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(54)  Miniaturized  typewriter. 
Typewriter  miniaturized  so  asto  be  pocket-size,  equipped 

with  electronic  memory  of  a  variable  number  of  lines,  corres- 
ponding  to  ten  or  more  typewritten  pages.  The  information 
may  be  stored  even  over  long  periods,  but  at  the  moment  of 
reading  may  be  transferred  for  viewing  to  one  or  more  lines  of 
display of 32  characters  each,  for example,  or alternatively to  a 
paper  roll  printing  device  orthe  like  either  incorporated  in  the 
machine  or  connected  externally to  it  (Figures  1 and 2). 





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

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

q u i p p e d   w i t h   memory  f o r   s e v e r a l   l i n e s   of  t y p i n g   f o r   v i e w -  

ing   on  a  d i s p l a y   or  v i d e o   so  t h a t   t he   a c c u r a c y   of  t h e  

t y p i n g   can  be  c h e c k e d   b e f o r e   i t   i s   p r i n t e d .   H o w e v e r  

t h e s e   m a c h i n e s   a r e   o b v i o u s l y   n o t   p o c k e t - s i z e ,   due  a l s o  

to  the   n e c e s s i t y   of  c o n n e c t i n g   them  to  an  e l e c t r i c a l   o u t -  

l e t   so  t he   e l e c t r o n i c   s y s t e m   f o r   p a p e r   p r i n t i n g   may  f u n c -  

t i o n .  

M a c h i n e s   of  t he   same  s i z e   as  e l e c t r o n i c   p o c k e t   c a l c u l a t o r s  

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

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

t a i n   d a t a   c o r r e s p o n d i n g   to   a  few  a d d r e s s e s ,   names  or  t h e  

l i k e   so  t h a t   t h e y   may  be  v i e w e d   as  d e s i r e d   on  t h e   d i s -  

p l a y .   H o w e v e r ,   t h e s e   may  n o t   be  c o n s i d e r e d   t y p e w r i t e r s  

s i n c e   t h e y   have   no  t r a d i t i o n a l   k e y b o a r d   w h i c h   w o u l d   a l -  

low  them  to  be  u s e d   by  a n y o n e   w i t h   a  k n o w l e d g e   of  t y p i n g .  

In  f a c t ,   t h e s e   m a c h i n e s   h a v e   t he   same  r e c t a n g u l a r   s t r u c -  

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

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

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

and  l e n g t h y   c o m p o s i t i o n   t i m e s   even   f o r   t he   few  s i m p l e  

words   w h i c h   may  be  t y p e d .   On  i t s   p a r t ,   t h e   d i s p l a y   i s  

p l a c e d   on  t h e   s m a l l e r   edge  of  t he   r e c t a n g l e   and  s h o w s  

o n l y   a  few  w o r d s   a t   a  t i m e .  



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

l a t e   a  few  s e l e c t e d   p h r a s e s   f rom  one  l a n g u a g e   fo  a n o t h e r ,  

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

p o s s i b i l i t y   of  m e m o r i z i n g   t e x t   nor   t h e   c a p a b i l i t y   of  p r i n -  

t i n g   on  p a p e r .  

The  aim  of  t h i s   i n v e n t i o n   i s   to  d e v e l o p   a  r e a l   p o c k e t  

t y p e w r i t e r   w h i c h   can  e i t h e r   be  h e l d   in   one  hand   and  u s e d  

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

a  f l a t   s u r f a c e   and  u s e d   w i t h   b o t h   h a n d s .   I t   w i l l   a l l o w  

e a c h   t e x t   t y p e d   to   be  v i e w e d   on  a  l i n e   of  d i s p l a y   w i t h  

s u b s e q u e n t   m e m o r i z a t i o n   l i n e   by  l i n e . o f   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   s e v e r a l   p a g e s .   T h i s   i n f o r m a t i o n   may  b e  

s t o r e d   e v e n   o v e r   l o n g   p e r i o d s   and  r e d i s p l a y e d   when  n e e d e d ,  

or  may  be  t r a n s f e r r e d   to   a  p a p e r   p r i n t i n g   d e v i c e   i n c o r -  

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

memory  as  r e q u i r 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 i s   aim  is   a c h i e v e d   w i t h   a  

r e c t a n g u l a r   s t r u c t u r e   w i t h   t h e   l o n g e r   edge   h o r i z o n t a l  

e q u i p p e d   w i t h   m i n i a t u r i z e d   k e y s   a r r a n g e d   as  t h e   t r a d i -  

t i o n a l   k e y b o a r d   in  a d d i t i o n   to   m u l t i p l e   f u n c t i o n   c o n t r o l  

k e y s .   T h i s   a r r a n g e m e n t   i s   b e n e a t h   one  or  two  l i n e s   o f  

d i s p l a y   ( p e r h a p s   of  t h e   l i q u i d   c r y s t a l   t y p e )   w i t h   a  p l a n -  

ned  l e n g t h   of  a p p r o x i m a t e l y   32  c h a r a c t e r s .   S a i d   s t r u c -  

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

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

in  s u c c e s s i o n   f o r   v i s u a l   v e r i f i c a t i o n   and  t h e n   is   a c c u m u -  

l a t e d   l i n e   by  l i n e   in  t he   memory .   T h i s   t e x t   is   s t o r e d  



t h e r e   even   when  t he   machine  is  no t   in  use   to  be  r e d i s -  

p l a y e d   on  the   same  d i s p l a y   u s i n g   t h e   r e a d   key.   T h e r e  

a r e   two  v a r i a n t s :   one  of  a u t o m a t i c ,   t i m e d   l i n e   s u c -  

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

d i s a p p e a r a n c e   of  e a c h   l i n e .  

T h i s   aim  is   a c h i e v e d   w i t h   a  p o r t a b l e   e l e c t r o n i c   t y p e w r i -  

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

a l p h a n u m e r i c   k e y b o a r d   and  a  RAM  a c c e s s   memory  c a p a b l e   o f  

s t o r i n g   a  t e x t   t y p e d   on  t h e   k e y b o a r d   and  v i e w e d   on  t h e  

d i s p l a y .   T h i s   memory  can  s t o r e   i t s   c o n t e n t s   f o r   any  n u m -  

be r   of  d a y s ,   even   when  t he   m a c h i n e   is   no t   in  u s e .  

C e r t a i n   k e y s   a l s o   h a v e   c o n t r o l   f u n c t i o n s   r e l a t e d   to  t h e  

EDIT  of  t h e   t y p e d   t e x t   or  to   t h e   c h e c k   of  p e r i p h e r a l  

f u n c t i o n s ,   d e s c r i b e d   b e l o w .   B a t t e r i e s   s e r v e   to  o p e r a t e  

t h e   m a c h i n e   and  s t o r e   memory .   The  d i m e n s i o n s   of  t h e   m a c h -  

i ne   and  t h e   b a t t e r i e s   a l l o w   t he   f i n d i n g   to  be  u s e d   as  a  

p o r t a b l e   t y p e w r i t e r .  

The  b a t t e r i e s   may  be  r e c h a r g e d   by  a  l i n e   a d a p t o r .   T h i s  

is   a l s o   e q u i p p e d   w i t h   a  p o r t   f o r   e x p o s i n g   E P R O M - t y p e  

memory  c a r t r i d g e s   to   UV  l i g h t .   When  i n s e r t e d   in  t h e   t y p e -  

w r i t e r ,   t h e s e   c a r t r i d g e s   a l l o w   t h e   memory  of  t he   d e v i c e  

to  be  e x p a n d e d   so  t h a t   when  one  or  more  is  u s e d   t h e   E D I T -  

ed  t y p e d   t e x t   may  be  s t o r e d   f o r   an  i n d e f i n i t e   p e r i o d .  

T h e s e   c a r t r i d g e s   a re   e r a s e d   by  e x p o s u r e   to  UV  l i g h t   a s  

d e s c r i b e d   a b o v e .  



E 2 R O M - t y p e   memory  c a r t r i d g e s   may  a l s o   be  u s e d   w h i c h   c a n  

be  e r a s e d   e l e c t r i c a l l y   on  the   m a c h i n e   i t s e l f .  

T h e r e   is   a l s o   a  c o n n e c t o r   f o r   i n t e r f a c i n g   w i t h   a  2 4 - 3 2  

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

t y p e .  

In  one  v a r i a n t ,   t h e   E2ROM  or  EPROM  memory  c a r t r i d g e   i s  

c o n n e c t e d   by  a  c a b l e   and  p l a c e d   in  a  c a r r y i n g   c a s e   o r  

s u i t a b l e   c o n t a i n e r ;   t h i s   a l l o w s   l a r g e r   a m o u n t s   of  mem- 

o r y .  

One  p o s s i b l e   p r e f e r r e d   e x a m p l e   of  t h i s   d e v i c e   i s   s h o w n  

in  t h e   e n c l o s e d   d r a w i n g s ,   f i g u r e s   1 - 7 .  

F i g u r e   1  shows  an  a x o n o m e t r i c   v i e w   of  t h e   c o m p l e t e   d e -  

v i c e .  

