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©  Multi-screen  setting  condition  display  system. 

©  A  display  control  system  for  controlling  a  display 
unit  used  as  a  user  interface  in  a  recording  appara- 
tus  for  the  purposes  of  selecting  recording  functions 
and  setting  execution  conditions  where  each  of  the 
functions  includes  a  corresponding  plurality  of  func- 
tion  groups  comprising,  display  control  means  for 
controlling  the  display  unit  to  display  selection-mode 
screens  for  each  function  group  and  to  instruct  the 
operator  of  the  recording  apparatus  to  enter  values 
to  set  the  execution  conditions,  and  screen  control 
means  for  controlling  the  display  unit  to  display  an 

.area  that  indicates  the  set  state  of  each  of  the 
p  function  groups  for  each  of  the  functions  whereby 

the  operator  can  see  at  one  time  all  of  the  function 
@J  group  settings. 
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MULTI-SCREEN  SETTING  CONDITION  DISPLAY  SYSTEM 

The  proposed  console  panel  701  has  a  menu 
indication  panel  702  arranged  in  the  upper  portion 
thereof  and  provided  with  panel  portions  (703  to 
708),  the  contents  of  which  are  respectively  in- 

5  dicated  with  characters. 
Of  these,  a  sorter  panel  703  has  a  switch  709 

and  two  indication  lamps  710  by  which  a  sorting 
mode  (a  stack  mode  and  a  verification  mode)  can 
be  selected  in  the  case  where  a  sorter  is  con- 

10  nected. 
A  function  selection  panel  704  has  a  switch 

711  for  performing  picture  edition,  modification  or 
check,  a  switch  712  for  making  a  job  memory  work, 
and  a  switch  713  for  setting  various  duplication 

15  forms  such  as  a  rapid  sequence  paging  function,  a 
frame  removing  function,  a  binding  margin  setting 
function,  and  the  like,  a  switch  714  selects  double 
side-duplication,  and  indication  lamps  715  indicates 
the  switches  that  have  been  selected. 

20  A  monochromatic  color  emphasis  panel  705 
has  four  indication  lamps  715  for  indicating  the 
kind  (color)  or  a  currently  used  color  developer. 
Indication  lamps  715  are  arranged  in  the  upper- 
most  portion  thereof.  In  the  remainding  portion, 

25  there  are  provided  four  switches  716  to  719  and 
incation  lamps  710  for  indicating  which  of  the 
switches  716  to  71-9  is  set.  The  switches'  716  to 
719  are  named  as  "marking  color  switch  716," 
"partly  color  conversion  switch  717,"  "rapid  se- 

30  quence  color  synthesis  switch  718,"  and 
"monochromatic  color  switch  719,"  respectively. 

A  copy  density  panel  706  has  indication  lamps 
710  for  indicating  which  one  of  five  copy  density 
steps  is  selected,  and  shift  keys  720  and  721  for 

35  selecting  one  of  the  five  copy  density  steps.  When, 
for  example,  the  upper  shift  key  720  is  pushed,  the 
copy  density  steps  is  successively  decreased  so 
that  the  copy  density  becomes  lower.  When,  for 
example,  the  lower  shift  key  _  721  is  pushed  the 

40  copy  density  steps  are  successively  increased  so 
that  copy  density  becomes  higher.  For  example, 
the  copy  density  can  be  adjusted  in  16  steps.  An 
automatic  density  adjusting  switch  723  is  arranged 
under  the  copy  density  panel  706.  By  the  operation 

45  of  the  automatic  density  adjusting  switch  723,  the 
mode  is  set  to  an  automatic  density  adjusting 
mode  and  an  automatic  density  indication  lamp 
722  is  turned  on. 

A  magnification/paper  selection  panel  707  has 
so  a  left  portion  to  set  and  indicate  magnification,  and 

a  right  portion  to  perform  paper  selection.  The  left 
portion  to  set  and  indicate  magnification  includes 
shift  keys  724  and  725  for  setting  a  suitable  mag- 
nification,  a  magnification  indication  display  portion 
723,  a  fixed  magnification  key  726,  fixed  magnifica- 

Fieid  of  the  Invention 

The  present  invention  relates  to  picture  infor- 
mation  recording  appartus,  such  as  a  duplicator,  a 
fascimiie,  a  printer  and  the  like,  having  a  user 
interface  including  a  display  unit  for  performing 
operational  display  for  the  dual  purpose  of  select- 
ing  functions  and  setting  execution  conditions. 
More  particularly,  the  present  invention  relates  to  a 
multi-screen  setting  state  display  system  in  which 
the  set  state  of  all  screens  can  be  checked  collec- 
tively  on  a  divided  screen. 

Background  of  the  Invention 

Recently,  functions  employed  in  recording  ap- 
paratus  such  as  a  duplicator,  have  been  diversified 
by  the  use  of  a  computer  for  performing  control 
and  data  processing  operation.  Many  and  various 
operations  have  been  required  for  setting  condi- 
tions  to  select  functions  and  execute  the  selected 
functions,  it  is  difficult  for  operators  to  know  all  of 
the  various  operations,  and  operation  errors  caused 
by  operator  mistakes  are  likely  to  occur.  To  facili- 
tate  proper  operations,  a  console  panel  has  been 
employed.  The  console  panel  includes  various 
kinds  of  key  switches  and  operating  means  such  as 
ten  keypads  and  includes  indication  lamps  or  in- 
dicators  for  displaying  messages  to  assist  in  func- 
tion  selection,  state  sitting,  and  operation  guidance. 

In  general,  console  panels  on  which  keys, 
LEDs  and  liquid  crystal  indicators  are  arranged, 
such  as  for  example  back-lit  type  console  panels, 
message  display  type  console  panels  and  the  like, 
have  been  used  in  conventional  user  interfaces. 
The  backlit  type  console  panel  has  an  indication 
plate  in  which  fixed  messages  are  respectively 
arranged  in  predetermined  positions  so  as  to  be 
selectively  indicated  by  illuminating  the  indication 
plate  from  the  back  by  use  of  lamps  or  the  like. 
The  message  display  type  console  panel,  for  ex- 
ample,  has  liquid  crystal  display  elements  by  which 
various  messages  can  be  selectively  displayed 
without  enlargemet  of  the  display  area.  Selection 
between  the  two  types  is  determined  in  due  con- 
sideration  of  the  complexity  in  system  construction 
of  the  duplicator,  the  operation  property  thereof, 
and  the  like. 

Referring  to  Fig.  42,  there  is  shown  an  example 
of  the  console  panel  employed  in  a  duplicator, 
which  has  been  proposed  in  patent  applications 
previously  filed  by  the  assignee  of  the  present 
application  (for  example,  in  Japanese  Patent  Ap- 
plication  nos.  62-278653  to  62-278655). 
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tion  switches  arranged  in  the  console  panel.  Fur- 
ther,  the  arrangement  of  indication  lamps  and  in- 
dicators  and  the  number  thereof  vary  correspond- 
ingly. 

5  With  the  increase  in  use  of  this  type  duplicator 
in  offices,  the  requirements  of  users  have  become 
more  of  diverse  necessity  on  to  increase  in  the 
number  of  functions.  In  order  to  improve  operation 
property,  the  construction  of  the  console  panel 

w  needs  to  be  changed  to  make  it  possible  to  deter- 
mine  the  arrangement  and  size  of  keys  or  indica- 
tors  corresponding  to  the  optional  devices. 

Recording  apparatus,  such  as  duplicators,  are 
required  to  be  reduced  in  size  for  the  purpose  of 

75  efficiently  using  working  space.  However,  as  de- 
scribed  above,  as  the  number  of  functions  in  the 
console  panel  increases,  the  number  of  switches 
and  the  number  of  indicators  used  for  selection 
thereof  and  for  setting  operating  conditions  in- 

20  creases.  There  arises  a  problem  in  that  space 
required  for  the  console  becomes  too  large. 

The  applicant  of  this  application  has  proposed 
a  recording  apparatus  using  a  CRT  display  unit 
instead  of  employing  the  above-described  type 

25  console  panel  in  a  user  interface.  The  selection 
area  of  the  CRT  screen  is  set  by  key  operation  to 
carry  out  the  selection  of  functions  and  the  setting 
of  execution  conditions,  to  minize  the  number  of 
keys.  In  the  case  where  such  a  CRT  display  unit  is 

30  used,  however,  the  quantity  of  information  in- 
creases  as  the  number  of  functions  increases.  The 
display  unit  requires  a  wide  display  area,  and  is  not 
compatible  with  the  requirement  to  reduce  it  in 
size.  If  the  CRT  display  unit  is  made  small  in  size, 

35  it  is  not  possible  to  provide  all  of  necessary  infor- 
matoin  on  one  screen  in  an  understandable  format. 
According  to  the  aforementioned  proposal,  this 
problem  is  solved  by  using  a  screen  dividing  and 
display  method.  However,  in  the  case  where  one 

40  screen  is  divided  into  a  plurality  of  parts  to  be 
switched  and  displayed  to  carry  out  the  function 
setting  not  all  parts  will  displayed  to  the  same  time. 
Consequently,  screen  parts  must  be  selectively 
switched  for  displaying  and  it  is  required  to  check 

45  the  set  state  of  the  parts  not  being  displayed. 
Operation  becomes  complicated  and  setting  errors 
will  occur. 

tion  indication  plates  727,  and  indication  lamps 
710.  The  fixed  magnification  key  726,  the  fixed 
magnification  indication  plates  727  and  the  indica- 
tion  lamps  710  are  arranged  adjacent  to  the  shift 
keys  724  and  725  and  the  magnification  display 
portion  723.  The  right  portion  for  performing  selec- 
tion  of  paper  includes  eight  indication  plates  728 
for  indicating  paper  size  and  paper,  type,  and  shift 
keys  729  and  730.  To  the  left  of  the  eight  indication 
plates,  indication  lamps  710  are  arranged  to  in- 
dicate  selected  paper  size  and  paper  type.  Further, 
an  automatic  paper/magnification  selection  switch 
731  for  selecting  a  present  combination  of  mag- 
nification  and  paper  size  is  disposed  under  the 
magnification/paper  selection  panel  707. 

A  display  panel  708  located  at  the  right  of  the 
magnification  paper  selection  panel  707  has  a 
schematic  diagram  732  of  the  duplicator,  and  a 
liquid  crystal  display  portion  733.  The  diagram  732 
indicates  the  selected  supply  tray  and  the  area 
where  a  paper  jam  has  occurred.  The  liquid  crystal 
display  portion  733  displays  various  messages  in- 
cluding  if  appropriate  Japanese  Kanji  characters 
and  visually  indicates  function  selection  and  setting 
execution  conditions. 

Further,  various  keys  or  buttons  are  arranged 
under  the  display  panel  708.  These  keys  or  buttons 
include:  an  all  clear  button  734  for  returning  the 
duplicator  to  the  basic  state;  a  ten  key  keypad  735 
used  for  .inputting  numerical  values;  an  interrupt 
button  736  used  for  selecting  interrupting  operation 
in  the  continuous  copy  mode;  a  stop  clear  button 
737  used  for  stopping  copier  operation,  setting  the 
number  of  sheets  to  be  copied,  and  for  setting  a 
sorter  bin;  a  start  button  738  for  starting  copier 
operation;  a  selection  key  739  for  moving  a  cursor 
in  accordance  with  the  message  displayed  on  the 
liquid  crystal  display  portion  733;  a  setting  key  740 
used  for  performing  setting  according  to  a  position 
pointed  to  by  the  cursor;  and  the  like. 

The  aforementioned  console  panel  has  a  basic 
operation  area  related  to  basic  operations  such  as 
paper  selection  and  copy  density  setting,  and  an 
applied  operation  area  related  to  applied  operations 
such  as  function  selection  and  monochromatic  col- 
or  emphasis,  the  two  areas  being  arranged  sepa- 
rately.  In  addition,  the  applied  operations  are  as- 
sisted  by  displaying  messages  including  Kanjis  and 
Kanas  (used  in  Japanese  writing)  on  the  luqid 
crystal  display  portion  733,  to  minimize  the  occur- 
rence  of  operation  errors  in  the  panel  operation. 

In  the  case  of  a  duplicator,  the  possible  func- 
tions  vary  depending  on  the  attached  optional  de- 
vices,  such  as  a  sorter,  a  duplex  auto  document 
feeder,  a  middle  tray  capable  of  double-side  du- 
plication  and  an  IC  card  device.  The  functions  vary 
depending  on  the  combination  of  the  above-men- 
tioned  devices,  and  the  number  of  function  selec- 

50  Summary  of  the  Invention 

An  object  of  the  present  invention  is  to  provide 
a  multi-screen  setting  state  display  system  for  re- 
cording  apparatus  such  as  a  duplicator  which  has  a 

55  CRT  display  unit  reduced  in  size  with  a  divided 
screen  for  the  dual  purpose  of  selecting  functions 
and  setting  execution  conditions. 

Another  object  is  a  multi-serum  setting  state 
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display  system  in  which  the  set  state  of  the  mul- 
tiple  screens  is  checked  easily. 

A  further  object  of  the  present  invention  is  a 
multi-serum  setting  state  display  system  configured 
to  avoid  operation  setting  errors. 

These  and  other  objects  are  accomplished  by 
a  display  control  system  for  controlling  a  display 
unit  used  as  a  user  interface  in  a  recording  appara- 
tus  for  the  purposes  of  selecting  recording  func- 
tions  and  setting  execution  conditions  where  each 
of  the  functions  includes  a  corresponding  plurality 
of  function  groups  comprising  display  control 
means  for  controlling  the  display  unit  to  display 
selection-mode  screens  for  each  function  group 
and  to  instruct  the  operator  of  the  recording  ap- 
paratus  to  enter  values  to  set  the  execution  con- 
ditions,  and  screen  control  means  for  controlling 
the  display  unit  to  display  an  area  that  indicates  the 
set  state  of  each  of  the  function  groups  for  each  of 
the  functions  whereby  the  operator  can  see  at  one 
time  ail  of  the  function  group  settings. 

Fig.  12  is  a  schematic  view  for  explaining  a 
marking  system; 

Fig.  13  is  a  view  for  explaining  panel  division 
on  a  sensitive-material  belt; 

5  Fig.  14  is  a  schematic  diagram  showing  the 
function  of  the  marking  system; 

Fig.  15  is  a  timing  chart  of  the  sequence  for 
controlling  the  marking  system; 

Fig.  16  is  a  side  view  for  explaining  a  paper 
w  conveyance  system; 

Fig.  17  is  a  side  view  of  a  paper  tray; 
Fig.  18  is  a  plan  view  of  a  duplex  tray; 
Fig.  19  is  a  side  view  of  a  document  auto- 

matic  feeder; 
is  Fig.  20  is  a  plan  view  showing  an  example  of 

an  arrangement  of  sensors; 
Figs.  21  (a),  21  (b),  and  21  (c)  are  views  for 

explaining  the  operation  of  the  document  automatic 
feeder; 

20  Fig  22  is  a  side  view  showing  the  arrange- 
ment  of  a  sorter; 

Fig.  23  is  a  view  for  explaining  a  sorter 
driving  system; 

Figs.  24(a),  24(b),  24(c),  and  24(d)  are  views 
25  for  explaining  the  operation  of  the  sorter; 

Figs.  25(a),  25(b),  and  25(c)  are  views  show- 
ing  the  condition  in  which  a  user  interface  using  a 
display  unit  is  mounted  to  the  base  machine; 

Fig.  26  is  a  view  showing  the  outside  ap- 
30  pearance  of  the  user  interface  using  a  display  unit; 

Figs.  27(a),  27(b),  and  27(c)  are  views  for 
explaining  selection  mode  screens; 

Figs.  28(a),  28(b),  28(c),  and  28(d)  are  views 
showing  examples  of  screens  other  than  the  selec- 

35  tion  mode  screens; 
Figs.  29(a),  29(b),  and  29(c)  are  views  show- 

ing  examples  of  screen  layout; 
Fig.  30  is  a  diagram  showing  the  relationship 

between  a  U/l  CPU  and  a  main  CPU  connected  by 
40  a  serial  communication  path; 

Fig.  32  is  a  diagram  showing  the  software 
arrangement  of  the  user  interface; 

Fig.  33  is  a  diagram  for  explaining  the 
switching  control  of  screens; 

45  Fig.  31  is  a  diagram-  showing  the  hardware 
arrangement  of  the  user  interface; 

Fig.  34(a)  is  a  view  showing  an  example  of  a 
set  map  for  keyboard  scanning; 

Fig.  34(b)  is  a  view  showing  an  example  of  a 
50  set  map  for  LED  scanning; 

Fig.  35  is  a  view  showing  display  timing; 
Fig.  36  is  view  showing  an  example  of  ad- 

dress  correspondence  in  V-RAMs; 
Fig.  37  is  a  view  showing  the  correspon- 

55  dence  between  addresses  in  the  first  V-RAM  and 
positions  on  the  CRT  display; 

Fig.  38  is  a  diagram  for  explaining  a  circuit 
for  reading  out  a  character  generator; 

Brief  Description  of  the  Drawings 

The  manner  by  which  the  above  objects  and 
other  objects,  features,  and  advantages  of  the 
present  invention  are  attained  will  be  fully  apparent 
from  the  following  detailed  description  when  it  is 
considered  in  view  of  the  drawingss,  wherein: 

Fig.  1  is  a  view  showing  the  arrangement  of 
a  first  embodiment  of  the  recording  apparatus  us- 
ing  a  display  unit  in  accordance  with  the  present 
invention: 

Fig.  2  is  a  schematic  view  showing  the  ar- 
rangement  of  the  whole  recording  device  of  Fig.  1; 

Fig.  3  is  a  diagram  showing  the  construction 
of  a  control  system  of  the  recording  apparatus  of 
Fig.1; 

Fig.  4  is  a  diagram  showing  the  hardware 
arrangement  of  CPUs  used  in  the  apparatus  of  Fig. 
1; 

Figs.  5(a),  5(b),  and  5(c)  are  views  showing 
the  structure  of  transfer  data  in  serial  communica- 
tion  and  the  transmission  timing  thereof; 

Fig.  6  is  a  timing  chart  showing  data  transfer 
in  one  communication  cycle; 

Fig.  7  is  a  view  showing  the  state  transition 
of  the  processor; 

Figs.  8(a),  8(b),  and  8(c)  are  views  showing 
the  arrangement  of  a  scanning  exposure  device; 

Figs.  9(a)  and  9(b)  are  views  showing  the 
arrangement  of  a  lens  driving  system; 

Fig.  10  is  a  diagram  showing  the  arrange- 
ment  of  an  optical  control  system; 

Figs.  1  1  (a)  and  1  1  (b)  are  signal  diagrams  for 
explaining  the  operation  of  the  optical  system; 
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which  the  present  invention  applies.  The  duplicator 
includes  a  base  machine  1  and  some  additional 
devices  attachable  to  the  base  machine  1.  The 
base  machine  includes  a  glass  platen  2  provided 

5  for  supporting  an  original  document  (hereinafter 
simply  referred  to  as  "document"),  an  optical  sys- 
tem  3,  and  a  marking  system  5.  An  upper  tray  6-1  , 
a  middle  tray  6-2,  and  a  lower  tray  6-3  are  installed 
in  the  base  machine  1.  These  paper  supply  trays 

w  can  be  removed  through  the  front  of  the  base 
machine  1.  Inverters  9  and  10  and  a  duplex  tray  11 
are  arranged  in  a  paper  feed  system  7  for  feeding 
paper  from  the  paper  supply  trays.  A  user  interface 
12  having  a  CRT  display  uni  is  mounted  on  the 

r5  base  machine  1.  A  DADF  (duplex  auto  document 
feeder)  13  is  attached  on  the  glass  platen  2.  A  card 
device  can  be  attached  to  the  lower  portion  of  the 
user  interface  12  which  is  of  a  stand  type. 

