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©  Character  processing  apparatus. 
@  A  character  processing  apparatus  for  arbitrarily  setting  a 
character  pitch  when  a  mathematical  formula  is  input  is 
provided.  This  apparatus  comprises:  a  memory  to  store 
character  patterns  corresponding  to  character  pitches;  a 
keyboard  to  input  character  information  to  read  out  the 
character  pattern  to  be  displayed  from  the  memory;  a  display 
device  to  display  at  least  the  character  patterns;  a  designating 
device  to  designate  the  character  pitch  of  the  character  pattern 
to  be  displayed;  a  cursor  display  device  for  changing  the  display 
form  of  the  cursor  to  designate  the  display  position  to  display 
the  character  pattern  in  correspondence  to  the  character  pitch 
designated  by  the  designating  device,  and  for  displaying  the 
changed  display  form;  and  a  display  controller  which,  when  the 
character  information  is  input  by  the  keyboard,  reads  out  the 
character  pattern  corresponding  to  the  character  information 
from  the  memory  at  the  display  position  of  the  cursor  displayed 
by  the  cursor  display  device  on  the  basis  of  the  character  pitch 
corresponding  to  the  cursor  display  form.  With  this  apparatus, 
the  character  pitch  and  line  interval  are  adjusted.  When  a 
mathematical  formula  is  input,  the  character  string  constituting 
this  formula  can  be  displayed  and  printed  with  a  good  balance. 
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M 
Description 

Character  Processing  Apparatus 

Fig.  5  is  a  schematic  side  elevational  view 
when  it  is  seen  from  the  side  of  a  carrier; 

Figs.  6A,  6B,  and  6C  are  diagrams  for 
explaining  the  relation  between  a  daisy  wheel 
and  a  wheel  cartridge; 

Figs.  7,  8A  to  81,  9,  10A,  10B,  11,  12,  13,  14, 
15A,  15B,  16,  17A,  17B,  19,  22,  23A,  23B,  23C, 
24A,  24B,  24C,  25A,  25B,  26A,  26B,  28,  29A,  and 
29B  are  diagrams  for  explaining  the  display  and 
printing  of  characters  according  to  the  embodi- 
ment;  and 

Figs.  18,  20,  21  A  to  21  L,  27,  and  30  are 
flowcharts  for  explaining  the  operation  of  the 
embodiment. 

DETAILED  DESCRIPTION  OF  THE  EMBODIMENT 
An  embodiment  of  the  present  invention  will  be 

described  in  detail  hereinbelow  with  reference  to  the 
drawings. 

In  this  embodiment,  an  electronic  typewriter 
suitable  for  explanation  of  the  invention  is  used  as  a 
character  processing  apparatus.  However,  the  in- 
vention  is  not  limited  to  this  example. 

(External  view  and  constitution  of  the  embodiment) 
In  this  embodiment,  an  electronic  typewriter  which 

can  display  4  lines  x  80  characters  (10  pitch)  by  a 
liquid  crystal  display  (LCD)  is  used.  Fig.  2  shows  an 
external  perspective  view  of  this  typewriter.  In  the 
diagram,  reference  numeral  1  denotes  an  electronic 
typewriter.  An  explanation  will  now  be  made  with 
reference  to  Fig.  1  showing  a  schematic  block 
diagram  of  the  embodiment. 

In  the  diagram,  reference  numeral  101  denotes  a 
CPU  to  control  the  electronic  typewriter  1  in  the 
embodiment;  102  is  a  bus;  and  103  is  a  printer  CPU 
which  receives  commands  from  the  CPU  101 
through  the  bus  102  and  a  gate  array  108A  and 
controls  the  printing  operation.  Operating  programs 
of  the  CPU  101,  various  kinds  of  programs,  and  a 
pitch  correction  table  shown  in  Fig.  28  are  stored  in 
an  ROM  104.  The  printer  CPU  103  has  therein  a 
program  for  an  operation  command  regarding  the 
printing  output.  Reference  numeral  105  denotes  an 
RAM  having  a  work  area  necessary  for  the  operation 
of  the  CPU  and  a  buffer,  a  CCNO  memory,  and  the 
like,  which  will  be  explained  hereinafter.  The  RAM 
105  also  stores  error  information.  Reference  num- 
eral  106  indicates  an  RAM  for  the  printer  CPU  103 
and  107  represents  a  printer.  In  the  printer  107,  a 
print  command  from  the  printer  CPU  103  is  sent  to  a 
printer  driver  109  through  a  gate  array  108B.  The 
operations  of  a  carrier  motor  and  a  feed  motor  are 
controlled  by  motor  drivers  110  and  111.  The 
operation  of  a  wheel  motor  is  controlled  by  a  motor 
driver  112. 

A  CPU  can  be  also  used  in  place  of  the  motor 
driver  112.  Further,  the  exchange  of  a  type  wheel  and 
the  like  in  the  printer  107  are  directly  controlled  by 
the  printer  driver  109. 

Reference  numeral  113  denotes  a  keyboard  to 

BACKGROUND  OF  THE  INVENTION 
5 

Field  of  the  Invention 
The  present  invention  relates  to  a  character 

processing  apparatus  and,  more  particularly,  to  a 
character  processing  apparatus  for  arbitrarily  set- 
ting  a  character  pitch,  for  example,  in  the  case  of  10 
inputting  mathematical  formulas. 

Related  Background  Art 
Hitherto,  in  character  processing  apparatuses 

such  as  electronic  typewriters,  word  processors,  15 
etc.,  when  characters  are  input,  for  example,  in  the 
case  of  performing  the  recording,  display,  and  the 
like  of  the  input  characters  in  the  height  direction  on 
a  line  unit  basis,  there  is  no  difference  between  the 
ordinary  document  and  the  mathematical  formula  20 
with  respect  to  the  character  processes. 

On  the  other  hand,  if  an  operator  wants  to  make 
mathematical  fomulas  when  characters  are  pro- 
cessed,  even  in  a  document,  mathematical  fomulas 
can  be  freely  made  by  using  characters  such  as  25 
symbols  and  alphabets.  However,  no  consideration 
is  made  with  regard  to  the  balance  of  the  characters 
in  the  mathematical  formulas  when  they  are  re- 
corded  or  displayed. 

Therefore,  in  such  apparatuses,  the  resultant  30 
mathematical  formulas  are  formed  by  merely  placing 
characters  in  lines  and  there  is  a  sense  of  incompati- 
bility  when  they  are  read  as  compared  with  the 
inherent  mathematical  formulas.  As  mentioned 
above,  in  the  character  processes  for  mathematical  35 
formulas  or  the  like  in  which  a  special  attention 
needs  to  be  paid,  there  is  a  problem  of  the 
occurrence  of  an  inconvenience  such  that  the 
edition  including  the  unbalanced  characters  is 
performed  on  both  of  the  display  screen  on  which  40 
the  characters  are  displayed  and  the  recording 
paper  on  which  they  are  printed. 