F i g u r e   2  shows  t h e   s c h e m e   of  t h e  b l o c k s   of  c o m p o n e n t s .  

F i g u r e   3  shows  a  p o s s i b l e   s cheme   f o r   t h e   power   s u p p l y .  

F i g u r e   4  s c h e m a t i z e s   t h e   b l o c k   f o r   g e n e r a t i n g   t h e   s t a n d -  

by  v o l t a g e .  

F i g u r e   5  i n d i c a t e s   a  p o s s i b l e   r e a l i z a t i o n   of  a  4  K b y t e  

E P R O M - t y p e   memory  e x p a n s i o n   m o d u l e .  

F i g u r e   6  shows   t h e   f l o w   c h a r t   P1  of  t h e   c o n t r o l   p r o g r a m .  



F i g u r e   7  g i v e s   t he   f l o w   c h a r t   of  t he   k e y b o a r d   c o n t r o l  

p r o c e s s   P 2 .  

The  f o l l o w i n g   p a r t i c u l a r s   a r e   i n d i c a t e d   in  t he   f i g u r e s :  

A  =   t y p e w r i t e r  

B  =   c a r r y i n g   c a s e  

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

D  =   c a b l e   f o r   p r i n t e r   29 

E  =   c a b l e   f o r   c o n n e c t i n g   m a c h i n e   A  w i t h   power   s u p p l y   3 0 .  

The  f o l l o w i n g   f u n c t i o n a l   b l o c k s   a r e   d e t a i l e d   in  f i g u r e   2 :  

1  -  M i c r o p r o c e s s o r .  

2  -   EPROM,  PROM  or  ROM  c o n t a i n i n g   t h e   c o n t r o l   p r o g r a m .  

3  -   RAM  ( 2 5 6 x & b i t )   w h o s e   f u n c t i o n   is   to  s t o r e   d a t a ,   s t a t e s ,  

s t a c k ;   i t   mus t   be  8  b i t .  

4  -   RAM  (nKx6  b i t )   whose   f u n c t i o n   i s   to  s t o r e   t h e   mem- 

o r i z e d   t e x t   in  ASCI  c o d e .   For   a  s e t   l i m i t e d   to   c h a r -  

a c t e r s   i t   does   n o t   h a v e   to   be  8  b i t ,   and  is  t h e r e f o r e  

made  up  of  a  1  b i t   CHIP  ( i n t e g r a t e d   c i r c u i t ) .   I n  

t h i s   way,  f o r   e x a m p l e ,   6  CHIPS  4K  b i t   e ach   g i v e s   a  

memory  f i e l d   of  4Kx6  b i t .  

The  f i r s t   32  p o r t i o n s   of  t h i s   RAM  a r e   r e s e r v e d   f o r  

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

o f f .  

T h i s   RAM  u s e s   a  d i f f e r e n t   power   s u p p l y   (VST)  t h a n  

t h e   r e s t   of  t he   c i r c u i t   s i n c e   in  i t   t he   t y p e w r i t t e n  

t e x t   is  m e m o r i z e d ,   as  m e n t i o n e d .   P r e f e r a b l y ,   i t   i s  

a  low  c o n s u m p t i o n   CMOS  or  MOS,  w i t h   b a t t e r y   b a c k u p  

mode  p r o p e r t i e s .   T h a t   i s ,   d a t a   is  s t o r e d   u n d e r   c o n -  



d i t i o n s   of  a p p r o x i m a t e l y   3 .5V  n o n  q u a l i f i c a t i o n .  

The  s i z e   of  t h i s   u n i t   d e p e n d s   on  4  f a c t o r s :  

a)  b u l k  

b)  d i s s i p a t i o n  

c)  c o s t  

d)  c o m b i n a t i o n   w i t h   r e m o v a b l e   and  command  e x e c u t i o n  

p r o g r a m m a b l e   m e m o r y .  

5  -   C l o c k   g e n e r a t o r .  

6  -   Q u a l i f i c a t i o n   l o g i c   f o r   t h e   v a r i o u s   u n i t s   s h a r i n g   t h e  

b u s .  

7  -   PI01  c a r r i e s   input   a n d  o u t p u t   c h a r a c t e r i z e d   by  1 6 b i t  

i n d i v i d u a l l y   p r o g r a m m a b l e   i n p u t   or  o u t p u t   and  by  a  

p r o g r a m m a b l e   t i m e r .  

8  -   M u l t i p l e x o r   f o r   k e y b o a r d   c o n t r o l .  

9  -   M a t r i x   k e y b o a r d .  

10-  P r i o r i t y   e n c o d e r   f o r   r e c e i v i n g   d a t a   f rom  t h e . k e y b o a r d .  

11-  D o u b l e   f u n c t i o n   t e s t .  

12-  MASTER-CLEAR  k e y .  

13-  32  c h a r a c t e r   i n t e l l i g e n t   d i s p l a y :   T h i s   c o n s i s t s   of  8 

b l o c k s   of  4  c h a r a c t e r s   e a c h ,   e a c h   r e c e i v i n g   7  b i t  

ASCI  d a t a ,   2  b i t   c h a r a c t e r   a d d r e s s  o n  t h e   i m p u l s e   o f  

of  t h e   t y p i n g .  

1 4 - - M u l t i p l e x o r .  

15-  P I 0 2 ,   c o m p o s e d   of  16  i n d i v i d u a l l y   p r o g r a m m a b l e   I / O  

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

s h a k i n g   m e c h a n i s m   and  a  16  b i t   p r o g r a m m a b l e   t i m e r .  

16-  B u f f e r   ( c u r r e n t   a m p l i f i e r )   f o r   t h e   p r i n t e r   p a r a l l e l  

l i n e .  

17-  16  b i t   c o u n t e r   w i t h   i n c r e m e n t   and  r e s e t   f u n c t i o n s .  



18-  V o l t a g e   g e n e r a t o r   f o r   c a r t r i d g e   p r o g r a m m i n g .  

19-  Memory  o n / o f f   s w i t c h .  

20-  P r i n t e r   c o n n e c t i o n .  

21-  C o n n e c t i o n   f o r   i n s e r t i n g   t he   EPROM/EEROM  c a r t r i d g e .  

The  f o l l o w i n g   f u n c t i o n a l   b l o c k s   a r e   d e t a i l e d   in  f i g u r e   3 :  

22-  L i n e   a d a p t o r   to  g e n e r a t e   t h e   f o l l o w i n g   v o l t a g e s :  

-  11V,  2A  f o r   b a t t e r y   r e c h a r g e   and  t y p e w r i t e r   use   i n  

f i x e d   p o s i t i o n s .  

-  15V  ±  1V  f o r   t he   p r i n t e r .  

23-   T r a n s f o r m e r   and  r e c t i f i e r .  

24-  S t a b i l i z e r .  

25-   D o u b l e   s w i t c h   f o r   a c t i v a t i n g   t he   a b o v e   m e n t i o n e d  

v o l t a g e s .  

26-  UV  lamp  f o r   e r a s i n g   EPROM. 

27-  S p a c e   f o r   i n s e r t i n g   EPROM  c a r t r i d g e s .  

28-   O n / o f f   s w i t c h   f o r   t he   UV  l a m p .  

29-  P r i n t e r .  

30-   S p a c e   in  t he   c a r r y i n g   c a s e   to  p e r f o r m   t h e   f o l l o w i n g  

f u n c t i o n s :  

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

5V. 

-  c o n t r o l   of  t he   s t a n d b y   v o l t a g e .  

-  c o n t r o l   of  POMCL  (Power  on  m a s t e r   c l e a r )   s i g n a l   o r  

o n / o f f   r e s e t .  

31-  B a t t e r y .  

32-  C o n s t a n t   v o l t a g e   g e n e r a t o r   f o r   r e c h a r g e .  

33-  S w i t c h i n g   r e l a y   f o r   b a t t e r y   c h a r g i n g ,   to   go  f r o m  

c h a r g i n g   to  s u p p l y i n g   c u r r e n t .  



34-  5V  s t a b i l i z e r .  

Wi th   r e g a r d   to   f i g u r e s   4  and  5 :  

35-  S t a n d b y   c i r c u i t :   35A,  i n p u t   f o r   h i g h   y i e l d   o u t p u t  

n o n s t a b i l i z e d   v o l t a g e ;   35B,  i n p u t   f o r   medium  y i e l d  

o u t p u t   v o l t a g e   s t a b i l i z e d   a t   5  v o l t s ;   35C,  o u t p u t  

f o r   s t a n d b y   v o l t a g e ;   35D,  c o m p a r a t o r - i n t e g r a t o r   f o r  

POMCL  s i g n a l   c o n t r o l ;   35E,  h i g h   c a p a c i t y  o u t p u t   c a p a c i t o r .  

36-  E x p a n s i o n   c a r t r i d g e   w i t h   two  EPROM  of  2 K b y t e s   e a c h  

( t o t a l :   4 K b y t e s ) .  

37-  2K  b y t e   EPROM. 

