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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  data  process- 
ing  apparatus  for  processing  data  relating  to  image 
output. 

Related  Background  Art 

A  typical  example  of  output  apparatus  equipped 
with  data  processing  apparatus  is  a  laser  beam  prin- 
ter.  In  such  laser  beam  printer,  image  data  based  on 
input  print  data  (image  data  or  character  codes)  are 
developed  in  succession  in  an  internal  image  mem- 
ory. 

If  the  data  are  entered  overflowing  the  area  of  the 
printing  medium  (printing  sheet)  in  such  image  data 
development,  such  overflowing  data  are  normally  dis- 
carded  or  developed  in  a  succeeding  print  medium. 

Thus,  the  output  result  intended  by  the  operator 
cannot  be  obtained  when  such  overflowing  part  is 
present. 

In  order  to  avoid  such  situation,  it  becomes  nec- 
essary  to  process  or  edit  such  print  data  in  the  data 
source  (host  computer)  so  that  said  data  can  be  ac- 
commodated  within  the  printing  medium.  But  such 
processing,  after  the  data  has  been  prepared  or  edit- 
ed  once,  is  cumbersome  and  inefficient. 

Also  in  such  conventional  apparatus,  character 
patterns  are  generated  corresponding  to  character 
codes,  by  analyzing  the  control  code  data  (command 
codes)  in  the  print  data  from  the  host  computer  or  the 
like  and  referring  to  a  character  font  ROM  incorporat- 
ed  in  the  apparatus  or  connected  thereto,  based  on 
the  kind,  style  and  size  of  the  character.  The  character 
patterns  thus  obtained  are  developed  for  example  in 
corresponding  positions  of  a  bit  map  memory  for 
printing.  However,  in  case  of  enlarged  or  reduced 
printing  of  a  page,  the  character  size  and  printing 
pitch  in  the  print  command  supplied  from  the  host 
computer  have  to  be  varied.  Thus  the  host  computer 
has  to  supply  different  command  data  to  the  printing 
unit  by  re-editing  the  output,  and  the  burden  to  the  op- 
erator  is  significant. 

Also  if  the  editing  software  of  the  host  computer 
has  fixed  size  and  pitch  of  the  characters  and  is  un- 
able  to  select  said  size  or  pitch,  the  enlargement  or  re- 
duction  of  each  page  has  been  not  possible. 

As  explained  above,  the  printing  apparatus  exe- 
cutes  printing  operation  by  receiving  character  codes 
from  an  external  host  computer  (including  a  word 
processor  a  personal  computer)  and  generating  char- 
acter  patterns  by  a  character  font  ROM  provided  in 
said  apparatus. 

Particularly  in  case  of  a  page  printer  for  receiving 

and  printing  the  print  data  in  the  unit  of  a  page,  char- 
acter  patterns  corresponding  to  the  input  character 
codes  are  developed,  in  the  unit  of  a  page,  on  the 
memory  according  to  the  instructed  print  position, 

5  style,  size,  character  pitch  and  line  pitch,  then  edited 
and  printed  by  a  printing  mechanism. 

However,  even  if  the  print  data  from  the  host  com- 
puter  are  not  final  and  merely  for  the  confirmation  of 
content,  it  is  necessary  to  follow  the  same  printing 

10  procedure. 
For  example  if  the  data  to  be  printed  are  a  pro- 

gram  list  under  development  and  subject  to  changes 
and  are  large  in  quantity,  the  printing  of  all  these  data 
on  successive  pages  not  only  leads  to  the  waste  of 

15  printing  sheets  but  also  the  time  required  for  the  en- 
tire  printing. 

Also  in  the  above-mentioned  page  printers  for 
editing  the  print  data  supplied  from  a  data  source 
such  as  a  host  computer  into  a  page  and  printing  said 

20  print  data,  there  is  already  known  a  laser  beam  printer 
in  which  a  laser  beam  modulated  by  the  print  data 
such  as  characters  or  image  data  is  directed  to  a  poly- 
gon  mirror  rotating  at  a  high  speed  and  an  electrostat- 
ic  latent  image  is  thereby  formed  on  a  photosensitive 

25  member. 
However,  in  certain  page  printers,  the  effective 

printing  area  is  determined  in  advance,  and  the  printer 
calculates  the  number  of  characters  printed  in  the  hor- 
izontal  direction  so  as  to  effect  the  printing  in  a  range 

30  corresponding  to  the  sizes  (B4,  A4)  of  the  printing 
sheet.  Thus,  if  the  input  print  data  contain  a  number 
of  characters  exceeding  the  above-mentioned  calcu- 
lated  number  of  characters,  the  printing  can  only  be 
made  up  to  the  A4-size  even  if  said  print  data  instruct 

35  the  printing  on  a  B4-sized  sheet.  In  such  printers, 
there  may  result  a  drawback  that  the  obtained  print 
lacks  a  part  of  the  print  data. 

Also  in  such  conventional  printing  apparatus,  the 
printing  operation  is  often  not  conducted  if  the  quan- 

go  tity  of  the  received  print  data  is  large,  for  example  be- 
cause  said  data  overflows  the  printing  sheet.  In  such 
case,  there  is  usually  given,  from  the  data  source,  an 
instruction  for  printing  with  smaller  characters,  in  or- 
der  to  increase  the  number  of  characters  perunitarea 

45  thereby  accommodating  the  print  data  within  the  de- 
sired  printing  sheet. 

However,  in  such  case,  the  operator  is  required  to 
conduct  cumbersome  operations  of  selecting  the 
character  pitch  and  line  pitch. 

so  Also  the  use  of  smaller  characters  may  result  in 
more  blinded  print  then  anticipated. 

Furthermore,  the  above-mentioned  page  printers 
are  so  designed  as  to  print,  with  high  quality,  the  print 
data  containing  characters  and  images,  prepared  by 

55  image  editing  achieved  in  so-called  desktop  publish- 
ing. 

It  is  also  possible  to  print  text  data  with  a  desired 
size,  by  suitably  selecting  character  patterns  of  differ- 
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ent  dot  numbers  stored  in  the  apparatus  in  advance. 
However,  if  the  sheets  of  a  size  designated  by  the 

host  computer  are  not  loaded  in  the  apparatus,  the 
printing  operation  is  interrupted  by  terminating  the 
data  reception  after  a  command  designating  said 
sheet  size. 

In  such  case,  therefore,  it  is  necessary  to  vary  the 
format  of  the  print  data  in  the  host  computer,  or  to  re- 
place  the  printing  sheets  loaded  in  the  printing  appa- 
ratus. 

Furthermore,  an  assignee  of  the  present  applica- 
tion  has  some  patents  associated  with  various  data 
processing  apparatus,  for  example,  the  U.S.  Patents 
Nos.  4,059,833,  4,1  07,786,  4,393,387,  4,686,525  and 
4,715,006,  but  further  improvements  have  been 
longed  for. 

U.S.  Patent  Specification  No.  US-A-4,51  7,578 
discloses  an  ink  jet  printer  which  can  change  image 
size  in  a  horizontal  direction  by  means  of  feed  control. 
U.S.  Patent  Specification  No.  US-A-4,741,  635  disclo- 
ses  the  use  of  a  compressed  or  thinned  character 
font. 

SUMMARY  OF  THE  INVENTION 

A  concern  of  the  present  invention  is  to  eliminate 
the  above-explained  drawbacks  of  the  prior  technol- 
ogy. 

In  accordance  with  the  invention  there  is  provided 
a  data  processing  apparatus  for  controlling  a  printer 
unit,  which  includes  means  for  scanning  a  photosen- 
sitive  drum  with  modulated  light,  comprising: 

input  means  for  entering  code  data; 
process  means  for  processing  the  code  data  to 

generate  image  data; 
sending  means  for  transmitting  the  generated 

image  data  to  the  printer  unit  to  generate  modulated 
light;  and 

control  means  for  controlling  the  scanning 
speed  of  the  modulated  light  relative  to  said  drum, 
and  characterised  in  that: 

the  scanning  speed  and  the  rate  at  which  the 
sending  means  transmit  the  generated  image  data 
are  both  in  accordance  with  data  determined  by  the 
size  of  the  recording  medium. 

In  order  that  the  present  invention  may  be  more 
readily  understood,  embodiments  thereof  will  now  be 
described  by  way  of  example  and  with  reference  to 
the  accompanying  drawings,  in  which: 

Fig.  1  is  a  block  diagram  of  a  printing  apparatus 
constituting  a  first  embodiment; 
Fig.  2  is  a  flow  chart  of  the  function  of  said  first 
embodiment; 
Fig.  3  is  a  block  diagram  of  a  printer  unit  in  a  sec- 
ond  embodiment; 
Fig.  4  is  a  schematic  view  of  the  structure  of  the 
printer  unit; 
Fig.  5  is  a  block  diagram  of  a  printer  interface; 

Fig.  6  is  a  view  showing  the  relation  between  a 
synchronization  signal  and  print  positions; 
Fig.  7  is  a  flow  chart  of  the  control  sequence  of  a 
CPU  in  the  second  embodiment; 

5  Fig.  8  is  a  flow  chart  of  the  control  sequence  of 
the  CPU  in  a  third  embodiment; 
Fig.  9  is  a  schematic  view  showing  the  principle 
of  ordinary  printing; 
Fig.  10  is  a  schematic  view  showing  the  principle 

10  of  4-page  simultaneous  printing  in  a  fourth  em- 
bodiment; 
Fig.  11  is  a  flow  chart  of  printing  control  inafourth 
embodiment; 
Fig.  12  is  a  schematic  view  showing  the  principle 

15  of  4-page  simultaneous  printing  in  a  fifth  embodi- 
ment; 
Fig.  13  is  a  flow  chart  of  printing  control  in  the  se- 
quence  shown  in  Fig.  12; 
Fig.  14  is  a  block  diagram  of  a  printing  apparatus 

20  of  a  sixth  embodiment  of  the  present  invention; 
Fig.  15  is  a  flow  chart  showing  an  example  of  au- 
tomatic  resolution  setting  sequence; 
Fig.  16  is  a  block  diagram  of  an  image  forming  ap- 
paratus  constituting  a  seventh  embodiment; 

25  Fig.  17  is  a  flow  chart  of  the  control  sequence  in 
the  seventh  embodiment; 
Fig.  18  is  a  block  diagram  of  an  image  forming  ap- 
paratus  constituting  an  eighth  embodiment; 
Fig.  19  is  a  flow  chart  of  the  control  sequence  in 

30  the  eighth  embodiment; 
Fig.  20  is  a  block  diagram  of  a  laser  beam  printer 
constituting  a  ninth  embodiment; 
Fig.  21  is  a  schematic  view  showing  the  structure 
of  a  printer  unit  in  the  ninth  embodiment; 

35  Figs.  22A  and  22B  are  flow  charts  showing  a 
printing  sequence  in  the  ninth  embodiment; 
Fig.  23  is  a  block  diagram  of  a  facsimile  appara- 
tus  constituting  a  tenth  embodiment; 
Fig.  24  is  a  flow  chart  of  the  control  sequence  of 

40  the  facsimile  apparatus  shown  in  Fig.  23; 
Fig.  25  is  a  view  of  an  operation  unit  of  the  facsi- 
mile  apparatus; 
Fig.  26  is  a  schematic  view  showing  the  structure 
of  a  laser  beam  printer  employed  in  the  facsimile 

45  apparatus; 
Fig.  27  is  a  block  diagram  of  a  control  circuit  of  the 
laser  beam  printer  shown  in  Fig.  26;  and 
Fig.  28  is  a  flow  chart  of  the  control  sequence  of 
the  principal  parts  of  the  facsimile  apparatus  of 

so  the  tenth  embodiment. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

55  Now  the  present  invention  will  be  clarified  in  de- 
tail  by  embodiments  thereof  shown  in  the  attached 
drawings. 
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[1st  embodiment] 

(Structure  (Fig.  1)) 

Fig.  1  shows  the  structure  of  a  printing  apparatus  5 
8  of  the  1st  embodiment,  and  its  relation  to  a  host 
computer  9  constituting  a  data  source.  In  the  present 
embodiment,  the  printing  apparatus  8  of  the  present 
embodiment  serves  for  forming  an  output  image  on  a 
recording  sheet  by  receiving  image  data.  10 

A  CPU  1  for  controlling  the  entire  printing  appa- 
ratus  is  provided  with  a  ROM  1a  storing  a  program 
corresponding  to  the  flow  chart  shown  in  Fig.  2,  and 
a  RAM  1b  used  as  a  work  area.  There  are  also  pro- 
vided  an  input  buffer  memory  (including  input  inter-  15 
face)  2  for  storing  image  data  of  a  line  supplied  from 
the  host  computer  9;  an  image  memory  3  in  which  im- 
age  data  of  a  page,  corresponding  to  the  output  im- 
age,  can  be  developed;  a  variable  magnification  unit 
4  for  performing  the  variable  magnification  process  of  20 
the  image  data  under  the  control  of  the  CPU  1;  a  con- 
sole  panel  5  provided  on  the  outer  surface  of  the  ap- 
paratus  for  entering  various  instructions  and  contain- 
ing  a  magnification  varying  switch  to  be  explained  lat- 
er;  a  printer  unit  (laser  beam  printer)  6  for  forming  an  25 
image  corresponding  to  the  data  developed  in  the  im- 
age  memory  3;  and  an  interface  (l/F)  7  for  supplying 
said  printer  unit  6  with  data. 

