l l y   in  a  m u l t i -  

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

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

a c c o r d a n c e   w i t h   t he   d a t a   p r o d u c e d   by  the   m i c r o -  

p r o c e s s o r .  



In  o p e r a t i o n ,   when  the   s y s t e m   is   e n e r g i z e d ,  

t h e   p o w e r   up  c i r c u i t   88  p r o d u c e s   an  i n i t i a l i z i n g  

s i g n a l   w h i c h   c a u s e s   t h e   s y s t e m   to  i n i t i a l i z e   a n d  

s e l f - c h e c k   t he   RAMs  and  t h e   PIAs  ( F i g .   1 2 ) .   I n  

s u m m a r y ,   t h e   d i s p l a y   is   c l e a r e d ,   and  the   RAMs  and  t h e  

PIAs   a r e   t e s t e d .   I f   f a u l t s   a r e   d e t e c t e d ,   a  f a u l t  

m e s s a g e   i s   d i s p l a y e d .  

I f   t h e r e   a r e   no  f a u l t s ,   t he   m a r k i n g   w h e e l   i s  

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

r e t u r n e d   to   i t s   s t a r t   p o s i t i o n .   F i n a l l y ,   a  n u m b e r   o f  

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

s e t t i n g   up  t he   v a r i o u s   PIA  p o r t s   as  i n p u t s   o r  

o u t p u t s ,   s t o r i n g   t he   v a r i o u s   i n i t i a l   a d d r e s s e s   f o r  

d a t a ,   and  s e t t i n g   t h e   t r a i l i n g   m a r g i n   at   i t s   m a x i m u m  

v a l u e .   The  m e s s a g e   "READY"  is   t h e n   d i s p l a y e d   t o  

i n f o r m   t h e   o p e r a t o r   t h a t   t h e   s y s t e m   is   in  c o n d i t i o n  

to   a c c e p t   i n p u t   d a t a ,   and  a l l   i n t e r r u p t   f l a g s   a r e  

c l e a r e d .  

When  a  key  on  t h e   k e y b o a r d   is  a c t u a t e d ,   t h e  

c o d e d   s i g n a l   106  is  p r o d u c e d   and  s e n s e d   by  PIA  9 4 ,  

w h i c h   p r o d u c e s   an  i n t e r r u p t   1 0 8 .   When  an  i n t e r r u p t  

is   p r o d u c e d ,   an  i n t e r r u p t   r o u t i n e   is  i n i t i a t e d .  

F i g u r e   13  is  a  k e y b o a r d   i n t e r r u p t   f l o w c h a r t   fo r   t h e  

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

As  shown ,   t h e   s y s t e m   c h e c k s   to   d e t e r m i n e   i f  

t h e   m u l t i p l e   e n t r y   mode  has   b e e n   s e l e c t e d .   I f   n o t ,  

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

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

w h e t h e r   i t   is  at  t he   t r a i l i n g   m a r g i n   p o s i t i o n ,   i . e . ,  

a t   t h e   end  of  a  l i n e .   I t   i t   i s ,   the   k e y b o a r d  

c h a r a c t e r   is  not   i m m e d i a t e l y   a c c e p t e d .   When  t h e  

t a b l e   i s   no t   at   the   end  of  a  l i n e ,   and  when  t h e  

s y s t e m   is   in  the   m u l t i p l e   e n t r y   mode  (no  p r i n t i n g ) ,  

t h e   k e y b o r a d   d a t a   is  p r o c e s s e d .  



I f   t h a t   d a t a   is   a  c o n t r o l   c o d e ,   t h e   c o n t r o l  

f u n c t i o n   i s   i d e n t i f i e d   and  i m p l e m e n t e d   u n l e s s   t h e  

s y s t e m   i s   in  a  p r i n t   mode ,   in  w h i c h   c a s e   t h e   p r i n t i n g  

or  m a r k i n g   o p e r a t i o n   is   f i r s t   c o m p l e t e d .   I f   t he   d a t a  

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

a  p r i n t   l i n e   c o n t r o l .   I f   so  i t   i n i t i a t e s   t h a t  

f u n c t i o n .   If   n o t ,   i t   c h e c k s   to   d e t e r m i n e   i f   i t   i s   a  

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

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

t h e   f u n c t i o n s   i t   was  d o i n g   b e f o r e   r e c e i v i n g   t h e  

i n t e r r u p t .  