38-  A p p l i c a t i o n   c o n n e c t o r   f o r   h o o k - u p   w i t h   c o n n e c t o r   2 1 .  

39-  S w i t c h i n g   l o g i c   f o r   p r o g r a m m i n g   i m p u l s e .  

40-  P o r t   f o r   r e a d i n g   i d e n t i f i c a t i o n   c o d e  

41-  C o n t r o l   l o g i c .  

42-  G e n e r a l   s w i t c h .  

43-  MASTER-CLEAR. 

44-  I /O   p o r t   i n i t i a l i z a t i o n .  

45-  P r o g r a m   a s k s   i f   memory  i s   on:  45A=No,  4 5 B = Y e s .  

46-  O u t p u t   on  d i s p l a y :   'Memory   n o t   r e a d y ' .  

47-  P r o g r a m   a s k s   i f   memory  i s   on:  47A=Yes,   4 7 B = N o .  

48-  Memory  i n i t i a l i z a t i o n .  

49-  D e t e r m i n a t i o n   of  n u m b e r   of  f r e e   l i n e s   ' n '   s t o r e d   i n  

r e s e r v e d   a r e a   D1  of  memory  4 .  

50-  P r o g r a m   a s k s   i f   memory  i n i t i a l i z e d :   50A=Yes ,   50B=No.  

51-  Read  number   of  l i n e s   of  memory  ' n ' .  

52-  B e g i n n i n g   of  p r o c e s s   P2  w i t h   i n t e r r u p t   e v e r y   2 m s .  

53-  O u t p u t   on  d i s p l a y :   ' n '   f r e e   l i n e s   r e a d y .  

54-  O u t p u t   on  d i s p l a y   of  t h e   f i r s t   l i n e   of  t h e   t e x t .  

55-  P r o c e s s   P2  a s k s   i f   a  key  has   b e e n   r e a d :   55A=No,  5 5 B = Y e s .  



56-  Key  i n t e r p r e t a t i o n .  

57-  P r o g r a m   a s k s   i f   key  r e a d   i s   a  c o n t r o l   key:   5 7 A = Y e s ,  

57B=No.  

58-  M e m o r i z a t i o n   of  t h e   c h a r a c t e r   in  ASCI  c o d e .  

59-  O u t p u t   d i s p l a y   of  l i n e   w h e r e   t h e   c h a r a c t e r   was  mem-  

o r i z e d .  

60-  P r o c e s s   P2  a s k s   i f   a  c h a r a c t e r   has   been   r e a d :   60A= 

No,  6 0 B = Y e s .  

61-  Key  i n t e r p r e t a t i o n .  

62-  P r o g r a m   a s k s   i f   command  was  g i v e n   in  r e p e a t   m o d e :  

62A=Yes ,   6 2 B = N o .  

63-  P r o g r a m   a s k s   i f   a  command  is   t h e   same  as  the   p r e v i o u s  

one:   63A=Yes ,   6 3 B = N o .  

64-  P r o g r a m   a s k s   i f   i t   i s   t h e   command  ' r e p e a t ' :   6 4 A = Y e s ,  

6 4 B = N o .  

65-  P r o g r a m   a s k s   i f   i t   i s   a  command:   65A=Yes,   6 5 B = N o .  

66-  P r o g r a m   a s k s   i f   i t   is  t h e   command  ' r e p e a t ' :   6 6 A = Y e s ,  

6 6 B = N o .  

67-  P r o g r a m   a s k s   i f   i t   i s   t he   command  ' p r i n t ' :   6 7 A = Y e s ,  

67B=No.  

68-  C a l l s   t he   s u b r o u t i n e   w h i c h   e x e c u t e s   t h e   c o m m a n d .  

69-  The  p r i n t   l o o p   a s k s   i f   t h e   p r i n t e r   is   p r e s e n t :  

69A=No,  6 9 B = Y e s .  

70-  The  p r i n t   l o o p   a s k s   i f   t he   p r i n t e r   is  24  or  32  

c o l u m n s :   70A=  24  c o l u m n s ,   70B=  32  c o l u m n s .  

71-  24  c h a r a c t e r   b u f f e r   l i n e .  

72-  32  c h a r a c t e r   b u f f e r   l i n e ,  

73-  O u t p u t   of  b u f f e r   l i n e   on  p r i n t e r .  

74-  The  p r i n t   l o o p   a s k s   i f   t h e r e   is   an  e r r o r :   74A= 



Yes ,   74B=No.  

75-  The  p r i n t   l o o p   a s k s   i f   t h e   l i n e   p r i n t e d   is   t h e   f i -  

n a l   one :   75B=Yes ,   7 5 A = N o .  

76-  The  p r i n t   l o o p   a s k s   i f   a  'STOP'   c h a r a c t e r   is   i n  

t h e   l i n e :   76A=Yes ,   7 6 B = N o .  

77-   The  p r i n t   l o o p   a s k s   i f   p r o c e s s   P2  has   r e a d   a  k e y :  

77A=No,  7 7 B = Y e s .  

78-   The  p r i n t   l o o p   a s k s   i f   t h e   key  r e a d   i s   t he   ' S T O P '  

command:   78A=Yes ,   7 8 B = N o .  

79-  O u t p u t   of  ' P r i n t e r   n o t   r e a d y '   m e s s a g e   on  d i s p l a y .  

80-  A c t i v a t i o n   of  P2  p r o c e s s   f rom  i n t e r r u p t .  

81-  K e y b o a r d   c o n t r o l .  

82-   T i m e r   c o n t r o l .  

83-  C u r s o r   h a n d l i n g .  

84-  P r o c e s s   P2  a s k s   i f   t h e   memory  is   on:  84A=No,  8 4 B = Y e s .  

85-  I n t e r r u p t   r e t u r n .  

The  EDIT  and  o p e r a t i o n s   c o n t r o l   f u n c t i o n s   w i l l   now  b e  

d e s c r i b e d :  

LRST  -  L i n e   r e v e r s e   s t e p  -   d i s p l a y s   t h e   p r e v i o u s   l i n e  

RET  -  R e t u r n  -   d i s p l a y s   t h e   s u b s e q u e n t   l i n e  

CST  -  C h a r a c t e r   s t e p  -   s t o p s   t h e   c u r s o r   in  f r o n t   of  a  

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

p l a y  

CRST  -  C h a r a c t e r   r e v e r s e   s t e p  -   l i k e   CST,  b u t   b e h i n d  

I N L I N  -   I n s e r t   l i n e  -   c r e a t e s   a  one  l i n e   s p a c e   by  s h i f -  

t i n g   the   e n t i r e   t e x t   f o r w a r d   s t a r t i n g   f rom  t h e  

d i s p l a y e d   l i n e  

D E L I N  -   D e l e t e   l i n e  -   e r a s e s   t he   d i s p l a y e d   l i n e   and  c o n -  



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

c r e a t e d  

I N C A R  -   I n s e r t   c h a r a c t e r  -   c r e a t e s   a  s p a c e   of  one  c h a r -  

a c t e r   by  s h i f t i n g   t h e   e n t i r e   l i n e   to  t h e   r i g h t ;  

s t a r t i n g   f rom  t he   c u r s o r ,   t h e   l a s t   c h a r a c t e r   o n  

t he   r i g h t   i s   l o s t  

D E L C A  -   D e l e t e   c h a r a c t e r  -   e r a s e s   t he   c h a r a c t e r   i n d i c a -  

t e d   by  the   c u r s o r   and  c o v e r s   t he   s p a c e   w i t h   t h e  

r e m a i n i n g   p a r t   of  t he   l i n e   by  s h i f t i n g   i t   to  t h e  

l e f t   and  the   f i n a l   c h a r a c t e r   to  the   r i g h t   by  o n e  

s p a c e  

A l l   of  t h e   a b o v e   m e n t i o n e d   commands   a re   p o s s i b l e   in  t h e  

' r e p e a t   m o d e , '   t h a t   i s ,   p r e s s i n g   t h e   command  ' r e p e a t '   a n d  

t h e n   t h e   d e s i r e d   command.   T h i s   i s   t h e n   p e r f o r m e d   in  a  

b u r s t   w h i l e   t he   key  i s   p r e s s e d .  

When  t he   key  is   r e l e a s e d ,   t h e   ' r e p e a t   mode'   is   r e s e t   a n d  

a n o t h e r   command  in  t h e   r e p e a t   mode  i s   p o s s i b l e   o n l y   b y  

r e p e a t i n g   t h e   ' r e p e a t '   p r e f i x .  

HOME  -  R e p o r t s   t h e   f i r s t   l i n e   of  t he   t e x t   on  t h e   d i s p l a y  

BOT  -  ( B o t t o m )   goes   to   t h e   f i n a l   l i n e   of  t h e   t e x t  

REPEAT -   I n i t i a l i z e s   t he   r e p e a t   m o d e  

P R I N T  -   P r i n t s   t he   c o n t e n t   of  t he   memory  s t a r t i n g   f r o m  

the   l i n e   d i s p l a y e d .   D u r i n g   p r i n t i n g ,   o n l y   t h e  

STOP  command  may  be  g i v e n .  