The  variable  magnification  process  in  the  vari- 
able  magnification  unit  4  is  conducted  in  already  30 
known  data  thining  or  interpolation  and  will  not,  there- 
fore,  be  explained. 

(Outline  of  processing  (Fig.  2)) 
35 

The  printer  unit  6  of  the  present  embodiment  is 
composed  of  a  laser  beam  printer,  in  which  the  entire 
number  of  dots  in  the  lateral  direction  is  known  for 
each  sheet  size. 

It  is  now  assumed  that  the  printing  apparatus  8  of  40 
the  present  embodiment  contains  a  cassette  in  which 
A4-sized  printing  sheets  are  stored  in  vertically  ob- 
long  position,  that  the  total  number  of  dots  of  the  im- 
age  forming  area  in  the  lateral  direction  is  assumed 
to  be  W0,  and  that  the  sheet  size  of  the  loaded  cas-  45 
sette  is  automatically  detected  by  the  CPU  1  through 
a  sensor  (not  shown). 

There  will  be  no  problem  in  the  printing  operation 
in  case  of  Wi  ^W0,  wherein  Wi  is  the  number  of  pixels 
of  image  data  in  a  line,  supplied  from  the  host  com-  50 
puter  9,  but,  in  case  of  Wi  >  W0,  the  overflowing  por- 
tion  will  be  discarded. 

In  the  present  embodiment,  therefore,  when  the 
variable  magnification  switch  on  the  console  panel  5 
is  turned  on  in  the  state  >  W0,  the  input  image  data  55 
are  subjected  to  variable  magnification  process  so  as 
to  bring  the  number  of  pixels  to  W0.  This  operation 
avoids  the  discarding  of  the  overflowing  portion  of  the 

print  data  supplied  from  the  host  computer  9  to  the 
printing  apparatus  8. 

For  this  purpose  the  CPU  1  of  the  present  em- 
bodiment  executes  a  control  sequence  shown  in  Fig. 
2. 

Atf  irst  a  step  S1  receives  the  image  data  of  a  line 
and  stores  said  data  in  the  input  buffer  memory  2. 
Then  a  step  S2  discriminates  whether  the  variable 
magnification  switch  on  the  console  panel  5  is  turned 
on  or  off.  If  it  is  identified  off,  the  sequence  proceeds 
to  a  step  S5  for  developing  the  input  image  data  di- 
rectly  in  the  image  memory  3.  On  the  other  hand,  if 
said  switch  is  on  the  sequence  proceeds  to  a  step  S3 
to  determine  the  variable  magnification  factor,  based 
on  the  size  of  sheet  set  in  the  apparatus  and  the  num- 
ber  of  pixels  of  input  image  data  of  a  line,  so  as  that 
the  image  can  be  accommodated  in  said  sheet  size. 
Then  a  next  step  S4  variable-magnifies  the  input  im- 
age  data  with  said  factor,  and  a  step  S5  develops  the 
variable-magnified  image  data  in  the  image  memory 
3. 

The  above-explained  sequence  starting  from  the 
step  S1  is  repeated  until  a  step  S6  discriminates  that 
the  development  of  image  data  of  a  page  is  completed 
in  the  image  memory  3.  When  said  development  is 
completed,  the  image  data  developed  in  the  image 
memory  3  are  supplied  to  the  printer  unit  6  to  form  the 
output  image. 

In  the  above-explained  sequence,  the  discrimin- 
ation  of  the  step  S2  and  the  determination  of  variable 
magnification  factor  in  the  step  S3  are  executed  only 
at  the  input  of  data  of  the  first  line  in  a  page,  and  the 
reception  of  line  data  for  the  2nd  and  subsequent  lines 
and  the  development  thereof  in  the  image  memory  3 
are  executed  according  to  the  initial  branching  dis- 
crimination  and  variable  magnification  fastor. 

As  explained  in  the  foregoing,  the  present  em- 
bodiment  allows  to  obtain  an  entire  image  intended  by 
the  operator  on  the  printing  medium,  regardless  of  the 
size  of  the  image  based  on  the  input  data. 

Also  in  the  present  embodiment  the  input  data 
are  assumed  to  be  image  data,  but  it  is  not  limited  to 
such  image  data  because  character  codes  can  be 
processed  similarly  if  a  character  font  ROM  is  provid- 
ed. 

Also  in  the  foregoing  there  has  been  explained 
the  variable  magnification  of  the  image  data  only  in 
the  lateral  direction  of  the  printing  sheet,  it  is  also  pos- 
sible  to  accommodate  the  vertically  overflowing  por- 
tion  in  the  printing  sheet,  by  developing  the  input  im- 
age  data  in  the  image  memory  3  of  a  sufficiently  large 
capacity,  then  performing  the  variable  magnification 
of  the  image  in  the  vertical  and  lateral  directions  by 
the  variable  magnification  unit  4,  and  sending  thus 
processed  data  to  the  printer  unit  6. 

Also  in  the  present  embodiment,  a  laser  beam 
printer  is  employed  as  the  printer  unit,  but  the  present 
invention  is  not  limited  to  such  printer  and  is  directly 
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applicable  to  other  printers. 

[2nd  embodiment] 

(Structure  (Figs.  3  and  4)) 

Fig.  3  illustrates  the  structure  of  a  second  em- 
bodiment,  wherein  provided  are  a  host  computer  11 
for  supplying  print  data,  and  a  printing  apparatus  12 
constituting  the  second  embodiment  and  composed 
of  a  print  control  unit  13  for  processing  the  print  data 
and  a  printer  unit  24  for  effecting  the  printing  opera- 
tion. 

There  are  further  provided  a  host  interface  14  for 
reception  control  for  the  data  from  the  host  computer 
1  1  ;  a  page  buffer  memory  1  5  for  storing  the  received 
print  data  and  for  page  editing  therefor;  a  CGROM  16 
storing  dot  matrix  character  patterns  corresponding 
to  data  codes;  a  bit  map  memory  17  constituting  an 
image  memory  in  which  the  print  data  are  to  be  de- 
veloped  as  dot  data;  a  printer  interface  18  for  serial 
output  of  the  data  from  the  bit  map  memory  17  to  a 
printer  unit  24  and  for  controlling  said  printer  unit  24; 
a  CPU  19  for  controlling  various  devices,  data  trans- 
fer,  page  editing  and  dot  data  development  in  the  print 
control  unit  13;  a  RAM  20  used  as  the  work  area  of 
the  CPU  19;  a  program  ROM  21  storing  a  program  of 
the  CPU  19,  corresponding  to  the  flow  chart  shown  in 
Fig.  7;  a  console  panel  22  for  entering  commands  for 
the  printing  apparatus;  and  a  system  bus  23  mutually 
connecting  the  various  components  of  the  print  con- 
trol  unit  13. 

Fig.  4  schematically  shows  the  structure  of  the 
printer  unit  24,  in  which  provided  are  a  control  circuit 
25  for  sequence  control  of  the  entire  printer  unit  24; 
a  laser  unit  26  for  generating  a  laser  beam  in  response 
to  a  signal  from  the  control  circuit  25,  modulated  by 
the  print  data;  a  polygon  mirror  27  for  reflecting  the 
laser  beam  from  the  laser  unit  26  for  causing  a  scan- 
ning  motion  on  a  photosensitive  drum  30;  a  motor  28 
for  rotating  the  polygon  mirror  27  in  one  of  several  dif- 
ferent  speeds  or  in  a  continuously  varying  speed  un- 
der  the  control  of  the  control  circuit  25,  based  on  the 
instruction  of  the  CPU  19  of  the  print  control  unit;  and 
a  beam  detector  29  for  detecting  the  timing  of  laser 
beam  scanning  and  generating  a  horizontal  synchron- 
ization  signal. 

(Outline  of  printing  operation) 

The  printing  operation  of  the  above-explained 
2nd  embodiment  is  executed  as  follows. 

In  the  ordinary  printing  operation,  the  CPU  19  re- 
ceives  the  print  command  data  from  the  host  comput- 
er  11  through  the  host  interface  14,  and  stores  said 
data  in  the  page  buffer  memory  15.  At  the  same  time 
the  CPU  19  reads  the  stored  data,  and,  if  said  read 
data  are  a  control  code,  analyzes  the  command, 

thereby  editing  print  data  of  a  page  in  a  designated 
format  in  the  page  buffer  memory  1  5.  Also  the  CPU 
1  9  reads,  in  succession,  the  print  data  of  already  edit- 
ed  page,  selecting  suitable  font  in  the  CGROM  16  ac- 

5  cording  to  the  designated  style  and  size  to  generate 
character  patterns  corresponding  to  the  character 
codes  after  editing,  and  develops  said  character  pat- 
terns  in  the  bit  map  memory  17,  whereby  print  dot 
data  are  generated  therein.  Upon  completion  of  the 

10  development  of  character  patterns  of  a  predeter- 
mined  number  of  lines  from  the  top  of  the  page,  the 
CPU  1  9  controls  the  printer  interface  1  8  to  send  con- 
trol  signals  such  as  a  print  start  signal  and  a  vertical 
synchronization  signal  to  the  printer  unit  24,  thereby 

15  activating  said  printer  unit  24,  and  transfers  the  print 
data  from  the  bit  map  memory  17  to  an  internal  data 
buffer  of  the  printer  interface  18,  which  sends  thus 
transferred  print  data  in  the  form  of  serial  data  and  in 
synchronization  with  the  horizontal  synchronization 

20  signal  sent  to  the  printer  unit  24,  to  said  printer  unit  24. 
The  above-mentioned  predetermined  number  of 

lines  corresponds  to  the  number  of  lines  in  one  of  sev- 
eral  blocks  into  which  a  page  is  divided,  orthe  number 
of  lines  in  a  page.  In  the  former,  while  a  block  is  print- 

25  ed  by  the  printer  unit  24  through  the  printer  interface 
18,  the  print  data  development  is  conducted  in  the 
next  block  so  as  to  be  in  time  for  the  printing  of  said 
block.  In  the  latter,  the  printing  is  started  afterthe  print 
data  of  a  page  are  developed  on  the  bit  map  memory. 

30  The  latter  method  is  employed  in  the  present  embodi- 
ment,  but  the  former  method  can  also  be  employed 
likewise. 

The  above-explained  process  covers  the  ordi- 
nary  printing  operation,  but  the  second  embodiment 

35  is  capable  of  printing  with  several  printing  density,  by 
sending  a  print  dot  density  selecting  command  from 
the  printer  interface  18  to  the  printer  unit  24. 

When  the  control  circuit  25  in  the  printer  unit  24 
receives  said  command  through  the  printer  interface 

40  1  8,  said  control  circuit  controls  the  motor  28  so  as  to 
rotate  the  polygon  mirror  27  at  a  speed  corresponding 
to  the  selected  dot  density.  If  the  advancing  speed  of 
printing  sheets,  or  the  number  of  sheet  outputs  per 
unit  time,  is  constant,  an  increased  revolution  of  the 

45  polygon  mirror  27  increases  the  number  of  scanning 
lines  per  page,  thus  elevating  the  dot  density  in  the 
sub  scanning  direction.  On  the  other  hand  the  dot 
density  in  the  main  scanning  direction  becomes  lower 
if  the  image  clock  signals  from  the  printer  interface 

so  are  constant,  because  the  scanning  motion  by  the 
polygon  mirror  becomes  faster.  The  dot  density  can 
be  elevated  by  maintaining  the  rate  of  the  image  clock 
signals  of  the  printer  interface  18  higher  than  those  of 
a  clock  generator  36  shown  in  Fig.  5.  Thus  a  reduction 

55  printing  is  achieved.  Also  it  is  possible  to  reduce  the 
dot  density,  by  reducing  the  revolution  of  the  polygon 
mirror  27  and  also  reducing  the  rate  of  the  image 
clock  signals.  Thus  an  enlarged  printing  is  achieved. 