The  following  additional  devices  can  be  at- 
20  tached  to  the  base  machine  1,  The  DADF  13  can 

be  replaced  by  any  one  of  an  RDH  15  (a  recir- 
culating  document  handler)  an  ADF  (automatic  doc- 
ument  feeder),  a  platen  with  an  editor  pad 
(coordinate  input  device),  and  a  platen  cover.  An 

25  MSI  (a  multi-sheet  inserter,  that  is,  a  manual  inser- 
tion  tray)  16  and  an  HCF  (a  high  capacity  feeder) 
17  can  be  attached  to  the  supply  side  of  the  paper 
feed  system  7.  One  or  more  sorters  19  can  be 
provided  to  the  output  side  of  the  paper  feed 

30  system  7.  In  the  case  where  the  DADF  13  is 
mounted  on  the  base  machine  1,  a  simple  catch 
tray  20  or  one  or  more  sorters  19  can  be  attached 
thereto.  In  the  case  where  the  RDH  15  is  mounted 
on  the  base  macine  1  ,  an  offset  catch  tray  21  for 

35  piling  up  collated  document  copies  and  a  finisher 
22  for  stapling  the  document  copies  be  attached, 
and  a  folder  23  can  also  be  attached. 

Fig.  39  is  a  view  showing  an  example  of  the 
correspondence  between  dot  pattern/data  and 
scanning  addresses; 

Fig.  40  is  a  diagram  showing  an  example  of 
the  arrangement  of  a  video  signal  control  circuit  in 
accordance  with  attribute  data; 

Fig.  41  is  a  flowchart  for  explaining  a  flow  of 
the  operation  for  changing  the  set  condition  display 
area;  and 

Fig.  42  is  a  view  showing  an  example  of  a 
conventional  user  interface  using  a  console  panel. 

Detailed  Description 

As  shown  in  Fig.  1,  according  to  the  present 
invention,  in  a  recording  apparatus  a  display  unit 
02  is  provided  in  a  user  interface  01  for  the  dual 
purpose  of  selecting  functions  and  setting  execu- 
tion  conditions.  The  functions  are  divided  into  a 
plurality  of  function  groups  to  set  selection-mode 
screens  05  for  every  function.  group  so  that  the 
selection-mode  screens  are  switched  and  dis- 
played  on  the  display  unit  03  according  to  a  screen 
switching  instruction  entered  through  a  key  board 
02  under  the  control  of  a  U/l  CPU.  An  area  for 
displaying  the  set  state  of  the  respective  screens  is 
provided  in  one  screen  of  the  display  unit  02. 

In  the  multi-screen  setting  state  display  system 
according  to  the  present  invention,  an  area  for 
displaying  the  set  state  of  the  respective  screens  is 
provided  in  one  screen,  so  that  the  set  state  of  all 
screens  can  be  always  viewed  and  checked  on  one 
screen.  The  set  state  of  the  respective  screens  can 
be  checked  so  easily  that  the  performance  of  the 
operators  can  be  improved.  Further,  different  dis- 
play  forms  are  provided  on  the  basis  of  distinction 
between  a  standard  mode  (automatic  setting  mode) 
and  a  specific  setting  mode  (a  setting  mode  other 
than  the  standard  mode),  to  aid  in  identification. 

Preferred  embodiments  of  the  present  inven- 
tion  will  be  described  with  reference  to  a  duplicator 
such  as  a  recording  apparatus.  In  the  following 
description,  (I)  to  (II)  are  sections  setting  forth  an 
outline  of  the  construction  of  a  complete  duplicator 
to  which  the  present  invention  applies  and  (III)  is  a 
section  showing  detailed  embodiments  of  the 
present  invention  as  used  in  a  duplicator. 

40  (I-2)  Functions  and  Features  of  the  System 

(A)  Functions 

45  The  present  invention  has  a  significant  feature 
in  that  an  entire  duplicating  operation  is  executed 
automatically  with  various  functions  corresonding  to 
the  needs  of  the  users  Menus  relating  the  possible 
functions,  execution  conditions,  and  the  like  are 

so  displayed  on  the  CRT  display  unit  in  the  user 
interface  12  to  attain  simple  and  easy  handling. 

The  main  functions  of  the  duplicator  are  as 
follows.  Menus  for  the  selection  of  the  functions, 
execution  conditions,  and  the  like,  can  be  dis- 

55  played  for  every  mode  selected  from  a  basic  copy 
mode,  an  applied  copy  mode,  and  a  special  copy 
mode  by  switching  display  screens  on  the  CRT 
display  unit.  Furthermore,  selection/designation  of 

(I)  Outline  of  Apparatus 

(1-1)  Configuration  of  Apparatus 

Referring  to  Fig.  2,  there  is  shown  an  example 
of  the  construction  of  a  complete  duplicator  to 
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ing  waiting  time  for  heating  the  fuser,  a  message 
display  function  for  giving  operators  information 
related  to  improper  function  selection,  and  the  like. 

In  respect  to  the  diagnostic  function,  there  are 
5  provided  an  NVRAM  initializing  function,  an  input 

check  function,  an  output  check  function,  a  perfor- 
mance  history  function  for  accumulating  the  num- 
ber  of  times  a  jam  has  occurred  and  the  number  of 
times  paper  has  been  fed,  a  function  for  setting 

10  initial  values  used  in  process  codes  in  the  vicinity 
of  a  marking  and  a  sensitive  belt,  a  registration 
gate-on  timing  adjusting  function,  a  function  for 
setting  a  configuration,  etc. 

In  addition,  options  such  as  MSI,  HCF,  a  sec- 
75  ond  developer  color  (red,  blue,  green,  brown),  an 

editor  and  the  like  can  be  used. 

functions  and  input  of  execution  condition  data  can 
be  made  by  key  instructions  to  scroll  the  screen. 

The  duplicator  to  which  the  present  invention 
applies  includes  a  main  function,  an  automatic 
function,  an  additive  function,  a  display  function,  a 
diagnostic  function,  and  the  like. 

In  respect  to  the  main  function,  unfixed-size 
paper  as  well  as  fixed-size  paper  of  A6-A2  and  B6- 
B3  can  be  used.  As  described  above,  three-paper 
feed  trays  G-1,  Q-2,  and  G-3  are  incorporated  in 
the  base  machine  1.  Seven-step  fixed  magnifica- 
tions  can  be  used  selectively  and  continuous  mag- 
nification  adjustment  at  1%  increments  can  be 
made.  Furthermore,  fine  adjustment  at  every  0.15% 
can  be  made  in  the  range  of  from  99%  to  101%.  In 
addition,  there  are  provided  a  density  selection 
function  of  seven  fixed  steps  in  a  photograph 
mode,  a  duplex  function,  a  binding  margin  setting 
function  for  separately  setting  right  and  left  margins 
in  the  range  of  from  1  mm  to  16  mm,  a  billing 
function,  and  the  like. 

In  respect  to  the  automatic  function,  there  are 
provided  an  automatic  paper  selection  function  for 
automatically  selecting  paper  size  corresponding  to 
the  size  of  the  original  paper,  an  automatic  mag- 
nification  selection  function  for  automatically  select- 
ing  magnification  corresponding  to  the  designation 
of  paper,  an  automatic  density  control  function,  an 
automatic  starting  function  for  automatically  starting 
a  copying  operation  just  after  a  fuser  assumes  the 
ready  state  after  the  duplicator  is  powered  on,  an 
automatic  clearing  and  power  saving  function  that 
is  operated  with  the  passage  of  a  predetermined 
time  after  completion  of  the  copying  operation,  and 
the  like. 

In  respect  to  the  additional  functions,  there  are 
provided  a  synthetic  copying  function,  an  interrupt 
function,  a  preheating  mode  function,  a  set  number 
clearing  function,  an  all  clearing  function  for  the 
auto  mode,  an  information  function  for  operation 
explanation,  a  P  key  for  use  of  an  IC  card,  a 
maximum  lock  document  returning  and  full  job 
recovery  function  for  limiting  the  set  number  and 
for  use  of  the  DADF,  a  purge  function  for  removing 
paper  except  a  jam  portion,  a  full-scale  copying 
function  without  edging  (edge  blanketing),  an  editor 
function  for  editting  a  document  before  copying,  a 
job  program  function  for  calling  jobs  one  by  one 
and  processing  them,  a  blank  paper  inserting  func- 
tion  for  one-by-one  inserting  blank  paper  between 
successive  sheets  of  copied  paper,  a 
centering,  framing  (center/frame  blanketing)  function 
used  for  making  a  book,  and  the  like. 

In  respect  to  the  display  function,  a  CRT  dis- 
play  unit  or  the  like  can  be  used.  The  display 
function  includes  a  jam  display  function,  a  residual 
toner  quantity  display  function,  a  full  recovered 
toner  notice  display  function,  a  function  for  display- 

(B)  Features 

The  system  of  the  present  invention  having  the 
aforementioned  functions  has  the  following  features 
as  a  whole. 

20 

25 
(a)  Attainment  of  Electric  Power  Saving 

The  high-speed  and  high-performance  duplica- 
tor  requires  electric  power  of  1.5  kVA.  Therefore,  a 

30  control  system  for  supplying  1.5  kVA  in  every 
operational  mode  is  determined  and  the  allocation 
of  electric  power  to  every  function  for  setting  the 
target  value  is  determined.  Further,  an  energy  dis- 
tribution  table  decides  energy  transmission  routes, 

35  so  that  controlling  and  verification  can  be  carried 
out  on  the  basis  of  the  energy  distribution  table. 

(b)  Attainment  of  High  Picture  Quality 
40 

In  this  apparatus,  a  micro  carrier  formed  of 
ferrite  is  used  in  toner  particles  to  attain  fine  picture 
quality.  Further,  a  developing  system  using  a  re- 
bound  magnetic  field  is  employed  in  the  apparatus. 

45  A  high-sensitive  chromatical  organic  material  belt 
formed  by  applying  coats  of  an  organic  photosen- 
sitive  material  is  used  as  a  photosensitive  material. 
Further,  middle  tones  can  be  expressed  in  a  picto- 
rial  mode  by  the  use  of  set  points.  Consequently, 

so  improvement  in  copy  clarity  and  reduction  of  black 
points  are  attained. 

(c)  Improvement  in  Operation  Property 

The  user  interface  comprises  a  limited  number 
of  keys  and  LEDs  arranged  corresponding  to  the 
screen  in  the  CRT  display  unit  and  its  vicinity,  so 

55 
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multi-color  recording,  and  the  like  is  determined  by 
the  IC  cards. 

The  IC  cards  can  impose  limitations  on  the 
kinds  of  machines  which  can  be  used,  so  that 

5  differential  fees  can  be  charged.  Furthermore,  ac- 
tual  copying  results,  such  as  the  number  of  copies 
and  the  size  of  the  copy  paper,  can  be  written  onto 
the  IC  cards,  so  that  a  demand  for  payment  can  be 
made  easily  and  accurately. 

10  As  a  third  example,  the  IC  card  may  contain  a 
program  for  a  specific  user.  For  example,  official 
patent  reports  scaled  down  by  photoengraving  are 
must  be  enlarged  by  a  scaled  up  in  the  relatively 
large  enlargement  ratio  of  up  to  200%  when  copied 

75  so  that  the  size  of  the  copied  paper  can  be  made 
equal  to  the  original  size  of  the  reports.  When 
drawings  for  submission  to  a  government  office  are 
made,  work  for  scaling  down  or  up  the  original  size 
of  the  drawings  little  by  little  is  made  correspond- 

20  ing  to  the  demand  thereof.  A  further  exemplary 
task  is  a  city  or  ward  office  that  copies  a  resident 
certificate  and  finds  it  desirable  to  delete  certain 
information  for  protection  of  a  person's  privacy. 

If  the  functions  of  the  duplicator  were  estab- 
25  lished  to  satisfy  all  needs,  the  console  panel  would 

be  exceedingly  complicated  and  the  ROM  in  the 
duplicator  would  have  to  be  enlarged  in  size.  By 
using  IC  cards  for  specific  users,  a  duplicator  hav- 
ing  the  optimum  functions  can  be  attained  for  ev- 

30  ery  user.(?) 
For  example,  in  the  case  of  the  aforementioned 

patent  attorney's  office,  a  fixed  magnifications  can 
be  selected  easily  by  buying  an  exclusive-use  IC 
card.  Further,  the  magnification  can  be  set  in  a 

35  range  requiring  fine  adjustment,  for  example,  at 
every  1%.  Further,  in  the  case  of  the  section  for 
issuing  resident  certificates,  the  IC  card  can  control 
operation  such  that  information  to  be  eliminated 
can  be  indicated  on  the  display  unit  by  instructions 

40  entered  through  the  keyboard. 

that  mode  setting  can  be  made  using  a  display 
menu  that  is  easy  to  see  and  simple  to  operate. 
Further,  a  predetermined  operation  can  be  auto- 
mated  by  storing  the  copy  mode  and  its  execution 
conditions  in  a  nonvolatile  storage  or  in  an  IC  card 
in  advance. 

(C)  Examples  of  Discrimination 

The  functions  of  the  duplicator  to  which  the 
present  invention  applies  depend  on  programs 
stored  in  IC  cards.  Accordingly,  use  of  the  duplica- 
tor  can  be  discriminated  by  changing  the  programs 
card-by-card.  Some  easy  to  understand  examples 
will  be  described. 

The  first  example  is  where  a  duplicator  is  com- 
monly  used  by  a  number  of  independent  busi- 
nesses  or  by  a  number  of  different  sections  of  a 
business.  In  the  latter  case,  discrimination  of  use  of 
the  duplicator  is  necessary  for  budgetary  control 
and  the  past,  the  use  has  been  recorded  by  de- 
vices  such  as  a  copy  counter. 

It  can  be  assumed  that  the  duplicator  is  a 
relatively  highly  systemized  duplicator  having  a 
base  machine  1  as  shown  in  Fig.  2,  an  IC  card 
device,  a  DADF  13,  a  sorter  19,  a  user  interface  12, 
supply  trays  (6-1  to  6-3),  and  a  duplex  tray  11. 
Some  users  or  sections  may  need  the  DADF  13  or 
the  sorter  19,  while  others  may  require  optional 
devices.  It  is  desirable  to  allocate  costs  for  the 
optional  devices  to  only  those  users  who  utilize 
them. 

This  can  be  done  by  rising  IC  cards  specific  to 
the  users.  The  IC  cards  are  arranged  to  specify  the 
functions  of  the  authorized  for  the  user.  For  exam- 
ple,  a  user  that  has  the  highest-degree  IC  card  is 
authorized  to  use  the  DADF  13,  the  sorter  19,  the 
supply  trays  (6-1  to  6-3)  and  the  duplex  tray  1  1  by 
operating  the  duplicator  after  inserting  its  IC  card  in 
the  IC  card  device.  On  the  contrary,  another  user 
who  does  not  needing  the  sorter  will  be  able  to 
reduce  copying  expenses  by  using  an  IC  card  that 
authorize  only  the  catch  tray  20. 

A  second  example  is  the  operation  of  a  self 
copy  service  shop. 

A  plurality  of  duplicators  are  set  up  in  the  shop 
and  IC  card  devices  22  are  attached  to  each  of  the 

o  duplicators,  A  customer  requests  an  IC  card  au- 
thorizing  only  the  function  it  needs  and  sets  the  IC 
card  in  a  duplicator  to  perform  a  self  service  copy- 
ing  operation.  Another  customer  having  little  knowl- 
edge  of  the  duplicator  may  request  an  IC  card 
containing  a  program  causing  the  display  of  the 
operational  features  and  uses  the  IC  card  to  display 
information  concerning  the  various  operations  on 
the  Ul  12,  so  that  the  copying  work  can  be  per- 
formed  with  no  mistakes.  The  use  of  DADF  13, 

(I-3)  Construction  of  Electric  Control  System  of  the 
Duplicator 

45 
Fig.  3  shows  the  construction  of  sub-systems 

in  the  duplicator  to  which  the  present  invention 
applied.  Fig.  4  shows  a  diagram  showing  the  con- 
struction  of  hardware  using  a  CPU. 

so  The  system  in  the  duplicator  to  which  the 
present  invention  applies  is  composed  of  nine  sub- 
systems  as  shown  in  Fig.  3.  Of  these,  four  sub- 
systems  are  arranged  on  a  main  substrate  31  and 
comprise  an  SQMGR  sub-system  32,  a  CHM  sub- 

55  system  33,  an  IMM  sub-system  34  and  a  marking 
sub-system  35.  The  CHM  sub-system  32  and  the 
SQMGR  sub-system  32  are  operated  by  software 
under  control  of  a  main  CPU  41.  However,  other 
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The  CPU  41  is  electrically  connected  to  respective 
CPUs  42  to  47  through  a  serial  bus  53.  The  re- 
spective  CPUs  42  to  47  have  a  one-to-one  cor- 
respondence  to  the  sub-systems  connected  by 

5  serial  communication  interfaces  as  shown  in  Fig.  3. 
The  serial  communications  between  the  main  CPU 
41  and  other  CPUs  42  to  47  may  be  established  on 
a  predetermined  timing  with  a  communication  cy- 
cle  of  100  msec,  for  example.  Therefore,  strict 

w  timing  is  required  in  view  of  mechanism. 
In  the  case  where  a  signal  cannot  be  synchro- 

nized  with  the  timing  of  serial  communications, 
interrupt  processing  is  made  through  a  correspond- 
ing  interrupt  (INT  terminal  signal)  of  the  respective 

is  CPUs  which  forms  a  hot  line  different  from  the 
serial  bus  53.  If  a  copying  operation  at  a  process 
speed  of  64  cpm  (A4LEF)  and  309  mm.  sec  is 
made  on  the  set  registration-gate  control  accuracy 
of  ±  1  mm,  a  job  unadaptable  to  the  aforemen- 

20  tioned  communication  cycle  of  100  msec  occurs. 
The  hot  line  is  required  for  securing  the  execution 
of  such  a  job. 

Accordingly,  this  duplicator  can  employ  soft- 
ware  system  constructions  corresponding  to  the 

25  various  kinds  of  additional  devices  that  can  be 
attached  to  this  duplicator. 

One  of  the  reasons  why  such  constructions  are 
employed  is  that  if  all  programs  for  controlling  the 
operations  of  the  additional  devices  are  provided  in 

30  '  the  base  machine  1  ,  very  large  memory  capacity  is 
required.  Another  reason  is  that  newly-developed 
additional  devices  can  be  utilized  without  requiring 
the  exchange  or  increase  of  the  ROMs  (read-only 
memories)  in  the  base  machine  1. 