STOP  -  D u r i n g   the   t y p i n g   p h a s e ,   i t   d i s p l a y s   a  p a r t i c u -  

l a r   c h a r a c t e r   w h i c h   w i l l   be  i n t e r p r e t e d   e i t h e r   i n  



t h e   p r i n t   p h a s e   ( P R I N T ) ,   t h e   t e m p o r a r y   v i e w i n g  

p h a s e   (TIME),   t h e   s t o r a g e   p h a s e   (SAVE)  as  a  s t o p  

command.   In  t h e   p r i n t   p h a s e   ( e x e c u t i o n   of  t h e  

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

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

d i s p l a y   p h a s e   ( e x e c u t i o n   of  t h e   TIME  c o m m a n d ) ,   i t  

w i l l   r e t u r n   to   t h e   t y p i n g   p h a s e .  

CLRM  - C l e a r   Memory  e r a s e s   t h e   e n t i r e   memory .   As  p r o -  

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

f o r m i n g   t h e   e r a s u r e ,   t he   m a c h i n e   a s k s   t h e   q u e s -  

t i o n   ' C l e a r   M e m o r y ? '   (Y/N) .   I f   Y=Yes  i s   p r e s s e d ,  

t h e   memory  i s   e r a s e d ;   i f   N=No  i s   p r e s s e d ,   i t   i s   n o t .  

MCLER  M a s t e r   C l e a r   i s   a  p a r t i c u l a r   command  to  r e m o v e   t h e  

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

u s e d   f o l l o w i n g   an  i n t e r n a l   e r r o r   c a u s e d ,   f o r   e x -  

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

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

t h e   p r i n t e r .  

FREE  -  I n d i c a t e s   t h e   n u m b e r   of  f r e e   l i n e s .  

ADVP  -  A d v a n c e   p a p e r ,   a d v a n c e s   t h e   p a p e r   in  t h e   p r i n t e r .  

TIME  -  E f f e c t s   a  t i m e d   d i s p l a y   of  t h e   t e x t   s t a r -  

t i n g   f rom  t h e   l i n e   on  t h e   d i s p l a y   u n t i l   t h e   e n d  

of  t he   t y p e d   t e x t   or  u n t i l   a p a r t i c u l a r   c h a r a c t e r  

d e s c r i b e d   a b o v e   a p p e a r s .  

SAVE  -  ( f o l l o w e d   by  a  s i x   l e t t e r   n a m e )  -   S t o r e s   t h e  

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

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

f i l e   and  i t s   i n i t i a l   and  f i n a l   a d d r e s s .   T h i s  

p h a s e   may  be  s t o p p e d   by  t h e   f o l l o w i n g   e v e n t s :  



-  t he   end  of  t he   t e x t   to   be  m e m o r i z e d   due  to   t h e  

end  of  the   RAM  m e m o r y  

-  t he   end  of  t h e   t e x t   to   be  m e m o r i z e d  

-  t h e   end  of  t he   c a r t r i d g e ;   in  t h i s   c a s e   t h e   m a c h -  

i ne   d i s p l a y s   a  m e s s a g e   to   i n s e r t   a  new  c a r t r i d g e .  

LOAD  -  ( f o l l o w e d   by  a  s i x   l e t t e r   n a m e )  -   Reads   t h e  

t y p e w r i t t e n   t e x t   f rom  a  f i l e   c o n t a i n e d   in  t h e  

c a r t r i d g e   and  m e m o r i z e s   i t   in  t h e   RAM. 

D E T E R  -   Asks  t h e   m a c h i n e   w h e t h e r   t he   t y p e w r i t t e n   t e x t  

w i l l   f i t   in  the   p r e s e n t   c a r t r i d g e .   The  m a c h i n e  

r e s p o n d s :  

(OK)  i f   t h e   t e x t   w i l l   f i t ;  

(MEMORY  END  AT)  i f   the  t e x t   w i l l   no t   f i t   and  d i s -  

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

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

-  M e m o r i z i n g   on  two  c a r t r i d g e s  

-  L e a v i n g   a  p a r t   u n m e m o r i z e d  

-  U s i n g   a  f r e s h   c a r t r i d g e  

-  P e r f o r m i n g   an  EDIT  of  t h e   t e x t ,   e l i m i n a t i n g   t h e  

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

a b b r e v i a t i o n s .  

The  d e v i c e   f u n c t i o n s   as  d e s c r i b e d   b e l o w .  

A l l   commands   a r e   e x e c u t e d   by  t h e   p r o g r a m   c o n t a i n e d   i n  

EPROM  2  ( f i g u r e   1 ) .  

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

in  f i g u r e   6  and  by  the   o p e r a t i o n   of  t he   s y s t e m   h a r d w a r e  

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



command  e x e c u t i o n   and  s t a n d a r d   h a r d w a r e   (CPU,  RAM,  PROM, 

I /O  s e e n   f rom  t h e   bus  s i d e ,   q u a l i f i c a t i o n   l o g i c   of  t h e  

r e s o u r c e s   in   t h e   b u s ) .  

The  g e n e r a l   f l o w ,   w h i c h   e f f e c t s   i n i t i a l i z a t i o n   and  t h e  

p r i n c i p a l   l o o p   of  m e m o r i z a t i o n   of  c h a r a c t e r s   as  w e l l   a s  

c o m m a n d s '   e x e c u t i o n ,   a l s o   shows  t h e   r e p e a t   mode  w h i c h   i n -  

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

The  p r i n c i p a l   LOOP  u s e s   a  p r o c e s s   P2  f o r   r e a d i n g   t h e  

c h a r a c t e r s   f rom  t h e   k e y b o a r d   ( f i g u r e   7)  w h i c h   c o n t r o l s  

t h e   c u r s o r   of  t he   d i s p l a y   and  t h e   s t a t e   of  t h e   t e x t   mem- 

ory   as  w e l l   as  t h e   k e y b o a r d   i t s e l f .  

D a t a   e x c h a n g e   b e t w e e n   t h e   two  p r o c e s s e s   i s   s y n c h r o n i z e d  

t h r o u g h   a  hand   s h a k i n g   m e c h a n i s m .   P r o c e s s   P2  i s   a c t i -  

v a t e d   on  a  t i m e   s l i c i n g   b a s i s .  

As  d e d u c e d   f rom  f i g u r e   6,  t h e   s o f t w a r e   m u s t   know  t h e  

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

The  i n d i v i d u a l   p i e c e s   of  d a t a   a r e   a c q u i r e d   as  f o l l o w s :  

S t a t e   of  t h e   memory  (ON/OFF)  i s   t a k e n   f rom  t he   h i g h e s t  

p r i o r i t y   b i t   of  t h e   P . E .   ( 1 0 ) .  

P r e s e n c e   of  a  p r i n t e r   i s   d e t e r m i n e d   f rom  t h e   TEST  1  s i g -  

n a l   (TEST  1  =  0,  p r i n t e r   a b s e n t ;   TEST  1  =  1,  p r i n t e r   p r e -  

s e n t ) .  



The  n u m b e r   of  l i n e s   of  t he   p r i n t e r   is  d e t e r m i n e d   f rom  t h e  

TEST  2  s i g n a l   (TEST  2  =  0,  32  c o l u m n   p r i n t e r ;   TEST  2  = 

1,  24  c o l u m n   p r i n t e r ) .  

The  p r e s e n c e   and  c o n f i g u r a t i o n   of  t he   E2ROM/EPROM  c a r -  

t r i d g e   i s   d e t e r m i n e d   when  t h e   IDENT  s i g n a l   i s   s e n t   t o  

t h e   c a r t r i d g e   i n t e r f a c e ,   and  t h i s   r e s p o n d s   w i t h   an  8 -  

b i t   code   ( f i g u r e   5)  f rom  t h e   c o n f i g u r a t i o n   p o r t   4 0 .  

The  m a t r i x   k e y b o a r d   is   s c a n n e d   t h r o u g h   m u l t i p l e x o r   8 .  

Any  k e y s   p r e s s e d   a re   d e t e c t e d   by  t h e   P .E .   ( 1 0 ) .  

The  s c a n n e d   f u n c t i o n   is   e f f e c t e d   by  p r o c e s s   P2,  W h i c h  

t a k e s   c a r e   of  a n t i - r e b o u n d   and  s u p p l i e s   t h e   code   o f  

t he   k e y  r e a d   to   p r o c e s s   P 1 .  

To  c o n t r o l   t h e   d i s p l a y ,   t h e   s o f t w a r e   p l a c e s   t h e   6 b i t  

ASCI  d a t a   f o r   t h e   c h a r a c t e r   to  be  d i s p l a y e d   on  I /O  p o r t  

7.  The  s e v e n t h   b i t   i s   t h e   c o m p l e m e n t   of  t he   s i x t h ,   a n d  

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

t y p i n g   is   w r i t t e n   on  one  of  t h e   8  b l o c k s   t h r o u g h   m u l t i -  

p l e x o r   1 4 .  