5 
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In  this  manner  it  is  made  possible  to  vary  the  dot 
density  of  characters  in  each  page,  thereby  achieving 
enlarged  or  reduced  printing. 

It  is  to  be  noted  that  the  development  of  character 
patterns  in  the  bit  map  memory  17  can  be  made  as 
in  the  ordinary  printing,  irrespective  of  the  dot  densi- 
ty- 

In  the  present  embodiment,  the  dot  density  can 
be  designated  from  the  console  panel  22,  so  that  the 
operator  can  arbitrarily  vary  the  dot  density. 

(Print  position  control  (Figs.  5  and  6)) 

In  the  following  there  will  be  explained  the  control 
on  the  print  position. 

Fig.  5  is  a  block  diagram  of  the  printer  interface 
18  in  the  print  control  unit  13,  wherein  provided  are  a 
data  buffer  31  for  temporarily  storing  print  data  (pixel 
data);  a  vertical  synchronization  signal  generating  cir- 
cuit  32;  a  driver  33a  for  sending  the  vertical  synchron- 
ization  signal  to  the  printer  unit  24;  a  shift  register  34 
for  converting  parallel  image  data  into  serial  data;  a 
sequencer  35  for  controlling  the  timing  of  data  trans- 
fer  to  the  printer  unit  24;  and  a  clock  generator  36  for 
generating  image  clock  signals.  The  frequency  of  the 
image  clock  signals  can  be  varied  by  an  image  clock 
varying  signal  generated  from  the  sequencer  35  in  re- 
sponse  to  a  command  from  the  CPU. 

Fig.  6  illustrates  the  relation  among  the  vertical 
and  horizontal  synchronization  signals,  output  timing 
of  print  data  and  print  position  on  the  sheet. 

In  the  following  there  will  be  explained  the  control 
on  the  print  position,  with  reference  to  Figs.  5  and  6. 

The  CPU  19  sets  parameters  for  print  control  in 
the  sequencer  35  through  the  data  bus.  Said  parame- 
ters  are  to  control  the  timing  of  print  data  output. 
Among  said  parameters,  "top  margin"  indicates  the 
number  of  scanning  lines  from  the  vertical  synchron- 
ization  signal  to  the  print  start  position  in  the  sub  scan- 
ning  direction,  and  the  print  data  are  not  released  dur- 
ing  said  top  margin.  "Left  margin"  indicates  the  num- 
ber  of  output  dots  from  the  horizontal  synchronization 
signal  to  the  print  start  position  in  the  main  scanning 
direction,  and  the  print  data  are  not  released  during 
said  left  margin.  In  these  margins,  the  print  data  are 
not  supplied  from  the  data  buffer  31  as  described 
above,  but  in  fact  "white"  data  are  supplied  to  the  prin- 
ter  unit  24.  The  frequency  of  the  image  clock  signals 
from  the  clock  generator  36  is  that  is  the  bit  switching 
frequency  of  the  shift  register  34  at  the  image  signal 
output  therefrom. 

Afterthe  setting  of  these  parameters,  the  CPU  19 
transfers  a  first  block  of  the  print  data  from  the  bitmap 
memory  17,  through  the  system  bus  23,  to  the  data 
buffer  31.  Thus  the  vertical  synchronization  signal  is 
sent  from  the  generator  circuit  32  to  the  printer  unit 
24.  Said  vertical  synchronization  signal  has  a  form 
shown  in  Fig.  6,  and  the  synchronizing  position  is  at 

the  downshift  from  the  logic  level  "1"  to  "0".  In  syn- 
chronization  therewith,  the  printer  unit  24  starts  the 
sheet  transfer  and  the  output  of  the  horizontal  syn- 
chronization  signal,  which  has  the  synchronizing  pos- 

5  ition  at  the  downshift  from  the  logic  level  "1  "  to  "0".  At 
said  position  the  sequencer  35  is  activated,  counts 
the  horizontal  synchronization  signal  released  from 
the  printer  unit  24,  and  sends  a  signal  to  the  shift  reg- 
ister  34  for  releasing  white  data  until  the  number  of 

10  lines  of  the  preset  top  margin  is  reached.  Upon  recep- 
tion  of  the  horizontal  synchronization  signal  afterthe 
top  margin,  the  sequencer  35  counts  the  clocksignals 
corresponding  to  the  left  margin,  and  then  causes  the 
data  buffer  31  to  start  loading  of  the  image  data  into 

15  the  shift  register  34. 
Thereafter  the  clock  generator  36  is  activated  in 

synchronization  with  the  horizontal  synchronization 
signal.  The  sequencer  35  counts  the  dots  (pixel  clock 
signals)  of  the  left  margin,  and  thereafter  enables  the 

20  shift  register  34  to  start  the  output  of  the  print  data. 
After  the  output  of  all  the  image  data  from  the  shift 
register  34,  succeeding  data  are  loaded  from  the  data 
buffer  31  into  the  shift  register  34.  Also  the  CPU  19 
continuously  transfer  the  data  from  the  bit  map  mem- 

25  ory  1  7  to  the  data  buffer  31  .  Thereafter  the  sequencer 
35  sends  the  image  data  to  the  printer  unit  24  in  re- 
sponse  to  every  horizontal  synchronization  signal. 

In  the  present  embodiment,  the  parameters  set  in 
the  sequencer  35  are  suitably  varied  by  a  command 

30  for  variation  of  resolution  (for  dot  density)  from  the 
console  panel  22.  Also  the  CPU  19  controls  the  prin- 
ter  interface  18  in  such  a  manner  that  the  start  of  a 
line  is  always  sent  in  each  line  at  the  data  transfer 
from  the  bit  map  memory  17  to  the  data  buffer  31  and 

35  that  white  data  are  given  in  the  blank  portion  gener- 
ated  by  image  reduction. 

(Control  sequence  (Fig.  7)) 

40  The  control  sequence  of  the  CPU  19  for  the  func- 
tions  explained  above  will  be  explained  in  the  follow- 
ing  with  reference  to  a  flow  chart  shown  in  Fig.  7.  It  is 
assumed  that  the  data  supplied  from  the  host  comput- 
er  11  are  already  edited  in  the  unit  of  a  page  and  de- 

45  veloped  in  the  bit  map  memory  17,  and  that  the  dot 
density  information  set  from  the  console  panel  22  is 
stored  in  a  predetermined  address  of  the  RAM  20. 

At  first,  in  a  step  S1,  the  dot  density  information 
set  from  the  console  panel  22  is  read  from  the  prede- 

50  termined  address  of  the  RAM  20.  A  next  step  S2  dis- 
criminates  whether  a  change  in  the  print  dot  density, 
from  the  normal  print  dot  density,  is  required,  and  the 
sequence  proceeds  to  a  step  S3  or  S6  respectively  if 
such  change  is  required  or  not. 

55  Thus,  if  the  step  S2  identifies  the  instruction  for 
a  change  of  the  dot  density,  the  sequence  proceeds 
to  the  step  S3  for  sending  a  print  dot  density  desig- 
nating  command  to  the  control  circuit  25  of  the  printer 

6 
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unit  24  so  as  to  rotate  the  polygon  mirror  27  corre- 
sponding  to  the  instructed  dot  density.  Then  the  para- 
meters  corresponding  to  the  instructed  dot  density 
are  sent  to  the  sequencer  35  of  the  printer  interface 
18,  and  the  printing  operation  is  conducted  in  a  step 
S5. 

On  the  other  hand,  if  the  step  S2  identifies  the 
absence  of  request  for  the  change  of  dot  density,  the 
sequence  proceeds  to  a  step  S6  for  maintaining  the 
revolution  of  the  polygon  mirror  27  corresponding  to 
the  normal  printing  operation.  Then  a  step  S7  sets 
parameters  in  the  sequencer  35  of  the  printer  inter- 
face  1  8  in  order  to  obtain  optimum  output  image,  and 
the  sequence  proceeds  to  the  step  S5. 

If  the  dot  density  for  normal  printing  operation  is 
fixed,  the  step  S6  is  unnecessary,  and  it  is  merely  re- 
quired  to  reset  the  revolution  of  the  polygon  mirror. 

[3rd  embodiment  (Fig.  8)] 

In  the  foregoing  2nd  embodiment,  the  print  dot 
density  is  entered  from  the  console  panel  22,  but  it  is 
also  possible  to  enter  the  image  magnification  for  en- 
largement  or  reduction  from  the  panel  22. 

Other  processes  are  identical  with  those  ex- 
plained  in  relation  to  Fig.  7. 

The  CPU  19  compares  said  image  magnification 
for  enlargement  or  reduction  with  the  dot  density  at 
the  dot  development  of  the  data  from  the  host  com- 
puter,  then  selects  a  dot  density  corresponding  to 
said  magnification  and  executes  the  printing  opera- 
tion.  For  example,  if  the  dot  density  of  the  print  data 
is  240  dpi,  and  the  image  magnification  is  1/2,  there 
is  selected  a  dot  density  of  480  dpi. 

Fig.  8  is  a  flow  chart  of  the  control  sequence  of 
the  CPU  in  the  3rd  embodiment,  and  the  conditions 
prior  to  the  start  of  said  flow  chart  are  same  as  those 
for  Fig.  7,  except  that  the  predetermined  address  of 
the  RAM  20  stores  the  information  on  the  image  mag- 
nification,  set  by  the  console  panel  22. 

At  first  a  step  S11  reads  the  information  on  the 
image  magnification  from  the  RAM  20,  and  a  step 
S12  discriminates  the  presence  of  an  instruction  for 
variable  magnification  (for  enlargement  or  reduction). 

In  the  presence  of  such  instruction,  a  step  S13 
selects  a  dot  density  corresponding  to  the  image 
magnification,  and  sends  a  command  to  the  printer 
unit  24  for  effecting  the  printing  operation  with  said 
dot  density.  Then  a  step  S14  sets  parameters  corre- 
sponding  to  thus  determined  dot  density  in  the  printer 
interface  18,  and  a  step  S1  5  executes  the  printing  op- 
eration. 

On  the  other  hand,  if  the  step  S12  identifies  the 
absence  of  the  instruction  for  the  variable  magnifica- 
tion,  the  sequence  proceeds  to  steps  S16  and  S1  7  for 
enabling  the  printing  operation  with  the  normal  dot 
density,  and  the  step  S1  5  executes  the  printing  oper- 
ation. 

As  explained  in  the  foregoing,  the  present  em- 
bodiment  enables  enlarged  or  reduced  page  printing 
without  any  change  in  the  output  file  by  the  host  com- 
puter. 

5  In  the  above-explained  embodiment  the  print  dot 
density  is  switched  in  several  levels,  but  it  is  also  pos- 
sible  to  vary  said  dot  density  in  continuously  manner, 
and  there  can  be  achieved  a  zooming  function  for 
continuously  enlarging  or  reducing  the  print  data.  The 

10  required  processes  are  identical  with  those  in  the  2nd 
or  3rd  embodiment. 

Though  the  foregoing  description  has  been  limit- 
ed  to  the  laser  beam  printer,  but  the  foregoing  em- 
bodiment  is  naturally  applicable  also  to  other  printers. 

15 
[4th  embodiment] 

In  the  following  4th  embodiment,  there  may  be 
employed  structures  shown  in  Figs.  3  and  4,  as  in  the 

20  2nd  and  3rd  embodiments. 

(Structure  (Fig.  3)) 

The  structure  of  a  printing  apparatus  of  the  4th 
25  embodiment  is  shown  in  Fig.  3. 

There  are  provided  a  host  computer  11  forsupply- 
ing  the  print  data;  and  a  printing  apparatus  12  of  the 
4th  embodiment,  composed  of  a  print  control  unit  13 
for  processing  the  print  data  and  a  printer  unit  24  for 

30  executing  the  printing  operation. 
There  are  also  provided  a  host  interface  14  for 

controlling  the  data  reception  from  the  host  computer 
1  1  ;  a  page  buffer  memory  1  5  for  storing  at  least  four 
pages  of  received  print  data  and  effecting  page  edit- 

35  ing;  a  CGROM  16  storing  dot  matrix  character  pat- 
terns  corresponding  to  data  codes;  a  bit  map  memory 
17  constituting  an  image  memory  for  developing  the 
print  data  in  the  form  of  dot  data  and  capable  of  de- 
veloping  dot  image  data  of  four  pages;  a  printer  inter- 

40  face  18  for  serial  output  of  the  print  data  from  the  bit 
map  memory  1  7  to  the  printer  unit  24  and  for  control- 
ling  the  printer  unit  24;  a  CPU  19  for  controlling  vari- 
ous  devices,  data  transfer,  page  editing  and  dot  data 
development  in  the  print  control  unit  13;  a  RAM  20 

45  used  as  the  work  area  for  the  CPU  1  9;  a  program 
ROM  21  storing  a  control  program  of  the  CPU  19  cor- 
responding  to  a  flow  chart  shown  in  Fig.  11;aconsole 
panel  22  for  external  entry  of  the  commands  to  the 
printing  apparatus;  and  a  system  bus  23  connecting 

so  the  various  components  of  the  print  control  unit  1  3. 
The  structure  of  the  printer  unit  24  is  shown  in 

Fig.  4.  As  said  structure  is  same  as  already  explained 
in  the  2nd  embodiment,  it  will  not  be  explained  fur- 
ther. 