I  

SUMMARY  OF  THE  INVENTION 
The  present  invention  is  made  in  consideration  of  45 

the  foregoing  conventional  apparatuses  and  it  is  an 
object  of  the  invention  to  provide  a  character 
processing  apparatus  in  which  character  pitches 
and  line  intervals  are  adjusted  and,  in  particular,  a 
character  string  constituting  a  mathematical  formula  50 
can  be  arranged  with  a  good  balance. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
Fig.  1  is  a  block  arrangement  diagram  of  an 

embodiment;  55 
Fig.  2  is  an  external  perspective  view  of  the 

embodiment; 
Fig.  3  is  a  schematic  diagram  for  explaining  a 

keyboard  section  and  its  periphery  devices; 
Figs.  4A  and  4B  are  diagrams  showing  the  60 

relation  between  the  operation  of  a  wheel 
magazine  and  the  printing  of  a  wheel  motor  and 
the  like; 

45 
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input  characters  such  as  symbols,  alphabets,  and 
the  like.  The  keyboard  113  is  controlled  by  a 
keyboard  controller  114.  A  liquid  crystal  display 
(LCD)  115  outputs  liquid  crystal  display  data  stored 
in  a  video  RAM  (hereinafter,  referred  to  as  a  VRAM) 
116.  The  LCD  115  is  controlled  by  an  LCD  controller 
117.  A  communication  interface  118  consisting  of 
RS232C  performs  the  communicating  function 
through  a  serial  interface  119.  The  communicaiton 
control  is  performed  by  a  CPU  120. 

(Schematic  arrangement  of  the  keyboard) 
An  arrangement  of  the  keyboard  113  will  now  be 

described  with  reference  to  Fig.  3. 
In  the  diagram,  reference  numeral  2  denotes  a  key 

("cursor  UP"  key)  to  shift  a  cursor  up;  3  indicates  a 
key  ("cursor  DOWN"  key)  to  shift  the  cursor  down  in 
the  vertical  direction;  4  a  key  ("cursor  LEFT"  key)  to 
shift  the  cursor  to  the  left;  5  a  key  ("cursor  RIGHT" 
key)  to  shift  the  cursor  to  the  right;  6  a  "SET"  key;  7  a 
"CODE"  key  to  perform  various  kinds  of  operations 
by  being  combined  with  other  keys;  8  a  "BACK 
SPACE"  key  (BSP);  9  a  "DELETE"  key  (DEL);  10  a 
"RETURN"  key  (RTN);  11  a  "SPACE"  key  (SPACE); 
12  a  "BACK  TRACE"  key  (BTR)  to  shift  the  cursor  to 
the  input  characters  in  accordance  with  the  inputting 
order;  and  13  a  "FONT"  key  to  switch  the  font  of 
characters  which  can  be  input. 

On  the  other  hand,  as  a  keyboard  to  input,  it  is  also 
possible  to  provide  a  keyboard  only  for  use  of 
special  characters  as  shown  in  Fig.  13. 

(Description  of  the  printing  state) 
In  the  electronic  typewriter  in  the  embodiment, 

five  daisy  wheels  according  to  the  character  pitches 
(e.g.,  10  pitch,  12  pitch,  15  pitch)  which  are  used  can 
be  held.  An  arbitrary  one  of  these  daisy  wheels  can 
be  selected  and  printed.  A  fundamental  arrangement 
of  the  printer  107  to  print  and  its  operation  will  now 
be  described. 

First,  Fig.  4A  shows  a  part  of  the  type  wheel  type 
printer  107.  In  the  diagram,  a  wheel  magazine  203 
has  a  space  enough  to  enclose  five  daisy  wheels 
205.  An  arbitrary  one  of  the  daisy  wheels  205  is 
selected  and  the  types  are  positioned  by  a  wheel 
motor  206.  After  a  desired  type  to  be  printed  was 
determined,  a  platen  209  is  moved  in  the  axial 
direction  and  the  back  side  of  the  type  is  hit  by  a 
hammer  207,  so  that  the  symbol  or  character 
corresponding  to  this  type  can  be  printed  through  an 
ink  ribbon  208  onto  a  print  paper  210  wound  around 
the  platen  209.  On  the  other  hand,  the  wheel 
magazine  203  is  moved  along  a  shaft  202  in  the  front 
or  back  direction  (to  the  left  or  right  in  Fig.  4A)  of  the 
platen  209.  The  daisy  wheel  205  can  be  exchanged 
and  the  next  printing  operation  can  be  performed. 
The  wheel  magazine  203  is  inserted  into  an  enclos- 
ing  base  201  from  the  front  side  of  the  diagram  of 
Fig.  4A  and  fixed.  Fig.  4B  is  a  cross  sectional  view 
taken  along  the  line  Q-Q  in  Fig.  4A  and  shows  a  state 
in  which  the  wheel  magazine  203  is  inserted  into  the 
enclosing  base  201  from  the  direction  indicated  by 
an  arrow  P.  Reference  numeral  211  denotes  project- 
ing  portions  of  the  wheel  magazine  203.  The 
projecting  portions  211  slide  in  grooves  212  formed 

in  the  enclosing  base  201,  thereby  positioning.  A 
lever  215  is  provided  to  fix  the  wheel  magazine  203 
which  rotates  around  a  point  216  formed  on  the 
enclosing  base  201  as  a  rotational  center. 

5  When  the  wheel  magazine  203  is  enclosed,  it  is 
depressed  downward  by  a  projecting  portion  213  of 
the  wheel  magazine  203.  After  the  wheel  magazine 
203  was  enclosed,  the  projecting  portion  213  is 
stopped  by  a  projecting  portion  214,  thereby 

10  preventing  the  wheel  magazine  203  from  being 
returned. 

Therefore,  to  take  out  the  wheel  magazine  203,  it 
is  necessary  to  depress  the  lever  215.  On  the  other 
hand,  a  lever  217  applies  a  force  in  the  direction 

15  opposite  to  the  direction  of  the  arrow  P  and 
functions  so  as  to  push  out  the  wheel  magazine  203 
when  the  wheel  magazine  203  is  taken  out. 