The  c u r s o r   is   c o n t r o l l e d   by  p r o c e s s   P2  t h r o u g h   t h e   t y -  

p i n g   of  a  s p e c i a l   c h a r a c t e r .  

The  c a r t r i d g e   i n t e r f a c e   g e n e r a t e s   16  a d d r e s s   b i t s   i n  

o u t p u t   t h r o u g h   t h e   1 6 b i t   c o u n t e r   ( 17 ) .   T h i s   c o u n t e r   may 

be  i n c r e m e n t e d   by  t he   INC  s i g n a l   ( i n c r e m e n t )   17A  or  z e r -  



oed  by  t h e   RESET  s i g n a l   17B.  In  a d d i t i o n ,   s a i d   i n t e r f a c e  

g e n e r a t e s   a  d a t a   s i g n a l   15,  c o n t r o l l e d   by  p o r t   P I 0 2 ,  

w h i c h   i s   b i d i r e c t i o n a l   and  so  a l l o w s   b o t h   w r i t i n g   a n d  

r e a d i n g   o p e r a t i o n s   to  be  e f f e c t e d .   F i n a l l y ,   i t   a l s o   g e n -  

e r a t e s   t h e   f o l l o w i n g   a u x i l i a r y   s i g n a l s :  

VPP  =  p r o g r a m m i n g   v o l t a g e ,   s o f t w a r e   q u a l i f i c i a b l e  

P H O D E  =   p r o g r a m m i n g   q u a l i f i c a t i o n  

CE  =  memory  q u a l i f i c a t i o n  

CER  =  memory  e r a s u r e ;   u s e d   o n l y   by  E ROM 

I D E N T  =   q u a l i f i e s   t h e   c o n f i g u r a t i o n   p o r t  

T h e r e   a r e   two  p a r t s   to   t h e   p o w e r   s u p p l y ,   one  f i x e d   s e c -  

t i o n   (22)  and  one   i n s e r t e d   in   c a r r y i n g   c a s e   B  ( 3 0 ) .   3 0  

shows  t h e   f o l l o w i n g   p r o p e r t i e s :  

A)  When  22  i s   c o n n e c t e d   and  t u r n e d   on,  i t   i s   r e c h a r g e d  

by  t h e   c o n s t a n t   v o l t a g e . g e n e r a t o r   32  and  b a t t e r   3 1 ;  

t h r o u g h   r e l a y   33,  s w i t c h e d   in   p o s i t i o n 3 3 A ,   i t   s u p p l i e s  

e n e r g y   to   s t a b i l i z e r   3 4 .  

B)  When  22  i s   d i s c o n n e c t e d   or   t u r n e d   o f f ,   s e c t i o n   30  

s u p p l i e s   e n e r g y   to   s t a b i l i z e r   34  t h r o u g h   b a t t e r y   3 1 .  

C)  In  t h e   c a s e   of  a  s w i t c h   f rom  c o n d i t i o n   A  to   B  o r  

v i c e   v e r s a ,   t h e   i n p u t   and  o u t p u t   c a p a c i t y   k e e p s   t h e   o u t -  

pu t   v o l t a g e   f rom  v a r y i n g   d u r i n g   t h e   s w i t c h i n g   of  r e l a y   3 3 .  

D)  Wi th   p o w e r   s u p p l y   30  e i t h e r   on  or  o f f ,   s t a n d b y   v o l t a g e  

is   p r e s e n t .   I f   t h e   c h a r g e   i s   r e m o v e d   ( s w i t c h   19  o p e n )  



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

m i n a l   35A  ( g e n e r a l   s w i t c h   42  o p e n ) ,   t h e   a b s o r p t i o n   of  t h e  

l a t t e r   i s   z e r o .   I f   c h a r g e   is   i n s e r t e d   w i t h   19  c l o s e d ,  

o u t p u t   v o l t a g e   is   a p p r o x i m a t e l y   3 . 5 v o l t s   (RAM  4  m a i n t e n -  

a n c e   v o l t a g e ) .   I f   v o l t a g e   is   s u p p l i e d   t h r o u g h   t e r m i n a l  

35B  ( s w i t c h   42  c l o s e d ) ,   o u t p u t   v o l t a g e   i s   e s t a b l i s h e d   a t  

5  v o l t s   (RAM  4  o p e r a t i n g   v o l t a g e ) .  

E)  Upon  g e n e r a l   i g n i t i o n ,   w o r k i n g   v o l t a g e s   VCC  and  VST 

a r e   a c h i e v e d .   A f t e r   a  c e r t a i n   t i m e ,   t h e   POMCL  s i g n a l   i s  

d e a c t i v a t e d   by  35D.  I f   a c t i v e ,   t h i s   s i g n a l   k e e p s   t h e  

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

in   t h e   m e m o r y .  

F)  When  t h e   g e n e r a l   s w i t c h   is   o p e n e d ,   t h e   POMCL  s i g n a l  

i s   r e a c t i v a t e d   b e f o r e   t h e   VCC  and  VST  v o l t a g e s   d e g r a d e .  

As  shown  in  p o i n t s   E)  and  F ) ,   t he   POMCL  s i g n a l   has   t h e  

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

d i s a b l i n g   the   t y p i n g   in  t h e   memory  t h r o u g h   l o g i c   6  w h e n  

t h e   s y s t e m   is   f u n c t i o n i n g   i m p r o p e r l y   (VCC  4 .75   v o l t s ) .  

T h i s   s i g n a l   is   WIRED-ON  w i t h   t he   MCL  k e y .  

In  o t h e r   f u n c t i o n a l   v a r i a n t s ,   t he   m a c h i n e   may  be  m a d e  

w i t h   a  t r a d i t i o n a l   k e y b o a r d   c o u p l e d   w i t h   an  i n c o r p o r a t e d  

p r i n t i n g   d e v i c e   of  a  known  t y p e .   A l t e r n a t i v e l y ,   i t   may  

h a v e   a  t e r m i n a l   c o n n e c t e d   to  the   m i c r o - c o m p u t e r   in  a  p a -  

p e r   p r i n t e r ,   to  w h i c h   the   m e m o r i z e d   i n f o r m a t i o n   may  b e  



s e n t   t h r o u g h   a  c a b l e .   In  t h i s   way,   e i t h e r   a t   t h e   s a m e  

t i m e   as  t h e   t y p i n g   a p p e a r s   on  t h e   d i s p l a y   or  i n d e p e n d e n t l y  

of  i t ,   a c t u a l   m e c h a n i c a l   t y p i n g   may  be  p e r f o r m e d .  



1.  M i n i a t u r i z e d   t y p e w r i t e r ,   c h a r a c t e r i z e d   by  a  r e c t a n g u l a r  

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

m i n i a t u r i z e d   k e y s   a r r a n g e d   as  in   t h e   t r a d i t i o n a l   k e y -  

b o a r d   and  w i t h   one  or  more  l i n e s   of  d i s p l a y   on  t o p   ( p e r -  

h a p s   of  t h e   l i q u i d   c r y s t a l   t y p e ) ,   w i t h   an  a n t i c i p a t e d  

l e n g t h   of  a p p r o x i m a t e l y   32  c h a r a c t e r s   and  a  m i c r o - c o m -  

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

w i t h   s a i d   k e y s ;   t h e   t y p e d   t e x t   i s   t h e n   d i s p l a y e d   f o r   v i s -  

u a l   v e r i f i c a t i o n   and  s t o r e d   l i n e   by  l i n e   in  a  m e m o r y ,  

w h e r e   i t   r e m a i n s   even   when  t h e   m a c h i n e   is  no t   in  u s e ;   t h e  

r e a d   key  i s   t h e n   u s e d   to   make  t h e   t e x t   r e a p p e a r   on  s a i d  

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

c e s s i o n   or  in   t he   m a n u a l l y   c o n t r o l l e d   a p p e a r a n c e   and  d i s -  

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

a  s e r i e s   of  commands  to   p e r f o r m   o p e r a t i n g   f u n c t i o n s .  

2.  M i n i a t u r i z e d   t y p e w r i t e r   a c c o r d i n g   to  c l a i m   1,  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   p r o g r a m m e d   m i c r o - c o m p u t e r   s t r u c t u r e  

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

p r e s e n c e   of  one  or  more  m i c r o p r o c e s s o r s .  