I f   t he   k e y b o a r d   d a t a   i s   a  p o s s i b l e   c h a r a c -  

t e r ,   t h e   s y s t e m   c h e c k s   to   s e e   i f   t he   d a t a   r e p r e s e n t s  

a  c h a r a c t e r   or  s y m b o l   on  t h e   m a r k i n g   w h e e l   b e i n g   u s e d  

( F i g .   1 4 ) .   B e f o r e   c h e c k i n g   t h e   c h a r a c t e r ,   i t   i s  

n e c e s s a r y   to   d e t e r m i n e   i f   t h e   s y s t e m   is  in  t h e   p r i n t  

c y c l e ,   i f   t h e   a v a i l a b e   memory   i s   f u l l ,   and  i f   t h e  

l i n e   i s   f u l l .   I f   any  of  t h o s e   c o n d i t i o n s   e x i s t ,  

n o t h i n g   f u r t h e r   is  d o n e .  

O t h e r w i s e ,   t h e   s y s t e m   c o m p a r e s   t he   i n p u t  

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

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

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

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

i d e n t i f i e d ,   i t   i s   s t o r e d   and  d i s p l a y e d .   Once  a g a i n   a  

d e t e r m i n a t i o n   i s   made  i f   t h e   memory  and  the   l i n e   a r e  

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

d u r i n g   l a t e r   c y c l e s   of  t h e   s y s t e m .   When  the   d a t a   i s  

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

t h e   m u l t i p l e   e n t r y   m o d e .  

As  shown  in  F i g u r e   15,   when  the   i n t e r r u p t  

r o u t i n e   i s   c o m p l e t e d ,   when  t h e r e   is   no  k e y b o a r d   d a t a ,  

t he   s y s t e m   is   in  i t s   p r i n t   c h e c k   o p e r a t i o n .   In  t h i s  

c o n d i t i o n ,   t he   i n c r e m e n t   s w i t c h e s   104  a re   s e n s e d   a n d  

t he   n u m b e r   of  s t e p s   pe r   t a b l e   i n c r e m e n t   a re   d e t e r -  

m i n e d .   I f   a  c h a r a c t e r   i s   to   be  p r i n t e d ,   i t   i s  



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

d e t e r m i n e d .   I f   i t   i s   on  t h e   w h e e l ,   i t s   p o s i t i o n   i s  

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

w h e t h e r   t h e   w h e l l   mus t   me  moved  to  a n o t h e r   p o s i t i o n .  

I f   t h e   w h e e l   i s   to   be  m o v e d ,   the   s h o r t e s t  

d i r e c t i o n   of  r o t a t i o n   is   i d e n t i f e d ,   and  the   w h e e l   i s  

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

d e t e r m i n a t i o n   i s   made  i n t e r n a l l y   of   t he   s y s t e m   w h i c h  

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

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

t h e   d e s i r e d   p o s i t i o n   of  t he   w h e e l .   The  o n l y   t i m e   t h e  

s e n s i n g   a p e r t u r e   on  d i s k   52  is   u s e d   is  when  t h e  

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

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

o p t i c a l  s e n s o r  5 4   a t   t h i s   t i m e   i s   to   m i n i m i z e   t h e  

p o s s i b i l i t y   of  a c c u m u l a t e d   e r r o r   in  the   w h e e l  

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

is   r e t u r n e d   to  i t s   r e f e r e n c e   p o s i t i o n .  