55 
(Outline  of  printing  operation  (Figs.  9  and  10)) 

The  outline  of  the  printing  operation  of  the  pres- 

7 
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ent  embodiment  will  be  explained  in  the  following. 
At  first  a  normal  printing  operation  will  be  ex- 

plained  with  reference  to  Fig.  9. 
The  CPU  1  9  receives  the  print  data  supplied  from 

the  host  computer  11  through  the  host  interface  14, 
and  stores  said  data  in  the  page  buffer  memory  15. 
At  the  same  time,  the  CPU  1  9  reads  thus  stored  data, 
analyzes  the  command  if  the  read  data  are  a  control 
code,  and  edits  the  print  data  of  a  page  with  an  in- 
structed  format  in  the  page  buffer  memory  15.  Also 
the  CPU  19  reads,  in  succession,  the  already  edited 
print  data  of  a  page,  selects  a  font  in  the  CGROM  16 
according  to  the  instructed  style  and  size  of  charac- 
ters,  thereby  generating  character  patterns  corre- 
sponding  to  the  character  codes  in  the  edited  data, 
and  develops  said  character  patterns  in  a  page  area 
(hatched  area)  in  the  bit  map  memory  17.  Upon  com- 
pletion  of  the  character  pattern  development  over  a 
predetermined  number  of  lines  from  the  start  of  a 
page,  the  CPU  19  controls  the  printer  interface  18  to 
send  control  signals  such  as  a  print  start  signal  and 
a  vertical  synchronization  signal  to  the  printer  unit  24 
thereby  activating  said  printer  unit  24,  and  transfers 
the  data  of  the  bit  map  memory  17  to  an  internal  buf- 
fer  of  the  printer  interface  18.  Said  interface  18  sends 
thus  transferred  print  data  in  the  form  of  serial  signals, 
to  the  printer  unit  24  in  synchronization  with  the  hori- 
zontal  synchronization  signal  from  the  printer  unit  24, 
whereby  the  hatched  area  of  the  bit  map  memory  1  7 
is  printed  on  the  printing  sheet  38.  Thereafter  the  suc- 
ceeding  edited  print  data  are  similarly  developed  in 
the  bit  map  memory  and  are  printed. 

The  above-mentioned  predetermined  number  of 
lines  corresponds  to  the  number  of  lines  in  one  of  sev- 
eral  blocks  into  which  a  page  is  divided,  or  the  number 
of  lines  in  a  page.  In  the  former,  while  a  block  is  printed 
by  the  printer  unit  24  through  the  printer  interface  18, 
the  print  data  development  is  conducted  in  the  next 
block  so  as  to  be  in  time  for  the  printing  of  said  block. 
In  the  latter,  the  printing  is  started  afterthe  print  data 
of  a  page  are  developed  on  the  bit  map  memory.  The 
latter  method  is  employed  in  the  present  embodi- 
ment,  but  the  former  method  can  also  be  employed 
likewise. 

In  the  following  there  will  be  explained  the  outline 
of  4-page  simultaneous  printing  of  the  present  em- 
bodiment,  with  reference  to  Fig.  10. 

When  the  control  circuit  25  of  the  printer  unit  24 
receives  a  print  dot  density  selecting  command 
through  the  printer  interface  18,  it  controls  the  motor 
28  so  as  to  rotate  the  polygon  mirror  27  at  a  speed  cor- 
responding  to  said  dot  density.  If  the  transporting 
speed  of  the  printing  sheet  is  constant,  the  print  den- 
sity  in  the  sheet  transporting  direction  can  be  elevat- 
ed  by  increasing  the  revolution  of  the  polygon  mirror 
28.  In  this  state  the  dot  density  in  the  horizontal  scan- 
ning  direction  is  inversely  lowered,  but  the  pixel  den- 
sity  can  be  increased  by  increasing  the  clockfrequen- 

cy  of  the  image  signal  released  from  the  printer  inter- 
face  18  to  a  value  corresponding  to  the  print  density 
in  the  sheet  transporting  direction.  In  this  manner  re- 
duced  printing  is  achieved.  More  specifically,  all  the 

5  image  data  (of  four  pages)  in  the  bit  map  memory  17 
can  be  printed  in  a  printing  sheet,  by  doubling  the  rev- 
olution  of  the  polygon  mirror  27  and  quadrapling  the 
rate  of  the  image  clock  signals. 

When  the  4-page  simultaneous  printing  mode  is 
10  designated  from  the  console  panel  22,  a  correspond- 

ing  information  is  stored  in  a  predetermined  address 
of  the  RAM  20.  The  print  data  received  thereafter  are 
stored  in  succession  in  the  page  buffer  memory  15, 
and  the  CPU  19  edits  the  data  of  4  pages  as  a  single 

15  set  of  data  after  the  reception  thereof.  The  editing  is 
so  conducted  that  the  data  of  different  pages  will  be 
positioned  in  predetermined  areas  of  the  bit  map 
memory  17  as  shown  in  Fig.  10.  Thereafter  the  char- 
acter  patterns  are  generated  from  the  edited  data  and 

20  are  developed  in  the  bit  map  memory  17.  Then,  prior 
to  the  transfer  of  the  data  from  the  bit  map  memory 
17  to  the  printer  unit  24,  the  print  dot  density  is  dou- 
bled,  for  example  from  240  dpi  in  the  normal  printing 
to  480  dpi,  by  sending  a  command  to  the  printer  unit 

25  24  through  the  printer  interface  1  8.  Thus  the  number 
pixels  per  a  width  is  doubled.  Then  the  CPU  1  9  trans- 
fers,  in  succession,  the  data  of  the  bit  map  memory 
17  to  the  printer  interface  18.  Thus  small  characters 
are  generated,  and  data  of  4  pages  can  be  printed  in 

30  a  sheet  39. 

(Control  sequence  (Fig.  11)) 

The  control  sequence  of  the  CPU  19  for  the 
35  above-explained  functions  will  be  explained  with  ref- 

erence  to  a  flow  chart  shown  in  Fig.  11. 
It  is  assumed  that  the  RAM  20  stores,  in  a  prede- 

termined  address  thereof,  an  instruction  for  the  nor- 
mal  printing  or  the  4-page  simultaneous  printing  giv- 

40  en  from  the  console  panel  22  as  a  parameter,  and  that 
the  received  print  data  are  stored  in  the  page  buffer 
15. 

At  first  a  step  S1  refers  to  the  parameter  in  the 
RAM  20,  and  a  step  S2  discriminates  whether  the  4- 

45  page  simultaneous  printing  is  instructed. 
In  the  presence  of  said  instruction,  a  step  S3 

edits  the  print  data  of  four  pages  as  a  single  page. 
Then  a  step  S4  generates  character  patterns  corre- 
sponding  to  thus  edited  data,  and  develops  said  pat- 

50  terns  in  the  bit  map  memory  1  7.  Then  a  step  S5  sends 
an  instruction  for  doubling  the  dot  density  to  the  prin- 
ter  unit  24,  and  a  step  S6  starts  the  printing  operation. 

On  the  other  hand,  if  the  step  S2  identifies  the  se- 
lection  of  normal  printing  (which  is  selected  as  the  in  i- 

55  tial  state  at  the  start  of  power  supply),  the  sequence 
proceeds  to  a  step  S7.  The  step  S7  executes  page 
editing.  Then  a  step  S8  develops  the  character  pat- 
terns  in  the  bit  map  memory  17,  a  step  S9  sends  an 

8 
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instruction  for  the  normal  dot  density  to  the  printer 
unit,  and  the  printing  operation  is  started  in  the  step 
S6. 

[5th  embodiment  (Figs.  12  and  13)] 

In  the  4-page  simultaneous  printing  mode  in  the 
foregoing  4th  embodiment,  the  data  of  4  pages  are 
edited  in  the  form  of  data  of  a  single  page.  However, 
it  is  also  possible  to  effect  the  editing  for  each  page 
and  to  develop  the  data  of  each  page  in  a  predeter- 
mined  position  of  the  bit  map  memory  1  7  as  shown  in 
Fig.  12. 

More  specifically,  the  pattern  data  of  the  first 
page  are  developed  according  to  the  (x,  y)  coordin- 
ates  of  the  bit  map  memory  17.  The  second  page  is 
developed  with  a  shift  to  right  corresponding  to  the 
width  of  a  page,  by  adding  a  constant  X  correspond- 
ing  to  said  width  to  the  x-coordinate  of  the  data  of  the 
second  page.  Similarly  a  constant  Ycorresponding  to 
the  length  of  sheet  of  a  page  is  added  to  the  y-coor- 
dinates  for  the  third  page,  and  X  and  Y  are  added  to 
the  x-  and  y-coordinates  for  the  fourth  page  to  obtain 
the  development  as  shown  in  Fig.  12.  Thereafter  four 
pages  can  be  printed  on  a  sheet  with  the  doubled  re- 
solution  as  in  the  foregoing  embodiment. 

Fig.  13  is  a  flow  chart  for  the  above-explained 
control.  Also  in  this  case  it  is  assumed  that  the  in- 
struction  from  the  console  panel  22  is  stored  as  a 
parameter  in  the  predetermined  address  of  the  RAM 
20,  and  that  the  received  print  data  are  already  stored 
in  the  page  buffer  memory  15. 

At  first  a  step  S1  0  edits  the  print  data  stored  in  the 
page  buffer  memory  1  5  for  each  page.  Then  a  step 
511  refers  to  the  parameter  in  the  RAM  20,  and  a  step 
512  discriminates  whether  the  4-page  simultaneous- 
ly  print  mode  is  selected. 

The  sequence  then  proceeds  to  a  step  S13  or 
S16  respectively  if  said  mode  is  selected  or  not. 

The  step  S1  3  developes  the  patterns  of  the  data 
of  each  page  after  editing  in  a  respectively  area  of  the 
bit  map  memory  17.  Then  a  step  S14  sends  a  com- 
mand  for  doubling  the  print  dot  density  to  the  printer 
unit  24,  and  sets  the  reference  pixel  clock  signals  (not 
shown)  for  image  data  output  from  the  printer  inter- 
face  18  at  a  value  corresponding  to  the  print  density, 
and  a  step  S15  executes  the  printing  operation.  On 
the  other  hand,  if  the  4-page  simultaneous  printing 
mode  is  not  selected,  the  step  S16  develops  the  pat- 
terns  corresponding  to  the  data  of  an  edited  page  in 
the  predetermined  position  of  the  bit  map  memory  17. 
Then  a  step  S1  7  sends  a  command  to  the  printer  unit 
24  for  selecting  the  dot  density  for  normal  printing, 
and  the  step  S15  executes  the  printing  operation. 

As  explained  in  the  foregoing,  the  present  em- 
bodiment  enables  to  print  the  data  of  plural  pages  on 
a  sheet,  by  elevating  the  print  dot  density  from  that  in 
the  normal  printing. 

In  the  foregoing  description,  the  selection  of  the 
4-page  simultaneous  printing  mode  is  manually  en- 
tered  from  the  console  panel  22,  but  such  instruction 
may  naturally  be  supplied  by  a  control  code  from  the 

5  host  computer.  However  the  instruction  from  the  pan- 
el  is  extremely  convenient  in  that  the  print  data  them- 
selves  are  not  changed. 

The  data  development  in  the  bit  map  memory  is 
exemplified  in  Figs.  9,  10  and  11,  but  may  assume 

10  any  form  as  long  as  the  output  image  can  be  repro- 
duced.  Also  the  capacity  of  said  memory  may  be 
smaller  than  four  pages  if  the  data  development  for 
unprinted  page  can  be  conducted  in  time  during  the 
printing  operation  for  another  page. 

15  Furthermore,  the  present  embodiment  is  not  lim- 
ited  to  the  simultaneous  printing  of  4  pages,  since 
printing  of  9  pages  on  a  sheet  is  possible  if  the  bit  map 
memory  17  has  a  sufficient  capacity  and  the  printer 
unit  24  can  print  with  a  tripled  dot  density. 