35  The  base  machine  1  has  a  basic  storage  re- 
gion  for  controlling  the  base  portions  of  the  du- 
plicator,  and  an  additional  storage  region  for  storing 
programs  taken  together  from  IC  cards  with  func- 
tional  information  for  implementing  the  present  in- 

40  vention.  In  the  additional  storage  region,  various 
programs,  such  as  program  for  controlling  the 
DADF  13  and  a  program  for  controlling  the  user 
interface  12,  are  stored.  When  a  certain  IC  card  is 
set  in  the  IC  card  device  22  while  a  predetermined 

45  additional  device  is  attached  to  the  base  machine 
1,  a  program  necessary  for  copying  operation  is 
read  out  through  the  user  interface  12  and  loaded 
on  the  additional  device.  The  loaded  program  con- 
trols  the  copying  operation  in  cooperation  with  a 

so  program  written  in  the  basic  storage  region.  In  this 
embodiment,  the  memory  is  a  non-volatile  memory 
made  of  a  random  access  memory  backed  up  by  a 
battery.  Of  course,  other  storage  media  such  as  an 
IC  card,  a  magnetic  card,  and  a  floppy  disk  can  be 

55  used  as  a  nonvolatile  memory.  This  duplicator  is 
constructed  so  that  picture  density  and  magnifica- 
tion  can  be  preset  in  order  to  lighten  the  work  load 
on  the  operator.  Preset  values  are  stored  in  the 

sub-systems  are  connected  to  the  SMGR  sub- 
system  32  by  serial  communication  interfaces 
(shown  by  the  broken  line),  because  these  sub- 
systems  are  operated  by  software  under  control  of 
another  CPU. 

The  SQMGR  sub-system  32  serves  as  a  se- 
quence  manager  which  gives  operating  and  syn- 
chronization  instructions  to  the  respective  sub-sys- 
tems  on  the  basis  of  copy  mode  setting  information 
received  from  the  U/l  sub-system  36  and  continu- 
ously  monitors  the  state  of  the  respective  sub- 
systems. 

The  CHM  sub-system  33  is  a  sub-system  that 
controls  the  paper  housing  tray,  the  duplex  tray, 
and  the  manual  insertion  tray,  and  also  controls  the 
feeding  and  purging  of  copy  paper. 

The  IMM  sub-system  34  performs  panel  di- 
vision  on  the  sensitive-material  belt  and  controls 
the  running/stopping  of  the  sensitive-material  belt, 
the  main  motor  and  the  sensitive-material  belt. 

The  marking  sub-system  35  controls  a  cor- 
otron,  an  exposure  lamp,  a  developer,  the  potential 
of  the  sensitive-material  belt,  and  the  toner  con- 
centration. 

The  U/l  sub-system  35  controls  all  of  the  user 
interfaces,  displays  the  state  of  the  machine,  and 
performs  job  management  to  determine  the  copy 
mode  and  job  recovery. 

The  INPUT  sub-system  37  controls  the  auto 
document  feeder  (DADF),  a  semi-auto  document 
feeder  (SADF),  large-size  document  conveyer 
(LDC),  computer  form  feeder  (CFF),  two-documents 
automatic  feed  (2-UP)  and  recycle  document  han- 
dler  (RDH)  and  detects  the  size  of  the  document 
paper. 

The  OUTPUT  sub-system  37  controls  the  sort- 
er  and  finisher  and  outputs  the  copies  on  the  basis 
of  the  respective  modes  of  sorting,  stacking  and 
non-sorting,  or  filing  up  the  copy. 

The  OPT  sub-system  39  performs  scanning 
control,  iens  moving  control,  shutter  control  and 
PISNONPIS  control  in  exposure  of  the  document 
and  also  performs  carriage  moving  control  in  the 
LDC  mode. 

The  IEL  sub-system  40  is  a  sub-system  that 
controls  the  erasing  of  unnecessary  images  on  the 
sensitive-material  belt,  and  the  erasing  of  the 
forward/backward  end  of  images  and  images  cor- 
responding  to  the  edition  mode. 

Seven  CPUs  as  shown  in  Fig.  4  are  arranged 
as  the  nuclei  of  the  aforementioned  system,  so  that 
the  system  can  be  flexibly  matched  with  the  com- 
bination  of  the  base  machine  1  and  additional  de- 
vices  surrounding  the  base  machine  1.  In  the  sys- 
tem,  a  main  CPU  41,  is  arranged  on  a  main  sub- 
strate  of  the  base  machine  1  and  which  contains 
the  software  for  the  SQMGR  sub-system  32,  the 
CHM  sub-system  33,  and  the  IMM  sub-system  34. 
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The  diagnostic  mode  is  a  mode  which  used  by  a 
serviceman  in  which  various  kinds  of  test  are  made 
under  the  conditions  set  in  the  NVM. 

In  an  "initialize"  state  in  the  user  mode,  initial- 
5  ization  is  made  on  the  basis  of  the  contents  of  the 

NVM.  For  example,  the  carriage  is  set  to  a  home 
position,  the  lens  magnification  is  set  to  a  100% 
position,  and  initialize  instructions  are  sent  to  the 
respective  sub-systems.  When  initialization  is  fin- 

w  ished,  the  state  of  the  main  system  is  shifted  to 
"standby." 

The  "standby"  state  indicates  that  all  of  the 
sub-systems  are  initialized.  In  the  "standby"  state, 
the  message  "PLEASE  WAIT"  is  displayed  auto- 

75  matically  on  the  display  unit.  Further,  a  quartz  lamp 
is  turned  on  and  the  fuser  is  rotated  for  a  predeter- 
mined  time.  When  the  temperature  of  the  fuser  is 
at  a  predetermined  level,  the  U/l  displays  the  mes- 
sage  "READY  FOR  COPY." 

20  In  the  "set-up"  state  the  necessary  arrange- 
ments  for  copying  work  are  made  after  the  starting 
button  is  pushed.  In  the  "set-up"  state,  a  main 
motor  and  a  sorter  motr  are  started,  and  constants 
such  as  Vodp  of  the  sensitive-material  belt  are  set. 

25  Further,  an  AFD  motor  is  turned  on  so  that  the  first 
one  of  the  documents  is  fed  automatically.  When 
the  first  document  reaches  the  registration-gate, 
the  size  of  the  document  is  detected.  In  the  APMS 
mode,  a  suitable  tray  and  a  suitable  magnification 

30  are  decided.  The  first  document  is  then  laid  on  a 
platen.  The  second  document  is  then  fed  to  the 
registration-gate,  and  the  state  of  the  main  system 
is  shifted  to  "cycle  up." 

In  the  "cycle  up"  a  state  panel  management  is 
35  made  while  dividing  the  belt  into  several  pitches 

before  a  first  panel  reaches  a  get-park  point.  In 
short,  the  pitch  is  determined  in  accordance  with 
the  copy  mode  and  the  magnification  is  reported  to 
the  optical  sub-system  to  perform  lens  movement. 

40  The  copy  mode  is  reported  to  the  CHM  sub  sys- 
tem  and  the  IMM  sub-system,  so  that  when  the 
magnification  setting  is  recognized,  the  scanning 
length  is  determined  on  the  basis  of  the  magnifica- 
tion  and  paper  size  and  reported  to  the  optical  sub- 

45  system.  The  copy  mode  is  reported  to  the  marking 
sub-system.  When  the  energizing  of  the  marking 
sub-system  is  finished,  the  panel  L/E  decide  on  the 
basis  of  the  pitch  is  checked  by  the  IMM  sub- 
system.  When  the  first  copy  panel  reaches  the  get- 

so  park  point,  the  state  of  the  main  system  is  shifted 
to  "cycle." 

The  "cycle"  state  is  operable  during  the  copy- 
ing  operation.  In  the  "cycle"  state,  the  copying 
operation  is  repeated  while  the  ADC  (automatic 

55  density  control),  AE  (automatic  exposure),  DDP 
control,  and  the  like  are  performed.  When  R/L 
reaches  a  predetermined  count,  the  document  is 
exchanged.  When  the  procedure  is  repeated  for 

nonvolatile  memory. 

(I-4)  Serial  Communication  System 

Figs.  5(a),  5(b),  and  5(c)  are  views  showing  a 
transfer  data  structure  and  transmission  timing  in 
the  serial  communication.  Fig.  6  is  a  timing  chart 
showing  a  mutual  communication  interval  in  one 
communication  cycle. 

In  the  serial  communication  between  the  main 
CPU  41  and  respective  CPUs  (42  to  47),  such  data 
quantities  as  shown  in  Fig.  5(a)  are  allocated  to 
each.  In  the  case  of  user  interface,  the  transmission 
data  TX  from  the  main  CPU  41  is  composed  of  7 
bytes;  the  receiving  data  RX  is  composed  of  15 
bytes;  and  the  transmission  timing  (Fig.  5(c))  to 
the  next  slave,  that  is,  the  optical  CPU  45,  is  26  us. 
In  this  embodiment,  the  total  data  communication 
quantity  is  86  bytes  and  the  cycle  is  about  100  us 
for  a  communication  rate  of  9600  BPS.  The  data 
length  is  determined  by  a  header,  a  command  and 
data  as  shown  in  Fig.  5(b).  If  a  maximum  data 
length  based  on  Fig.  5(a)  is  used  for  data  transmis- 
sion  and  data  receiving,  the  communication  cycle 
as  the  whole  is  as  in  Fig.  6.  In  Fig.  6,  the  time 
required  for  transmission  of  one  byte  is  established 
to  be  1  .2  us  on  the  basis  of  the  communication 
rate  of  9600  BPS.  Further,  the  time  required  for  a 
slave  to  start  transmission  after  ending  receiving  is 
established  to  be  1  us.  As  this  result,  one  commu- 
nication  cycle  is  100  ms. 

(I-5)  State  Division 

Fig.  7  is  a  view  showing  the  state  division  of 
the  main  system.  The  state  of  the  main  system 
from  the  step  of  POWER  ON  to  the  step  of  END- 
OF-COPY  is  divided  into  several  states.  Jobs  to  be 
performed  in  the  respective  states  are  predeter- 
mined.  The  state  division  is  constructed  so  that  the 
main  system  cannot  be  shifted  to  the  next  state 
before  a  job  in  a  current  state  is  entirely  termi- 
nated.  This  enables  efficiency  and  accuracy  of 
control  to  be  attained.  Flags  are  set  according  to 
the  states.  By  reference  to  the  flags,  the  respective 
sub-systems  can  determine  the  state  of  the  main 
system.  The  state  in  each  of  the  sub-system  is 
also  divided  into  several  states.  Also  in  each  of  the 
sub-systems,  flags  are  set  according  to  the  states. 
By  making  reference  to  the  flags,  the  main  system 
can  determine  the  states  of  the  respective  sub- 
systems  and  control  them. 

When  the  duplicator  is  powered  on,  the  main 
system  assumes  a  processor  initialize  state  in 
which  a  judgment  as  to  which  one  of  a  diagnostic 
mode  or  a  user  mode  (copy  mode)  is  to  be  valid. 
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document  put  on  the  platen  glass  2  is  composed  of 
a  first  carriage  101  and  a  second  carriage  105.  The 
first  carriage  101  has  an  exposure  lamp  102  and  a 
first  mirror  103.  The  second  carriage  105  has  a 

5  second  mirror  106  and  a  third  mirror  107.  The 
second  scanning  series  B  is  composed  of  a  third 
carriage  109  and  a  fourth  carriage  112.  The  third 
carriage  108  has  a  fourth  mirror  110  and  a  fifth 
mirror  111.  The  fourth  carriage  1  1  2  has  a  sixth 

w  mirror  113.  A  movable  lens  108  is  arranged  on  the 
optical  axis  between  the  third  mirror  107  and  the 
fourth  mirror  110.  The  lens  108  can  be  moved  by  a 
lens  motor  to  a  position  corresponding  to  the  se- 
lected  magnification  but  is  fixed  during  scanning 

75  exposure. 
These  first  and  second  scanning  series  A  and 

B  are  driven  by  a  a  direct-current  carriage  motor 
114.  Transmission  shafts  116  and  117  are  provided 
at  both  sides  of  an  output  shaft  1  1  5  of  the  carriage 

20  motor  114.  Timing  belts  119a  and  11  9b  are  pro- 
vided  between  a  timing  pulley  115a  fixed  to  the 
output  shaft  115  and  timing  pulleys  116a  and  117. 
A  capstan  pulley  116b  is  fixed  to  the  transmission 
shaft  116.  A  first  wire  cable  121a  is  provided  be- 

25  tween  follower  rollers  120a  and  120b  so  as  to  be 
crossed  between  the  capstan  pulley  116b  and  the 
follower  rollers  120a  and  120b.  The  first  carriage 
101  is  fixed  to  the  first  wire  cable  121a,  which  is 
wound  on  a  reduction  pulley  122a  provided  in  the 

30  second  carriage  105.  When  the  carriage  motor  114 
is  rotated  in  the  direction  of  an  arrow  shown  in  Fig. 
8(a),  the  first  carriage  101  is  moved  in  the  direction 
of  another  arrow  shown  in  Fig.  8(a)  at  a  speed  of 
Vi  and,  at  the  same  time,  the  second  carriage  105 

35  is  moved  in  the  same  direction  at  a  speed  of  Vi/2. 
A  timing  belt  119c  is  provided  between  a  tim- 

ing  pulley  117b  fixed  to  the  transmission  shaft  117 
and  a  timing  pulley  123a  of  a  transmission  shaft 
123  arranged  opposite  to  the  timing  pulley  117b.  A 

40  second  wire  cable  121b  is  provided  between  a 
capstan  pulley  123b  of  the  transmission  shaft  123 
and  a  follower  roller  120c  arranged  opposite  to  the 
capstan  pulley  123b.  The  fourth  carriage  112  is 
fixed  to  the  wire  cable  121b,  which  is  wound  on  a 

45  reduction  pulley  122b  provided  in  the  third  carriage 
109.  When  the  carriage  motor  114  is  rotated  in  the 
direction  of  an  arrow  shown  in  Fig.  8(a),  the  fourth 
carriage  112  is  moved  in  the  direction  of  another 
arrow  shown  in  Fig.  8(a)  at  a  speed  of  V2  and,  at 

50  the  same  time,  the  third  carriage  109  is  moved  in 
the  same  direction  at  a  speed  of  V2»2. 

Further,  as  shown  in  Fig.  8(b),  the  transmission 
shaft  117  is  provided  with  a  PIS  clutch  125 
(electromagnetic  clutch)  for  transmitting  the  rotation 

55  of  the  timing  pulley  1  17a  to  the  timing  pulley  1  17b. 
When  the  electric  supply  for  the  PIS  clutch  125  is 
turned  off,  the  timing  pulleys  117a  and  117b  are 
engaged  so  that  the  rotation  of  the  output  shaft  1  1  5 

the  selected  number  of  sheets  of  the  documents,  a 
coincidence  signal  is  generated  so  that  the  state  of 
the  main  system  is  shifted  to  "cycle  down." 

The  "cycle  down"  is  a  state  in  which  carriage 
scanning  and  paper  feeding  are  stopped  to  make 
after-adjustment  of  the  copying  operation.  In  the 
"cycle  down"  state,  the  corotrons  and  the  devel- 
opers  are  turned  off.  Further,  panel  management  is 
made  so  that  a  panel  next  to  the  last  used  panel  is 
stopped  in  a  stop-park  position  in  order  to  avoid 
fatigue  of  a  specific  panel  due  to  the  excessive  use 
thereof. 

Usually,  the  "cycle  down"  state  of  the  main 
system  is  followed  by  the  "standby"  state.  In  the 
case  of  "restart"  by  pushing  the  start  key  again  in 
the  copying  operation  in  a  platen  mode,  the  state 
of  the  main  system  is  returned  to  the  "set-up" 
state.  If  a  paper  jam  occurs,  the  "set-up"  or  "cycle 
up"  state  is  shifted  to  the  "cycle  down"  state 
immediately. 

The  "purge"  state  arises  when  a  jam  occurs. 
When  jammed  paper  is  removed,  other  paper  in 
the  transparent  path  is  automatically  exhausted. 
Upon  occurrence  of  a  jam,  the  state  of  the  main 
system  is  shifted  to  "cycle  down"  —  "standby"  -* 
"purge"  from  any  state.  At  the  end  of  the  "purge" 
state,  the  main  system  is  shifted  to  "standby"  or 
"set-up,"  but  if  a  jam  occurs  again,  the  state  of  the 
main  system  is  shifted  to  "cycle  down." 

The  "belt  down"  state  arises  when  a  jam  oc- 
curs  on  the  tray  side  with  respect  to  a  tacking 
point.  In  the  "belt  down"  state,  belt  driving  is 
stopped  by  releasing  a  belt  clutch  so  that  paper  in 
the  paper  path  can  be  exhausted. 

"Hard  down"  is  a  state  which  arises  in  the  case 
where  interlocking  is  opened  to  cause  a  dangerous 
condition  or  in  the  case  where  uncontrollable  ma- 
chine  clock  failure  occurs.  In  the  "hard  down" 
state,  the  24  V  electric  source  supply  is  cut  off. 

If  the  factors  causing  "belt  down"  and  "hard 
down"  are  removed,  the  state  of  the  main  system 
shifts  "standby." 

(11-1)  Optical  System 

Fig.  8(a)  is  a  schematic  side  view  of  an  optical 
system.  Fig.  8(b)  is  a  plan  view  of  the  same,  and 
Fig.  8(c)  is  a  side  view  taken  along  fhe  line  X  -  X  in 
Fig.  8(b). 

in  this  embodiment,  the  scanning  exposure  de- 
vice  3  employs  a  PIS  (precision  imaging  system) 
for  performing  exposure  of  an  image  onto  a  sen- 
sitive  material  at  a  higher  speed  than  the  moving 
speed  of  the  sensitive-material  belt  4,  and  a  sys- 
tem  in  which  a  first,  movable,  scanning  series  A  is 
provided  separately  from  a  second,  fixed,  scanning 
series  B.  The  first  scanning  series  A  for  scanning  a 

10 
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motor  Z  137  with  wire  (not  shown),  so  that  the 
magnification  is  changed  when  moving  the  lens 
108  in  the  Z  direction  (vertically  in  the  drawing) 
along  the  support  shaft  136  corresponding  to  the 

5  rotation  of  the  lens  motor  Z  137.  The  lens  carriage 
135  is  slidably  mounted  on  a  base-side  support 
shaft  139  and  connected  to  a  lens  motor  X  140 
with  wire  (not  shown),  so  that  the  magnification  is 
changed  by  moving  the  lens  carriage  135  in  the  X 

w  direction  (horizontally  in  the  drawing)  along  the 
support  shaft  139  corresponding  to  the  predeter- 
mined  magnification  by  the  rotation  of  the  lens 
motor  X  140. 

Further,  as  shown  in  Fig.  9(b),  a  lens  shutter 
75  147  is  provided  on  a  side  of  the  lens  108  and  is 

operated  by  a  link  mechanism  148.  By  switching 
on  and  off  a  shutter  solenoid  149,  the  lens  shutter 
147  is  opened  during  image  scanning  and  is 
closed  after  image  scanning.  Shading  the  light  by 

20  the  lens  shutter  147  is  for  the  double  purpose  of 
forming  DDP  patches  and  ADC  patches  on  the 
sensitive  material  of  the  belt  and  preventing  the 
image  from  fading  out  when  the  second  scanning 
series  B  is  returned  in  the  PIS  mode. 

25  Fig.  10  is  a  schematic  block  diagram  of  the 
optical  subsystem.  The  optical  CPU  45  is  con- 
nected  to  the  main  CPU  41  through  a  serial  com- 
munication  and  the  hot  line.  The  optical  CPU  45 
controls  the  respective  carriages,  lens,  and  the  like 

30  to  form  a  latent  image  on  the  sensitive  material  in 
the  copy  mode  transmitted  from  the  main  CPU  41. 
A  control  electric  source  152  has  a  logic  supply 
voltage  (5V),  analog  supply  voltages  (t  15V)  and  a 
solenoid/clutch  supply  voltage  (24V).  A  motor  elec- 

35  trie  source  153  has  a  voltage  of  38V. 
A  carriage  registration-sensor  155  is  located  in 

a  position  corresponding  to  the  registration  position 
of  the  first  mirror  101.  When  an  actuator  mounted 
to  the  first  scanning  series  A  misses  the  carriage 

40  registration-sensor  155,  the  carriage  registration- 
sensor  155  generates  a  signal.  The  signal  is  sent  to 
the  optical  CPU  45  and  is  used  for  determining  a 
position  or  timing  of  registration  or  for  determining 
a  home  position  P  at  the  return  of  the  first  scanning 

45  series  A.  Further,  a  first  home  sensor  156a  and  a 
second  home  sensor  156b  are  provided  to  detect 
the  carriage  position.  The  first  home  sensor  156a  is 
arranged  in  a  predetermined  position  between  the 
registration  position  and  the  stop  position  of  the 

so  first  scanning  series  A,  so  that  the  first  home 
-  sensor  156a  detects  the  position  of  the  first  scan- 

ning  series  A  to  generate  a  signal.  Similarly,  the 
second  home  sensor  156b  detects  the  second 
scanning  series  to  generate  a  signal. 