A  method  of  attaching  the  daisy  wheel  205  will 
now  be  described  with  reference  to  Fig.  5  showing  a 

20  side  elevational  view  of  a  carriage. 
In  this  figure,  reference  numeral  221  indicated  at 

an  almost  central  position  denotes  a  wheel  cartridge 
to  enclose  the  daisy  wheels  205.  A  central  hole  220  is 
formed  in  the  lower  portion  of  the  wheel  cartridge 

25  221.  The  central  hole  220  supports  a  contact  to 
which  an  up/down  lever  219  adapted  to  be  vertically 
movable  is  hooked.  The  shaft  of  the  wheel  motor  206 
is  fitted  into  the  central  hole  220.  In  other  words,  the 
central  hole  220  is  formed  to  set  the  wheel  cartridge 

30  221  to  the  wheel  motor  206.  In  the  diagram,  R 
indicates  a  moving  direction  of  the  wheel  magazine 
203.  This  moving  direction  is  perpendicular  to  the 
moving  direction  of  the  carrier.  When  the  wheel 
magazine  203  has  moved  to  the  position  of  a  desired 

35  wheel  cartridge  221,  the  up/down  lever  219  de- 
scends  and  the  up/down  lever  219  and  the  central 
hole  220  of  the  wheel  cartridge  221  are  hooked. 
When  the  up/down  lever  219  ascends  to  a  predeter- 
mined  position,  the  rising  operation  is  stopped.  The 

40  wheel  motor  206  moves  forward  (in  the  direction 
perpendicular  to  the  moving  direction  of  the  carrier). 
The  shaft  of  the  wheel  motor  206  is  inserted  into  the 
shaft  hole  of  the  daisy  wheel  205.  The  up/down  lever 
219  keeps  the  wheel  cartridge  221  and  descends  by 

45  a  predetermined  distance,  thereby  allowing  the 
wheel  motor  206  to  rotate.  To  return  the  daisy  wheel 
205  to  the  wheel  magazine  203,  the  operations 
opposite  to  the  foregoing  operations  are  executed. 
First,  the  up/down  lever  219  ascends  and  the  daisy 

50  wheel  205  is  inserted  into  the  wheel  cartridge  221  . 
Next,  the  wheel  motor  206  moves  backward,  thereby 
pulling  out  the  shaft  of  the  wheel  motor  206  from  the 
shaft  hole  of  the  daisy  wheel  205.  The  up/down  lever 
219  descends  until  the  wheel  magazine  203  and  the 

55  wheel  cartridge  221  is  inserted  into  the  wheel 
magazine  203.  In  this  manner,  the  returning  oper- 
ations  are  finished.  In  this  case,  of  course,  the  empty 
position  in  the  wheel  magazine  203  (i.  e.,  the 
enclosing  position  of  the  daisy  wheel)  is  stored. 

60  In  the  printing  mode  the  daisy  wheel  205  attached 
to  the  shaft  of  the  wheel  motor  206  is  rotated  to  set  a 
proper  type  to  the  position  of  the  hammer  207.  The 
hammer  207  hits  this  type  of  the  daisy  wheel  205, 
thereby  printing.  Thereafter,  the  carrier  is  moved  by 

65  the  distance  of  only  the  proper  character  width.  In 
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are  input  so  as  to  have  the  relation  as  shown  in 
Fig.  10A  on  the  display,  they  are  also  printed  as 
shown  in  Fig.  10B  with  the  similar  relation.  That  is, 
when  a  character  "N"  is  input  after  a  character  "A" 

5  on  the  display  by  putting  down  the  character  "N"  by 
8/96  inch,  the  character  "N"  is  actually  printed  after 
the  character  "A"  by  also  putting  down  the  character 
"N"  by  8/96  inch.  In  this  case,  the  height  of  the 
character  "N"  is  not  printed  at  a  position  higher  than 

10  the  display  character  and  does  not  overlap  the 
character  "A"  by  widening  the  character  "N". 

On  the  other  hand,  Fig.  11  shows  the  relation 
between  the  cursor  and  the  printing  type.  By  setting 
such  that  the  center  of  the  actual  type  passes 

15  through  the  central  vertical  line  of  the  cursor,  a 
printing  reference  point  W  of  the  type  can  be  set  to  a 
reference  point  of  the  cursor.  Therefore,  by  mana- 
ging  the  input  characters  by  using  the  reference 
points"  of  the  cursor,  the  relative  positional  relations 

20  with  the  other  characters  can  be  also  held  upon 
printing. 

(Displaying  method  of  the  cursor  and  characters) 
When  characters  are  input  from  the  keyboard  113, 

25  they  are  displayed  on  the  display  screen  of  the  LCD 
115.  In  the  necessary  situation,  the  cursor  is  always 
displayed  as  shown  in  Fig.  12.  The  displaying  method 
will  now  be  explained  hereinbelow. 

The  LCD  115  which  is  used  in  the  embodiment 
30  consists  of  64  dots  x  960  dots.  The  LCD  1  15  is  used 

to  display  4  lines  x  80  characters  (10  pitch). 
Therefore,  a  size  in  height  per  dot  is  set  to  1/96  inch 
and  a  lateral  size  per  dot  is  set  to  1/120  inch.  On  the 
other  hand,  Two  VRAMS  116  are  provided  in 

35  correspondence  to  the  LCD  115.  Addresses  8000H 
to  9FFFH  in  a  hexadecimal  notation  are  assigned  to 
one  of  the  VRAMS  116.  Addresses  C000H  to  DFFFH 
are  assigned  to  the  other  VRAM  116.  As  shown  in 
Fig.  14,  each  VRAM  is  divided  into  the  left  half  on  the 

40  display  and  the  right  half  of  the  LCD.  On  the  other 
hand,  for  the  relation  in  the  memory  between  the 
dots  and  the  VRAM  116,  as  shown  in  Fig.  15A,  the 
number  of  addresses  in  the  VRAM  116  increases  in 
the  height  direction  of  the  LCD  115.  Further,  in 

45  Fig.  15B,  the  LSB  in  one  address  corresponds  to  the 
lowest  point  and  the  MSB  corresponds  to  the 
highest  point.  For  instance  assuming  that  the  third 
bit  (the  fourth  bit  from  the  LSB)  in  address  8004H  is 
set  to  "1  ",  the  leftmost  one  dot  of  the  37th  dot  from 

50  the  top  is  lit  on. 
The  displaying  method  of  characters  and  cursor 

will  now  be  explained. 
First,  the  cursor  and  characters  can  be  set  at 

arbitrary  positions  on  a  dot  unit  basis.  Therefore,  a 
55  buffer  for  two  lines  and  one  character  is  provided  to 

display  the  characters  and  cursor.  The  input  charac- 
ter  information  set  in  the  buffer  is  stored  through  the 
OR  into  the  VRAM  116.  As  a  practical  method,  as 
mentioned  above,  the  cursor  and  the  reference  point 

60  of  the  printing  character  are  made  coincident.  The 
input  characters  and  cursor  are  managed  by  using 
the  coordinates  on  the  display  screen  of  the 
reference  point.  In  Fig.  16,  300  as  a  value  to  be 
managed  has  the  X  and  Y  coordinates  on  the  display. 