20 
[6th  embodiment] 

Fig.  14  is  a  block  diagram  of  a  printing  apparatus 
constituting  a  sixth  embodiment  of  the  present  inven- 

25  tion,  composed  of  a  controller  unit  41  in  which  a  CPU 
43  controls  the  various  units  according  to  a  control 
program  stored  for  example  in  an  unrepresented 
ROM,  and  a  printer  unit  42  for  processing  print  data 
entered  through  a  bus  51  in  synchronization  with 

30  clock  signals  supplied  from  a  synchronization  circuit 
49. 

Clock  generators  44  -  46  send  clock  signals  X1  - 
X3  to  a  selector  47,  which  selects  one  of  said  clock 

signals  X1  -  X3  according  to  a  selection  control  signal 
35  from  the  CPU  43  and  sends  thus  selected  clock  signal 

to  the  synchronization  circuit  49  through  a  bus  52.  A 
printer  CPU  48  processes  the  print  data  entered 
through  the  bus  51. 

A  bus  50  is  used  for  sending  data,  from  a  host 
40  equipment  such  as  a  word  processor,  or  an  unrepre- 

sented  console  panel,  to  the  CPU  43.  A  mode  memory 
53  functions  as  a  work  memory  of  the  CPU  43  and 
temporarily  stores  the  information  on  various  mode 
setting. 

45  Upon  detecting  that  the  memory  53  stores  a 
mode  for  automatic  setting  of  the  actual  print  dot  den- 
sity  of  the  printer  unit  42,  the  CPU  43  executes  the  au- 
tomatic  setting  of  the  dot  density  of  the  printer  unit  42. 

The  automatic  setting  of  the  actual  print  dot  den- 
50  sity  is  made  by  the  comparison,  made  by  the  CPU  43, 

of  the  horizontal  print  area  of  the  print  data  and  the  ef- 
fective  printing  width  of  the  recording  medium. 

The  function  of  the  apparatus  shown  in  Fig.  14 
will  be  explained  in  the  following  with  reference  to  a 

55  flow  chart  shown  in  Fig.  15. 
Fig.  15  shows  an  example  of  the  automatic  reso- 

lution  setting  sequence  to  be  executes  by  the  CPU 
43. 

9 
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At  first  a  step  S1  awaits  the  input  of  the  print  data 
through  the  bus  50,  and,  upon  entry  of  said  print  data, 
the  CPU  43  discriminates,  in  a  step  S2,  whether  a  flag 
in  the  memory  53  indicating  the  automatic  resolution 
setting  mode  is  on.  If  not,  a  step  S3  sends  the  clock 
signal  for  printing  with  the  resolution  designated  in  the 
print  data  to  the  synchronization  circuit  49  through  the 
selector  47  and  the  sequence  proceeds  to  steps  S7 
and  S8,  whereby  the  print  data  positioned  outside  the 
effective  print  area  are  disregarded  and  not  printed. 

On  the  other  hand,  if  the  step  S2  identifies  that 
said  flag  is  on,  the  CPU  43  calculates,  in  a  step  S4, 
the  effective  print  area  of  the  print  data  from  the  re- 
solution,  font  and  maximum  number  of  characters  en- 
tered  from  the  host  equipment  or  the  console  panel, 
for  example  by  calculating  the  font  pitch  multiplied  by 
the  maximum  number  of  characters.  Then  a  step  S5 
compares  the  horizontal  range  (perpendicular  to  the 
transporting  direction  of  the  printing  medium)  of  the 
calculated  effective  print  area  with  the  effective  print 
area  presetfor  the  printing  medium,  and  a  step  S6  dis- 
criminates  whether  the  calculated  print  area  of  the 
print  data  overflows  the  print  area  of  the  printing  me- 
dium.  If  not,  a  step  S7  executes  the  printing  of  said 
data  (including  character  information  and  image  infor- 
mation)  with  the  resolution  preset  for  the  print  data. 
Then  a  step  S8  discriminates  whether  all  the  print 
data  are  processed,  and,  if  processed,  the  sequence 
is  terminated.  On  the  other  hand,  if  not  yet  processed, 
the  sequence  returns  to  the  step  S7. 

On  the  other  hand,  if  the  step  S6  identifies  over- 
flowing,  a  step  S9  determines  such  a  clock  signal  as 
to  obtain  a  resolution  higher  than  the  preselected  re- 
solution,  or  namely  to  obtain  a  dot  density  by  which 
the  print  data  can  be  accommodated  within  the  effec- 
tive  print  area  of  the  printing  medium.  Then  a  step  S1  0 
sends  a  control  signal  to  the  selector  47.  Thus  a  step 
S11  selects  one  of  the  clock  signals  X1  -  X3,  and  a 
step  S12  sends  the  selected  clock  signal  to  the  syn- 
chronization  circuit  49  through  the  bus  52.  Then  a 
step  S1  3  prints  the  print  data  within  the  effective  print 
area  of  the  printing  medium,  and  the  sequence  re- 
turns  to  the  step  S8. 

In  the  above-explained  embodiment,  if  the  print- 
ing  with  the  dot  density  designated  in  the  input  print 
data  overflows  the  effective  print  area  predetermined 
in  the  printing  medium,  the  resolution  is  varied  for  ex- 
ample  in  three  levels  by  selecting  one  of  the  clock  sig- 
nals  X1  -  X3  generated  from  the  clock  generators  44 
-  46,  by  means  of  the  selector  47.  It  is  however  pos- 
sible  also  to  continuously  vary  the  resolution  with  a 
phase-locked  loop  circuit,  thereby  printing  the  data 
without  overflowing  or  blank  in  the  effective  print  area 
of  the  printing  medium. 

It  is  furthermore  possible  to  manually  enter  the 
resolution  for  example  from  the  console  panel. 

[7th  embodiment] 

(Structure  (Fig.  16)) 

5  Fig.  16  shows  the  structure  of  an  image  forming 
apparatus  constituting  a  7th  embodiment,  wherein  a 
laser  beam  printer  is  employed. 

There  are  shown  an  interface  61  for  controlling 
data  reception  from  a  host  computer  (not  shown)  or 

10  the  like;  a  page  buffer  memory  62  for  storing  the  re- 
ceived  print  data  and  effecting  page  editing;  a 
CGROM  63  storing  dot  matrix  character  patterns  cor- 
responding  to  character  codes,  and  in  this  case  stor- 
ing  four  character  patterns  of  different  numbers  of 

15  dots  for  each  character  code;  a  frame  memory  64  in 
which  image  data  corresponding  to  the  output  image 
are  to  be  developed;  a  parallel-serial  converter  65  for 
converting  the  data  developed  in  the  frame  memory 
64  into  serial  video  signal  67  for  supply  to  a  recorder 

20  unit  66;  a  programmable  clock  generator  68  for  gen- 
erating  clock  signals  for  the  parallel-serial  converter 
65  and  the  recorder  unit  66;  a  CPU  70  for  controlling 
the  entire  apparatus  according  to  a  control  program 
corresponding  to  a  flow  chart  shown  in  Fig.  17  and 

25  stored  in  a  ROM  71;  a  RAM  72  used  as  a  work  area 
of  the  CPU  70;  and  clock  signal  and  horizontal  and 
vertical  synchronization  signals  69  supplied  from  the 
clock  generator  68  to  the  recorder  unit  66. 

30  (Outline  of  control  sequence) 

At  first  there  will  be  explained  the  control  on  the 
print  dot  density. 

As  explained  before,  the  present  embodiment  is 
35  based  on  a  laser  beam  printer. 

Though  the  details  are  not  shown,  the  recorder 
unit  66  is  composed  of  a  semiconductor  laser  on/off 
controlled  by  the  video  signal  67,  a  photosensitive 
drum  for  forming  an  electrostatic  latent  image,  a  poly- 

40  gon  mirror  for  scanning  the  photosensitive  drum  with 
the  laser  beam,  a  motor  for  rotating  said  polygon  mir- 
ror  etc.,  and  the  formed  electrostatic  latent  image  is 
converted  into  a  visible  image  on  a  recording  sheet 
according  to  a  known  process.  In  the  present  embodi- 

45  ment  the  revolution  of  said  photosensitive  drum  is  as- 
sumed  to  be  constant. 

Consequently  the  print  dot  density  can  be  varied 
by  the  control  of  the  rate  of  clock  signals  from  the 
clock  generator  68.  For  example,  a  doubled  dot  den- 

50  sity,  in  comparison  with  that  in  the  normal  printing, 
can  be  obtained  by  quadrupling  the  rate  of  clock  sig- 
nals  supplied  to  the  parallel-serial  converter  65  and 
doubling  the  revolution  of  the  polygon  mirror. 

In  the  present  embodiment,  this  control  is  done 
55  by  the  CPU  70. 

The  printing  process  in  the  present  embodiment 
is  conducted  as  follows. 

Upon  receipt  of  data  of  a  page  from  an  unrepre- 

10 
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sented  host  equipment,  the  CPU  70  discriminates, 
from  the  amount  of  said  data,  whether  a  change  in  the 
dot  density  is  necessary  or  not.  Said  discrimination  is 
based  on  whether  the  area  of  the  image  data  devel- 
oped  in  the  frame  memory  according  to  the  printing 
parameters  in  the  received  data  is  larger  than  the  de- 
velopable  area  of  image  data  in  the  normal  print  dot 
density,  namely  whether  the  image  formed  according 
to  the  instruction  in  the  print  data  overflows  the  page. 
However  said  discrimination  can  also  be  made  on  the 
number  of  characters  in  a  line  or  the  number  of  lines 
in  a  page. 

In  case  an  overflow  is  identified,  though  it  is  pos- 
sible  to  select  a  font  with  fewer  number  of  dots  there- 
by  reducing  the  pitch  of  characters  and  lines,  the  pres- 
ent  embodiment  selects  a  font  with  same  or  larger 
number  of  dots  compared  with  the  instructed  font, 
and  the  image  data  are  developed  in  the  frame  mem- 
ory  and  thus  developed  image  data  are  printed  with 
an  increased  dot  density  so  that  the  data  can  be  ac- 
commodated  in  the  recording  sheet.  In  this  manner 
the  printed  characters  can  be  maintained  at  high  qual- 
ity. 

If  the  image  data  developed  in  the  frame  memory 
requires  an  area  of  twice  in  the  vertical  and  horizontal 
directions,  in  comparison  with  the  area  in  the  normal 
printing,  the  print  dot  density  can  be  doubled.  The  de- 
termination  of  dot  density  can  be  made  either  by  ana- 
lyzing  the  print  data,  or  after  the  actual  development 
of  said  image  data  in  the  frame  memory  64.  As  will  be 
apparent  from  the  foregoing  description,  the  frame 
memory  has  a  capacity  in  excess  of  one  page. 

(Control  sequence  (Fig.  17)) 

In  the  following  there  will  be  explained  the  control 
sequence  of  the  CPU  70  with  reference  to  Fig.  17. 

Upon  reception  of  the  data  from  an  external 
equipment,  a  step  S1  stores  the  received  data  in  the 
page  buffer  62,  and  this  step  S1  is  repeated  until  a 
step  S2  identifies  the  reception  of  data  of  a  page. 

Thereafter  a  step  S3  discriminates  whether  the 
received  data  can  be  accommodated  in  a  page,  and 
the  sequence  proceeds  to  a  step  S7  or  S4  respective- 
ly  if  said  discrimination  is  affirmative  or  negative. 

The  step  S4  selects  a  font  size  capable  of  main- 
taining  sufficient  print  quality  even  at  an  elevated 
print  dot  density.  Then  a  step  S5  discriminates  wheth- 
er  thus  selected  font  size  provides  a  printable  resolu- 
tion  (print  dot  density).  For  example,  if  the  reproduci- 
ble  dot  density  is  in  a  range  of  240  to  480  dpi,  discrim- 
ination  is  made  whether  a  dot  density  within  this 
range  is  achievable. 

After  the  determination  of  the  optimum  font  size 
and  print  dot  density  in  this  manner,  a  step  S6  sets 
data  corresponding  to  the  resolution  in  the  clock  gen- 
erator  68,  thereby  generating  clock  signals  of  a  cor- 
responding  frequency. 

Then  a  step  S7  executes  the  development  of  im- 
ate  data  of  one  page,  by  developing,  in  succession, 
the  character  patterns  of  the  selected  font  size  in  the 
frame  memory  64.  Then  steps  S8  and  S9  send  the 

5  data,  developed  in  the  frame  memory  64,  to  the  par- 
allel-serial  converter  65,  thereby  sending  video  signal 
to  the  recorder  unit  66.  The  parallel-serial  converter 
65  releases  the  video  signal  in  synchronization  with 
the  clock  signals  thus  set. 