55  A  rotary  encoder  157  generates  A-phase  and 
B-phase  pulse  signals  having  the  phase  shifted  by 
90°  corresponding  to  the  rotation  angle  of  the 
carriage  motor  114.  For  example,  the  rotary  en- 

can  be  transmitted  to  the  transmission  shafts  117 
and  123.  On  the  contrary,  when  the  electric  supply 
for  the  PIS  clutch  125  is  turned  on,  the  timing 
pulleys  117a  and  117b  are  disengaged  so  that  the 
rotation  of  the  output  shaft  115  cannot  be  transmit- 
ted  to  the  transmission  shafts  117  and  123.  Further, 
as  shown  in  Fig.  8(c),  an  engagemet  projection 
126a  is  provided  on  a  side  of  the  timing  pulley 
116a.  When  the  electric  supply  for  an  LDC-lock 
solenoid  127  is  turned  on,  an  engagement  piece 
126b  is  engaged  with  the  engagement  projection 
126a  to  fix  the  transmission  shaft  116,  that  is  to 
say,  to  fix  the  first  scanning  series  A  to  thereby 
turn  on  an  LDC-lock  switch  129.  On  the  other  hand, 
an  engagement  projection  130a  is  provided  on  a 
side  of  the  timing  pulley  123a.  When  the  electric 
supply  for  a  PIS-lock  solenoid  131  is  turned  on,  an 
engagement  piece  130b  is  engaged  with  the  en- 
gagement  projection  130a  to  fix  the  transmission 
shaft  123,  that  is  to  say,  to  fix  the  second  scanning 
series  B  to  turn  on  a  PIS-lock  switch  132. 

In  the  scanning  exposure  device  thus  con- 
structed,  two  exposure  systems,  that  is,  a  PIS 
mode  exposure  system  (precision  imaging  system) 
and  a  NON-PIS  mode  exposure  system,  can  be 
selected  by  the  operation  of  the  PIS  clutch  125.  In 
the  case  of  PIS  mode,  for  example,  when  the 
magnification  is  not  less  than  65%,  the  PIS  clutch 
125  is  turned  on  to  move  the  second  scanning 
series  B  at  a  speed  of  V2  to  thereby  move  the 
exposure  point  of  the  sensitive-material  belt  4  in 
the  direction  reverse  to  that  of  the  sensitive  ma- 
terial.  As  a  result,  the  optical  scanning  speed  V1  is 
increased  so  as  to  be  relatively  higher  than  the 
process  speed  VP,  thereby  attaining  an  increase  of 
the  number  of  copied  sheets  per  unit  time.  When 
the  magnification  is  represented  by  M,  the  equation 
V1  =  VP  X  3.5/(3.5M-1)  is  obtained.  Let  M  be  1, 
and  let  VP  be  308.9  mm/s,  then  V1  =  432.5  mm/s. 
As  V2  is  determined  by  the  diameters  of  the  timing 
pulleys  117b  and  123a,  the  equation  V2  = 
(1/3"1/4)Vi. 

In  the  case  of  NON-PIS  mode,  for  example, 
when  the  magnification  is  not  larger  than  64%,  the 
PIS  clutch  125  is  released  and,  at  the  same  time, 
the  PIS  lock  solenoid  is  turned  on,  to  fix  the  sec- 
ond  scanning  series  B  and  fix  the  exposure  point 
for  scanning.  As  the  result,  increase  of  driving 
system  load  and  increase  of  document  illumination 
power  are  prevented.  In  short,  the  NON-PIS  mode 
is  used  in  a  scale-down  copying  operation  for  the 
purposes  of  preventing  increase  of  speed  of  the 
scanning  series;  preventing  increase  of  illumination 
power;  and  saving  electric  power. 

The  aforementioned  lens  108,  as  shown  in  Fig. 
9(a),  is  slidably  mounted  to  a  support  shaft  136 
fixed  to  a  lens  carriage  135  arranged  under  the 
platen  glass  2.  The  lens  108  is  connected  to  a  lens 

11 
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coder  1  57  is  arranged  so  that  the  shaft  pitch  of  the 
timing  pulley  in  the  first  scanning  series  is  0.1571 
mm  per  pulse  when  the  rotary  encoder  157  gen- 
erates  200  pulses  per  rotation.  A  variable-power 
solenoid  159  serves  to  move  a  variable-power  lens 
not  shown)  vertically  under  the  control  of  the  CPU 
45.  The  movement  of  the  variable-power  lens  is 
checked  by  the  ON/OFF  operation  of  a  variable- 
power  switch  161.  Lens  home  sensors  161  and  162 
are  provided  to  detect  the  home  positions  of  the 
iens  X  motor  140  and  the  lens  Z  motor  137.  The 
LDC-lock  solenoid  127  locks  the  first  scanning  se- 
ries  A  at  a  predetermined  position  under  the  con- 
trol  of  the  CPU  45.  The  lock  is  checked  by  the 
LDC-lock  switch  129.  The  PIS-lock  solenoid  131 
locks  the  second  scanning  series  B  when  the  PIS 
clutch  125  is  released  at  the  time  of  NON-PIS 
mode.  The  lock  is  checked  by  the  PiS-lock  switch 
132.  The  PIS  clutch  125  is  released  when  en- 
ergized  and  turned  on  when  de-energized.  Accord- 
ingly,  electric  power  in  the  PIS  mode  can  be  saved 
to  contribute  to  the  realization  of  1  .5  KVA. 

Figs.  11  (a)  and  1Kb)  show  the  scanning  cycle 
control  in  the  optical  system.  The  control  is  based 
on  scanning  the  first  scanning  series  A  with  pre- 
determined  magnification  and  scanning  length.  The 
control  is  started  when  a  scanning  start  signal  is 
received  from  the  hot  line.  An  image  scanning 
count  which  is  an  encoder  clock  count  from 
registration-sensor  interruption  to  scanning  end  (the 
end  of  scanning),  is  calculated  from  scanning 
length  data  received  from  the  main  CPU.  After 
setting  the  reference  clock  data  corresponding  to 
the  magnification,  the  carriage  motor  is  rotated  in 
the  scanning  direction  (CW)  in  Step  2  so  that 
acceleration  control  at  scanning  is  carried  out  (Step 
3).  Then,  in  Step  4,  a  PLL  (phase  control)  mode  is 
set.  If  an  interrupt  signal  in  the  OFF  state  of  the 
registration-sensor  is  present.  Image  scanning 
starts  in  Step  5.  When  the  encoder  clock  count 
reaches  a  value  equivalent  to  the  scanning  length 
(Step  6),  the  PLL  mode  is  released  so  that  a  speed 
mode  is  set  to  rotate  the  carriage  motor  in  the 
returning  direction  (CCW).  Then,  in  Step  8,  a  judg- 
ment  is  made  as  to  whether  interruption  from  CW 
to  CCW  (reverse  signal)  exists  or  not.  If  interruption 
exists,  accelerating  control  at  the  time  of  returning 
is  carried  out  (Step  9).  When  the  count  of  the 
encoder  reaches  a  predetermined  brake  start  point 
(Step  10),  reduction  control  at  the  time  of  returning 
is  carried  out  (Step  11).  If  the  reverse  signal  is  sent 
again,  the  carriage  motor  is  stopped  (Step  12). 

As  shown  in  Fig.  1  1  (b),  a  count  for  opening  the 
shutter,  that  is  to  say,  a  shutter-on  count,  is  set. 
When  the  encoder  clock  count  is  not  less  than  the 
shutter-on  count,  the  shutter  is  opened.  When  the 
encoder  clock  count  is  not  less  that  the  shutter-off 
count,  the  shutter  is  closed  to  terminate  the  image 

scanning. 

(II-2)  Belt  and  its  Vicinity 
5 

The  belt  and  its  vicinity  are  separated  into  an 
imaging  system  and  a  marking  system.  The  imag- 
ing  system  is  controlled  by  the  IMM  sub-system  34 
to  perform  writing  and  erasing  of  latent  images. 

?o  The  marking  system  is  controlled  by  the  marking 
sub-system  35  to  perform  charging  exposure,  sur- 
face  potential  detection,  development,  transfer  and 
the  like.  In  the  present  invention,  the  IMM  sub- 
system  34  and  the  marking  sub-system  35  coop- 

75  erate  with  each  other  for  the  purpose  of  panel 
management,  patch  formation,  and  the  like  on  the 
belt,  as  will  be  described  later,  to  attain  a  high 
speed  of  the  copy  operation  and  high  quality  of  the 
copied  picture. 

20  Fig.  12  is  a  schematic  view  of  a  belt  and  its 
vicinity. 

An  organic  sensitive-material  belt  4  is  arranged 
within  the  base  machine  1.  The  organic  sensitive- 
material  belt  is  formed  by  a  large  number  of  coat- 

25  ing  layers  such  as  charge  generating  layers  and 
transfer  layers.  Accordingly,  the  degree  of  freedom 
of  the  belt  is  more  than  that  of  a  photo-sensitive 
drum  including  a  sensitive  material  formed  by 
evaporation  of  Se.  Accordingly,  the  belt  can  be 

30  produced  easily,  so  that  cost  can  be  reduced. 
Further,  the  space  around  the  belt  can  be  enlarged, 
so  that  layout  can  be  facilitated. 

On  the  other  hand,  the  belt  is  so  elastic  as  to 
be  able  to  expand  and  contract.  Further,  the  diam- 

35  eter  of  the  roll  varies  according  to  a  variation  in 
temperature.  A  belt  hole  is  provided  in  the  belt  at  a 
predetermined  distance  from  the  belt  seam.  A 
pulse  corresponding  to  the  rotational  speed  of  the 
main  motor  is  generated  by  an  encoder  to  form  a 

40  machine  clock  signal.  By  detecting  the  belt  hole 
and  counting  the  one-round  machine  clock  at  all 
times,  the  pitch  signal  as  a  standard  of  carriage 
start  and  the  timing  of  the  registration-gate  are 
corrected  corresponding  to  the  expansion  and  con- 

45  traction  of  the  belt. 
In  this  apparatus,  the  organic  sensitive-material 

belt  4  has  a  length  of  1  m  or  more.  Four  sheets  of 
A4-size  paper  or  three  sheets  of  A3-size  paper  can 
be  placed  on  the  belt.  As  the  belt  has  a  seam,  it  is 

so  impossible  to  take  a  copy  of  a  predetermined  panel 
without  continuous  panel  management 
(management  of  imaging  area  formed  on  the  belt). 
For  this  reason,  the  panel  position  is  determined  by 
reference  to  the  belt  hole  provided  at  a  predeter- 

55  mined  distance  from  the  seam.  Further,  the  number 
of  panels  (pitch  number)  which  can  be  placed  on 
the  belt  is  determined  corresponding  to  the  copy 
mode  designated  by  the  user  and  the  paper  size. 
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base  machine  1  or  copy  paper  fed  along  the  hand- 
feeding  tray  (multi-sheet  inserter)  1  6  is  sent  out  by 
the  feed  roll,  guided  by  a  feed  path  501  and 
passed  through  between  the  organic  sensitive-ma- 

5  terial  belt  4  and  the  transfer  corotron  220.  As  a 
general  rule,  paper  feeding  is  made  by  LFD  (long 
edge  feed).  The  opening  and  closing  of  the 
registration-gate  is  controlled  so  that  the  top  end  of 
the  paper  and  the  exposure  start  position  coincide 

70  with  each  other  at  the  tacking  point.  As  a  result,  the 
toner  image  is  transferred  onto  the  copy  paper. 

The  paper  and  the  sensitive-material  belt  4  are 
separated  from  each  other  by  a  detach  corotron 
221  and  a  strip  finger  222.  After  transfer,  the  copy 

75  paper  is  passed  between  a  heat  roll  232  and  a 
pressure  roll  233  to  be  heat-fixed  and  is  further 
passed  between  conveyer  roils  234  and  235  to  be 
outputted  to  an  output  tray  (not  shown). 

After  paper  separation,  the  sensitive-material 
20  belt  4  is  treated  by  a  pre-clean  corotron  225. 

Unnecessary  charge  is  then  erased  by  shining  the 
light  of  the  lamp  225  onto  the  belt  4  from  the  back. 
Impurities  such  as  unnecessary  toner  and  dust  are 
scraped  off  of  the  belt  4  by  a  blade  226. 

25  Patches  between  images  are  formed  on  the 
belt  4  by  the  patch  generator  212.  The  electrostatic 
potential  of  the  patch  portion  is  detached  by  an 
ESV  sensor  214  for  the  purpose  of  adjusting  den- 
sity.  As  described  above,  the  belt  hole  is  detected 

30  by  the  belt  hole  sensor  213  to  detect  the  belt 
speed,  so  that  process  speed  control  can  be  car- 
ried  out.  Furthermore,  the  quantity  of  light  reflected 
from  the  toner  placed  on  the  patch  portion  and  the 
quantity  of  light  reflected  froom  the  patch  portion 

35  without  the  toner  placed  thereon  are  compared  with 
each  other  by  an  ADC  (auto  density  control)  sensor 
219,  to  detect  the  degree  of  deposition  of  the  toner. 
In  addition,  a  pop  sensor  223  serves  to  detect  the 
case  where  the  paper  is  not  separated  from  the 

40  belt  but  is  wound  on  the  belt. 
Fig.  13  shows  the  condition  of  panel  division  on 

the  sensitive-material  belt  4.  Because  the  belt  4 
has  the  seam  portion  251,  the  belt  4  is  so  con- 
structed  that  an  image  is  not  placed  on  the  seam 

45  portion  251.  In  short,  the  belt  hole  252  is  located  in 
a  position  at  a  predetermined  distance  1  from  the 
seam  portion.  For  example,  in  the  case  where  the 
belt  length  is  1158  mm,  I  is  established  to  be  70 
mm.  In  the  drawing,  the  reference  numerals  253 

so  and  254  designate  first  and  last  panels  in  the  case 
where  the  surface  of  the  sensitive-material  belt  is 
divided  into  N  pitches.  In  the  drawing,  $  is  the 
distance  between  adjacent  panels,  C  is  the  length 
of  a  panel,  and  D  is  the  pitch  length  of  a  panel.  In 

55  the  case  of  4-pitch  division,  D  is  289.5  mm.  In  the 
case  of  3-pitch  division,  D  is  386  mm.  In  the  case 
of  2-pitch  division,  D  is  579  mm.  The  equation  A  = 
012  is  established  to  locate  the  seam  251  is  the 

In  addition,  when  the  panel  to  be  copied  first 
reaches  the  get-park  position  in  the  vicinity  of  the 
roll  201  after  pushing  the  start  button,  a  signal  is 
generated  to  report  that  a  copy  can  be  made  from 
here. 

The  organic  sensitive-material  belt  4  is  ar- 
ranged  so  as  to  be  electrified  uniformly  by  a  charg- 
ing  corotron  (electrifier)  21  1  and  is  driven  clockwise 
in  the  drawing  at  a  fixed  speed.  When  the  first 
panel  is  a  predetermined  time  in  advance  of  the 
registration  (exposure)  position  231,  a  pitch  signal 
is  generated  so  that  synchronization  between  car- 
riage  scanning  and  paper  feeding  can  be  made  by 
reference  to  the  pitch  signal.  The  surface  of  the 
belt  charged  by  the  corotron  21  1  is  exposed  to  the 
light  at  the  exposure  position  231.  The  optical 
image  of  the  document  placed  on  the  glass  platen 
2  arranged  in  the  upper  surface  of  the  base  ma- 
chine  1  enters  the  exposure  position  231.  There- 
fore,  the  exposure  lamp  102,  the  plurality  of  mirrors 
101  to  113  for  transmitting  light  reflected  from  the 
surface  of  the  document  illuminated  by  the  expo- 
sure  lamp  102,  and  the  optical  lens  108  are  ar- 
ranged.  Of  these,  the  mirror  101  is  scanned  for 
reading  the  document. 

The  mirrors  110,  111  and  113  form  a  second 
scanning  optical  series  which  is  called  as  "PIS" 
(precision  image  scanning).  Because  the  process 
speed  has  its  upper  limit,  the  relative  copying 
speed  is  increased  by  scanning  the  second  scan- 
ning  optical  series  in  the  direction  of  movement  of 
the  belt  and  in  the  reverse  direction  for  the  purpose 
of  increasing  the  copying  speed  without  increasing 
the  process  speed.  Consequently,  the  maximum 
speed  of  64  copies  per  minute  can  be  attained. 

An  electrostatic  latent  image  corresponding  to 
the  document  is  formed  on  the  organic  sensitive- 
material  belt  4  by  picture  information  exposed  to 
the  slit-like  light  at  the  exposure  point  231.  Then 
the  electrostatic  latent  image  is  subjected  to  an  IEL 
(inter  image  lamp)  215  for  performing  erasing  of 
the  unnecesary  image,  inter  erasing,  and  side  eras- 
ing.  Thereafter,  the  electrostatic  latent  image  is 
developed  by  a  black  toner  developer  216  or  a 
color  toner  developer  217  to  form  a  toner  image. 
The  toner  image  is  moved  together  with  the  rota- 
tion  of  the  organic  sensitive-material  belt  4  and  is 
passed  by  a  pre-transfer  corotron  218  and  a  trans- 
fer  corotron  220.  The  pre-transfer  corotron  218 
weakens  the  electrical  adhesive  power  of  the  toner 
by  alternating-current  impression  to  facilitate  the 
transfer  of  the  toner.  In  addition,  the  belt  is  formed 
of  a  transparent  matter,  so  that  the  electrical  adhe- 
sive  power  of  the  toner  is  further  weakened  by 
shining  the  light  of  a  pre-transfer  lamp  225  (which 
serves  as  an  eraser)  onto  the  belt  from  the  back 
before  transfer. 

Copy  paper  housed  in  the  supply  tray  of  the 
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erative  braking  due  to  the  motors  is  made  for  the 
dual  purpose  of  utilizing  electric  power  effectively 
and  improving  accuracy  in  stop  position.  In  addi- 
tion,  the  motors  can  be  operated  reversibly,  for  the 

s  purpose  of  removing  paper  dust  and  toner  residue 
which  are  collected  in  the  front  of  the  blade  when 
the  sensitive-material  belt  is  cleaned  by  the  blade 
being  in  contact  with  the  belt.  The  belt  driving  by 
the  motors  is  made  through  a  belt  clutch  267,  so 

w  that  the  belt  can  be  selectively  stopped.  Pulses  are 
generated  from  the  encoder  in  synchronization  with 
the  rotation  of  the  motors.  The  pulses  are  used  as 
a  machine  clock  which  can  be  obtained  corre- 
sponding  to  the  belt  speed. 