3.  M i n i a t u r i z e d   t y p e w r i t e r   a c c o r d i n g   to  c l a i m s   1  and  2 ,  

c h a r a c t e r i z e d   in  t h a t   m i c r o p r o c e s s o r ( s )   1  a l l o w   t h e   c o m -  

mand  and  t h u s   c o n t r o l   of  a  s u c c e s s i o n   of  f u n c t i o n a l  

b l o c k s   a r r a n g e d   as  f o l l o w s :  

2  -  EPROM,  PROM  or  ROM  c o n t a i n i n g   t he   c o n t r o l   p r o g r a m ;  

3  -  RAM  ( 2 5 6 x 8 b i t )   whose   f u n c t i o n   is  to  s t o r e   d a t a ,  



s t a t e s ,   s t a c k i .   i t   m u s t   be   8  b i t ;  

4  -  RAM  (nK  x  6  b i t )   w h o s e   f u n c t i o n   i s   to   s t o r e   t h e  

m e m o r i z e d   t e x t   in   ASCI  c o d e ;   f o r   a  s e t   l i m i t e d   t o  

c h a r a c t e r s   i t   d o e s   n o t   h a v e   to   be  8  b i t ,   and  i s  

t h e r e f o r e   made  up  of  a  1  b i t  w i d e   CHIP  ( i n t e g r a t e d  

c i r c u i t ) ;   in   t h i s   way,   f o r   e x a m p l e ,   6  CHIPS  4  b i t  

e a c h   g i v e   a  memory  f i e l d   of  4K  x  6  b i t ;   t h e   f i r s t  

32  p o s i t i o n s   of  t h i s   RAM  a r e   r e s e r v e d   f o r   t h e   s o f t -  

w a r e   u s e d   to   s t o r e   d a t a   t h e   m a c h i n e   i s   o f f ;  

5  -   C l o c k   g e n e r a t o r ;  

6  -  Q u a l i f i c a t i o n   l o g i c   f o r   t h e   v a r i o u s   u n i t s   s h a r i n g  

t h e   b u s ;  

7  -  P I 0 1 ,   c a r r y i n g   i n p u t   and  o u t p u t   c h a r a c t e r i z e d   by  16 

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

a  p r o g r a m m a b l e   t i m e r ;  

8  -  M u l t i p l e x o r   f o r   k e y b o a r d   c o n t r o l ;  

9  -  M a t r i x   k e y b o a r d ;  

1 0  -   P r i o r i t y   e n c o d e r   f o r   r e c e i v i n g   d a t a   f rom  t h e   k e y -  

b o a r d ;  

1 1  -   D o u b l e   f u n c t i o n   t e s t ;  

1 2  -   MASTER-CLEAR  k e y ;  

1 3  -   32  c h a r a c t e r   i n t e l l i g e n t   d i s p l a y :   t h i s   c o n s i s t s   o f  

8  b l o c k s   of  4  c h a r a c t e r s   e a c h ,   e a c h   r e c e i v i n g   7  b i t  

ASCI  d a t a ,   2 b i t   c h a r a c t e r   a d d r e s s   on  t h e   i m p u l s e   o f  

t h e   t y p i n g ;  

1 4  -   M u l t i p l e x o r ;  

1 5  -   P I 0 2 ,   c o m p o s e d   of  1 6 i n d i v i d u a l l y   p r o g r a m m a b l e   I / O  

b i t s ,   a  p a i r   of  l i n e s   s y n c h r o n i z e d   by  a  hand   s h a k i n g  

m e c h a n i s m   and  a  16  b i t   p r o g r a m m a b l e   t i m e r ;  



1 6  -   B u f f e r   ( c u r r e n t   a m p l i f i e r )   f o r   t h e   p r i n t e r   p a r a l l e l  

l i n e ;  

1 7  -   16  b i t   c o u n t e r   w i t h   i n c r e m e n t   and  r e s e t   f u n c t i o n s ;  

1 8  -   V o l t a g e   g e n e r a t o r   f o r   c a r t r i d g e   p r o g r a m m i n g ;  

1 9  -   Memory  o n / o f f   s w i t c h ;  

2 0  -   P r i n t e r   c o n n e c t i o n ;  

2 1  -   C o n n e c t i o n   f o r   i n s e r t i n g   t h e   EPROM/EEROM  c a r t r i d g e ;  

2 2  -   L i n e   a d a p t o r   to   g e n e r a t e   t h e   f o l l o w i n g   v o l t a g e s :  

-  1 1 V  -   2A  f o r   b a t t e r y   r e c h a r g e   and  t y p e w r i t e r   u s e  

in  f i x e d   p o s i t i o n s ;  

-  15V  ±  1V  f o r   the   p r i n t e r ;  

2 3  -   T r a n s f o r m e r   and  r e c t i f i e r ;  

2 4  -   S t a b i l i z e r ;  

2 5  -   D o u b l e   s w i t c h   f o r   a c t i v a t i n g   t h e   above   m e n t i o n e d  

v o l t a g e s ;  

2 6  -   UV  lamp  f o r   e r a s i n g   EPROM; 

2 7  -   S p a c e   f o r   i n s e r t i n g   EPROM  c a r t r i d g e s ;  

2 8  -   O n / o f f   s w i t c h   f o r   t h e   UV  l a m p ;  

2 9  -   P r i n t e r ;  

3 0  -   S p a c e   in  t h e   c a r r y i n g   c a s e   to   p e r f o r m   t h e   f o l l o w i n g  

f u n c t i o n s :  

-  c o n t r o l   of  t he   VCC  s y s t e m   v o l t a g e ,   e s t a b l i s h e d   a t  

5V; 

-  c o n t r o l   of  t he   s t a n d b y   v o l t a g e ;  

-  c o n t r o l   of  POMCL  (Power   on  m a s t e r   c l e a r )   s i g n a l  

or  o n / o f f   r e s e t ;  

3 1  -   B a t t e r y ;  

3 2  -   C o n s t a n t   v o l t a g e   g e n e r a t o r   f o r   r e c h a r g e ;  

3 3  -   S w i t c h i n g   r e l a y   f o r   b a t t e r y   c h a r g i n g ,   f rom  t h e   c o n -  



d i t i o n   in  w h i c h   t h e y   a r e  c h a r g e d   to  t h a t   in   w h i c h  

t h e y   s u p p l y   c u r r e n t ;  

3 4  -   5V  s t a b i l i z e r ;  

3 5  -   S t a n d b y   c i r c u i t :   35A,  i n p u t   f o r   h i g h   y i e l d   o u t p u t  

n o n s t a b i l i z e d   v o l t a g e ,   35B,  i n p u t   f o r   medium  y i e l d  

o u t p u t   v o l t a g e   s t a b i l i z e d   a t   5  v o l t s ;   35C,  o u t p u t  

f o r   s t a n d b y   v o l t a g e ;   35D,  c o m p a r a t o r   i n t e g r a t o r   f o r  

POMCL  s i g n a l   c o n t r o l ;   35E,  h i g h   c a p a c i t y   o u t p u t   c a p -  

a c i t o r ;  

3 6  -   E x p a n s i o n   c a r t r i d g e   w i t h   two  EPROM  of  2 K b y t e s   e a c h  

( t o t a l :   4 K b y t e s ) ;  

3 7  -   2K  b y t e   EPROM; 

3 8  -   A p p l i c a t i o n   c o n n e c t o r   f o r   h o o k - u p   w i t h   c o n n e c t o r  2 1 ;  

3 9  -   S w i t c h i n g   l o g i c   f o r   p r o g r a m m i n g   i m p u l s e ;  

4 0  -   P o r t   f o r   r e a d i n g   i d e n t i f i c a t i o n   c o d e ;  

4 1  -   C o n t r o l   l o g i c ;  

4 2  -   G e n e r a l   s w i t c h ;  

4 3  -   MASTER-CLEAR; 

4 4  -   I /O   p o r t s   i n i t i a l i z a t i o n ;  

4 5  -   P r o g r a m   a s k s   i f   memory   i s  o n :   45A=No,  4 5 B = Y e s ;  

4 6  -   O u t p u t   on  d i s p l a y :   'Memory   n o t   r e a d y '  

4 7  -   P r o g r a m   a s k s   i f   memory  i s   on:  47A=Yes,   4 7 B = N o ;  

4 8  -   Memory  i n i t i a l i z a t i o n ;  

4 9  -   D e t e r m i n a t i o n   of   number   of  f r e e   l i n e s   ' n '   and  s t o r -  

age  in   t h e   r e s e r v e d   a r e a   of  memory  4 ;  

5 0  -   P r o g r a m   a s k s   i f   memory  i n i t i a l i z a t i o n :   5 0 A = Y e s , 5 0 B = N o ;  

5 1  -   Read  number   of  l i n e s   of  memory  ' n ' ;  

5 2  -   B e g i n n i n g   of  p r o c e s s   P2  w i t h   i n t e r r u p t   e v e r y   2 m s ;  

5 3  -   O u t p u t   on  d i s p l a y :   ' n '   f r e e   l i n e s   r e a d y ;  



5 4  -   O u t p u t   on  d i s p l a y   of  t h e   f i r s t   l i n e   of  t h e   t e x t ;  

5 5  -   P r o c e s s   P2  a s k s   i f   a  key  has   b e e n   r e a d :   55A=No,  

5 5 B = Y e s ;  

5 6  -   Key  i n t e r p r e t a t i o n ;  

5 7  -   P r o g r a m   a s k s   i f   key  r e a d   i s   a  c o n t r o l   key:   5 7 A = Y e s ,  

5 7 B = N o ;  

5 8  -   M e m o r i z a t i o n   of  t h e   c h a r a c t e r   in  ASCI  c o d e ;  