10 
[8th  embodiment  (Figs.  18  and  19)] 

Fig.  18  is  a  block  diagram  of  an  image  forming  ap- 
paratus  constituting  an  eighth  embodiment. 

15  The  present  embodiment  is  different  from  the 
foregoing  ones  in  that  the  frequency  supplied  to  a  sig- 
nal  forming  unit  73  is  obtained  either  from  an  oscilla- 
tor  75  or  76  by  the  control  of  a  selector  74.  The  oscil- 
lators  75,  76  have  mutually  different  but  fixed  fre- 

20  quencies,  which  can  be  selected  according  to  the  re- 
quested  resolution.  Based  on  the  clock  signals  from 
the  oscillator  selected  by  the  selector  74,  the  signal 
forming  unit  73  sends  a  conversion  command  signal 
to  the  parallel-serial  converter  65,  and  also  sends  the 

25  horizontal  and  vertical  synchronization  signals  to  the 
recorder  unit  66  through  a  signal  line  69.  In  this  man- 
ner  the  print  dot  density  is  selectable  in  two  levels. 

In  the  following  explained  is  the  control  sequence 
of  this  eighth  embodiment,  with  reference  to  Fig.  19. 

30  A  program  corresponding  to  Fig.  19  is  stored  in  the 
ROM  71. 

The  control  sequence  up  to  a  step  S43  is  same 
as  that  in  Fig.  17  and  will  not,  therefore,  be  explained. 

If  the  received  data  cannot  be  accommodated  in 
35  a  page,  the  sequence  proceeds  to  a  step  S44  for  se- 

lecting  a  necessary  font  size  from  the  font  memory 
63.  Then  a  step  S45  selects  a  resolution  correspond- 
ing  to  the  selected  font  size,  and  a  step  S46  discrim- 
inates  whether  the  image  printed  with  those  selected 

40  font  size  and  resolution  can  be  accommodated  in  a 
page.  If  not,  the  steps  S44  and  S45  are  executed 
again  to  select  other  parameters. 

After  said  parameter  selection,  a  step  S47  sends 
a  selection  signal  to  the  selector  74  so  as  to  realize 

45  the  determined  resolution  (print  dot  density). 
Succeeding  steps  S48  to  S50  are  identical  with 

the  steps  S7  to  S9  in  Fig.  17,  generating  character 
patterns  corresponding  to  the  edited  character  codes 
by  a  selected  font  of  the  CGROM  63  and  developing 

so  the  dot  data  in  the  frame  memory  64.  The  prepared 
dot  data  are  supplied  to  the  parallel-serial  converter 
65,  and  the  recording  data  are  released  in  synchron- 
ization  with  the  conversion  command  signal. 

In  the  7th  and  8th  embodiments,  if  the  output  im- 
55  age  based  on  the  received  data  overflows  a  page,  the 

printing  is  made  with  an  elevated  resolution,  instead 
of  employing  a  character  font  with  reduced  number  of 
dots,  it  is  made  possible  to  print  the  characters  in  a 

11 
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page  without  scarif  icing  the  quality  thereof. 
In  the  foregoing  description  the  print  dot  density 

is  varied  in  both  vertical  and  horizontal  directions,  but 
it  is  also  possible  to  vary,  for  example,  the  print  dot 
density  in  the  main  scanning  direction  only,  according 
to  the  received  data. 

[9th  embodiment] 

(Structure  (Figs.  20  and  21)) 

Fig.  20  is  a  block  diagram  of  a  laser  beam  printer 
constituting  a  ninth  embodiment. 

There  are  provided  an  interface  81  for  receiving, 
from  an  unrepresented  host  computer  or  the  like,  im- 
age  data,  text  data  and  print  data  composed  of  print 
control  parameters,  including  sheet  size,  font,  font 
size,  font  style  and  image  dot  density  of  the  image 
data;  a  page  buffer  memory  82  for  storing  the  print 
data  received  through  the  interface  81  and  effecting 
page  editing  with  code  analysis;  a  work  memory  83 
for  storing  the  print  control  parameters  for  a  printer 
unit  87  as  will  be  explained  later;  a  font  memory  84 
storing  font  data  of  different  number  of  dots,  classi- 
fied  for  example  according  to  the  style  and  size;  a  bit 
map  memory  85  for  storing  dot  image  to  be  transfer- 
red  to  the  printer  unit  87;  a  parallel-serial  converter  86 
for  converting  the  parallel  data,  read  from  the  bit  map 
memory  85,  into  serial  data  for  supply  to  the  printer 
unit  87;  and  a  pulse  generator  88  for  generating  im- 
age  clock  signals  of  a  frequency  corresponding  to  the 
selected  resolution  (dot  density).  As  the  parallel-ser- 
ial  converter  86  releases  the  video  signal  in  synchron- 
ization  with  said  image  clock  signals,  the  dot  density 
in  the  main  scanning  direction  can  be  varied,  as  will 
be  explained  later,  by  a  change  in  the  frequency  of 
said  image  clock  signals. 

A  MPU  89  controls  the  page  editing  and  the  print- 
ing  operation,  based  on  a  control  program  (including 
that  corresponding  to  Figs.  22Aand  22B),  stored  in  an 
internal  program  memory  89a.  A  scanner  driver  90 
drives  a  scanner  motor  (to  be  explained  later)  consti- 
tuting  a  part  of  the  beam  scanning  system  in  the  pres- 
ent  embodiment,  based  on  the  speed  data  corre- 
sponding  to  the  resolution  set  by  the  MPU  89. 

The  MPU  89  also  functions  as  means  for  detect- 
ing  the  sheet  size  designated  by  the  host  computer 
and  the  sheet  size  in  a  sheet  cassette  loaded  in  the 
apparatus,  and  means  for  setting  the  print  dot  density 
based  on  the  result  of  said  detection.  More  specifical- 
ly,  the  print  dot  density  is  determined  from  the  relation 
of  sheet  sizes  detected  by  said  detecting  means  and 
is  stored  in  the  work  memory  83.  The  pulse  generator 
88  and  the  scanner  driver  90  are  controlled  according 
to  said  print  dot  density,  and  the  printing  operation  is 
conducted  by  the  printer  unit  87. 

Fig.  21  schematically  shows  the  structure  of  the 
printer  unit  87.  In  the  present  embodiment  there  is 

employed  an  optical  printer  in  which  an  image  is 
formed  on  a  photosensitive  member  by  scanning  with 
a  laser  beam  thereon. 

A  laser  driver  9  1  turns  on  and  of  f  a  laser  92  by  the 
5  image  (video)  signal  from  the  parallel-serial  converter 

86. 
A  scanner  motor  93  rotates  a  polygon  mirror  94 

with  a  revolution  corresponding  to  a  value  set  in  the 
scanner  driver  90.  A  photosensitive  member  95  rotat- 

10  ed  at  a  constant  speed  with  a  driving  motor  (not 
shown)  and  is  axially  scanned  with  the  laser  beam  re- 
flected  by  a  face  of  the  polygon  mirror  94,  whereby  an 
electrostatic  latent  image  is  formed  on  said  member. 
The  image  formation  thereafter  is  conducted  by  a 

15  known  electrophotographic  process. 

(Outline  of  function) 

In  the  above-explained  image  forming  appara- 
20  tus,  if  the  data  from  the  host  computer  are  of  B4-size 

while  the  sheet  loaded  in  the  apparatus  is  of  A4-size, 
the  printing  operation  is  conducted  with  an  elevated 
print  dot  density  so  as  to  accommodate  the  image  in 
the  A4-sized  sheet. 

25  The  print  dot  density  is  controlled  by  data  set  in 
the  pulse  generator  88  and  the  scanner  driver  90. 

For  example,  following  control  is  executed  in  or- 
der  to  double  the  print  dot  density. 

Since  the  revolution  of  the  photosensitive  mem- 
30  ber  95  is  constant,  the  number  of  scanning  lines  on 

the  photosensitive  member  95  has  to  be  doubled  in 
order  to  obtain  a  doubled  dot  density  in  the  sub  scan- 
ning  direction.  This  is  achieved  by  doubling  the  revo- 
lution  of  the  polygon  mirror  94. 

35  However  the  doubled  revolution  of  the  polygon 
mirror  94  reduces  the  print  dot  density  in  the  main 
scanning  direction  to  a  half.  Thus,  in  order  to  double 
the  dot  density  in  said  main  scanning  direction,  the 
frequency  of  the  video  clock  signals,  which  is  the  syn- 

40  chronization  signal  for  the  video  signal,  is  to  be  quad- 
rupled. 

The  above-explained  control  allows  to  double  the 
print  dot  density,  in  comparison  with  that  in  the  normal 
printing.  Stated  differently,  the  print  dot  densities  in 

45  the  main  and  sub  scanning  directions  can  be  arbitrar- 
ily  selected  by  the  control  of  the  pulse  generator  88 
and  the  scanner  driver  90. 

The  calculation  of  the  print  dot  density  from  the 
size  of  the  sheet  loaded  in  the  apparatus  and  the  size 

so  designated  from  the  host  equipment  may  be  simpli- 
fied  by  storing  the  relation  thereof  in  a  table.  In  such 
case  the  data  for  the  pulse  generator  88  and  the  scan- 
ner  driver  90  corresponding  to  each  print  dot  density 
are  also  stored  in  said  table. 

55  Also  the  size  of  the  sheet  loaded  in  the  apparatus 
can  be  detected  in  various  methods.  For  example  a 
cassette  containing  the  printing  sheets  is  inserted 
into  a  slot,  there  may  be  provided  plural  microswitch- 
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es  in  said  slot,  and  the  sheet  size  can  be  detected 
from  the  contact  of  said  microswitches  with  the  cas- 
sette.  Naturally  there  may  be  employed  already 
known  methods  for  detecting  the  sheet  size. 

(Control  sequence  (Figs.  22Aand  22B)) 

In  the  following  explained  is  the  control  sequence 
of  the  MPU  89,  with  reference  to  Figs.  22Aand  22B. 

At  first  a  step  S1  discriminates  whether  the  input 
data  are  sheet  size  designating  information,  and,  if 
so,  a  step  S2  stores  the  designated  sheet  size  in  the 
work  memory  83. 

On  the  other  hand,  if  the  discrimination  of  the 
step  S1  turns  out  negative,  a  step  S3  discriminates 
whether  said  data  are  printing  parameters,  and  if  so, 
the  sequence  proceeds  to  the  step  S2  for  effecting  a 
step  explained  above. 

In  other  cases,  namely  if  the  input  data  are  for  ex- 
ample  character  codes,  a  step  S4  stores  said  data  in 
the  page  buffer  82,  and  the  sequence  from  the  step 
S1  is  repeated  until  a  step  S5  identifies  the  comple- 
tion  of  process  for  the  data  of  a  page. 

Thereafter  a  step  S6  constructs  the  page  data  by 
analyzing  the  data  stored  in  the  page  buffer  82,  and 
stores  the  page  number  and  the  start  address  of  the 
page  buffer  in  the  work  memory  83.  Then  a  step  S7 
reads  the  data  indicated  by  the  start  address,  and  a 
step  S8  causes  the  font  memory  84  to  generate  a 
character  pattern,  and  develops  it  in  the  bit  map  mem- 
ory  85.  The  step  S8  is  repeated  until  a  step  S9  iden- 
tifies  that  the  development  of  character  patterns  of  a 
page  is  completed. 

After  the  completion  of  pattern  development  of  a 
page,  the  sequence  proceeds  to  a  step  S10  for  dis- 
criminating  whether  the  size  of  sheet  loaded  in  the  ap- 
paratus  coincides  with  the  size  designated  by  the 
host  computer,  stored  in  the  work  memory  83. 

If  said  sizes  mutually  coincide,  a  step  S12  stores 
default  values  R0  and  f0,  for  obtaining  the  normal  print 
dot  density,  respectively  in  the  scanner  driver  90  and 
the  pulse  generator  88. 

On  the  other  hand,  if  said  sizes  are  mutually  dif- 
ferent,  the  print  dot  density  is  calculated  from  said  si- 
zes,  and  values  RN,  fN  for  realizing  said  dot  density  are 
set  in  the  scanner  driver  90  and  the  pulse  generator 
88. 

After  the  data  setting  in  this  manner,  a  step  S13 
waits  until  the  printer  unit  87  becomes  capable  of 
printing  with  thus  set  dot  density.  A  next  step  S14 
sends  the  data  developed  in  the  bit  map  memory  to 
the  parallel-serial  converter  86  for  supply  as  the  video 
signal  to  the  printer  unit  87.  Then  a  step  S1  5  discrim- 
inates  whether  the  process  of  the  step  S14  is  complet- 
ed  for  the  data  of  a  page,  and,  if  not  completed,  the 
sequence  returns  to  the  step  S14.  After  the  comple- 
tion  of  data  output  of  a  page,  a  step  S1  6  discriminates 
whether  the  image  of  said  page  has  been  printed  by 

a  predetermined  number,  and  the  sequence  starting 
from  the  step  S13  is  repeated  until  said  predeter- 
mined  number  of  prints  is  obtained. 