75  If  the  belt  hole  cannot  be  detected  by  the  belt 
hole  sensor  213  for  a  predetermined  time  or  if  the 
size  of  the  hole  is  changed,  this  information  is 

@  transmitted  from  the  IMM  sub-system  to  the  se- 
quence  manager  to  stop  the  machine.  Further,  the 

20  IMM  sub-system  makes  serial  communication  with 
the  IEL  sub-system  40  and  sends  an  interrupt 
signal  to  the  IEL  sub-system  40  through  the  hot 
line.  In  short,  the  IMM  sub-system  sends  out  an 
IEL  enable  signal,  an  IEL  image  signal,  an  ADC 

25  patch  signal,  and  an  IEL  black  band  signal.  The  IEL 
image  signal  is  used  for  erasing  unnecessary  im- 
ages.  The  ADC  patch  signal  is  used  for  the  double 
purpose  of  defining  the  form  and  area  of  a  patch 
portion  formed  by  the  patch  generator  212  and 

30  adjusting  the  charge  quantity  to  adjust  the  electro- 
static  potential  to  a  constant  value  of  500  to  600  V. 
The  IEL  black  band  signal  is  used  to  form  a  black 
band  between  images  at  every  predetermined  dis- 
tance  to  deposit  toner  as  a  kind  of  lubricant  to 

35  prevent  the  belt  4  from  being  injured  by  the  blade 
226.  In  particular,  even  in  the  case  where  the 
document  is  almost  white  so  that  the  quantity  of 
toner  required  for  copying  is  small,  the  belt  4  can 
be  prevented  from  being  injured  by  the  blade. 

40  Further,  the  IMM  sub-system  communicates 
with  the  marking  sub-system  35  through  the  hot 
line  to  send  out  a  patch  generator  request  signal,  a 
bias  request  signal  and  an  ADC  request  signal  by 
reference  to  the  optical  registration  signal.  Upon 

45  reception  of  these  signals,  the  marking  sub-system 
35  operates  the  patch  generator  212  to  form  a 
patch,  operates  the  ESV  sensor  214  to  detect  the 
electrostatic  potential,  and  operates  the  developers 
216  and  217  to  form  a  toner  image.  In  addition,  this 

so  performs  driving  control  of  the  pre-transfer  corotron 
218,  transfer  corotron  220,  and  detach  corotron 
221. 

A  pitch  reset  signal  (1)  is  sent  out  from  the 
IMM  sub-system,  so  that  the  carriage  can  be  start- 

55  ed  timely  by  reference  to  the  signal.  A  detection 
signal  indicating  that  a  color  developer  unit  is  in- 
stalled  is  inputted  to  judge  whether  the  toner  of  the 
currently  used  developer  is  black  or  not. 

middle  between  the  LE  (lead  edge)  of  the  panel 
253  and  the  TE  (tail  edge)  of  the  panel  254. 

Coincidence  between  the  LE  of  the  panel  and 
the  LE  of  the  paper  is  necessary,  but  coincidence 
in  TE  is  not  always  necessary.  The  TE  of  the  panel 
coincides  with  the  TE  of  the  maximum-size  paper 
allowable. 

Fig.  14  is  a  schematic  block  diagram  showing 
the  IMM  sub-system.  In  brief,  the  function  of  the 
IMM  sub-system  34  is  as  follows.  The  IMM  sub- 
system  34  performs  serial  communication  with  the 
IEL  sub-sytem  40  by  bus  line.  The  IMM  sub- 
system  34  performs  management  of  image  forma- 
tion  by  sending  an  interrupt  signal  by  the  hot  line 
for  the  purpose  of  high-accuracy  control.  The  IMM 
sub-system  34  controls  the  belt  and  its  vicinity  by 
sending  a  control  signal  to  the  marking  sub-system 
35  and  the  CHM  sub-system  33. 

The  IMM  sub-system  34  detects  the  hole  pro- 
vided  in  the  organic  sensitive-material  belt  4  to 
control  the  main  motor  and,  at  the  same  time, 
determines  the  position  of  a  panel  to  be  formed  to 
perform  panel  management.  Further,  in  the  case  of 
low-temperature  circumstances,  the  fixing  roll  is 
kept  at  a  predetermined  temperature  by  the  void 
rotation  of  the  fuser  to  perform  a  rapid  copying 
operation.  A  "set-up"  state  is  established  by  push- 
ing  the  start  key.  In  the  "set-up"  state,  invariables 
such  as  Vddp  are  set  up  before  the  copying  opera- 
tion.  In  the  "copy  cycle"  state,  a  necessary  image 
area  is  formed  by  erasing  the  forward  and  back- 
ward  edges  of  the  image  corresponding  to  the  size 
of  the  document  paper.  Further,  a  patch  is  formed 
in  the  inter  image  area  for  the  purpose  of  adjusting 
the  density  of  the  toner.  In  addition,  when  jam  and 
hard  down  conditions,  e.g.,  belt  failure  are  de- 
tected,  the  belt  is  stopped  or  the  machine  is  stop- 
ped  by  communication  with  the  sequence  man- 
ager. 

A  toner  detection  signal  from  the  black  toner 
bottle  261  or  the  color  toner  bottle  262  is  inputted 
to  detect  the  residual  quantity  of  the  toner.  An 
optical  registration  signal  from  the  optical  registra- 
tion  sensor  155  is  inputted  as  a  reference  signal  for 
a  PG  request  signal,  a  bias  request  signal  and  an 
ADC  request  signal  fed  to  the  marking  sub-system 
from  the  IMM  sub-system.  The  size  of  document 
from  platen  document  size  sensors  S6  to  S10  is 
inputted,  so  that  the  area  erased  by  the  IEL  215  is 
determined  on  the  basis  of  the  size  of  document 
and  the  size  of  copy  paper. 

A  belt  hole  signal  from  the  belt  hole  sensor  213 
is  inputted  to  correct  scatter  in  the  period  of  the 
belt  with  respect  to  the  process  speed  controlled 
by  two  main  motors  264  and  265.  The  two  main 
motors  are  arranged  to  be  operated  so  efficiently 
that  motor  power  is  produced  efficiently  corre- 
sponding  to  the  loading  condition.  Further,  regen- 
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of  copying  paper  housed  in  the  tray.  The  clutch  is 
a  part  for  the  ON/OFF  control  of  the  operation  of 
each  paper  feed  roll.  If  copying  paper  of  the  same 
size  is  provided  in  more  than  one  supply  tray  when 

5  the  supply  of  copying  paper  in  one  supply  tray  has 
run  out,  copying  paper  of  the  same  size  is  auto- 
matically  supplied  from  another  supply  tray. 

The  feeding  of  copying  paper  is  made  by  an 
exclusive-use  feed  stepping  motor.  Whether  the 

ro  feeding  of  copying  paper  is  normal  or  not  is  de- 
tected  by  a  feed  sensor.  A  gate  solenoid  for  reg- 
istration  is  used  for  adjusting  the  forward  end  of  the 
copying  paper  which  has  been  sent  out.  The  gate 
solenoid  is  different  from  a  general  type  solenoid. 

75  In  the  gate  solenoid  used  herein,  the  gate  is 
opened  to  pass  copying  paper  when  energized. 
Accordingly,  it  is  not  necessary  to  supply  electric 
power  to  the  gate  solenoid  in  the  standby  state.  In 
the  standby  state,  the  gate  is  kept  open  without  the 

20  supply  of  electric  power.  Accordingly,  electric  pow- 
er  is  saved.  Just  before  the  arrival  of  copying 
paper,  the  gate  solenoid  is  energized  so  that  the 
gate  is  closed  to  block  the  passage  of  copying 
paper.  Thereafter,  at  the  point  of  time  that  the 

25  feeding  of  copying  paper  should  be  restarted,  the 
electric  supply  for  the  gate  solenoid  is  stopped  in 
predetermined  timing  so  that  the  gate  is  opened. 
According  to  the  aforementioned  controlling  sys- 
tem,  the  positional  change  of  the  gate  is  reduced  at 

30  the  point  of  time  when  the  passage  of  the  forward 
en'd  of  the  copying  paper  is  blocked,  so  that  exact 
positioning  can  be  made  even  in  the  case  where 
copying  paper  is  pressed  to  the  gate  by  a  relatively 
strong  force. 

35  In  the  case  of  a  duplex  mode  used  for  copying 
on  both  sides  of  the  paper  or  in  the  case  of  a 
composite  mode  used  for  applying  a  plurality  of 
copying  operations  to  a  single  side  of  paper,  copy- 
ing  paper  is  guided  to  a  conveyance  path  to  be 

40  stacked  on  the  duplex  tray  11.  In  the  case  of  the 
duplex  mode,  copying  paper  is  stacked  onto  the 
duplex  tray  11  directly  from  the  conveyance  path, 
in  the  case  of  the  composite  mode,  copying  paper 
is  once  conveyed  from  the  conveyance  path  to  a 

45  composite  mode  inverter  10  for  invertig  the  copy- 
ing  paper  and  the  inverted  copying  paper  is  guided 
to  the  duplex  tray  11  .  A  gate  503  is  provided  in  a 
junction  of  the  conveyance  path  501  from  which 
the  path  is  bifurcated,  one  to  an  exit  501  for  output- 

50  ting  paper  to  a  sorter  and  the  like  and  the  other  to 
the  duplex  tray  1  1  .  Gates  505  and  506  for  switch- 
ing  the  conveyance  path  are  provided  in  duplex 
tray  11  -side  junctions  for  guiding  paper  to  the 
composite  mode  inverter  10.  A  gate  507  is  pro- 

55  vided  in  the  paper  exit  502,  so  that  the  paper 
inverted  by  the  tri-roll  inverter  9  can  be  exhuasted 
from'  the  paper  exit  502,  the  copied  surface  being 
face  up. 

The  IMM  sub-system  sends  a  registration-gate 
trigger  signal  to  the  CHM  sub-system  33  to  control 
the  end  of  the  image  so  as  to  coincide  with  that  of 
the  paper  at  the  tacking  point.  At  the  same  time, 
the  IMM  sub-system  sends  a  correction  value  if  the 
timing  for  opening  the  registration-gate  should  be 
corrected. 

The  toner  scraped  off  by  the  blade  226  is 
collected  in  a  toner  collection  bottle  268.  At  this 
time,  a  detection  signal  for  reporting  the  quantity  of 
toner  existing  in  the  bottle  is  inputted  into  the  IMM 
sub-system,  so  that,  if  the  quantity  exceeds  a  pre- 
determined  value,  an  alarm  can  be  given. 

In  addition,  the  IMM  sub-system  operates  a  fan 
motor  263  to  prevent  overheating,  so  that  the  envi- 
ronmental  temperature  is  limited  within  a  permis- 
sible  temperature  range  to  attain  stable  picture 
quality  in  the  copied  paper. 

Fig.  15  is  a  timing  chart.  The  basic  time  for 
controlling  is  related  to  the  position  of  the  optical 
registration  sensor.  After  the  optical  registration 
sensor  ON/OFF  signal  is  continued  for  a  predeter- 
mined  period  (T1),  the  IEL  is  turned  off.  In  other 
word,  the  IEL  is  in  the  ON  state  for  a  period  T1  to 
erase  the  forward  end  of  the  image,  whereas  the 
IEL  is  turned  on  again  with  the  passage  of  a  period 
T2  to  erase  the  back  end  of  the  image.  Thus, 
image  formation  is  made  by  the  IEL  image  signal. 
At  the  same  time,  the  forward  end  of,  the  paper  is 
adjusted  to  the  forward  end  of  the  image  at  the 
tacking  point  by  controlling  the  registration-gate 
timing.  After  the  image  formation  is  finished,  the 
ADC  patch  signal  is  generated  on  the  basis  of  the 
patch  generator  requewst  signal  (with  the  passage 
of  T5  from  the  basic  time)  to  generate  an  inter- 
image  patch.  After  the  generation  of  the  patch,  the 
bias  request  signal  is  given  (with  the  passage  of 
T7)  to  detect  the  toner  density.  Further,  a  black 
band  is  formed  in  the  inter  image  area  on  the  basis 
of  the  black  band  signal. 

During  the  AE  (auto  exposure)  scanning  period, 
the  ON/OFF  operation  of  the  IEL  image  signal  is 
not  carried  out. 

(II-3)  Paper  Feed  System 

In  Fig.  16,  paper  trays  such  as  an  upper  tray  6- 
1  ,  a  middle  tray  6-2,  a  lower  tray  6-3  and  a  duplex 
tray  11  are  installed  in  the  base  machine.  Further, 
a  huge  capacity  tray  (huge  capacity  feeder  HCF) 
17  and  a  hand-feeding  tray  (multi-sheet  inserter: 
MSI)  16  can  be  optionally  attached  to  a  side  of  the 
base  machine.  Each  tray  has  a  "no  paper"  sensor, 
a  size  sensor,  a  clutch,  etc.,  if  necessary.  The  "no 
paper"  sensor  is  a  sensor  for  detecting  the  pres- 
ence  of  copy  paper  housed  in  the  supply  tray.  The 
size  sensor  is  a  sensor  for  discriminating  the  size 
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a  measure  to  satisfy  such  various  needs,  this  du- 
plicator  system  has  a  structure  so  that  additional 
devices  can  be  attached  and  detached  easily.  Fur- 
ther,  a  plurality  of  independent  CPUs  (central  pro- 

s  cessing  units)  are  provided  for  some  additional 
devices  so  that  decentralized  controlling  is  carried 
out  by  the  plurality  of  CPUs.  This  structure  has  the 
advantages  that  articles  desired  by  customers  can 
be  obtained  easily  and  the  ease  of  attaching  new 

10  additional  devices  suggests  to  the  customers  the 
possibility  of  new  copying  work. 

The  manual  insertion  tray  (multi-sheet  inserter: 
MSI)  16  has  a  capacity  for  about  50  sheets  of 
paper,  the  size  selected  from  A2F  size  to  A6F  size. 

75  In  particular,  the  tray  can  handle  large-size  paper 
which  cannot  be  housed  in  the  other  trays.  In  the 
past,  this  type  manual  insertion  tray  performs  man- 
ual  inserting  operations  one  by  one,  so  that  it  is  not 
necessary  for  the  operator  to  select  the  tray  itself 

20  as  long  as  copying  paper  can  be  preferentially  sent 
out  of  the  manual  insertion  tray  whenever  the  man- 
ual  inserting  operations  are  made.  On  the  contrary, 
the  manual  insertion  tray  16  according  to  the 
present  invention  can  set  a  plurality  of  copying 

25  sheets  at  once.  Accordingly,  if  the  sending  out  of 
the  manual  insertion  tray  16  is  carried  out  on  the 
basis  of  the  copying  paper  selected,  the  feeding  of 
the  paper  may  be  started  during  the  setting  of  the 
plurality  of  copying  sheets.  To  settle  this  situation, 

30  the  selection  of  the  manual  insertion  tray  1  6  can  be 
made  by  the  operator. 

According  to  the  present  invention,  size  reduc- 
tion  of  the  tray  is  attained  by  use  of  such  a 
structure  that  a  roll  513,  a  feed  roll  512  and  a  take- 

35  away  roll  511  are  incorporated  in  the  tray.  When 
the  forward  end  of  paper  is  detected  by  a  feed-out 
sensor  after  the  forward  end  is  nipped  by  the  take- 
away  roll  511,  the  paper  is  stopped  temporarily.  By 
stopping  the  paper  temporarily  through  the  feed- 

40  out  sensor,  pre-registration  for  adjusting  the  trans- 
fer  position  is  made  so  that  scatter  in  paper  feed- 
ing  is  absorbed  at  the  feeder  portion.  The  paper 
thus  sent  out  is  fed  to  the  transfer  position  of  the 
sensitive-material  belt  4  through  an  aligning  device 

45  515. 

Each  of  the  upper  tray  and  the  middle  tray  has 
a  capacity  for  about  500  sheets  of  paper,  the  size 
selected  from  A3  size  to  B5  size,  legal  size,  letter 
size,  special  B4  size,  and  11  x  17  size.  As  shown 
in  Fig.  17,  the  tray  is  provided  with  a  tray  motor 
551  for  inclining  the  tray  552  as  the  quantity  of 
paper  is  reduced.  With  respect  to  sensors,  the  tray 
552  has  three  paper  size  sensors  553  to  555  for 
detecting  paper  size,  a  "no  paper"  sensor  556  for 
detecting  a  "no  paper"  condition,  and  a  surface 
control  sensor  557  used  for  adjusting  the  height  of 
the  tray.  Further,  the  tray  552  has  an  emergency 
switch  558  for  preventing  the  tray  from  rising  ex- 
cessively.  The  lower  tray  has  a  capacity  for  about 
110  sheets  of  paper,  the  size  being  the  same  as 
described  above  for  the  upper  and  middle  trays. 

in  Fig.  16,  the  duplex  tray  has  a  capacity  for 
about  50  sheets  of  paper,  the  size  being  the  same 
as  described  above.  The  duplex  tray  can  store 
copied  paper  temporarily  in  the  case  where  a  plu- 
rality  of  copying  operations  are  carried  out  on  one 
side  of  the  paper  or  in  the  case  where  copying 
operations  are  carried  out  alternately  on  two  sides 
of  the  paper.  A  feed  roll  507  and  a  gate  505  are 
arranged  in  the  conveyance  path  in  the  entrance 
side  of  the  duplex  tray  1  1  .  Switching  control  of  the 
paper  conveyance  path  can  be  made  by  the  gate 
505  corresponding  to  the  composite  mode  and  the 
duplex  mode.  For  example,  in  the  case  of  duplex 
mode,  the  paper  conveyed  from  the  upper  tray  is 
guided  toward  the  feed  roll  509  by  the  gate  505. 
For  example,  in  the  case  of  the  composite  mode, 
the  paper  conveyed  from  the  upper  tray  is  once 
guided  to  the  composite  mode  inverter  10  by  the 
gates  505  and  506  and  then  the  paper  is  inverted 
by  the  inverter  10  and  guided  to  the  feed  roll  510 
and  the  duplex  tray  1  1  by  the  gate  506.  In  general, 
a  tray  inclination  angle  of  17°  to  20°  is  required 
for  dropping  the  paper  freely  to  a  predetermined 
edge  position  on  the  duplex  tray  1  1  .  However,  the 
duplex  tray  11  in  this  embodiment  has  an  inclina- 
tion  angle  of  8°  or  less,  because  the  duplex  tray 
1  1  is  placed  in  a  narrow  space  for  size  reduction  of 
the  apparatus.  Therefore,  the  duplex  tray  1  1  has  a 
side  guide  561  and  an  end  guide  562  as  shown  in 
Fig.  18.  These  side  and  end  guides  serve  to  con- 
trol  the  stop  position  of  -the  paper  in  accordance 
with  the  size  of  the  paper. 