When  the   w h e e l   is   in  p r o p e r   p o s i t i o n ,   t h e  

s o l e n o i d   is   e n e r g i z e d ,   a f t e r   an  i n i t i a l   d e l a y   t o  

i n s u r e   t h e   w h e e l   has  s t o p p e d .   A f t e r   m a r k i n g ,   t h e r e  

is   a n o t h e r   d e l a y   to  p r e c l u d e   t he   t a b l e   from  b e i n g  

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

t a b l e   i s   t h e n   i n c r e m e n t e d ,  - u n l e s s   i t   is  at   t h e   end  o f  

t h e   l i n e ,   in   w h i c h   c a s e   i t   is   r e t u r n e d   to  i t s  

r e f e r e n c e   or  s t a r t   p o s i t i o n .   I f   a n o t h e r   c h a r a c t e r   i s  

to  be  p r i n t e d ,   t h a t   i n f o r m a t i o n   i s   s t o r e d   so  t he   n e x t  

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

o c c u r .  

As  i n d i c a t e d   a b o v e ,   when  c o n t r o l   d a t a   i s  

i d e n t i f e d ,   t he   c o n t r o l   f u n c t i o n   is   i m p l e m e n t e d .   T h e  

s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n   i n c o r p o r a t e s   a  n u m b e r  

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

mode ,   c l e a r   t r a i l i n g   m a r g i n   m o d e ,   s e t   t r a i l i n g   m a r g i n  

mode ,   b a c k s p a c e   t a b l e   mode ,   p r i n t   e n t i r e   l i n e   e n a b l e  



mode ,   a d v a n c e   t h e   t a b l e   one  i n c r e m e n t   mode ,   r e t u r n  

the   t a b l e   to   s t a r t   p o s i t i o n   m o d e ,   c l e a r   the   memory  o f  

a l l   d a t a   m o d e ,   and  p r i n t   an  e n t i r e   l i n e   m o d e .  

When  t h e   m u l t i p l e   e n t r y   mode  is  s e l e c t e d ,  

t he   s y s t e m   s e t s   t he   m u l t i p l e   e n t r y   f l a g .   T h i s   a l l o w s  

t he   e n t r y   of   a  w h o l e   l i n e   of  c h a r a c t e r s ,   and  e v e n   a  

n u m b e r   of  l i n e s ,   w i t h o u t   p r i n t i n g   or  m a r k i n g .   W h e n  

a l l   t h e   d a t a   i s   e n t e r e d ,   t h e   p r i n t   e n t i r e   l i n e   e n a b l e  

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

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

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

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

f l a g   when  a l l   s y m b o l s   have   b e e n   p r i n t e d ,   r e t u r n i n g  

t he   s y s t e m   to   i t s   n o r m a l   mode  in  w h i c h   i t   p r i n t s   a  

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

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

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

Thus   t h e r e   has  been   d i s c l o s e d   a  m a r k i n g  

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

r e l i a b l e .   The  s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n  

e l i m i n a t e s   m e c h a n i c a l   c o m p o n e n t s   e x c e p t   for   t h o s e  

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

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

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

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

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

f l e x i b i l i t y   and  in   many  c a s e s   s i g n i f i c a n t l y   i n c r e a s e  

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

From  the   f o r e g o i n g ,   i t   w i l l   be  o b s e r v e d  

t h a t   n u m e r o u s   v a r i a t i o n s   and  m o d i f i c a t i o n s   may  b e  

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

s c o p e   of  t h e   n o v e l   c o n c e p t   of  t h e   i n v e n t i o n .   I t   i s  

to  be  u n d e r s t o o d   t h a t   no  l i m i t a t i o n   w i t h   r e s p e c t   t o  

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

or  s h o u l d   be  i n f e r r e d .   I t   i s ,   of  c o u r s e ,   i n t e n d e d   t o  

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

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



1.  A  c o n t r o l   s y s t e m   f o r   a  m a r k i n g   m a c h i n e   (30)  of   t h e  

t y p e   h a v i n g :  

a  m a r k i n g   member   (40)  c a r r y i n g   a  p l u r a l i t y   o f  

m a r k i n g   s y m b o l s ,  

m e a n s   ( 4 8 , 5 0 )   f o r   m o v i n g   s a i d   m a r k i n g   member   ( 4 0 )  

to   s e q u e n t i a l l y   l o c a t e   s a i d   m a r k i n g   s y m b o l s   a t  

a  m a r k i n g   l o c a t i o n ,   a n d  

means   ( 3 6 , 4 2 , 4 4 )   f o r   m o m e n t a r i l y   d i s p l a c i n g   s a i d  

m a r k i n g   member   (40)  i n t o   e n g a g e m e n t   w i t h   a  w o r k -  