As  explained  above,  the  present  embodiment  en- 
5  ables,  even  when  a  sheet  size  different  from  that 

loaded  in  the  apparatus  is  designated  by  a  control 
command  in  the  print  data,  to  form  the  output  image 
on  the  sheet  available  on  the  apparatus. 

The  present  embodiment  has  been  explained  by 
10  a  printing  mechanism  in  which  a  photosensitive  mem- 

ber  95  is  scanned  with  a  laser  beam,  modulated  by 
the  video  signal,  by  means  of  a  polygon  mirror  94  ro- 
tated  by  the  scanner  motor  93,  but  the  present  inven- 
tion  is  also  applicable  to  an  optical  printer  utilizing  an 

15  LED  array  or  a  liquid  crystal  shutter. 
For  example  in  a  LED  printer  utilizing  an  LED  ar- 

ray,  the  LED's  are  arranged  in  the  main  scanning  di- 
rection  with  a  pitch  corresponding  to  the  dot  density. 
Consequently,  if  there  are  required  three  different 

20  densities  D1  -  D3  in  the  main  scanning  direction, 
three  LED  arrays  are  positioned  around  the  photo- 
sensitive  member  and  are  suitably  selected.  The  dot 
density  in  the  sub  scanning  direction  can  be  changed 
by  the  interval  of  lighting  of  the  LED  array,  in  relation 

25  to  the  rotating  speed  of  the  photosensitive  member 
and  the  required  dot  density. 

In  the  main  scanning  direction,  the  data  read  from 
the  bit  map  memory  85  are  latched  in  succession  in 
a  register  corresponding  to  the  LED  array  instead  of 

30  the  serial  video  signal,  and  the  LED  array  is  turned  on 
when  the  data  loading  of  a  line  is  completed.  Thus  the 
data  of  a  line  have  to  be  transferred  into  said  LED  ar- 
ray. 

35  [10th  embodiment] 

Fig.  23  is  a  block  diagram  of  a  facsimile  appara- 
tus  constituting  a  10th  embodiment  of  the  present  in- 
vention. 

40  In  Fig.  23,  a  CPU  101  controls  the  facsimile  ap- 
paratus  and  is  composed  for  example  of  a  micropro- 
cessor.  In  the  facsimile  apparatus  there  are  provided 
a  console  unit  102;  a  reader  unit  103;  a  recorder  unit 
104;  a  connection  unit  105  such  as  a  modem  or  a 

45  DSU,  for  connection  with  a  communication  network; 
a  communication  line  106;  a  ROM  107  storing  the 
control  program  of  the  CPU  101;  a  RAM  108  for  tem- 
porarily  storing  image  data  at  various  data  process- 
ings;  and  a  hard  disk  device  1  09  as  an  auxiliary  mem- 

50  ory  for  the  image  data. 
In  the  following  there  will  be  explained  the  basic 

function  of  the  facsimile  apparatus,  with  reference  to 
Fig.  24. 

In  a  stand-by  state  of  the  facsimile  apparatus 
55  (step  S1  ),  if  the  start  of  function  thereof  is  instructed 

(step  S2),  the  operating  mode  is  discriminated  (step 
S3),  and  there  is  conducted  a  transmitting  operation 
(steps  S4  -  S6),  a  copying  operation  (steps  S7  -  S9) 
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or  a  receiving  operation  (steps  S10  -S12).  After  the 
completion  of  these  operations  (step  S13),  the  appa- 
ratus  re-enters  the  stand-by  state  (step  S1).  In  the  op- 
eration  (S4  -  S12),  the  image  data  are  temporarily 
stored  in  the  RAM  108  functioning  as  a  data  buffer, 
and  the  data  eventually  overflowing  the  RAM  1  08  are 
transferred  to  the  hard  disk  109. 

Fig.  25  is  a  detailed  view  of  the  console  panel  1  02 
of  the  facsimile  apparatus,  wherein  provided  are  a 
display  unit  131;  ten-keys  132;  one-touch  keys  133; 
function  keys  134;  and  a  display  unit  135  indicating 
the  remaining  amount  of  the  recording  sheet. 

In  the  following  explained  is  the  basic  function  of 
the  recorder  unit  104,  composed  of  a  laser  beam  prin- 
ter,  of  the  present  embodiment. 

Referring  to  Fig.  26,  there  are  provided  a  semi- 
conductor  laser  141  capable  of  turning  on  and  off  the 
laser  beam  corresponding  to  the  white  and  black  dots 
of  the  image  data  to  be  recorded;  a  polygon  mirror 
motor  142;  a  polygon  mirror  143  rotated  by  said  motor 
142;  an  imaging  optical  system  144  such  as  an  f9 
lens;  a  mirror  145;  a  photosensitive  drum  146;  a  de- 
veloping  unit  147;  a  recording  sheet  148;  a  conveyor 
belt  149;  and  fixing  rollers  150. 

The  laser  beam  emitted  from  the  semiconductor 
laser  141  is  deflected  by  the  rotary  polygon  mirror 
143,  and  scans  the  photosensitive  drum  146  by  way 
of  the  optical  system  144  and  the  mirror  145  (main 
scanning).  During  the  main  scanning  of  a  line,  the 
photosensitive  drum  146  rotates  by  the  line  pitch  (sub 
scanning).  The  image  thus  formed  on  the  photo  sen- 
sitive  drum  is  developing  in  the  developing  unit  147, 
and  is  transferred  onto  the  recording  sheet  148,  which 
is  transferred  by  the  conveyor  belt  149  and  fixed  by 
the  fixing  rollers  150.  The  photosensitive  drum  146, 
developing  unit  147,  conveyor  belt  149  and  fixing  roll- 
ers  150,  constituting  the  sub  scanning  system,  are 
driven  by  a  conveyor  motor  162,  through  gears  and 
belts. 

In  the  following  explained  is  the  control  on  the  im- 
age  resolution  of  the  printer. 

At  first  the  resolution  in  the  main  scanning  direc- 
tion  is  determined  by  the  number  of  on-off  dots  of  the 
semiconductor  laser  141  during  a  scanning  line  of  the 
laser  beam  by  the  polygon  mirror  143.  Thus  the  reso- 
lution  can  be  varied  (increased)  by  changing  (increas- 
ing)  the  on-off  speed  of  the  semiconductor  laser  141  , 
or  the  rotating  speed  of  the  polygon  mirror.  On  the 
other  hand,  the  resolution  in  the  sub  scanning  direc- 
tion  is  determined  by  the  amount  of  rotation  of  the 
photosensitive  drum  146  during  the  main  scanning 
time  of  a  line.  Consequently  the  resolution  in  the  sub 
scanning  direction  can  be  varied  (increased)  by 
changing  (increasing)  the  rotating  speed  of  the  motor 
162  driving  the  photosensitive  drum  146.  For  exam- 
ple,  in  order  to  obtain  the  resolutions,  in  the  main  and 
sub  scanning  directions,  of  Dx,  Dy  times  of  the  default 
values,  the  main  scanning  is  conducted  by  increasing 

the  on-off  speed  of  the  semiconductor  laser  141  to  Dx 
times  of  the  default  value,  while  the  sub  scanning  is 
conducted  by  reducing  the  rotating  speed  of  the  con- 
veyor  motor  to  1/Dy  of  the  default  value.  The  values 

5  Dx,  Dy  are  arbitrarily  selectable  but  preferably  within 
ranges  not  deteriorating  the  quality  of  the  image  re- 
corded  by  the  laser  printer. 

Fig.  27  shows  an  example  of  the  control  circuit  for 
the  above-explained  laser  printer. 

10  A  controller  151  controls  a  main  scanning  control 
unit  152  and  a  sub  scanning  control  unit  153,  based 
on  control  signals  and  image  signals  from  the  CPU 
101  of  the  facsimile  apparatus  101. 

The  main  scanning  control  unit  152  is  composed 
15  of  a  rotary  polygon  mirror  143  rotated  by  a  motor  142, 

driven  by  the  drive  signal  of  a  motor  driving  circuit  1  55, 
and  a  semiconductor  laser  141  driven  by  a  laser  driv- 
ing  circuit  159,  controlled  by  light  interval  signal  and 
image  signal  of  a  laser  emission  interval  control  cir- 

20  cuit  158.  The  sub  scanning  control  unit  153  is  com- 
posed  of  a  conveying  system  163  rotated  by  a  motor 
162  driven  by  driving  signal  of  a  motor  driving  circuit 
161.  When  a  signal  for  varying  the  resolution  is  given 
from  the  CPU  101  of  the  facsimile  apparatus,  the  con- 

25  trailer  151  sends,  according  to  the  instructed  resolu- 
tion,  a  signal  for  varying  the  interval  of  laser  beam 
emissions  to  the  control  circuit  158  of  the  main  scan- 
ning  system,  and  a  signal  for  varying  the  rotating 
speed  of  the  motor  1  62  to  the  motor  driving  circuit  161 

30  in  the  sub  scanning  system. 
The  recording  resolution  of  the  laser  printer  can 

be  varied  by  the  above-explained  control. 
Now  reference  is  made  to  Fig.  28  for  explaining 

the  function  in  receiving  the  image  data. 
35  Upon  entering  the  receiving  operation  (S14),  the 

facsimile  apparatus  receives  the  size  and  resolution 
of  the  original  to  be  received  (S15).  If  the  size  of  said 
original  to  be  received  can  be  entirely  recorded  on  the 
recording  sheet  (S16),  a  transmission  command  is 

40  sent  to  the  transmitting  unit  to  effect  the  transmission 
without  change  in  the  original  size  (S17).  Thereafter 
ordinary  receiving  operation  is  conducted  (S18  - 
S20). 

On  the  other  hand,  if  the  size  of  the  original  to  be 
45  received  requires  size  reduction  for  recording  on  the 

recording  sheet  (S16),  the  resolution  of  the  laser  prin- 
ter  is  so  controlled  that  the  size  of  the  original  to  be 
received  is  reduced  to  the  size  of  the  recording  sheet 
(S21).  Then  a  transmission  command  is  sent  to  the 

so  transmitting  unit  to  effect  the  transmission  without 
changing  the  original  size  (S17),  and  thereafter  nor- 
mal  receiving  operation  is  conducted  (S18  -  S20). 

The  setting  of  resolution  of  the  laser  printer  in  the 
above-explained  control  is  conducted  as  follows. 

55  If  the  original  to  be  received  is  A3-size  with  a  re- 
solution  of  200  dpi,  and  the  recording  sheet  is  A4-size, 
then  the  amount  of  information  in  a  main  scanning  line 
is: 

14 
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297  mm  x  200  bits/inch  25.4/inch  =  2339 
bits.  In  order  to  accommodate  this  image  information 
in  a  line  of  A4-sized  sheet: 

2339  bits  x  25.4  mm/inch  210  mm  =  283 
bits/inch.  Therefore  the  resolution  should  be  in- 
creased  to  283  dpi.  Similarly  the  resolution  in  the  sub 
scanning  direction  should  be  increased  to  283  dpi. 
The  required  resolution  can  be  calculated  in  a  similar 
manner  for  other  combinations  sheet  sizes. 

The  above-explained  control  of  the  resolution  of 
the  laser  printer  enables  reduced  recording  without 
loss  in  the  received  amount  of  information. 

In  the  above-explained  embodiment  the  resolu- 
tion  is  varied  by  the  interval  of  light  emissions  of  the 
semiconductor  laser  and  the  conveying  speed  of  the 
sheet,  but  there  may  be  utilized  a  change  in  the  rotat- 
ing  speed  of  the  polygon  mirror.  Also  said  control  is 
applicable  to  a  halftone  image  or  a  color  image.  Also 
if  the  shape  of  sheets  is  different,  for  example  be- 

2.  An  apparatus  according  to  claim  1  ,  wherein  said 
input  means  is  capable  of  entering  designation 
data  for  designating  an  area  on  which  the  image 
data  generated  from  the  code  data  is  to  be  print- 
ed, 

wherein  said  sending  means  transmits  the 
generated  image  data  at  a  speed  determined  in 
accordance  with  the  size  data  of  the  printing  me- 
dium  and  the  designation  data,  and 

5  wherein  said  control  means  also  outputs  a 
signal  for  controlling  the  scanning  speed  in  accor- 
dance  with  the  size  data  of  the  printing  medium 
and  the  designation  data. 