65  Therefore,  the  X  coordinate  can  be  set  to  values 

this  manner  the  printing  operations  similar  to  those 
in  the  ordinary  electronic  typewriter  are  executed. 

Fig.  6A  shows  the  relation  between  the  wheel 
cartridge  221  and  the  daisy  wheel  205.  Fig.  6B  is  a 
side  elevational  view  of  Fig.  6A.  Fig.  6C  shows  the 
state  in  which  the  daisy  wheel  205  is  enclosed  in  the 
wheel  magazine  203.  In  the  diagrams,  reference 
numeral  denotes  a  shaft  hole  of  the  daisy  wheel  203 
and  223  represents  the  state  in  which  the  daisy 
wheel  205  and  wheel  cartridge  221  are  integrally 
assembled. 

(Shape  of  the  cursor) 
A  shape  of  a  cursor  which  is  used  to  input 

mathematical  formulas  will  now  be  described. 
Fig.  7  shows  a  cursor  which  is  displayed  on  the 

LCD  115.  The  cursor  is  set  into  a  shape  so  as  to 
make  it  possible  to  easily  indicate  an  object  mark 
where  a  character  is  input.  In  this  embodiment,  in  a 
manner  similar  to  the  ordinary  cursor,  when  a 
character  is  input  from  the  keyboard  113,  the 
character  is  displayed  at  the  position  where  the 
cursor  is  located  on  the  screen  of  the  LCD  115. 
Then,  the  cursor  is  shifted  to  the  right  by  a 
predetermined  shift  amount.  In  the  case  of  simply 
inputting  characters,  no  problem  occurs  when  using 
an  ordinary  cursor  shape  which  can  be  easily  seen. 
However,  the  embodiment  intends  to  input  charac- 
ters  constituting  desired  positions  and  mathematical 
formula  of  a  user.  For  this  purpose,  in  the  case  of 
inputting  a  mathematical  formula,  when  characters 
are  input,  it  is  necessary  to  finely  position.  Particu- 
larly,  fraction,  superscript,  or  the  like  is  a  typical 
example.  Therefore,  the  cursor  is  set  into  the  shape 
as  shown  in  Fig.7.  The  positioning  is  performed  on 
the  display  by  using  this  cursor.  At  this  time,  if  the 
positional  relation  of  a  character  is  clear  for  the 
cursor,  the  character  can  be  easily  input.  Figs.  8A  to 
81  illustrate  the  examples.  Fig.  8A  shows  "8"  for 
superscript  which  is  included  in  the  daisy  wheel  of 
symbols.  The  superscript  is  displayed  in  the  upper 
portion  of  the  cursor  and  the  vertical  line  of  the 
cursor  passes  through  the  center  of  the  character. 
In  a  manner  similar  to  the  above,  characters  are  input 
to  the  positions  as  shown  in  Figs.  8B  to  81.  For 
example,  Figs.  8F,  8G,  and  8H  show  a  character  "m" 
which  is  displayed  at  10-pitch,  12-pitch,  and 
15-pitch,  respectively.  Fig.  81  shows  an  underline.  In 
this  manner,  the  position  of  an  input  character  is 
clarified  by  lateral  and  vertical  lines  in  the  cursor. 
Thus,  when  a  mathematical  formula  as  shown  in 
Fig.  9  is  input,  by  previously  displaying  object  marks 
by  using  the  cursor  and  then  by  inputting  the 
mathematical  formula,  the  characters  can  be  easily 
input  to  the  accurate  positions  where  they  should  be 
input. 

(Relations  among  the  display  characters,  the 
printing  type,  and  the  cursor) 

In  the  embodiment,  the  relative  relations'  (size, 
width,  height,  etc.)  among  the  display  characters  on 
the  display  and  the  relative  relations  (size,  width, 
height,  etc.)  of  the  printing  types  which  are  used  in 
the  actual  printing  operations  coincide.  As  shown  in 
Figs.  10A  and  10B,  in  the  case  where  the  characters 
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from  "0"  to  "959"  and  the  Y  coordinate  can  be  set  to 
values  from  "0"  to  "63".  The  sizes  of  the  character 
and  cursor  are  set  to  one  kind  of  16  dots  in  the 
height  direction  and  to  three  kinds  of  12  dots  (10 
pitch),  10  dots  (12  pitch),  and  8  dots  (15  pitch)  in  the 
lateral  direction.  As  explained  above,  assuming  that 
the  cursor  in  Fig.  16  is  set  to  10  pitch,  five  dots  exist 
to  the  left  end  and  fifteen  dots  exist  to  the  top  end. 
Therefore,  in  the  case  of  10  pitch,  as  reference 
points,  the  X  coordinate  can  be  set  to  values  from 
"5"  to  "953"  and  the  Y  coordinate  can  be  set  to 
values  from  "15"  to  "63".  A  buffer  of  the  size  which 
corresponds  in  the  height  direction  by  two  charac- 
ters  of  10  pitch  is  set.  All  of  the  reference  points  in 
the  buffer  are  made  coincide  with  the  reference 
points  of  the  pitch  of  the  character.  A  pattern  of  each 
character  is  developed  in  the  buffer. 

Practical  examples  will  now  be  explained  herein- 
below  with  reference  to  Figs.  17A  and  17B.  In  the 
diagrams,  reference  numeral  301  indicates  a  ref- 
erence  point  of  the  character  pitch.  When  a 
consideration  is  now  made  to  the  case  where  a 
character  "a"  is  displayed  to  the  reference  point  of 
the  X  coordinate  "15"  and  Y  coordinate  "40",  it  is 
necessary  to  first  obtain  the  reference  point  for 
display.  The  method  of  displaying  the  character  "a" 
will  be  described  hereinbelow  with  reference  to  a 
flowchart  of  Fig.  18.  It  is  assumed  that  the 
fundamental  operations  are  similar  to  those  in  the 
conventional  electronic  typewriter. 

This  display  reference  point  can  be  obtained  by 
the  following  method  in  step  S1. 

X'  =  X-5  =  15-5=  10 
Y'  =  Y-15  =  40-15  =  25 
Therefore,  when  the  X  and  Y  coordinates  are  set 

to  "15"  and  "40",  the  X'  and  Y'  coordinates  of  the 
display  reference  point  are  set  to  "10"  and  "25", 
respectively. 