5 9  -   O u t p u t   d i s p l a y   of  l i e n   w h e r e   t h e   c h a r a c t e r   was  mem- 

o r i z e d ;  

6 0  -   P r o c e s s   P2  a s k s   i f   a  c h a r a c t e r   has   been   r e a d :   60A= 

No,  6 0 B = Y e s ;  

6 1  -   Key  i n t e r p r e t a t i o n ;  

6 2  -   P r o g r a m   a s k s   i f   command  was  g i v e n   in  r e p e a t   m o d e :  

62A=Yes ,   6 2 B = N o ;  

6 3  -   P r o g r a m   a s k s   i f   a  command  i s   t he   same  as  t h e   p r e -  

v i o u s   one :   63A=Yes ,   6 3 B = N o ;  

6 4  -   P r o g r a m   a s k s   i f   i t   i s   t h e   command  ' r e p e a t ' :   6 4 A = Y e s ,  

6 4 B = N o ;  

6 5  -   P r o g r a m   a s k s   i f   i t   i s   a  command:   65A=Yes,   6 5 B = N o ;  

6 6  -   P r o g r a m   a s k s   i f   i t   is   t h e   command  ' r e p e a t ' :   6 6 A = Y e s ,  

66B  = N o ;  

6 7  -   P r o g r a m   a s k s   i f   i t   i s   t h e   command  ' p r i n t ' :   6 7 A = Y e s ,  

6 7 B = N o ;  

6 8  -   C a l l s   t h e   s u b r o u t i n e   w h i c h   e x e c u t e s   t he   c o m m a n d ;  

6 9  -   The  p r i n t i n g   l o o p   a s k s   i f   t he   p r i n t e r   is   p r e s e n t :  

69A=No,  6 9 B = Y e s ;  

7 0  -   The  p r i n t i n g   l o o p   a s k s   i f   t h e   p r i n t e r   is  24  or  32  

c o l u m n s :   70A=24  c o l u m n s ,   70B=32  c o l u m n s ;  

7 1  -   24  c h a r a c t e r   b u f f e r   l i n e ;  



7 2  -   32  c h a r a c t e r   b u f f e r   l i n e ;  

7 3  -   O u t p u t   of  b u f f e r   l i n e   on  p r i n t e r ;  

7 4  -   The  p r i n t  l o o p   a s k s   i f   t h e r e   i s   an  e r r o r :   7 4 A = Y e s ,  

7 4 B = N o ;  

7 5  -   The  p r i n t   l o o p   a s k s   i f   t h e   l i n e   p r i n t e d   i s   t h e   f i n a l  

one :   75B=Yes ;   7 5 A = N o ;  

7 6  -   The  p r i n t   l o o p   a s k s   i f   a  'STOP'   c h a r a c t e r   i s   in   t h e  

l i n e :   76A=Yes ,   7 6 B = n o ;  

7 7  -   The  p r i n t   l o o p   a s k s   i f   p r o c e s s   P2  has   r e a d   a  k e y :  

77A=No,  7 7 8 = Y e s ;  

7 8  -   The  p r i n t   l o o p   a s k s   i f   t h e   key  r e a d   i s   t h e   ' S T O P '  

command:   78A=Yes ,   7 8 B = N o ;  

7 9  -   O u t p u t   of  ' P r i n t e r   n o t   r e a d y '   m e s s a g e   on  d i s p l a y ;  

8 0  -   A c t i v a t i o n   of  P2  p r o c e s s   f rom  i n t e r r u p t ;  

8 1  -   K e y b o a r d   c o n t r o l ;  

8 2  -   T i m e r   c o n t r o l ;  

8 3  -   C u r s o r   h a n d l i n g ;  

8 4  -   P r o c e s s   P2  a s k s   i f   t h e   memory  i s   on:  84A=No,  8 4 B = Y e s ;  

8 5  -   I n t e r r u p t   r e t u r n .  

4.  T y p e w r i t e r   a c c o r d i n g   to   c l a i m s   1  to   3,  c h a r a c t e r i z e d  

in  t h a t   t h e   f u n c t i o n s   of  EDIT  and  of  c o n t r o l   of  c o m p o n -  

e n t s   2  to   85,  c o r r e s p o n d i n g   to   k e y s   p r o v i d e d   on  t h e   k e y -  

b o a r d   and  i m p l i c i t   in  s a i d   c o m p o n e n t s   2  to   85,  a r e   d e -  

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

f o l l o w i n g   r e s p e c t i v e   f u n c t i o n :  

LRST  -  L i n e   r e v e r s e   s t e p  -   d i s p l a y s   t h e   p r e v i o u s   l i n e ;  

RETURN -  R e t u r n  -   d i s p l a y s   t h e   s u b s e q u e n t   l i n e ;  

CST  -  C h a r a c t e r   s t e p  -   s t o p s   t he   c u r s o r   in   f r o n t   of  a  



c h a r a c t e r   w i t h o u t   c h a n g i n g   t h e   c o n t e n t   of  t h e  

d i s p l a y ;  

CRST  -  C h a r a c t e r   r e v e r s e   s t e p  -   l i k e   CST,  b u t   b e h i n d ;  

I N L I N  -   I n s e r t   l i n e  -   c r e a t e s   a  one  l i n e   s p a c e   by  s h i f -  

t i n g   t h e   e n t i r e   t e x t   f o r w a r d   s t a r t i n g   f rom  t h e  

d i s p l a y e d   l i n e ;  

D E L I N  -   D e l e t e   l i n e  -   e r a s e s   t h e   d i s p l a y e d   l i n e   a n d  

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

so  c r e a t e d ;  

I N C A R  -   I n s e r t   c h a r a c t e r  -   C r e a t e s   a  s p a c e   of  one  c h a r -  

a c t e r   by  s h i f t i n g   t he   e n t i r e   l i n e   to   t h e   r i g h t ;  

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

t h e   r i g h t   i s   l o s t ;  

D E L C A  -   D e l e t e   c h a r a c t e r  -   e r a s e s   t he   c h a r a c t e r   i n d i c a -  

t e d   by  t h e   c u r s o r   and  c o v e r s   t he   s p a c e   w i t h   t h e  

r e m a i n i n g   p a r t   of  t h e   l i n e   by  s h i f t i n g   i t   to  t h e  

l e f t   and  t h e   f i n a l   c h a r a c t e r   to   t h e   r i g h t   by  o n e  

s p a c e ;  

HOME  -  R e p o r t s   t he   f i r s t   l i n e   of  t h e   t e x t   on  t h e   d i s p l a y ;  

BOT  -  ( b o t t o m )   goes   to  t h e   f i n a l   l i n e   of  t h e : i t e x t ;  

REPEAT -   I n i t i a l i z e s   t h e   r e p e a t   m o d e ;  

P R I N T  -   P r i n t s   t he   c o n t e n t s   of  t he   memory  s t a r t i n g   f r o m  

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

STOP  command  may  be  g i v e n ;  

STOP  -  D u r i n g   the   t y p i n g   p h a s e ,   i t   d i s p l a y s   a  p a r t i c u -  

l a r   c h a r a c t e r   w h i c h   w i l l   be  i n t e r p r e t e d   e i t h e r  

in  t he   p r i n t   p h a s e   (PRINT) ,   t h e   t i m e d   v i e w i n g  

p h a s e   (TIME),   t h e   s t o r a g e   p h a s e   (SAVE)  as  a  s t o p  

command,   in  t he   p r i n t   p h a s e   ( e x e c u t i o n   of  t h e  



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

i n e   w i l l   r e t u r n   to   t h e   t y p i n g   p h a s e ,   in  t h e  

t i m e d   d i s p l a y   p h a s e   ( e x e c u t i o n   of  t h e   TIME  c o m -  

mand)  i t   w i l l   r e t u r n   to   t h e   t y p i n g   p h a s e ;  

CLRM  -  CLEAR  MEMORY  e r a s e s   t h e   e n t i r e   memory ;   as  p r o -  

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

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

t i o n   ' C l e a r   M e m o r y ? '   (Y/N) ;   i f   Y=Yes  i s   p r e s s e d ,  

t h e   memory  i s   e r a s e d ;   i f   N=No  is   p r e s s e d ,   i t   i s  

n o t ;  

MCLER  H s  M a s t e r  C l e a r  i s   a  p a r t i c u l a r   command  to   r e m o v e   t h e  

c a l c u l a t o r   f rom  an  e r r o r   s i t u a t i o n   w h i c h   may  b e  

u s e d   f o l l o w i n g   an  i n t e r n a l   e r r o r   c a u s e d ,   f o r  

e x a m p l e ,   by  d i s c h a r g e d   b a t t e r i e s ,   i m p r o p e r   i n -  

s e r t i o n   of  t h e   p o w e r   s u p p l y ,   i m p r o p e r   i n s e r t i o n  

of  t h e   p r i n t e r ;  

FREE  -  I n d i c a t e s   t h e   n u m b e r   of  f r e e   l i n e s ;  