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

one  of   s a i d   s y m b o l s   on  s a i d   m a r k i n g   member  ( 4 0 )  

l o c a t e d   a t   s a i d   m a r k i n g   l o c a t i o n ;  

s a i d   c o n t r o l   s y s t e m   c o m p r i s i n g :  

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

l e c t i n g   one  of  s a i d   m a r k i n g   s y m b o l s   and  one  of  a  

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

o u t p u t   (106)   r e p r e s e n t a t i v e   of  s a i d   s e l e c t e d   s y m -  
bo l   or  s a i d   s e l e c t e d   c o n t r o l   c o d e ;  

m e a n s   ( 7 6 , 9 4 )   r e s p o n s i v e   to   s a i d   o u t p u t   (106)  f o r  

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

s y m b o l   or   a  c o n t r o l   code   and  f o r   d e t e r m i n i n g  

w h e t h e r   s a i d   s e l e c t e d   s y m b o l   i s   a  s y m b o l   on  s a i d  

m a r k i n g   member   ( 4 0 ) ;  

m e a n s   (98;   1 3 4 , 1 3 8 , 1 4 6 )   n o r m a l l y   r e s p o n s i v e   t o   t h e  

i d e n t i f i c a t i o n   of  s a i d   o u t p u t   (106)  as  a  s y m b o l  

on  s a i d   m a r k i n g   member  (40)  f o r   d i s p l a y i n g   s a i d  

s y m b o l   in   an  o p t i c a l   d i s p l a y   (72)  and  f o r   i n i -  

t i a t i n g   e n e r g i z a t i o n   of  s a i d   m a r k i n g   member   m o v i n g  

means   ( 4 8 , 5 0 )   t o  m o v e   s a i d   m a r k i n g  m e m b e r   ( 4 0 )  

to   l o c a t e   s a i d   s e l e c t e d   s y m b o l   a t   s a i d   m a r k i n g  

l o c a t i o n   and  f o r   i n i t i a t i n g   e n e r g i z a t i o n   of  s a i d  

m a r k i n g   member   d i s p l a c i n g   m e a n s   ( 3 6 , 4 2 , 4 4 )   t o  



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

m e m b e r   (40)  and  t h e   r e s u l t i n g   m a r k i n g   of  s a i d  

w o r k p i e c e ;   a n d  

m e a n s   ( 9 8 ; 1 1 8 , 1 2 2 , 1 2 4 , 1 2 8 , 1 3 4 )   r e s p o n s i v e   t o   t h e  

i d e n t i f i c a t i o n   of  s a i d   o u t p u t   (106)  as  a  c o n t r o l  

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

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

2.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in   c l a i m   1  i n c l u d i n g :  

m e a n s   ( 5 2 , 5 4 , 7 4 , 8 0 , 8 2 )   f o r   d e t e r m i n i n g   t h e   s h o r t e s t  

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

m a r k i n g   means   and  t h e   p o s i t i o n   a t   w h i c h   s a i d   s e -  

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

m a r k i n g   member   m o v i n g   means   ( 4 8 , 5 0 )   t o   move  s a i d  

m a r k i n g   member   (40)  s a i d   s h o r t e s t   d i s t a n c e .  

3.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in   c l a i m   1  i n c l u d i n g :  

m e a n s   r e s p o n s i v e   to   t he   i n i t i a t i o n   of  a  c o n t r o l  

o p e r a t i o n   when  s a i d   c o n t r o l   code   has  b e e n   i d e n t i -  

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

mode  f o r   i n h i b i t i n g   e n e r g i z a t i o n   of  s a i d   m a r k i n g  

m e m b e r   m o v i n g   means   ( 4 8 , 5 0 )   and  f o r   p e r m i t t i n g  

s a i d   o u t p u t   r e s p o n s i v e   m e a n s   to   r e s p o n d   t o   a  s e -  

q u e n c e   of   s a i d   o u t p u t s   b e f o r e   s a i d   m a r k i n g   m e m b e r  

m o v i n g  m e a n s   ( 4 8 , 5 0 )   i s   e n e r g i z e d   ( F i g .   1 3 ) .  