Next,  in  the  case  of  displaying  the  character  "a"  on 
the  basis  of  this  display  reference  point,  it  is 
necessary  to  obtain  a  downward  deviation  amount, 
in  other  words,  a  deviation  amount  to  the  next  line. 
For  this  purpose,  Y'  is  divided  by  16  dots  corre- 
sponding  to  one  character,  thereby  obtaining  the 
quotient  and  remainder.  In  this  case,  the  quotient 
denotes  the  number  of  lines  from  the  top  and  the 
remainder  indicates  the  number  of  shift  bits  to  the 
downward  position.  In  brief,  assuming  that  Y' 
coordinate/16  =  y  and  the  remainder  is  y', 
y  =  25/16  =  1  and  y'  =  9.  Therefore,  the  display 
reference  point  is  located  on  the  second  line  (the 
first  line)  from  the  top  and,  further,  it  will  be 
understood  that  the  character  is  deviated  downward 
by  nine  dots  (step  S2).  Therefore,  the  character  "a" 
developed  in  the  buffer  (Fig.  18A)  is  shifted  down  by 
nine  bits  on  a  4-byte  unit  basis.  (For  one  character, 
16  dots  in  the  height  direction  =  16  bits  =  2  bytes) 
Fig.  17B  shows  the  result  of  the  shift  (step  S3).  The 
OR  of  the  content  of  the  buffer  and  the  content  of 
the  VRAM  116  are  calculated  and  the  resultant  data 
are  displayed.  Since  the  VRAM  1  16  has  eight  bytes  in 
the  height  direction,  the  OR  of  four  bytes  in  the 
buffer  and  the  VRAM  1  16  are  calculated,  the  address 
in  the  VRAM  116  is  skipped  by  four  bytes,  and  the 
OR  of  four  bytes  in  the  buffer  and  the  VRAM  116  are 

again  calculated  (step  S4).  On  the  other  hand,  in 
Fig.  19,  the  OR  of  the  contents  of  four  bytes  in 
buffers  304,  305,  306,  and  307  and  the  VRAM  116  are 
calculated.  Thereafter,  hatched  portions  308,  309, 

5  310,  and  31  1  in  the  diagram  are  skipped  and  the  OR 
of  the  contents  in  the  next  buffer  and  the  VRAM  116 
are  further  calculated.  When  the  cursor  is  located  at 
the  lowest  position  on  the  screen  and  a  character  is 
displayed  at  this  position,  the  OR  of  only  the  upper 

10  half  portion  in  the  buffer  are  calculated.  In  this 
manner,  the  cursor  or  character  can  be  displayed  on 
an  arbitrary  position  on  the  display.  Display  pattern 
data  of  the  cursor  and  character  are  stored  in  forms 
which  can  be  easily  developed  in  the  buffers.  For 

15  example,  in  the  case  of  the  cursor  of  10  pitch,  the 
display  pattern  data  are  stored  from  the  left  as 
follows 

1  10000100001001  1B,  1000001  00001  0001  B, 
0000000000000000B,  0OO0O0OOO000OO00B, 

20  0000OO0000OO0000B,  1111111111111111B, 
0000000000000000B,  0000000000000000B, 
0000000000000000B,  0000000000000000B, 
1000001000010001B,  11  00001  00001  001  1B 

(these  numerals  are  binary).  These  data  are  herein- 
25  after  referred  to  as  CG.  These  CG  are  stored  in  the 

ROM  104.  For  the  display  of  the  cursor  and 
characters,  to  prevent  that  the  information  which  has 
already  been  displayed  on  the  display  is  deleted,  the 
OR  of  the  contents  in  the  buffer  and  the  VRAM  116 

30  are  calculated. 
Further,  in  the  case  of  the  cursor,  after  the  cursor 

was  shifted,  it  is  necessary  to  display  the  original 
content.  Therefore,  a  processing  flow  as  shown  in 
Fig.  20  is  used.  First,  a  point  on  the  display  where  the 

35  cursor  should  be  displayed  is  obtained.  This  point  is 
the  foregoing  reference  point.  Further,  the  display 
reference  point  is  obtained.  The  processes  opposite 
to  those  in  the  method  of  displaying  the  cursor  and 
characters  are  performed  by  using  the  display 

40  reference  point.  First,  the  information  in  the  VRAM 
116  is  stored  in  a  sub-buffer.  The  sub-buffer  has  the 
same  structure  and  (memory)  capacity  as  those  of 
the  foregoing  buffer.  The  information  in  the  VRAM 
1  16  is  stored  by  the  amount  of  48  bytes  of  32  dots  in 

45  the  height  direction  and  12  dots  in  the  lateral 
direction  from  the  display  reference  point  (step 
S101).  Next,  the  cursor  is  displayed  on  the  screen 
(step  S102).  Further,  when  the  cursor  is  shifted,  the 
content  of  the  sub-buffer  is  directly  transferred  to 

50  the  VRAM  116  (step  S103).  The  cursor  is  deleted 
(step  S104).  (At  this  time,  the  foregoing  shifting 
operations  are  unnecessary.) 

(Description  of  the  operations  by  various  kinds  of 
55  keys) 

The  operations  when  a  mathematical  formula  is 
input  will  now  be  explained  with  reference  to 
Fig.  21A. 

First,  when  the  mode  to  input  a  mathematical 
60  formula  is  set,  the  cursor  is  displayed  at  the  home 

position  (the  left  top  end  of  the  display)  on  the 
display  (step  S201).  At  this  time,  the  X  and  Y 
coordinate  values  of  the  reference  point  are  X  =  5 
and  Y  =  15.  Next,  a  proper  key  is  input  (step  S202). 

65  The  suitable  process  is  executed  for  every  input  key 



0  292  312 10 

(the  number  of  shift  obtained  from  the  value  of  Y  of 
the  reference  point).  "0"  and  "1"  are  inverted  on  the 
basis  of  the  content  of  the  buffer.  The  AND  of  the 
content  of  the  buffer  and  the  VRAM  116  are 

5  calculated  and  the  characters  are  deleted  (step 
S284).  The  total  number  of  input  characters  is 
reduced  (step  S285).  The  character  information  of 
the  relevant  characters  is  deleted  (step  S286).  In 
Fig.  211,  when  the  "RTN"  key  is  input,  the  cursor  is 

10  moved  to  the  left  end  on  the  display  (step  S291). 
Then,  a  check  is  made  to  see  if  the  interval  of  one 
character  width  from  the  bottom  end  on  the  display 
exists  or  not  (step  S292).  If  the  distance  of  one 
character  or  more  exists,  the  cursor  is  shifted  down 

15  on  the  display  by  one  character  (16  dots)  (step 
S293).  When  the  cursor  is  located  at  a  position  away 
from  the  lower  end  on  the  display  by  one  character 
width  or  less,  the  cursor  is  shifted  to  the  lower  end 
on  the  screen  (step  S294).  In  Fig.  21J,  when  the 