The  huge  capacity  tray  (HCF)  is  a  supply  tray 
having  a  capacity  for  thousands  of  copying  sheets. 
For  example,  in  most  cases,  customers  having  no 
need  of  scale-up  or  scale-down  copying  work  and 
customers  needing  a  small  quantity  of  copying 
work  may  find  adequate  a  duplicator  having  a  sin- 
gle  unit  base  machine.  On  the  contrary,  customers 
needing  a  large  quantity  of  copying  work  and  cus- 
tomers  needing  complicated  copying  work  will  like- 
ly  need  the  duplex  tray  and  huge  capacity  tray.  As 

(II-4)  Duplex  Auto  Document  Feeder  (DADF) 

so  In  Fig.  19,  the  DADF  13  is  attached  onto  the 
glass  platen  2  of  the  base  machine  1.  The  DADF 
13  has  a  document  tray  602  on  which  documents 
601  are  mounted.  A  feed-out  paddle  603  is  ar- 
ranged  in  the  document  feeding-out  side  of  the 

55  document  tray  602  to  send  out  the  documents  601 
one  after  one.  The  document  601  is  conveyed  to 
an  arc-like  conveyance  path  609  by  a  first  driving 
roller  605,  a  second  driving  roller  606,  and  a  fol- 
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601  is  mounted  on  the  platen  2  so  as  to  be  subject 
to  exposure.  Fig.  21  (b)  shows  a  simplex  mode  in 
which  documents  601  are  stacked  in  the  document 
tray  602  so  that  each  of  the  documents  is  put  with 

5  its  surface  to  be  copied  facing  up.  Upon  depres- 
sion  of  the  start  button,  the  first  driving  roller  605 
and  the  second  driving  roller  607  begin  to  rotate. 
The  third  driving  roller  612  moves  up  away  from 
the  follower  roller  613  and,  at  the  same  time,  the 

70  stoppage  gate  615  moves  down  to  block  the  hori- 
zontal  conveyance  path  611.  Accordingly,  the  doc- 
ument  601  is  advanced  through  the  arc-like  con- 
veyance  path  609  and  pressed  against  the  stop- 
page  gate  615  (steps  1  and  2).  At  the  position  of 

75  the  stoppage  gate  615,  the  end  of  the  document  is 
corrected  by  the  skew  toiler  627  to  be  perpendicu- 
lar  to  the  horizontal  conveyance  path  611  and,  at 
the  same  time,  the  size  of  the  document  is  de- 
tected  by  the  sensors  Ss  to  S10. 

20  The  third  driving  roller  622  rotate,  so  that  the 
surface  of  the  document  to  be  copied  is  inverted  to 
be  face  down.  Then  the  document  is  fed  to  a 
predetermined  position  on  the  platen,  exposed  at 
the  position  and  outputted  after  exposure.  The 

25  aforementioned  operation  is  applied  to  the  case 
where  a  single  sheet  of  document  is  fed  through 
the  manual  insertion  conveyance  path  610.  In  addi- 
tion  to  such  a  function  of  successively  feeding 
documents  sheet  by  sheet,  there  are  provided  a 

30  function  of  feeding  two  sheets  of  the  same-size 
documents  at  once  (2-UP),  a  function  of  feeding  a 
large-size  document  (LDC),  and  a  computer  form 
feeder  function  of  feeding  continuous  paper  used 
for  a  computer  (CCF). 

35  Fig.  21  (c)  shows  a  duplex  mode.  The  exposure 
process  for  one  surface  of  a  document  is  the  same 
as  the  process  of  the  steps  1  to  3  shown  in  Fig. 
21  (b).  After  completion  of  the  exposure  process  on 
the  one  surface,  the  belt  driving  roller  619  rotates 

40  in  reverse.  The  third  driving  roller  612  moves  up 
away  from  the  follower  roller  61  3  and,  at  the  same 
time,  the  stoppage  gate  615  moves  down  to  block 
the  horizontal  conveyance  path  611.  Accordingly, 
the  document  is  conveyed  to  the  inversion  convey- 

45  ance  path  616.  Further,  the  document  is  passed 
through  the  arc-like  conveyance  path  609  by  the 
fourth  diving  roller  617  and  the  second  driving 
roller  607  and  pressed  against  the  stoppage  gate 
615  steps  4  and  5).  Then  the  third  driving  roller 

so  moves  down  to  touch  the  follower  roller  613  and,  at 
the  same  time,  the  stoppage  gate  615  moves  up  to 
open  the  horizontal  conveyance  path'  611.  Then  the 
third  driving  roller  612,  the  belt  driving  roller  619, 
and  the  fifth  driving  roller  622  rotate  so  that  the 

55  rear  surface  of  the  document  is  inverted  to  be  face 
down.  The  doucment  is  fed  to  the  predetermined 
position  on  the  platen,  exposed  at  this  position,  and 
outputted  after  exposed. 

lower  roler  607  following  the  roller  606.  Further,  the 
arc-like  conveyance  path  609  joins  a  manual  inser- 
tion  conveyance  path  610  to  a  horizontal  convey- 
ance  path  611.  A  third  driving  roller  612  and  a 
follower  roller  613  following  the  roller  612  are  pro- 
vided  in  the  exit  of  the  arc-like  conveyance  path 
609.  The  third  driving  roller  612  is  arranged  so  as 
to  be  vertically  moved  by  a  solenoid  (not  shown) 
so  that  the  third  driving  roller  612  will  contact  or  be 
spaced  from  the  follower  roller  613.  A  stoppage 
gate  615  is  provided  in  the  horizontal  conveyance 
path  611  so  as  to  be  turned  by  a  driving  motor 
which  is  not  shown  in  the  drawing. 

An  inversion  conveyance  path  616  is  provided 
from  the  horizontal  conveyance  path  611  to  the 
arc-like  conveyance  path  609.  A  fourth  driving  roller 
617  is  provided  in  the  inversion  conveyance  path 
616.  Further,  a  belt  driving  roller  619  is  provided  on 
the  glass  platen  3  opposite  to  the  exit  of  the 
horizontal  conveyance  path  61  1  to  make  it  possible 
to  reversibly  drive  a  belt  621  provided  between  the 
belt  driving  roller  619  and  a  follower  roller  620 
following  the  roller  619.  A  fifth  driving  roller  622  is 
provided  in  the  exit  of  the  belt  conveyance  portion. 

A  pair  of  sixth  driving  rollers  623  are  provided 
in  the  manual  insertion  conveyance  path  610.  The 
pair  of  driving  rollers  623  are  arranged  in  the  front 
and  rear  of  the  base  machine  1  (perpendicularly  to 
the  plane  of  the  sheet  of  the  drawing)  to  make  it 
possible  to  feed  two  sheets  of  the  same-size  docu- 
ments  at  once.  In  the  drawing  the  reference  num- 
beral  625  designates  a  cleaning  tape  for  cleaning 
the  surface  of  the  feed-out  paddle  603  by  the 
operation  of  a  seventh  driving  roller  626. 

Referring  to  Fig.  20,  photosensors  Si  to  S12 
will  be  described  hereunder.  In  Fig.  20,  the 
photosensor  Si  acts  as  a  "no  paper"  sensor  for 
detecting  the  presence  of  document  paper  601  on 
the  document  tray  602,  the  photosensor  S2  acts  as 
a  takeaway  sensor  for  detecting  the  passage  of 
document  paper,  the  photosensors  S3  and  S+  act 
as  feed  sensors  arranged  in  the  front  and  rear  of 
the  manual  insertion  conveyance  path  610,  the 
photosensor  S5  acts  as  a  registration  sensor  for 
detecting  whether  the  document  paper  is  located  in 
a  predetermined  position  or  not  at  the  stoppage 
gate  615  after  the  skew  feeding  of  document  paper 
is  corrected  by  a  skew  roller  627,  the  photosensors 
Sg  to  S10  act  as  paper  size  sensors  for  detecting 
the  size  of  document  paper,  the  photosensor  Su 
acts  as  an  exhaust  sensor  for  detecting  whether  the 
document  paper  is  exhausted  or  not,  and  the 
photosensor  S12  acts  as  an  end  sensor  for  detect- 
ing  the  end  of  the  cleaning  tape  625. 

Referring  to  also  Figs.  21  (a),  21  (b),  and  21  (c), 
the  operation  of  the  DADF  13  constructed  as  de- 
scribed  above  will  be  described  hereunder.  Fig.  21- 
(a)  shows  a  platen  mode  in  which  the  document 
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(III)  User  Interface  (U/l) After  completion  of  the  exposure  on  the  both 
surfaces  of  the  document,  the  belt  driving  roller 
619  relates  reversely  so  that  the  document  is  con- 
veyed  to  the  inversion  conveyance  path  616  again. 
Consequently,  the  document  is  passed  along  the 
platen  2  and  outputted  by  the  fifth  driving  roller  622 
in  the  same  manner  as  described  above  (steps  7  to 
10).  Accordingly,  the  outputted  documents  are 
stacked  up  with  their  first  copied  surfaces  made  to 
face  down,  in  the  original  order  of  the  documents  in 
the  document  tray  602. 

(111-1)  Use  of  the  Display  Unit  in  the  User  Interface 

Fig.  25(a)  to  25(c)  are  views  showing  the  mount 
condition  of  a  user  interface  using  a  display  unit. 
Fig.  26  is  a  view  showing  the  appearance  of  the 
user  interface  using  a  display  unit. 

10 

(A)  Features  in  Mount  Position 

The  present  invention  has  a  feature  in  that  a 
75  stand-type  display  unit  is  employed  instead  of  a 

conventional  console  panel  as  described  above. 
The  display  unit  of  this  type  can  be  attached  to  the 
upper  portion  of  the  duplicator  body  (base  ma- 
chine)  1  in  a  three-dimensioned  manner  as  shown 

20  in  Fig.  25(a).  In  particular,  by  arranging  the  user 
interface  12  in  the  right  back  corner  of  the  duplica- 
tor  body  1  as  shown  in  Fig.  25(b),  the  size  of  the 
duplicator  can  be  planned  regardless  of  the  user 
interface  12.  Accordingly,  size  reduction  of  the 

25  apparatus  can  be  attained.  Further,  the  height  of 
the  platen  in  the  duplicator,  that  is,  the  apparatus 
height,  is  planned  to  be  equal  to  waist  height  which 
is  favorable  for  setting  a  document.  This  height 
gives  a  limitation  to  the  apparatus  height.  As  de- 

30  scribed  above,  the  conventional  console  panel  is 
mounted  on  the  upper  portion  of  the  duplicator 
body  at  a  height  equal  to  this  height,  so  that  the 
operational  portion  and  display  portion  for  selecting 
functions  and  setting  execution  conditions  are  at  a 

35  long  distance  from  the  eyes.  On  the  contrary,  the 
user  interface  12  according  to  the  present  invention 
is  arranged  at  a  level  higher  than  the  platen  as 
shown  in  Fig.  25(c)  or  in  other  words  the  user 
inteface  12  is  arranged  at  a  level  near  the  level  of 

40  the  eyes.  Accordingly,  for  an  operator,  the  user 
interface  12  is  easy  to  see  and  easy  to  handle. 
Moreover,  by  mounting  the  display  unit  near  to  eye 
level,  the  lower  portion  of  the  display  unit  can  be 
effectively  utilized  as  a  mount  space  of  a  user 

45  interface  control  substrate  and  a  card  device  24. 
Accordingly,  not  structural  change  is  required  for 
installing  the  card  device  24. 

The  card  device  24  can  be  installed  without 
any  change  of  the  outside  appearance  and,  the  the 

so  same  time,  the  display  unit  can  be  improved  in  the 
position  and  height  so  as  to  be  easy  to  see.  The 
display  unit  may  be  fixed  at  a  predetermined  angle 
or  may  be  movable  within  a  variable  angle  range. 
Another  distinction  from  the  conventional  console 

55  panel  mounted  at  the  front  of  the  platen  in  two 
dimensions  is  that  the  front  direction  of  the  display 
unit  can  be  changed  easily.  Accordingly,  by  turning 
the  screen  of  the  display  unit  slightly  upward  cor- 

(11-5)  Sorter 

In  Fig.  22,  the  sorter  19  has  a  sorter  body  652 
and  twenty  bins  653  on  a  movable  truck  651  .  The 
sorter  body  652  includes  a  belt  driving  roller  656 
for  driving  a  conveyance  belt  655,  a  follower  roller 
following  the  rollerr  656,  a  chain  driving  sprocket 
659  for  driving  a  chain  659,  and  a  follower  sprocket 
660  following  the  sprocket  659.  The  belt  driving 
roller  656  and  the  chain  driving  sprocket  660  are 
operated  by  a  sorter  motor  658. 

A  paper  entrance  662,  a  paper  exit  663  and  a 
switching  gate  665  operated  by  a  solenoid  (not 
shown)  are  provided  in  the  upper  portion  of  the 
conveyance  belt  655.  An  indexer  666  for  distribut- 
ing  copying  paper  to  each  bin  is  mounted  to  the 
chain  659.  As  shown  in  Fig.  23,  the  rotation  of  a 
drive  shaft  671  of  the  sorter  motor  658  is  transmit- 
ted  to  a  pulley  673  through  a  timing  belt  672.  The 
rotation  of  the  pulley  673  is  transmitted  to  the  belt 
driving  roller  656  and,  at  the  same  time,  transmit- 
ted  to  the  chain  driving  sprocket  660  through  a 
gearing  device  674. 

The  operation  of  the  sorter  will  be  described 
with  reference  to  Figs.  24(a)  through  24(d).  Fig.  24- 
(a)  shows  a  non-sort  mode  in  which  the  switching 
gate  665  is  placed  in  a  non-sort  position  to  feed 
copying  paper  to  the  uppermost  output  tray.  Fig. 
24(b)  shows  a  sort  mode  in  which  the  switching 
gate  665  is  turned  to  a  sort  position  to  feed  odd- 
numbered  sheets  of  paper  to  odd-numbered  bins 
stepwise  from  the  upper  bin  downward  and  feed 
even-numbered  sheets  of  paper  to  even-numbered 
bins  stepwise  from  the  lower  bin  upward.  By  such 
means,  the  time  require  for  sorting  can  be  short- 
ened.  Fig.  24(c)  and  24(d)  show  a  stack  mode.  Fig. 
24(c)  shows  the  case  where  four  sheets  of  docu- 
ments  are  copied  onto  every  four  sheets  of  copy- 
ing  paper.  Fig.  24(d)  shows  the  case  where  the 
number  of  sheets  of  paper  exceeds  the  maximum 
capacity  of  each  bin.  When,  for  example,  the  num- 
ber  of  sheets  of  paper  exceeds  50,  the  next  bin 
can  be  used  for  housing  an  excess  of  the  sheets  of 
paper. 
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display  or  window  display)  of  details  is  carried  out 
in  accordance  with  the  selection  branches  of  the 
menus  to  thereby  attain  the  expansion  of  display 
contents.  As  a  result,  even  if  there  are  a  large 

5  number  of  functions  to  be  selected  and  a  large 
number  of  conditions  to  be  set,  the  display  screen 
can  be  sharpened  to  improve  operation  property. 
As  screen  division  arrangement,  area  division  in 
each  screen,  luminance  adjustment  and  display 

10  form  such  as  gray  display  form  are  adopted.  The 
operational  portion  is  simplified  in  construction  by  a 
suitable  combination  of  operation  keys  and  LEDs  to 
diversify  and  simplify  display  controlling  means, 
display  contents,  and  input  means,  to,  in  combina- 

75  tion,  solve  the  problem  in  realizing  both  the  reduc- 
tion  in  size  and  increase  in  functions. 

The  outside  appearance  of  the  user  interface 
with  the  CRT  display  unit  based  on  aforementioned 
feature  is  shown  in  Fig.  26.  In  this  embodiment, 

20  key/LED  boards  are  arranged  on  the  under  and 
right  side  front  surface  portions  of  the  CRT  display 
unit  301  .  With  respect  to  the  screen  arrangement,  a 
selection  mode  screen  is  divided  into  a  plurality  of 
areas  including  a  selection  area.  Further,  the  selec- 

25  tion  area  is  divided  vertically  into  cascade  areas 
which  can  be  set  selectively.  Therefore,  cascade 
keys  319-1  to  319-5  for  selectively  setting  the 
cascades  are  arranged  under  the  selection  area. 
Further,  mode  selection  keys  308  to  310  for  switch- 

30  ing  the  selection  mode  screen,  other  keys  (302  to 
304,  306,  307,  311  to  314)  and  LEDs  (3-05,  311  to 
314)  are  arranged  on  the  right  side.  Because  the 
keys  and  LEDS  are  reduced  in  number  and  ar- 
ranged  on  the  right  side  and  under  side  of  the  CRT 

35  display  unit  301  as  described  above,  the  size  of  the 
user  interface  can  be  established  to  be  only  slightly 
larger  than  the  size  of  the  CRT  display  unit  and, 
consequently,  a  small-size  user  interface  can  be 
provided. 

40 

(III-2)  Arrangement  of  Display  Screen 

In  the  user  interface  according  to  the  present 
45  invention,  the  CRT  display  unit  is  utilized  so  effec- 

tively  that  the  arrangement  of  key/LED  boards  can 
be  simplified.  In  particular,  ingenuity  is  exercised  in 
screen  division  for  the  purpose  of  making  the 
screen  simple  and  easy  to  see  to  implement  the 

so  functions  of  selective  setting,  checking,  and  mes- 
sage  transmission. 

In  respect  to  the  screen,  there  are  provided  a 
selection  mode  screen  for  selecting  the  copy 
mode,  a  review  screen  for  checking  the  set  con- 

55  dition  of  the  copy  mode,  an  entirely  automatic 
screen  for  executing  a  copying  operation  in  a  stan- 
dard  mode,  an  inforamtion  mode  for  giving  informa- 
tion  about  the  copy  mode,  a  jam  screen  for  exactly 

responding  to  the  eyes  of  the  operator  as  shown  in 
Fig.  25(c)  and  by  turning  it  to  the  left  side  Gust 
toward  the  eyes  of  the  operator),  the  user  interface 
12  is  easier  to  watch  and  easier  to  handle.  In 
particular,  in  the  case  of  small-size  apparatus  using 
the  aforementioned  construction,  the  operator  can 
set  a  document  and  can  handle  the  user  interface 
while  he  stays  in  the  central  position  of  the  appara- 
tus. 

(B)  Features  on  Screen 

On  the  other  hand,  the  quantity  of  information 
increases  as  the  number  of  functions  increases.  To 
make  things  simple  and  easy,  a  wide  display  area 
is  required.  Even  in  the  case  where  the  display  unit 
is  employed,  the  requirement  for  such  a  wide  dis- 
play  area  makes  it  difficult  to  satisfy  the  require- 
ment  for  reduction  of  size.  If  a  small-size  display  is 
employed,  it  becomes  difficult  to  provide  all  the 
necessary  information  on  one  screen  both  from  the 
viewpoint  of  display  density  and  from  the  viewpoint 
of  making  a  screen  easy  to  watch  and  easy  to 
understand  for  an  operator. 

Therefore,  in  the  case  where  a  display  unit  is 
used  in  a  user  interface,  not  only  the  size  of  the 
display  unit  must  be  established  to  be  small  from 
the  viewpoint  of  balance  but  also  it  is  desired  to 
exercise  ingenuity  in  display  control.  According  to 
the  present  invention,  various  measures  for  an 
easily  understandable  display  are  made  by  use  of 
various  kinds  of  display  forms  and  various  kinds  of 
display  control  systems  compared  with  LEDs  and 
liquid  crystal  display  units  used  in  the  conventional 
console  panel. 

For  example,  the  user  interface  according  to 
the  present  invention  is  constructed  so  that  display 
screens  are  switched  corresponding  to  the  copy 
mode  classified  into  three,  "basic  copy,"  "applied 
copy,"  and  "special  copy,"  to  display  menus  for 
selecting  functions  and  for  setting  execution  con- 
ditions  in  accordance  with  the  mode  and  that  the 
cascade  (cursor)  of  the  display  screen  is  moved  by 
key  instructions  to  make  it  possible  to  designate 
selection  branches  and  input  execution  conndition 
data. 

When  the  user  interface  is  constructed  as  de- 
scribed  above,  it  is  necessary  to  have  three 
screens  as  the  target  of  setting.  Because  only  one 
screen  can  be  displayed  at  one  time,  the  set  con- 
ditions  of  the  other  screens  may  be  unknown.  The 
present  invention  employs  a  simple  screen  ar- 
rangement  by  which  the  set  conditions  of  other 
screens  can  be  seen  at  a  glance  when  an  attempt 
to  check  all  of  the  set  conditions  is  made  during 
display  of  any  one  of  the  three  screens. 