10  3.  An  apparatus  according  to  claim  1,  wherein  said 
printing  unit  is  a  laser  beam  printer. 

4.  An  apparatus  according  to  claim  3,  wherein  said 
scanning  means  includes  a  conveyance  motor 

15  (162)  for  conveying  the  printing  medium,  and 
wherein  said  scanning  means  changes  the  rota- 
tional  speed  of  said  conveyance  motor  on  the  ba- 
sis  of  the  signal  output  by  said  control  means. 

20  5.  An  apparatus  according  to  claim  3,  wherein  said 
scanning  means  includes  a  rotatable  polygonal 
mirror  (94,143)  and  wherein  said  scanning  means 
changes  the  rotational  speed  of  said  mirror  on  the 
basis  of  the  signal  output  from  said  control 

25  means. 

6.  An  apparatus  according  to  any  one  of  the  preced- 
ing  claims,  wherein  said  apparatus  is  a  facsimile 
apparatus  and  said  input  means  enters  size  data 

30  of  an  image  to  be  printed  in  accordance  with  the 
code  data. 

7.  An  apparatus  according  to  claim  6,  further  com- 
prising  means  for  performing  a  comparison  be- 

35  tween  size  data  representing  the  printing  medium 
and  the  size  designating  data, 

wherein  said  sending  means  transmits  the 
generated  image  data  at  a  sending  rate  deter- 
mined  in  accordance  with  an  output  from  said 

40  comparing  means,  and 
wherein  said  control  means  controls  said 

scanning  speed  in  accordance  with  an  output 
from  said  comparing  means. 

45  8.  An  apparatus  according  to  any  one  of  claims  1  to 
7,  wherein  said  input  means  enters  the  code  data 
and  size  designating  data  for  designating  a  size 
of  the  printing  medium  from  a  host  computer  or 
the  like. 

Patentanspruche 

1.  Datenverarbeitungseinrichtung  zum  Steuern  ei- 
55  ner  Druckereinheit  (66,  87),  die  eine  Vorrichtung 

(90,  142,  143,  162)  zum  Abtasten  einerfotoemp- 
findlichen  Trommel  (95,  146)  mit  moduliertem 
Licht  enthalt,  mit 

tween  the  legal  size  and  the  letter  size,  it  is  possible  20 
to  vary  the  resolutions  in  the  main  and  sub  scanning 
directions  in  respective  ratios,  or  to  reduce  the  image 
according  to  a  larger  reduction  ratio  in  order  to  avoid 
the  deformation  of  the  image. 

In  the  foregoing  description  the  laser  beam  prin-  25 
ter  is  employed  as  recording  means,  but,  according  to 
the  spirit  of  the  present  invention,  there  may  be  em- 
ployed  other  recording  apparatus  capable  of  varying 
the  resolution  in  the  main  scanning  direction,  such  as 
an  ink  jet  printer,  a  wire  dot  printer  or  a  thermal  printer  30 
with  a  scanning  head. 

Claims 
35 

1.  A  data  processing  apparatus  for  controlling  a 
printer  unit  (66,87),  which  includes  means 
(90,142,143,162)  for  scanning  a  photosensitive 
drum  (95,146)  with  modulated  light,  comprising: 

input  means  (81  )  for  entering  code  data;  40 
process  means  (89)  for  processing  the 

code  data  to  generate  image  data; 
sending  means  (65,86)  for  transmitting 

the  generated  image  data  to  the  printer  unit  to 
generate  modulated  light;  and  45 

control  means  (73)  for  controlling  the 
scanning  speed  of  the  modulated  light  relative  to 
said  drum,  and  characterised  in  that: 

the  scanning  speed  and  the  rate  at  which 
the  sending  means  transmit  the  generated  image  50 
data  are  both  in  accordance  with  data  determined 
by  the  size  of  the  recording  medium. 

15 
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einer  Eingabeeinrichtung  (81)  zum  Einge- 
ben  von  Codedaten, 

einer  Prozelieinrichtung  (89),  die  die  Co- 
dedaten  zum  Erzeugen  von  Bilddaten  verarbei- 
tet, 

einer  Sendeeinrichtung  (65,  86),  die  zum 
Erzeugen  des  modulierten  Lichtes  die  erzeugten 
Bilddaten  zu  der  Druckereinheit  ubertragt,  und 

einer  Steuereinrichtung  (73)  zum  Steuern 
der  Abtastgeschwindigkeit  des  modulierten  Lich- 
tes  in  Bezug  auf  die  Trommel, 
dadurch  gekennzeichnet,  dad 

die  Abtastgeschwindigkeit  und  die  Ge- 
schwindigkeit,  mit  der  die  Sendeeinrichtung  die 
erzeugten  Bilddaten  ubertragt,  beide  mit  Daten 
in  Ubereinstimmung  sind,  die  durch  das  Format 
des  Aufzeichnungsmediums  bestimmt  sind. 

2.  Einrichtung  nach  Anspruch  1  ,  in  der  die  Eingabe- 
einrichtung  zum  Eingeben  von  Bestimmungsda- 
ten  zum  Bestimmen  eines  Bereichs  geeignet  ist, 
an  dem  die  aus  den  Codedaten  erzeugten  Bild- 
daten  zu  drucken  sind, 

bei  dem  die  Sendeeinrichtung  die  erzeug- 
ten  Bilddaten  mit  einer  Geschwindigkeit  uber- 
tragt,  die  in  Ubereinstimmung  mit  den  Formatda- 
ten  fur  das  Druckmedium  und  den  Bestimmungs- 
daten  bestimmt  ist,  und 

in  der  die  Steuereinrichtung  auch  ein  Si- 
gnal  zum  Steuern  der  Abtastgeschwindigkeit  in 
Ubereinstimmung  mit  den  Formatdaten  fur  das 
Druckmedium  und  den  Bestimmungsdaten  ab- 
gibt. 

3.  Einrichtung  nach  Anspruch  1,  bei  der  die 
Drukkereinheit  ein  Laserstrahldrucker  ist. 

4.  Einrichtung  nach  Anspruch  3,  bei  der  die  Abtast- 
vorrichtung  einen  Fordermotor  (162)  zum  Befor- 
dern  des  Druckmediums  enthalt  und  bei  der  die 
Abtastvorrichtung  die  Drehzahl  des  Fordermo- 
tors  aufgrund  des  von  der  Steuereinrichtung  ab- 
gegebenen  Signals  andert. 

5.  Einrichtung  nach  Anspruch  3,  bei  der  die  Abtast- 
vorrichtung  einen  drehbaren  Polygonalspiegel 
(94,  143)  enthalt  und  bei  der  die  Abtastvorrich- 
tung  die  Drehzahl  des  Spiegels  aufgrund  des  von 
der  Steuereinrichtung  abgegebenen  Signals  an- 
dert. 

6.  Einrichtung  nach  irgendeinem  der  vorangehen- 
den  Anspruche,  bei  der  die  Einrichtung  ein  Fak- 
similegerat  ist  und  die  Eingabeeinrichtung  For- 
matdaten  fur  ein  zu  druckendes  Bild  in  Uberein- 
stimmung  mit  den  Codedaten  eingibt. 

7.  Einrichtung  nach  Anspruch  6,  die  ferner  eine  Ein- 

richtung  zum  Ausfuhren  eines  Vergleichs  zwi- 
schen  das  Druckmedium  darstellenden  Format- 
daten  und  den  Formatbestimmungsdaten  ent- 
halt, 

5  wobei  die  Sendeeinrichtung  die  erzeugten 
Bilddaten  mit  einer  Sendegeschwindigkeit  uber- 
tragt,  die  in  Ubereinstimmung  mit  einem  Aus- 
gangssignal  aus  der  Vergleichseinrichtung  be- 
stimmt  ist,  und 

10  wobei  die  Steuereinrichtung  die  Abtastge- 
schwindigkeit  in  Ubereinstimmung  mit  einem 
Ausgangssignal  aus  der  Vergleichseinrichtung 
steuert. 

15  8.  Einrichtung  nach  irgendeinem  der  Anspruche  1 
bis  7,  in  der  die  Eingabeeinrichtung  die  Codeda- 
ten  und  Formatbestimmungsdaten  fur  das  Be- 
stimmen  eines  Formates  des  Druckmediums  aus 
einem  Verarbeitungscomputer  oder  dergleichen 

20  eingibt. 

Revendications 

25  1.  Appareil  de  traitement  de  donnees  pour 
commander  une  unite  d'imprimante  (66,  87),  qui 
comporte  des  moyens  (90,  142,  143,  162)  pour 
balayer  un  cylindre  photosensible  (95,  146)  avec 
de  la  lumiere  modulee,  comprenant: 

30  un  moyen  d'entree  (81)  pour  I'introduction 
de  donnees  de  code; 

un  moyen  de  traitement  (89)  pour  traiter 
les  donnees  de  code  afin  de  generer  des  don- 
nees  d'image; 

35  des  moyens  d'envoi  (65,  86)  pour  trans- 
mettre  les  donnees  d'image  generees  a  I'unite 
d'imprimante  afin  de  generer  de  la  lumiere  modu- 
lee;  et 

un  moyen  de  commande  (73)  pour 
40  commander  la  vitesse  de  balayage  de  la  lumiere 

modulee  par  rapport  audit  cylindre,  et  caracterise 
en  ce  que: 

la  vitesse  de  balayage  et  la  cadence  a  la- 
quelle  les  moyens  d'envoi  transmettent  les  don- 

45  nees  d'image  generees  sont  toutes  deux  confor- 
mes  aux  donnees  determinees  par  les  dimen- 
sions  du  support  d'enregistrement. 

2.  Appareil  selon  la  revendication  1  ,  dans  lequel  le- 
50  dit  moyen  d'entree  est  capable  d'introduire  des 

donnees  de  designation  pour  designer  une  zone 
dans  laquelle  les  donnees  d'image  generees  a 
partir  des  donnees  de  code  doivent  etre  impri- 
mees, 

55  dans  lequel  lesdits  moyens  d'envoi  trans- 
mettent  les  donnees  d'image  generees  a  une  vi- 
tesse  determinee  conformement  aux  donnees  de 
dimension  du  support  d'impression  et  aux  don- 

16 
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nees  de  designation,  et 
dans  lequel  led  it  moyen  de  commande  de- 

livre  aussi  un  signal  pour  la  commande  de  la  vi- 
tesse  de  balayage  conformement  aux  donnees 
de  dimension  du  support  d'impression  et  aux  5 
donnees  de  designation. 

3.  Appareil  selon  la  revendication  1,  dans  lequel  la- 
dite  unite  d'imprimante  est  une  imprimante  a  fais- 
ceau  laser.  10 

4.  Appareil  selon  la  revendication  3,  dans  lequel  le- 
dit  moyen  de  balayage  comporte  un  moteur(162) 
de  transport  pour  transporter  le  support  d'im- 
pression,  et  dans  lequel  le  moyen  de  balayage  15 
modifie  la  vitesse  de  rotation  dudit  moteur  de 
transport  sur  la  base  du  signal  delivre  par  ledit 
moyen  de  commande. 

5.  Appareil  selon  la  revendication  3,  dans  lequel  le-  20 
dit  moyen  de  balayage  comporte  un  miroir  poly- 
gonal  rotatif  (94,  143)  et  dans  lequel  le  moyen  de 
balayage  modifie  la  vitesse  de  rotation  dudit  mi- 
roir  sur  la  base  du  signal  delivre  par  ledit  moyen 
de  commande.  25 

6.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  ledit  appareil  est 
un  telecopieur  et  ledit  moyen  d'entree  introduit 
des  donnees  de  dimension  d'une  image  a  impri-  30 
mer  en  fonction  des  donnees  de  code. 

7.  Appareil  selon  la  revendication  6,  comprenant  en 
outre  des  moyens  pour  effectuer  une  comparai- 
son  entre  des  donnees  de  dimension  represen-  35 
tant  le  support  d'impression  et  des  donnees  de 
designation  de  dimension, 

dans  lequel  lesdits  moyens  d'envoi  trans- 
mettent  les  donnees  d'image  generees  a  une  ca- 
dence  d'envoi  determinee  conformement  a  une  40 
sortie  desdits  moyens  de  comparaison,  et 

dans  lequel  ledit  moyen  de  commande 
commande  ladite  vitesse  de  balayage  conforme- 
ment  a  une  sortie  desdits  moyens  de  comparai- 
son.  45 

8.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  7,  dans  lequel  ledit  moyen  d'entree  in- 
troduit  les  donnees  de  code  et  des  donnees  de 
designation  de  dimension  pour  designer  une  di-  50 
mension  du  support  d'impression  a  partird'un  or- 
dinateur  principal  ou  similaire. 

55 
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