20  "FONT"  key  is  input,  the  character  pitch  of  the  input 
character  is  switched  and  the  width  of  the  cursor  is 
also  changed.  For  the  character  pitches,  the  font 
No.  0  is  set  to  10  pitch,  the  font  No.  1  is  set  to  12 
pitch,  the  font  No.  2  is  set  to  15  pitch,  and  the  font 

25  No.  3  is  set  to  10  pitch  for  symbols.  When  the 
"FONT"  key  is  first  depressed,  the  font  Nos.  are 
changed  in  accordance  with  the  order  of  No.  0  —>@ 
No.  1  ->  No.  2  -»-  No.  3  -@  No.  0  (steps  S301,  S302, 
S303).  In  Fig.  23A,  the  width  of  the  cursor  is  set  to  10 

30  pitch.  Likewise,  it  is  set  to  12  pitch  in  Fig.  23B  and  to 
15  pitch  in  Fig.  23C.  In  this  manner,  the  shape  of  the 
cursor  differs  depending  on  the  pitch.  When  the 
"FONT"  key  is  depressed,  the  width  of  the  cursor 
changes.  However,  the  reference  center  of  the 

35  character  pitch  of  the  cursor  is  the  same.  Similarly  to 
the  characters,  the  CG  of  each  cursor  are  stored  as 
three  patterns  in  the  ROM  104,  respectively. 

As  mentioned  above,  when  a  character  is  input, 
the  cursor  is  shifted  to  the  right  by  one  character 

40  width.  This  state  is  shown  in  Figs.  24A,  24B,  and  24C. 
First,  in  the  case  of  10  pitch  (Fig.  24A),  A  and  B  are 
respectively  set  to  1/10  inch  (the  distance  between 
the  center  of  the  character  and  the  center  of  the 
cursor).  In  a  manner  similar  to  the  above,  in  the  case 

45  of  12  pitch  (Fig.  24B)  and  15  pitch  (Fig.  24C),  A'  and 
B'  are  respectively  set  to  1/12  inch  and  A"  and  B" 
are  respectively  set  to  1/15  inch.  These  values 
correspond  to  the  shift  amounts  of  the  center  of  the 
cursor  according  to  the  character  pitches.  However, 

50  as  shown  in  Fig.  25A,  after  a  character  "a"  of  15  pitch 
had  been  input  and  the  center  of  the  cursor  was 
shifted  to  the  right  by  1/15  inch,  if  the  character  pitch 
is  switched  to  10  pitch,  the  interval  between  the 
character  and  the  cursor  becomes  too  narrow.  In 

55  addition,  since  B  is  set  to  1/10  inch  for  the  A  of  1/15 
inch,  there  occurs  a  situation  such  that  the  charac- 
ters  before  and  after  overlap.  Or,  as  shown  in 
Fig.  25B,  after  the  character  of  10  pitch  was  input, 
the  center  of  the  cursor  is  shifted  to  the  right  by  1/10 

60  inch.  In  this  case,  if  the  pitch  is  switched  to  15  pitch, 
the  interval  between  the  character  and  the  cursor 
becomes  too  wide.  This  is  because  B'  is  set  to  1/15 
inch  for  A'  of  1/10  inch.  In  such  a  case,  as  shown  in 
Figs.  26A  and  26B,  by  correcting  the  interval 

65  between  the  character  and  the  cursor,  the  proper 

(step  S203). 
In  Fig.  21  B,  when  the  "|"  key  is  input,  the  cursor  is 