4.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in   c l a i m   3  i n c l u d i n g :  

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

o p e r a t i o n   when  s a i d   c o n t r o l   code   has  been   i d e n t i -  

f i e d   as  a  c o n t r o l   c o d e   f o r   e n a b l i n g   a  p r i n t   l i n e  

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

and  f o r   e n a b l e   s a i d   o u t p u t   r e s p o n s i v e   means   ( 9 8 )  

t o   r e s p o n d   to   a  p r i n t   l i n e   c o n t r o l   c o d e   ( F i g .   1 3 , 1 4 ) .  



5.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in   c l a i m   4  i n c l u d i n g :  

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

o p e r a t i o n   when  s a i d   c o n t r o l   c o d e   has   been   i d e n t i -  

f i e d   as  a  c o n t r o l   code   f o r   s a i d   p r i n t   l i n e   m o d e  

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

m e m b e r   d i s p l a c i n g   means   ( 3 6 , 4 2 , 4 4 )   ( F i g .   1 3 , 1 4 ) .  

6.  A  c o n t r o l - s y s t e m   as  c l a i m e d   i n   c l a i m s   1  or  5 

w h e r e i n :  

t h e   m a r k i n g  m a c h i n e   (30)  i n c l u d e s   t a b l e   means   ( 3 4 )  

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

t i o n ,   a n d  

m e a n s   (55)  f o r   m o v i n g   t h e   t a b l e   (34)  and  t h e   w o r k -  

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

to   p o s i t i o n   s u c c e s s i v e   p o r t i o n s   of  s a i d   w o r k p i e c e  

a t   s a i d   m a r k i n g   l o c a t i o n ;  

s a i d   c o n t r o l   s y s t e m   i n c l u d i n g :  

means   ( 9 8 , 1 0 2 )   r e s p o n s i v e   to   t h e   t e r m i n a t i o n   o f  

e a c h   e n e r g i z a t i o n   of  s a i d   m a r k i n g   member   d i s p l a c i n g  

m e a n s   ( 3 6 , 4 2 , 4 4 )   f o r   e n e r g i z i n g   s a i d   t a b l e   m o v i n g  

means   (55)  to   i n c r e m e n t   s a i d   t a b l e   (34)  to   p o s i t i o n  

a  new  p o r t i o n   of  s a i d   w o r k p i e c e   a t   s a i d   m a r k i n g  

l o c a t i o n .  

7.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in   c l a i m   6  i n c l u d i n g :  

m a n u a l l y   s e t t a b l e   s w i t c h   means   (104)   f o r   s e l e c t i n g  

t h e   d i s t a n c e   s a i d   t a b l e   means   (34)  i s   to   be  m o v e d  

d u r i n g   e a c h   of  s a i d   t a b l e   i n c r e m e n t s ;  

means   (98)  r e s p o n s i v e   to   t h e   s e t t i n g   of  s a i d   m a -  

n u a l l y   s e t t a b l e   s w i t c h   means   (104)  f o r   c a u s i n g   s a i d  

t a b l e   m o v i n g   means  (55)  to   i n c r e m e n t   s a i d   t a b l e  

(34)  a  d i s t a n c e   c o r r e s p o n d i n g   t o   t h e   s e t t i n g   o f  

s a i d   s w i t c h   means   ( 1 0 4 ) .  



8.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in   c l a i m   1  i n c l u d i n g :  

m e a n s   ( 9 6 , 1 0 0 )   r e s p o n s i v e   t o   s i g n a l s   c o r r e s p o n d i n g  

to   s a i d   o u t p u t s   f rom  a  s o u r c e   r e m o t e   ( l i n e   1 1 2 )  

f rom  s a i d   m a r k i n g   m a c h i n e   ( 3 0 ) ;  

w h e r e b y   o p e r a t i o n   of   s a i d   c o n t r o l   s y s t e m   m a y  
be  c o n t r o l l e d   f rom  s a i d   r e m o t e   s o u r c e   ( l i n e   1 1 2 ) .  
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