If  necessary,  the  pop-up  display  (superposing 
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"special  copy"  on  the  "basic  copy"  screen,  are 
displayed  in  the  set  condition  display  area  B.  In  the 
case  where  the  state  of  the  cascade  in  the  selec- 
tion  area  C  is  a  default  (the  lowermost  step),  the 

5  cascade  is  displayed. 
Cascade  names  are  displayed  in  the  upper 

step  of  the  selection  area  C.  Each  of  the  cascade 
areas  is  separated  into  a  default  area  and  other 
areas,  the  default  area  being  arranged  in  the  lower- 

w  most  step  of  the  cascade  area,  the  other  areas 
being  arranged  inn  the  upper  steps  thereof.  Con- 
sequently,  any  suitable  matter  can  be  selected 
from  the  five  cascade  areas  individually  by  the 
operation  of  the  cascade  keys.  Accordingly,  if  there 

75  is  no  selection  operation,  the  default  area  is  se- 
lected  so  that  a  completely  automatic  copy  mode 
having  all  default  values  is  selected.  Selective  set- 
ting  in  the  selection  area  is  made  by  the  cascade 
keys  319-1  to  319-5  disposed  under  the  five  cor- 

20  responding  cascade  areas  obtained  by  vertical  di- 
vision.  The  right  side  of  the  message  area  A  is 
used  as  a  count  portion  for  displaying  a  set  count 
and  a  mode  count.  The  lower  line  of  the  set  con- 
dition  display  area  B  is  used  as  a  maintenance 

25  information  portion  for  informing  the  current  level  of 
the  toner  bottle,  the  supply  of  toner  and  the  like. 
The  contents  of  the  cascade  areas  in  the  respec- 
tive  selection  mode  screens  will  now  be  described. 

indicating  the  position  of  a  jam  trouble)  when  the 
jam  occurs,  and  the  like.  Further,  the  selectioon 
mode  screen  is  divided  into  three  parts  corre- 
sponding  to  the  contents  of  the  functions,  because 
it  is  difficult  to  display  a  lot  of  functions  on  one 
screen  and  because  generally  used  functions  and 
special  functions  are  included  in  the  functions  to  be 
displayed.  The  screens  obtained  by  division  can  be 
suitably  selected  by  the  mode  selection  keys  308 
to  310  to  be  displayed,  so  that  a  necessary  func- 
tion  can  be  selectively  set  from  each  screen.  Fur- 
ther,  the  inside  in  each  of  these  screens  is  suitably 
divided  into  a  selection  area,  a  set  condition  dis- 
play  are  for  displaying  the  set  conditions  of  other 
modes,  a  message  are  and  the  like,  to  transmit 
proper  information  to  the  user  corresponding  to  the 
operational  conditions. 

(A)  Selection  Mode  Screen 

Fig.  27  is  a  view  for  explaining  the  selection 
mode  screen.  Three  screens  of  "basic  copy," 
"applied  copy,"  and  "special  copy"  as  shown  in 
Figs.  27(a)  to  27(c)  are  set  as  the  selection  mode 
screen.  The  three  screens  are  alternatively  se- 
lected  by  the  operation  of  the  mode  selection  keys 
308  to  310  to  be  displayed  on  the  CRT  display 
unit.  Of  these  screens,  the  "basic  copy"  screen  is 
used  for  displaying  generally  and  frequently  used 
functions,  the  functions  being  into  classified  into 
groups.  The  "applied  copy"  screen  is  used  for 
displaying  secondarily  frequently  used  functions, 
the  function  being  classified  into  groups.  The 
"special  copy"  screen  is  used  for  displaying  the 
remaining,  special  functions  which  are  classified 
into  groups.  The  "special  copy"  screen  is  used  for 
displaying  the  remaining,  special  functions  which 
are  classified  into  groups. 

Each  of  the  selection  mode  screens  is  par- 
titioned  into  a  message  area  A  composed  of  two 
lines  inclusive  of  the  second  line  from  the  top  on 
the  screen,  a  set  condition  display  area  B  com- 
posed  of  three  lines,  and  a  selection  area  com- 
posed  of  nine  lines.  J-code  messages  for  informing 
contradiction  in  copy  executive  conditions.  U-code 
messages  for  informing  hardware  trouble  needing 
to  contact  a  serivce  man.  C-code  messages  for 
giving  various  kinds  of  warnings  to  the  operator, 
and  the  like,  are  displayed  in  the  message  area  A. 
Of  these  messages,  the  J-code  massages  are  is- 
sued  when  an  erroneous  copy  mode  is  detected 
just  after  the  operation  of  the  start  key  318,  by 
reference  to  a  table  provided  for  checking  the 
combination  of  copy  execution  conditions  against 
the  set  contents  of  each  cascade.  The  conditions  of 
selection  of  other  modes,  such  as  for  example  the 
conditions  of  selection  of  "applied  copy"  and 

30 
(a)  Basic  Copy 

As  shown  in  Fig.  27(a),  the  "basic  copy" 
screen  is  composed  of  cascades  of  "Paper  Tray," 

35  "Scale-Down/Scale-Up,"  "Duplex  Copy,"  "Copy 
Density"  and  "Sorter." 

In  the  "Paper  Tray,"  "automatic"  is  selected  as 
a  default.  In  this  case,  a  tray  housing  paper  of  the 
same  size  as  the  select  document  size  will  be 

40  automatically  selected.  Any  suitable  one  of  the 
manual  insertion  tray,  the  huge  capacity  tray,  the 
upper  tray,  the  middle  tray,  and  the  lower  tray  can 
be  selected  by  operation  of  the  cascade  keys. 
Paper  size,  kind  and  icon  (pictorial  symbols)  are 

45  displayed  in  the  respective  tray  columns  to  make  it 
easy  to  discriminate  the  paper  housed  in  the  re- 
spective  trays.  There  are  provided  two  setting 
methods,  that  is,  a  method  of  setting  paper  to  be 
fed  in  the  longitudinal  direction  and  a  method  of 

so  setting  paper  to  be  fed  in  a  direction  perpendicular 
to  the  longitudinal  direction. 

In  "Scale-Down/Scale-Up,"  "even  magnifica- 
tion"  is  selected  as  a  default.  Any  suitable  one  of 
"auto"  and  "fixed/free"  modes  can  be  selected  by 

55  the  operation  of  the  cascade  keys.  In  the  "auto" 
mode,  the  magnification  is  set  automatically  cor- 
responding  to  the  paper  size  selected.  The  mag- 
nification  (linear  magnification)  can  be  set  within  a 
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range  of  50%  to  200%  stepwise  in  increments  of 
1%.  In  the  "fixed/free"  mode,  various  settings  are 
displayed  by  the  operation  of  the  cascadde  keys, 
so  that  a  fixed  magnification  can  be  selected,  for 
example,  from  the  seven  steps  of  50.7%,  70%, 
81%,  100%,  121%,  141%  and  200%  and  variable 
magnification  can  be  selected  from  the  multiple 
values  changing  stepwise  at  intervals  of  1%. 

Single  sided  copying  is  selected  as  a  default. 
Otherwise,  any  one  of  Duplex  —  single-side,  duplex 
-♦  duplex,  and  single-side  —  duplex  can  be  se- 
lected  in  the  relation  of  document  —  copy.  For 
example,  duplex  -»  single-side  is  selected  to  make 
a  single-sided  copy  from  a  double-sided  document 
and,  similarly,  simplex  —  duplex  is  selected  to 
make  a  double-sided  copy  from  a  single-sided 
document.  In  the  case  where  a  double-sided  copy 
is  to  be  made,  after  one  side  has  been  copied  on 
the  copying  paper,  it  is  fed  to  the  duplex  tray.  Then 
the  copying  paper  is  sent  out  of  the  duplex  tray 
again  so  that  the  other  side  may  be  copied. 

The  default  value  of  "Copy  Density"  is  "auto," 
although  any  one  of,  for  example,  seven  density 
levels  can  be  set.  Also  in  the  photographic  mode, 
any  one  of  seven  density  settings  can  be  selected. 

The  default  value  of  "Sorter"  is  "copy  receiv- 
er,"  although  any  one  of  "gather"  and  "stack"  can 
be  selected.  In  the  "gather"  mode  copies  are  dis- 
tributed  into  each  bin  of  the  sorter.  In  the  "stack" 
mode  copying  paper  is  accumulated  in  order. 

the  front  surface  or  rear  surface  to  be  selected  as 
the  surface  of  the  document  that  faces  up  on 
output. 

(c)  Special  Copy 

As  shown  in  Fig.  27(c),  the  "special  copy" 
screen  is  composed  of  a  cascade  of  "Job  Mem- 

10  ory,"  "Edit/Composite,"  "Even  Magnification  Fine 
Tuning"  and  "Frame  Erasing." 

The  "Job  Memory"  function  is  a  page  program 
using  cards  for  registering  a  plurality  of  jobs  and 
for  calling  any  suitable  one  of  the  registered  jobs. 

75  By  pushing  the  start  key  after  calling  a  job,  auto- 
matic  copying  is  carried  out.  In  the  "Job  Memory," 
the  calling  and  the  registration  can  be  selected 
outside  of  the  default  values. 

In  the  "Edit/Composite"  function,  an  editor 
20  function  and  a  composite  function  can  be  selected 

outside  of  the  default  value.  The  editor  function  is  a 
function  for  inputting  data  for  editing  by  use  of  an 
editor  or  the  like.  In  the  editor  function,  any  suitable 
one  of  "partial  color,"  "partial  photograph,"  "partial 

25  erasing,"  and  "marking  color"  can  be  selected  on  a 
pop-up  screen.  The  "partial  color"  is  used  for 
copying  a  designated  aree  with  a  color  and  copy- 
ing  the  other  area  with  black.  The  "partial  photo- 
graph"  is  used  for  copying  a  photograph  to  a 

30  designated  area.  The  "partial  erasing"  is  used  to 
prevent  a  designated  area  from  having  copied.  The 
"marking  color"  function  is  used  for  designating  an 
area  to  be  marked  with  a  thin  color.  When,  for 
example,  an  area  to  be  marked  is  designated  by 

35  the  "marking  color,"  a  recording  can  be  made  with 
a  thin  color  overlapping  on  the  designated  area  as 
if  the  effect  of  marking  is  attained. 

The  "Composite"  function  is  a  function  for 
making  one  copy  from  two  documents  by  use  of 

40  the  duplex  tray.  In  the  "Composite"  function  "sheet 
composite"  and  "parallel  composite"  can  be  se- 
lected.  The  "sheet  composite"  function  makes  one 
copy  from  a  first  document  and  a  second  docu- 
ment  by  superimposing  the  whole  images  of  the 

45  two  documents  on  one  sheet.  In  the  "sheet  com- 
posite"  mode,  different  colors  can  be  used  for  the 
first  document  and  second  document,  respectively. 
The  "parallel  composite"  is  a  function  for  making 
one  copy  from  two  documents  by  arranging  the 

so  whole  of  the  second  document  to  the  first  docu- 
ment  side  by  side. 

The  "Even  Magnification  Fine  Tuning"  function 
selects  magnification  within  a  range  of  99%  to 
101%  stepwise  at  intervals  of  0.15%.  The  function 

55  can  be  selected  the  outside  of  default  values. 
The  "Frame  Erasing"  function  excludes  periph- 

eral  picture  information  of  a  document  as  if  the 
picture  information  of  the  original  has  a  frame  at 

(b)  Applied  Copy 

As  shown  in  Fig.  27(b),  the  "applied  copy" 
screen  is  composed  of  cascades  of  "Special  Docu- 
ment,"  "Binding  Margin,"  "Color,"  "Paper  Inser- 
tion"  and  "Exhaust  Surface." 

In  the  "Special  Document"  mode,  a  function 
(LDC)  for  maing  a  copy  from  a  document  of  large 
size  such  as  A2/B3,  a  function  (CFF:  computer 
form  feeder)  for  making  a  copy  from  a  continuous- 
computer  output  document  by  means  of  counting 
holes  of  the  document,  and  a  two-sheet  function  (2- 
UP)  for  copying  two  sheets  of  the  same-size  docu- 
ments  onto  a  single  sheet  of  paper  can  also  be 
selected. 

In  the  "Binding  Margin"  mode,  a  binding  mar- 
gin  in  the  right  side  of  the  copy  or  in  the  left  side 
of  the  copy  can  be  selected  from  the  range  of  1 
mm  to  16  mm.  The  margin  for  right  binding  and 
left  binding  can  be  set. 

The  default  value  of  "Color"  is  "black,"  al- 
though  "red"  can  be  selected. 

The  "Paper  Insertion"  function  causes  a  blank 
sheet  of  paper  to  be  inserted  between  copies  in  the 
case  of  OHP  copy. 

The  "Exhaust  Surface"  function  enables  either 
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instructions  displayed  on  the  screen,  copy  paper  of 
the  same  size  as  the  size  of  the  document  is 
selected  automatically  and  the  copying  operations 
are  repeated  for  the  set  number  of  copies. 

the  periphery.  In  the  "Frame  Erasing"  mode, 
2.5mm-wide  framing  is  used  as  a  default  value. 
The  setting  of  any  suitable  framing  size  or  a  full- 
surface  copy  mode  without  framing  (frame  erasing) 
can  be  selected  outside  of  the  default  values. 

(c)  Information  Screen 

The  information  screen,  as  shown  in  Fig.  28(c), 
70  is  a  screen  for  giving  explanatory  information  such 

as  how  to  make  a  copy  and  what  a  copy  mode 
means.  The  menu  of  the  explanatory  information  is 
displayed  by  the  operation  of  the  information  key 
302.  Further,  individual  explanatory  information  is 

75  displayed  by  inputting  any  suitable  one  of  informa- 
tion  codes  displayed  on  the  screen. 

(B)  Other  Screens 

Figs.  28(a)  to  28(d)  shows  screens  other  than 
the  selection  mode  screens. 

(a)  Review  Screen 

The  review  screen  is  provided  to  display  the 
conditions  of  copy  modes  selected  from  the  selec- 
tion  mode  screen  divided  into  three  parts.  As 
shown  in  Fig.  28(b),  the  set  conditions  of  the  cas- 
cades  of  the  selection  mode  screen  divided  into 
three  are  displayed  on  one  screen.  In  the  review 
screen,  selection  items,  that  is,  cascade  names  and 
selected  modes,  that  is,  selection  branches,  are 
displayed.  For  example,  in  the  case  where  the 
selected  mode  is  the  default  mode,  "gray  or  black" 
is  employed.  For  example,  in  the  case  where  the 
selected  mode  is  not  the  default  mode,  "inversion 
display"  with  general  luminance  for  the  background 
is  employed.  By  discriminating  the  non-default 
state  from  the  default  state,  the  selection  branches 
are  made  prominent  particularly  in  the  case  of  the 
non-default  mode  changed  from  the  entirely  auto- 
matic  mode. 

In  respect  of  the  arrangement  of  the  screen, 
three  steps  are  displayed  to  separate  the  three 
copy  modes  of  "basic  copy,"  "applied  copy,"  and 
"special  copy".  The  display  positions  in  the  screen 
correspond  to  the  positions  of  the  mode  selection 
keys,  so  that  the  changing  operation  from  the  re- 
view  screen  to  the  respective  mode  screen  can  be 
made  easily.  The  operator  can  check  the  set  con- 
ditions  of  the  respective  cascades  by  reference  to 
the  display,  so  that  handling  property  can  be  im- 
proved  to  reduce  copy  error. 

(d)  Jam  Screen 
20 

The  jam  screen  is  displayed,  overlapped  on 
the  current  screen  displayed  during  execution  of  a 
copying  operation  as  shown  in  Fig.  28(d).  The 
contents  of  the  jam  screen  become  clearer  as  the 

25  luminance  of  the  document  screen  is  excessively 
reduced. 

(C)  Display  Form 
30 

Figs.  29(a)  to  29(c)  are  views  showing  various 
screen  layouts.  As  described  above  by  reference  ot 
Figs.  27  and  28,  excessive  or  unnecessary  informa- 
tion  is  temporally  removed  by  division  into  a  plurai- 

35  ity  of  screens  to  be  selectively  displayed,  so  that 
information  in  one  screen  can  be  simplified.  These 
screens  are  classified  into  screen  layouts  as  shown 
in  Figs.  29(a)  to  29(c).  Specifically,  Fig.  29(a) 
shows  a  screen  layout  in  the  selection  mode 

40  screen,  Fig.  29(b)  shows  a  screen  layout  in  the 
review  mode  screen,  the  fully  automatic  mode,  the 
editor  input  mode,  the  job  program  mode,  or  the 
like,  and  Fig.  29(c)  shows  a  screen  layout  in  the 
preheat  mode,  the  burning  prevention  mode,  the 

45  information  mode,  the  diagnostic  mode  or  the  like. 
According  to  the  present  invention,  a  screen 

that-  is  informative,  simple  and  easy  to  read  is 
formed  by  changing  the  display  form  correspond- 
ing  to  the  display  regions  of  these  layouts,  the 

50  input  set  conditions,  and  the  like.  For  example,  in 
the  case  of  the  selection  mode  screen  in  the  layout 
as  shown  in  Fig.  29(a),  the  message  area 
(containing  the  count  area),  the  set  condition  dis- 
play  area  (containing  the  maintenance  information 

55  area),  and  the  selection  area  which  are  formed  by 
division  of  the  screen  have  different  display  forms. 
For  example,  in  the  message  area  containing  a 
count  portion,  a  string  of  characters  of  the  message 

(b)  Entirely  Automatic  Screen 

The  entirely  automatic  screen  is  a  screen  as 
shown  in  Fig.  28(a).  When  the  electric  supply  is 
powered  on,  the  preheat  key  306  is  operated 
(released)  in  the  preheat  mode,  or  the  all  clear  key 
316  is  opeated,  the  completely  automatic  screen 
appears  in  which  all  of  the  cascades  of  the  respec- 
tive  selection  mode  screens  are  set  at  the  default 
values.  After  a  document  is  set  on  the  platen,  the 
number  of  copies  is  set  by  the  ten  key  keypad  and 
the  start  key  31  8  is  pushed  in  accordance  with  the 

22 



EP  0  334  327  A2 44 43 

ing  the  display  form  of  the  background  for  the 
respective  areas,  the  display  contents  of  the  re- 
spective  areas  can  be  discriminated  clearly  to  pro- 
vide  screens  that  are  easy  to  watch.  Also  in  re- 

5  spect  to  the  display  of  characters,  reversal  display 
and  blinking  display  can  be  used  for  the  purpose  of 
directing  the  attention  of  the  user  to  particular 
display  information. 

The  present  invention  is  also  characterized  in 
io  the  display  of  icons  (pictorial  symbols)  for  the 

selection  branches,  and  the  use  of  cascade  names 
and  other  character  strings,  as  well  as  ingenuity  is 
the  selection  of  the  difference  in  luminance  be- 
tween  character  and  background  as  described 

75  above.  For  example,  in  the  basic  copy  screen, 
pictorial  symbols  are  added  to  the  heads  of  cas- 
cade  names  "Scale-Down/Scale-Up,"  "Duplex 
Copy,"  "Copy  Density,"  and  "Sorter".  Further,  in 
the  selection  branches  of  "Paper  Tray,"  pictorial 

20  sumbols  are  added  to  the  tails  of  the  displayed 
paper  sizes  of  the  lower,  middle,  and  upper  trays. 
The  icons  transmit  information  to  the  user  visually 
and  symbolically  to  intensify  the  impression  of 
character  strings.  Accordingly,  the  use  of  icons  has 

25  the  advantage  that  necessary  information  can  be 
transmitted  to  the  user  more  exactly  and  intuitively 
in  some  cases,  when  compared  to  the  use  of  only 
character  strings. 

are  displayed  at  high  luminance  against  a  black 
background  so  that  the  same  expression  as  that  of 
a  back-lit  type  console  panel  can  be  employed  to 
make  the  display  appear  natural  and  simple.  In  the 
set  condition  display  area,  the  background  may  be 
displayed  by  halftone  like  meshes  or  by  dots  ar- 
ranged  at  a  predetermined  uniform  density.  The 
display  portion  for  cascade  names  may  be  oppo- 
sitely  displayed  with  characters  having  dark  against 
a  light  background. 