shifted  up  by  one  dot  (step  S212).  However,  at  this 
time,  if  the  cursor  has  already  been  located  at  the 
top  end  on  the  display  (when  the  value  of  Y  of  the 
reference  point  is  5)  ,  the  operation  to  shift  the  cursor 
up  by  one  dot  is  not  performed  but  the  cursor  is 
returned  (step  S211).  On  the  other  hand,  in  Fig.  21C, 
the  cursor  is  shifted  to  the  right  by  one  dot  (step 
S232).  At  this  time,  if  the  cursor  has  already  been 
located  at  the  right  end  on  the  display  (when  the 
value  of  X  of  the  reference  point  is  953),  the  cursor  is 
not  shifted  to  the  right  but  is  returned  (step  S231  ).  In 
Fig.  21  D,  when  the  "j"  key  is  input,  the  cursor  is 
shifted  down  by  one  dot  (step  S242).  At  this  time,  if 
the  cursor  has  already  been  located  at  the  lower  end 
on  the  display  (when  the  value  of  Y  of  the  reference 
point  is  63),  the  cursor  is  not  shifted  down  but  is 
returned  (step  S241).  Further,  in  Fig.  21  E,  when  the 
*«—  "  key  is  input,  the  cursor  is  moved  to  the  left  by 
one  dot  (step  S252).  At  this  time,  if  the  cursor  has 
already  been  located  at  the  left  end  on  the  display 
(when  the  value  of  X  of  the  reference  point  is  5),  the 
cursor  is  not  shifted  to  the  left  but  is  returned  (step 
S251).  In  Fig.  21F,  when  the  "BSP"  key  ("BACK 
SPACE"  key)  is  input,  a  check  is  first  made  to  see  if 
the  cursor  has  already  been  located  at  the  left  end 
on  the  display  or  not  (step  S261  ).  If  it  is  not  located  at 
the  left  end  and  when  an  interval  of  one  character  or 
longer  is  detected  (step  S262),  the  cursor  is  shifted 
to  the  left  by  one  character  (step  S263).  The 
movement  amount  of  one  character  at  this  time 
depends  on  the  character  pitch  of  the  daisy  wheel 
selected  at  present.  If  the  10-pitch  daisy  wheel  is 
selected,  the  movement  amount  is  set  to  12/120  inch 
and  corresponds  to  12  dots  on  the  display.  If  the 
cursor  is  located  at  a  position  which  is  away  from  the 
left  end  on  the  display  by  the  disatnce  of  less  than 
the  number  of  dots  corresponding  to  the  character 
pitch  the  cursor  is  shifted  to  the  left  end  on  the 
display  (step  S264).  In  Fig.  201  G,  when  the  "SPACE" 
key  is  input,  the  position  of  the  cursor  is  detected 
(step  S271).  A  check  is  made  to  see  if  the  cursor  is 
located  at  a  position  which  is  away  from  the  right  end 
on  the  display  by  less  than  one  character  width  or 
not  (step  S272).  If  the  cursor  is  away  from  one 
character  width  or  longer,  the  cursor  is  shifted  to  the 
right  by  only  one  character  width  (step  S273).  At  this 
time,  the  shift  amount  of  one  character  is  the  same 
as  that  of  the  "BSK"  key.  Similarly  to  the  "BSK"  key,  if 
the  cursor  is  located  at  a  position  which  is  away  from 
the  right  end  on  the  display  by  the  number  of  dots 
corresponding  to  the  character  pitch  or  more,  the 
cursor  is  shifted  to  the  right  end  on  the  display  (step 
S274).  In  Fig.  21H,  when  the  "DEL"  key  is  input,  the 
characters  are  deleted  on  the  display  from  the  last 
input  character  in  accordance  with  the  order 
opposite  to  the  inputting  order.  When  the  "DEL"  key 
is  depressed,  the  character  information  of  the 
relevant  characters  is  obtained  (steps  S281  and 
282).  Thus,  since  the  kind  of  code  of  the  character, 
the  display  location,  and  the  display  method  are 
known,  the  CG  are  developed  in  the  buffer  (step 
S283).  The  CG  in  the  buffer  are  shifted  on  the  basis 
of  the  value  obtained  from  the  character  information 
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interval  can  be  derived.  This  correction  will  be 
described  by  comparing  Figs.  25A  and  25B  with 
Figs.  26A  and  26B.  Namely,  in  the  case  of  Fig.  26A,  A 
is  corrected  from  1/15  inch  to  1/10  inch.  In  the  case 
of  Fig.  26B,  A'  is  corrected  from  1/10  inch  to  1/15 
inch.  In  this  manner,  the  interval  of  the  cursor  is 
widened  or  narrowed.  Due  to  this,  even  in  the  case 
where  the  characters  of  different  pitches  are  mixedly 
displayed  on  one  display  screen,  the  proper  charac- 
ter  interval  can  be  also  derived.  This  correcting 
process  (the  relative  position  correction  in  step 
S304)  is  executed  and  the  interval  of  the  cursor  is 
corrected  to  a  desired  cursor  width  and  displayed 
(steps  S305  and  S306).  Fig.  28  shows  the  pitches 
before  and  after  the  correcting  processes  shown  in 
Figs.  24  to  26.  This  correction  processing  flowchart 
can  be  described  with  reference  to  Fig.  27.  First, 
when  the  "FONT"  key  is  depressed  (step  S401)  and 
the  character  pitch  is  switched,  a  new  value  is 
obtained  from  the  correction  value  table  in  which  the 
relation  between  the  character  pitches  before  and 
after  the  change  is  shown  (step  S402).  If  a  correction 
value  is  added  to  the  reference  value  X  with  respect 
to  the  value  in  this  correction  value  table,  the  MSB  is 
set  to  "0".  On  the  contrary,  when  it  is  subtracted 
from  the  value  X,  the  MSB  is  set  to  "1".  The  addition 
or  subtraction  of  the  correction  value  for  the 
reference  value  X  is  determined  on  the  basis  of  the 
MSB  (step  S403).  When  the  correction  value  is 
subtracted  from  the  reference  value  X,  the  MSB  is 
set  to  "0"  (step  S405).  Only  the  correction  value  is 
subtracted  from  the  reference  value  X  (step  S406). 
On  the  contrary,  in  the  case  of  adding,  the  correction 
value  is  added  without  changing  the  MSB  (step 
S404).  In  this  manner,  even  after  the  change  of  the 
pitch  (font),  the  proper  interval  from  the  preceding 
character  is  held. 

In  Fig.  21  K,  the  process  when  the  "BTR"  key  is 
input  will  now  be  described.  First,  the  "BTR"  key  is 
pressed  to  shift  the  cursor  in  accordance  with  the 
order  opposite  to  the  inputting  order  of  the  input 
characters.  (That  is,  the  cursor  is  shifted  in  the 
opposite  direction  from  the  last  input  character.) 
First,  the  number  of  input  characters  is  stored  into 
the  memory  of  CCNO  (step  S311).  If  it  is  determined 
that  the  number  of  CCNO  is  not  "0"  (step  S312),  the 
character  information  at  CCNO  is  read  out  (step 
S313).  The  character  pitch  is  obtained  on  the  basis 
of  the  character  information  (step  S314).  The  cursor 
suitable  for  this  character  .  pitch  is  displayed  in 
superposition  on  the  character  at  CCNO  (step 
S315).  The  CCNO  is  reduced  by  "1"  (step  S316). 
Then,  the  apparatus  is  set  to  the  standby  mode  until 
the  "BTR"  key  is  pressed  (step  S317).  If  the  next 
input  key  is  not  the  "BTR"  key  (step  S318),  the 
process  for  the  "BTR"  key  is  interrupted.  If  the 
"BTR"  key  is  input,  step  S312  follows  and  the 
processes  are  continued.  When  the  CCNO  is  set  to 
"0",  the  processing  routine  is  finished.  The  cursor  is 
displayed  in  superposition  on  the  character  in 
accordance  with  the  order  opposite  to  the  inputting 
order.  The  character  pitch  when  the  "BTR"  key  is 
depressed  is  not  always  coincident  with  the  pitch  of 
the  character  which  has  already  been  input.  If  the 
back  trace  is  performed  at  the  pitch  when  the  "BTR" 

key  was  pressed,  as  shown  in  Fig.  29A  or  29B,  the 
cursor  of  15  pitch  is  displayed  on  the  character  of  10 
pitch  or  vice  versa,  so  that  a  sense  of  incompatibility 
occurs  and  they  are  hard  to  see.  Therefore,  in  the 

5  case  of  performing  the  back  trace,  it  is  desirable  to 
display  the  cursor  of  the  same  pitch  as  the  character 
on  which  the  cursor  overlaps.  For  this  purpose,  as 
shown  in  Fig.  21  K,  the  character  information  is 
obtained  to  determine  the  width  of  the  cursor  and 

10  the  cursor  of  the  suitable  width  is  displayed.  The 
processes  in  steps  S313  to  S315  in  Fig.  21  K  are 
shown  in  a  flowchart  of  Fig.  30.  First,  the  character 
information  to  overlap  the  cursor  is  obtained  (step 
S501),  thereby  obtaining  the  cursor  position  (ref- 

15  erence  position  X  and  Y)  and  the  character  pitch. 
Next,  the  cursor  is  deleted  (step  S502).  The  next 
character  pitch  and  the  present  cursor  pitch  are 
compared  (step  S303).  If  they  are  equal,  the  CG  of 
the  cursor  stored  in  the  buffer  so  far  are  used.  If  they 

20  are  different,  the  cursor  CG  of  the  same  pitch  as  the 
pitch  of  the  next  character  are  newly  developed  in 
the  buffer  (step  S504).  Next,  the  information  in  the 
VRAM  116  before  the  cursor  is  displayed  is  stored 
into  the  sub-buffer  (step  S505).  The  sub-buffer  is 