ADVP  -  A d v a n c e   P a p e r  -   a d v a n c e s   t h e   p a p e r   in   t h e   p r i n -  

t e r ;  

TIME  -  E f f e c t s   a  t i m e d   d i s p l a y   of  t h e   t e x t   s t a r t i n g  

f rom  t h e   l i n e   on  t h e   d i s p l a y   u n t i l   t h e   end  o f  

t h e   t y p e d   t e x t   or  u n t i l   t h e   p a r t i c u l a r   c h a r a c t e r  

d e s c r i b e d   a b o v e   a p p e a r s ;  

SAVE  -  ( f o l l o w e d   by  a  s i x   l e t t e r   n a m e )  -   s t o r e s   t h e   t y -  

p i n g   c o n t a i n e d   in   t h e   RAM  in  t h e   c a r t r i d g e   b y  

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

f i l e   and  i t s   i n i t i a l   and  f i n a l   a d d r e s s ;   t h i s  

p h a s e   may  be  s t o p p e d   by  t h e   f o l l o w i n g   e v e n t s :  

-  t h e   end  of  t h e   t e x t   to   be  m e m o r i z e d   due  t o  



t h e   end  of  t he   RAM  m e m o r y ;  

-  t he   end  of  t he   t e x t   to  be  m e m o r i z e d ;  

-  t h e   end  of  t h e   c a r t r i d g e ;   in  t h i s   c a s e   t h e  

m a c h i n e   d i s p l a y s   a  m e s s a g e   to   i n s e r t   a  new  c a r -  

t r i d g e ;  

LOAD  -  ( f o l l o w e d   by  a  s i x   l e t t e r   n a m e )  -   r e a d s   t h e  

t y p e w r i t t e n   t e x t   f rom  a  f i l e   c o n t a i n e d   in   t h e  

c a r t r i d g e   and  m e m o r i z e s   i t   in  t h e   RAM; 

D E T E R  -   Asks  t h e   m a c h i n e   w h e t h e r   t h e   t y p e w r i t t e n   t e x t  

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

r e s p o n d s :  

(OK)  i f   t h e   t e x t   w i l l   f i t ;  

(MEMORY  END  AT)  i f   t h e   t e x t   w i l l   no t   f i t   a n d  

d i s p l a y s   t h e   f i r s t   l i n e   w h i c h   w o u l d   be  e x c l u d e d ;  

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

-  m e m o r i z i n g   on  two  c a r t r i d g e s  

-  l e a v i n g   a  p a r t   u n m e m o r i z e d  

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

-  p e r f o r m i n g   an  EDIT  of  t he   t e x t ,   e l i m i n a t i n g  

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

w o r d s   w i t h   a b b r e v i a t i o n s .  

5.  M i n i a t u r i z e d   t y p e w r i t t e r   a c c o r d i n g   to  c l a i m   1,  c h a r -  

a c t e r i z e d   in  t h a t   s a i d   v i s u a l   v e r i f i c a t i o n   on  t h e   d i s p l a y  

o c c u r s   by  p l a c i n g   on  I / O p o r t   7  t h e   6  b i t   ASCI  d a t a   f o r  

t he   c h a r a c t e r   to  be  v i e w e d ;   t h e   s e v e n t h   b i t   is   t he   c o m -  

p l e m e n t   of  the   s i x t h ,   and  t h e   2  b i t   a d d r e s s   i n s i d e   t h e  

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

8  b l o c k s   t h r o u g h   m u l t i p l e x o r   1 4 .  



6.  T y p e w r i t e r   a c c o r d i n g   to   c l a i m s   1  to   4,  c h a r a c t e r i z e d  

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

t h e   LRST  and  DELCA  f u n c t i o n s   o c c u r   in  t he   a l r e a d y   k n o w n  

' r e p e a t   m o d e ' ;   b y . p r e s s i n g   t h e   REPEAT  command  f o l l o w e d  

by  t h e   d e s i r e d   command,   t h e   l a t t e r   i s   e x e c u t e d   a s  l o n g  

as  t h e   b u t t o n   i s   p r e s s e d ;   upon   r e l e a s i n g   t h e   c o r r e s p o n -  

d i n g   k e y ,   t h e   ' r e p e a t   mode '   i s   r e s e t   and  an  a d d i t i o n a l  

' r e p e a t   mode '   i s   p o s s i b l e   o n l y   by  r e - p r e s s i n g   t h e   R E -  

PEAT  k e y .  

7.  M i n i a t u r i z e d   t y p e w r i t t e r c h a r a c t e r i z e d   in  t h a t   t h e r e  

a r e   two  p a r t s   to   t h e   p o w e r   s u p p l y ,   one  n e t   a d a p t o r   ( 2 2 )  

and  one  i n s e r t e d   in   c a r r y i n g   c a s e   B  ( 3 0 ) ,   in  w h i c h   30  

shows  t h e   f o l l o w i n g   p r o p e r t i e s :  

a)  when  22  i s   c o n n e c t e d   and  t u r n e d   on,   i t   is   r e c h a r g e d  

by  t h e   c o n s t a n t   v o l t a g e   g e n e r a t o r   32  and  b a t t e r y   3 1 ;  

t h r o u g h   r e l a y   33,  s w i t c h e d   i n   p o s i t i o n   33A,  i t   s u p -  

p l i e s   e n e r g y   to   s t a b i l i z e r   3 4 ;  

b)  when  22  i s   d i s c o n n e c t e d   or   t u r n e d   o f f ,   s e c t i o n   3 0  

s u p p l i e s   e n e r g y   to   s t a b i l i z e r   34  t h r o u g h   b a t t e r y   3 1 ;  

c)  in   t h e   c a s e   of  a  s w i t c h   f rom  c o n d i t i o n   a  to   b  o r  

v i c e   c e r s a ,   t h e   i n p u t   and  o u t p u t   c a p a c i t y   k e e p s   t h e  

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

r e l a y   3 3 ;  

d)  w i t h   p o w e r   s u p p l y   30  e i t h e r   on  or  o f f ,   s t a n d b y   v o l -  

t a g e   i s   p r e s e n t ;   i f   t he   c h a r g e   i s   r e m o v e d   ( s w i t c h   19 

open)   and  t h e   s t a n d b y   power   s u p p l y   r e c e i v e s   v o l t a g e  

f rom  t e r m i n a l   35A  ( g e n e r a l   s w i t c h   42  o p e n ) ,   t h e   a b -  

s o r p t i o n   of  t h e   l a t t e r   i s   z e r o ;   i f   c h a r g e   i s   i n s e r -  



t e d   w i t h   19  c l o s e d ,   o u t p u t   v o l t a g e   is  a p p r o x i m a t e l y  

3.5  v o l t s   (RAM  4  m a i n t e n a n c e   v o l t a g e ) ;   i f   v o l t a g e   i s  

s u p p l i e d   t h r o u g h   t e r m i n a l   35B  ( s w i t c h   42  c l o s e d ) ,  

o u t p u t   v o l t a g e   is   e s t a b l i s h e d   a t   5  v o l t s   (RAM  4  o p e r -  

a t i n g   v o l t a g e ) ;  

e)  upon  g e n e r a l   i g n i t i o n ,   w o r k i n g   v o l t a g e s   VCC  and  VST 

a r e   a c h i e v e d ;   a f t e r   a  c e r t a i n   t i m e ,   t he   POMCL  s i g n a l  

i s   d e a c t i v a t e d   by  35D;  i f   a c t i v e ,   t h i s   s i g n a l   k e e p s  

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

t y p i n g   in  t h e   m e m o r y ;  

f)  when  t he   g e n e r a l   s w i t c h   i s   o p e n e d ,   t h e   POMCL  s i g n a l  

is  r e a c t i v a t e d   b e f o r e   t he   VCC  and  VST  v o l t a g e s   d e -  

g r a d e .  

8.  M i n i a t u r i z e d   t y p e w r i t e r   a c c o r d i n g   to  c l a i m   1,  c h a r -  

a c t e r i z e d   in  t h a t   e l e c t r i c a l   power   i s   s u p p l i e d   by  r e -  

p l a c e a b l e   e l e c t r i c a l   b a t t e r i e s .  

9.  M i n i a t u r i z e d   t y p e w r i t e r   a c c o r d i n g   to  c l a i m   1,  c h a r -  

a c t e r i z e d   by  t h e   p r e s e n c e   of  a  t r a d i t i o n a l   t y p e   k e y -  

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

a  known  t y p e .  

10.  M i n i a t u r i z e d   t y p e w r i t e r   a c c o r d i n g   to  c l a i m   1,  c h a r -  

a c t e r i z e d   by  t he   p r e s e n c e   of  a  t e r m i n a l   to  be  c o n n e c t e d  

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

t he   m e m o r i z e d   i n f o r m a t i o n   may  be  s e n t   v i a   a  c a b l e   f o r  

m e c h a n i c a l   t y p i n g   a t   t h e   same  t i m e   as  t he   t e x t   a p p e a r s  

on  t h e   d i s p l a y   or  i n d e p e n d e n t l y   of  i t s   a p p e a r a n c e .  
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