25  used  to  delete  the  cursor.  The  OR  of  the  content  of 
the  buffer  and  the  next  character  in  the  VRAM  116  is 
calculated  and  the  cursor  is  displayed  (step  S506). 
Next,  in  Fig.  21  L,  the  process  when  the  ordinary 
"ALPHA  NUMERIC"  key  is  pressed  will  now  be 

30  explained.  First,  the  input  character  is  displayed  on 
the  display  screen  (steps  S321  and  S322)  and  the 
character  information  is  stored  (step-  S323).  The 
process  for  the  "SPACE"  key  is  executed  and  the 
cursor  is  shifted  to  the  right  by  one  character  width 

35  (step  S324).  At  this  time,  in  the  character  informa- 
tion,  one  character  consists  of  six  bytes  as  shown  in 
Fig.  22.  In  the  diagram,  reference  numeral  312 
denotes  the  size  of  one  byte  and  indicates  the  value 
of  Y  of  the  reference  point;  313  denotes  the  size  of 

40  two  bytes  and  represents  the  value  of  X  of  the 
reference  point;  and  314  denotes  the  size  of  one 
byte  to  store  the  inputting  number  of  the  input 
character.  The  character  code  is  stored  in  315.  This 
character  code  is  based  on  the  ASCII  code. 

45  Reference  numeral  316  denotes  an  attribute  and  the 
upper  four  bits  denote  the  number  of  selected  daisy 
wheel  (No.  0  to  No.  3).  On  the  other  hand,  the  lower 
four  bits  indicates  the  font  of  character.  0000B 
represents  the  normal  font.  0001  B  indicates  the  bold 

50  font.  The  bold  font  can  be  designated  by  the 
keyboard  113.  These  information  are  stored  in  the 
RAM  105. 

In  this  embodiment,  a  frame  by  the  cursor  has 
been  given  every  character.  However,  the  cursor 

55  frame  can  be  also  enlarged  such  that  the  cursor  can 
be  converted  into  a  constant  pitch  for  a  plurality  of 
characters.  That  is,  by  setting  the  size  of  the  cursor 
to  a  multiple  of  10,  12,  and  15  pitches,  for  example, 
the  characters  as  many  as  the  number  of  characters 

60  proportional  to  the  cursor  size  designated  by  the 
keyboard,  i.e.,  the  character  pitch  are  set.  Or,  the 
cursor  is  displayed  so  as  to  overlap  the  character 
which  has  already  been  displayed.  With  this  method, 
a  plurality  of  characters  can  be  together  converted 

65  into  a  desired  character  pitch. 
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terns  corresponding  to  a  plurality  of  character 
pitches; 

input  means  for  inputting  character  informa- 
tion  to  read  out  the  character  pattern  to  be 
displayed; 

display  means  for  displaying  at  least  the 
character  patterns; 

designating  means  for  designating  a  char- 
acter  pitch  of  the  character  pattern  to  be 
displayed; 

cursor  display  means  for  changing  a  display 
form  of  the  cursor  to  designate  the  display 
position  to  display  the  character  pattern  in  said 
display  means  in  correspondence  to  the  char- 
acter  pitch  designated  by  said  designating 
means,  and  for  displaying  the  changed  display 
form; 

a  plurality  of  print  wheels  having  types  to 
print  the  characters  of  the  character  pitches 
corresponding  to  at  least  the  character  patterns 
stored  in  said  memory  means; 

display  control  means  for  displaying  the 
character  information  input  by  said  input  means 
at  the  cursor  display  position  displayed  by  said 
cursor  display  means  on  the  basis  of  the 
character  pitch  corresponding  to  the  display 
form;  and 

printing  means  for  selecting  the  print  wheel 
having  the  types  of  the  character  pitch  corre- 
sponding  to  the  display  form  of  the  cursor 
displayed  by  said  cursor  display  means,  and  for 
printing  the  character  pattern  corresponding  to 
the  input  character  information. 

As  described  above,  according  to  the  embodi- 
ment  of  the  present  invention,  it  is  possible  to 
provide  a  character  processing  apparatus  which  can 
display  characters  constituting,  particularly,  a  math- 
ematical  formula  with  a  good  balance  and  can 
display. 

Claims 10 

1.  A  character  processing  apparatus  com- 
prising: 

memory  means  for  storing  character  pat- 
terns  corresponding  to  a  plurality  of  character 
pitches; 

input  means  for  inputting  character  informa- 
tion  to  read  out  the  character  pattern  to  be 
displayed  from  said  memory  means; 

display  means  for  displaying  at  least  the 
character  patterns; 

designating  means  for  designating  the  char- 
acter  pitch  of  the  character  pattern  to  be 
displayed; 

cursor  display  means  for  changing  a  display 
form  of  the  cursor  to  designate  the  display 
position  to  display  the  character  pattern  in  said 
display  means  in  correspondence  to  the  char- 
acter  pitch  designated  by  said  designating 
means,  and  for  displaying  the  changed  display 
form;  and 

display  control  means  which,  when  the 
character  information  is  input  by  said  input 
means,  reads  and  displays  the  character  pat- 
tern  corresponding  to  said  character  informa- 
tion  from  said  memory  means  at  the  display 
position  of  the  cursor  displayed  by  said  cursor 
display  means  on  the  basis  of  the  character 
pitch  corresponding  to  the  display  form  of  the 
cursor. 

2.  An  apparatus  according  to  claim  1  ,  wherein 
said  cursor  display  means  further  has  memory 
means  for  storing  the  cursor  patterns  corre- 
sponding  to  said  plurality  of  character  pitches. 

3.  An  apparatus  according  to  claim  1  ,  further 
having  shift  instructing  means  to  instruct  the 
shift  of  the  cursor  in  the  vertical  and  horizontal 
directions,  and  wherein  said  cursor  display 
means  shifts  the  cursor  in  response  to  a  shift 
instruction  of  said  shift  instructing  means. 

4.  An  apparatus  according  to  claim  1  ,  further 
having  printing  means  for  printing  the  character 
pattern  displayed  on  said  display  means. 

5.  An  apparatus  according  to  claim  3,  further 
having  means  which,  when  the  cursor  is  shifted 
and  displayed  to  a  character  pattern  position 
which  has  already  been  displayed  on  said 
display  means  by  said  shift  instructing  means, 
changes  the  display  form  of  the  cursor  in 
correspondence  to  the  character  pitch  of  the 
character  pattern  at  said  position. 

6.  A  character  processing  apparatus  com- 
prising: 

memory  means  for  storing  character  pat- 
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