In  this  display,  a  three-dimensional  appearance 
can  be  obtained  more  effectively  by  expressing  the 
respective  cascade  names  by  card  images  and  by 
edging  the  card  images.  The  lower  line  in  the  set 
condition  display  area  may  be  used  as  a  main- 
tenance  information  area  for  informing  the  full  ca- 
pacity  of  the  toner  bottle,  the  supply  of  toner,  and 
the  like,  but  the  information  is  different  in  nature 
from  the  set  condition  display  information.  There- 
fore,  the  same  display  form  as  that  of  the  massage 
area  is  employed  in  the  maintenance  information 
area  so  that  the  difference  can  be  recognized 
clearly. 

On  the  other  hand,  in  the  selection  area,  the 
surroundings  are  displayed  by  half  tone  images; 
the  whole  of  the  cascade  display  area  may  be 
displayed  with  gray  which  is  low  in  luminance;  and 
the  selection  branches  and  the  cascade  names 
may  be  displayed  in  reverse.  Furthermore,  in  addi- 
tion  to  the  display,  the  background  of  the  area  of 
the  selection  branches  may  be  displayed  at  a  high 
luminance.  Further,  in  the  paper  tray  cascade  in 
the  basic  copy  screen,  the  selection  branches  of 
paper-out  trays  may  be  displayed  so  that  char- 
acters  are  light  and  the  background  is  black. 

The  completely  automatic  screen  as  shown  in 
Fig.  28(a)  refers  to  the  screen  layout  as  shown  in 
Fig.  29(a).  In  this  screen,  the  background  of  the 
display  area  is  displayed  in  the  form  of  dark 
meshes  while  the  area  for  expressing  operational 
instructions  such  as  "Set  Document"  is  displayed 
in  the  form  of  light  meshes  with  the  boundary 
being  accentuated  by  edging,  so  that  the  sharp- 
ness  of  the  display  can  be  improved.  As  described 
above,  it  is  a  matter  of  course  that  various  changes 
and  combinations  as  to  the  display  form  of  the 
background  may  be  made  suitably. 

In  particular,  a  feeling  of  three-dimensional 
viewing  can  be  attained  by  making  edging  as 
shown  in  the  drawing,  for  the  boundary  of  the  area 
in  which  the  background  is  displayed  with  a  high 
luminance  with  low  luminance  gray  halftones  or 
predetermined  dot  density  being  used  to  show  fine 
effects  of  light  and  darkness.  The  image  of  the 
cards  are  provided  to  the  operator  so  that  the 
operator  can  work  easily  and  simply  in  the  same 
manner  as  if  ordering  items  by  cards.  As  described 
above,  by  performing  edging  display  while  chang- 

30 
(111-3)  Key/LED  Board 

As  described  above,  the  user  interface  accord- 
ing  to  the  present  invention  is  composed  of  a  CRT 

35  display  unit  and  key/LED  boards.  Because  the 
screen  of  the  CRT  display  unit  is  used  for  display- 
ing  the  selection  branches  and  the  selection  there- 
of,  the  key/LED  boards  are  arranged  to  minimize 
the  number  of  required  keys  and  LEDs. 

40  Accordingly,  in  order  to  utilize  the  CRT  display 
unit  effectively  as  described  above,  the  arrange- 
ment  of  display  contents  is  made  by  division  of  the 
screen  to  be  displayed  on  the  CRT  unit  and  by 
division  of  the  area  in  each  screen,  thus  to  attain  a 

45  plurality  of  easy  to  watch  screens.  For  example, 
the  selection  mode  screen  is  divided  into  "basic 
copy,"  "applied  copy,"  and  "special  copy"  screens 
to  be  displayed  selectively  and,  futhermore,  the 
selection  area  of  each  screen  is  divided  into  five 

so  cascade  areas  to  that  the  selective  setting  of  func- 
tions  can  be  made  in  each  of  the  cascade  areas. 
The  selection/setting  of  functions  can  be  made  by 
eight  keys;  mode  selection  keys  308  to  310  for 
switching  screens  and  cascade  keys  319-1  to  319- 

55  5  for  selecting  cascade  areas.  Accordingly,  after 
any  one  of  "basic  copy,"  "applied  copy"  and 
"special  copy"  is  selected  by  the  mode  selection 
keys  308  to  310,  all  functions  can  be  selected 
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power  while  shifting  rapidly  from  the  shut  down 
state  to  the  copying  state.  The  switching  between  a 
prehead  mode  and  an  entirely  automatic  mode  is 
made  by  the  operation  of  the  preheat  key  306. 

5  Accordingly,  the  LED  305  is  used  for  indicating 
which  of  the  two  modes  is  selected. 

The  all  clear  key  316  is  used  for  clearing  the 
duplicator  or  in  other  words  the  all  clear  key  316  is 
used  for  changing  the  mode  to  the  completely 

w  automatic  mode  which  is  set  by  default  in  the 
respective  selection  mode  screens.  Accordingly, 
the  completely  automatic  mode  screen  is  displayed 
by  the  operation  of  the  all  clear  key  316.  As  shown 
in  Fig.  28(a),  the  contents  of  the  screen  inform  the 

75  operator  that  the  currently  used  copy  mode  is  the 
completely  automatic  mode. 

The  interrupt  key  315  is  used  to  make  an 
emergency  copy  during  a  continuous  copying  op- 
eration.  When  the  interrupt  processing  started  by 

20  the  interrupt  key  315  is  finished,  the  interruption  is 
released  automatically  to  return  the  machine  to  its 
former  condition.  The  LED  314  is  used  for  indicat- 
ing  whether  the  interrupt  key  315  is  has  been  used 
to  set  an  interrupt  state  or  a  released  state.  The 

25  stop  key  317  is  used  for  stopping  copying. 
The  start  key  318  is  used  for  starting  copying 

after  the  selection  of  functions  and  the  setting  of 
execution  conditions. 

30 
(III-4)  Construction  of  User  Interface  Control  Sys- 
tem 

Fig.  30  is  a  diagram  showing  the  relationship 
35  between  the  U/l  CPU  and  the  main  CPU  connected 

by  serial  communication.  Fig.  31  is  a  diagram 
showing  the  hardware  arrangement  of  the  user 
interface.  Fig.  32  is  a  diagram  showing  the  software 
arrangement  of  the  user  interface.  Fig.  33  is  a 

40  diagram  showing  screen  switching  control. 

automatically  or  by  the  operation  of  the  cascade 
keys  319-1  to  319-5  and  the  ten  key  keyboard  307 
for  minimal  input. 

Each  of  the  cascade  keys  319-1  to  319-5  is 
composed  of  a  pair  of  move  keys  for  moving  up 
and  down  the  set  cursor  in  a  corresponding  cas- 
cade  area  for  the  purpose  of  selection/setting  of 
functions.  In  respect  to  the  selection  mode  screen, 
only  one  screen  selected  from  the  three  screens 
by  the  mode  selection  keys  308  to  310  can  be 
displayed.  Therefore,  the  LEDS  311  to  313  are 
used  for  indicating  which  of  the  mode  selection 
keys  308  to  310  has  designated  the  screen.  In 
short,  when  a  selection  mode  screen  is  displayed 
by  the  operation  of  any  one  of  the  mode  selection 
keys  308  to  310,  a  corresponding  one  of  the  LEDS 
311  to  313  is  lit. 

As  the  number  of  functions  increases,  it  be- 
comes  difficult  for  the  operator  to  learn  all  functions 
and  to  handle  them  well.  Therefore,  the  information 
key  302  is  used  for  providing  an  explanatory 
screen  for  every  copy  mode.  This  information  func- 
tion  is  carried  out  as  follows.  Assuming  that  the 
information  key  302  is  operated,  a  list  of  informa- 
tion  codes  is  displayed  on  an  information  index 
screen  as  shown  in  Fig.  28(c).  When  one  of  the 
information  codes  designated  by  the  screen  is  se- 
lected  by  the  operation  of  the  ten  keypad  307,  a 
corresponding  information  pop-up  screen  appears 
as  an  explanatory  screen  for  the  designated  copy 
mode. 

The  selection  mode  screen  is  divided  into 
three  parts  and  various  functions  defined  in  the 
three  screens  are  selected  and  set.  It  is  desirable 
to  be  able  to  review  all  set  conditions  inclusive  of 
the  set  conditions  of  other  screens.  The  review  key 
303  is  used  for  checking  all  set  conditions  by 
calling  a  review  screen.  When  the  key  is  operated, 
a  review  screen  as  shown  in  Fig.  28(b)  is  called  to 
display  the  set  conditions  related  to  all  screens  of 
"basic  copy,"  "applied  copy,"  and  "special  copy". 

The  dual  language  key  304  is  a  key  for  switch- 
ing  the  language  in  the  display  screen.  It  may  well 
be  that  a  plurality  of  users  using  different  lan- 
guages  will  use  a  common  machine.  Upon  such 
circumstances,  display  data  and  font  memories  us- 
ing  two  languages,  for  example,  Japanese  and 
English,  are  provided  so  that  any  suitable  one  of 
Japanese  and  English  will  be  selected/displayed  by 
switching  the  display  data  and  the  font  memories 
by  the  operation  of  the  dual  language  key  304.  It  is 
to  be  understood  that  the  invention  is  not  limited  to 
the  specific  embodiment  and  that  three  or  more 
languages  may  be  selected  by  the  operation  of  the 
dual  language  key  304. 

The  preheat  key  306  is  used  for  setting  a 
preheat  mode  to  shut  down  the  device  if  it  is  not 
used  in  a  preset  time  period  and  thus  save  electric 

(A)  Hardware  Arrangement 

45  As  shown  in  Fig.  30,  the  main  CPU  41  has  an 
ROM  323,  an  NVRAM  (nonvolatile  memory)  324, 
an  interface  321  for  exchanging  data  with  the  base 
machine,  and  an  interface  322  for  exchanging  data 
with  the  additionsl  devices  (OPTION).  The  bus  is 

so  connected  to  a  communication  control  circuit  327 
through  a  bus  arbiter  326  so  that  the  main  CPU  41 
csn  communicate  with  the  U/l  CPU  46  and  other 
CPUs  on  s  serial  communication  line  through  the 
communication  control  circuit  327. 

55  The  ROM  323  stored  programs  including  sub- 
systems  such  as  a  sequence  manager  as  ex- 
plained  above,  an  imaging  module,  a  copy  handling 
module,  and  the  like.  The  bus  arbiter  326  includes 
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copy  modes,  and  generating  messages  to  be  dis- 
played  on  the  CRT  display  unit  301  . 

The  input  processing  of  the  operation  signal  of 
the  key/LED  board  333  is  made  as  follows.  When 

5  the  start  key  318  is  operated,  the  current  copy 
mode  is  checked.  If  the  mode  is  not  erroneously 
sey,  the  U/l  CPU  46  transmits  the  copy  mode  to 
the  main  CPU  41  .  If  the  copy  mode  is  erroneously 
set  the  U/l  CPU  46  generates  a  J-code  message 

w  and  processes  the  message  to  be  displayed  on  the 
CRT  display  301. 

In  the  display  processing  of  the  CRT  display 
301,  a  code  for  the  character  generator  is  set 
corresponding  to  the  display  screen  and  is  written 

75  in  the  V-RAM  340.  Information  for  setting  the  code 
for  the  character  generator  has  been  stored  in  the 
frame  memory  338,  After  the  code  is  written  in  the 
V-RAM  340,  dot  data  is  read  from  the  character 
generator  342  under  the  control  of  the  CRT  control- 

20  ler  335  in  synchronization  with  the  raster  address 
and  is  then  converted  into  serial  data  by  a  parallel- 
to-serial  converting  circuit  355  to  be  displayed  on 
the  CRT  display  unit  301  . 

A  watchdog  timer  (W.D.T.)  345  serves  to  check 
25  the  excursion  (excursive  running)  of  the  U/l  CPU 

46.  When  a  specific  address,  for  example,  any 
address  in  the  data  area  of  from  7000  to  77FF,  is 
read  by  the  U/l  CPU  46,  the  watchdog  timer  345  is 
reset.  Accordingly,  a  measure  counter  of  the  U/l 

30  CPU  46  can  be  made  by  providing  a  program 
arranged  so  that  the  specific  address  is  read  in  150 
U.S,  because,  in  the  case  of  the  excursion  of  the  U/l 
CPU  46,  the  specific  address  cannot  be  read  in 
150  us  so  that  the  watchdog  timer  (W.D.T.)  345  is 

35  not  reset. 
The  keyboard/display  controller  336  produces 

a  key/LED  scanning  time  of  4.98  us  as  follows.  The 
output  of  the  clock  generator  346  which  is  inputted 
into  the  U/l  CPU  46  is  multiplied  by  1/4  by  a 

40  counter  347  to  obtain  a  clock  frequency  of  2.7648 
MHz.  Then  the  clock  frequency  is  further  multiplied 
by  1/27  by  a  prescaler  to  obtain  a  frequency  of  102 
kHz.  Thus,  the  key/LED  scanning  time  of  4.98  us  is 
produced.  If  the  scanning  time  is  too  long,  two 

45  much  time  is  required  for  detecting  the  input  and 
the  problem  arises  in  that  the  input  data  cannot  be 
fetched  when  the  key  operation  time  of  the  oper- 
ator  is  short.  On  the  contrary,  if  the  scanning  time 
is  too  short,  the  frequency  in  operation  of  the  CPU 

so  becomes  so  high  that  the  throughput  becomes  low. 
Accordingly,  it  is  necessary  to  select  an  optimum 
scanning  time  on  consideration  of  such  circum- 
stances. 

a  system  RAM  325  that  holds  data  sent  from  the 
main  CPU  41  to  another  CPU  and  data  received 
from  another  CPU  so  that  the  main  CPU  41  can 
exchange  data  asynchronously  with  respect  to  the 
timing  of  serial  communication.  The  ROM  328 
stores  communication  programs  for  performing 
data  exchange  on  a  serial  communication  line  by 
the  communication  control  circuit  327.  As  another 
method,  the  main  CPU  41  may  be  constructed  so 
that  all  of  the  communication  functions  related  to 
the  bus  arbiter  326  and  communication  control 
circuit  327  can  be  conducted  by  the  main  CPU  4-1  . 
The  sequence  manager  sub-system  in  the  main 
CPU  41  monitors  the  conditions  of  respective  sub- 
systems  by  serial  communication.  Upon  reception 
of  a  copy  mode  signal  from  the  user  interface,  the 
sequence  manager  sub-system  gives  work  instruc- 
tions  to  the  respective  sub-systems  so  that  copying 
work  can  be  carried  out  efficiently  in  predetermined 
timing. 

As  shown  in  Fig.  1,the  user  interface  system 
provided  with  the  U/l  CPU  46  is  composed  of  a 
CRT  substrate  331  ,  a  CRT  display  unit  301  ,  and  a 
key/LED  board  333.  The  CRT  substrate  331  has  a 
U/l  CPU  46  for  general  control,  a  CRT  controller 
335  for  controlling  the  CRT  display,  and  a 
keyboard/display  controller  336  for  controlling  the 
key/LED  board  333.  In  respect  to  memories,  the 
CRT  substrate  331  further  has  a  program  memory 
(ROM)  337  for  storing  frame  data,  a  RAM  339 

•  including  a  nonvolatile  memory  part  for  storing 
tables  and  display  control  data  and  for  providing  a 
work  area,  a  pair  of  V-RAMS  (video  RAMs)  340,  a 
character  generator  342,  and  the  like. 

The  transmission/reception  of  data  between  the 
main  CPU  41  and  the  U/l  CPU  46  in  the  CRT 
substrate  331  is  made  by  a  serial  communication 
line  through  a  driver  334  and  a  receiver  343.  In  the 
drawing,  TXD  is  a  transmission  signal  from  the 
CRT  substrate  331  and  RXD  is  a  receiving  signal 
to  the  CRT  substrate  331.  A  clock  generator  346, 
for  example,  a  quartz  oscillator  of  11.0592  MHz., 
generates  a  fundamental  frequency  of,  for  example, 
0.9216  MHz  by  dividing  the  frequency  of  11.0592 
MHz  by  1/12  in  the  inside  of  the  U/l  CPU  46.  In  the 
communication  of  the  U/l  CPU  46,  a  transfer  clock 
is  set  by  dividing  the  fundamental  frequency  into  a 
number  of  parts  (1  to  256,  programmable)  by  an 
inside  timer.  Accordingly,  the  fundamental  frequen- 
cy  of  0.9216  MHz  may  be  divided  to  provide  trans- 
fer  clock  of  9600  Hz  (9600  BPS  as  a  transmission 
bit  rate). 

The  U/l  CPU  46  receives  a  machine  state  sig- 
nal  from  the  main  CPU  41  and  receives  an  opera- 
tion  signal  of  the  key/LED  board  333  from  the  key 
board/display  controller  336,  so  that  the  U/l  CPU  46 
performs  the  functions  of  switching  screens  to  be 
displayed  on  the  CRT  display  unit  301,  setting 

55 
(B)  Software  Arrangement 

As  shown  in  Fig.  32  with  respect  to  the  soft- 
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operated  and  other  keys  are  not  operated  for  750 
msec,  the  display  control  data  367  is  updated  to 
develop  a  corresponding  pop-up  screen.  In  the 
process  of  selecting  a  selection  branch,  there  is  the 

5  case  where  a  certain  selection  branch  to  develop  a 
pop-up  screen  is  selected  temporarily  by  the  op- 
eration  of  cascade  keys.  In  this  case,  the  afore- 
mentioned  processing  is  carried  out  to  prevent 
such  a  pop-up  screen  from  developing  in  error. 

w  Accordingly,  when  the  inputting  through  other  keys 
is  made  in  750  msec,  the  logical  key  is  ignored  as 
a  temporary  key  though  it  is  provided  to  develop  a 
pop-up  screen.  In  the  case  of  updating  states,  such 
as  upon  the  occurrence  of  a  jam,  updating  copy 

75  modes  such  as  cascade  movement,  and  updating 
messages  and  count  values,  the  display  control 
portion  369  receives  an  interface  command  from 
the  job  controller  and  analyzes  the  command  to 
update  the  display  control  data  367. 

20  The  display  control  data  367  serves  as  data  for 
controlling  display  for  every  screen,  such  as  dis- 
play  screen  number,  display  variable  information  in 
the  screen,  and  the  like.  The  dialog  data  370 
serves  as  a  hierarchical  structure  data  base  having 

25  fundamental  frames  for  every  screen,  display  data 
for  every  frame,  and  reference  addresses 
(addresses  of  the  display  control  data  367  in  which 
display  variable  information  is  stored)  of  variable 
data  among  display  data.  The  dialog  edition  portion 

30  366  reads  from  the  dialog  data  370  the  fundamen- 
tal  frame  and  display  data  of  a  screen  displayed  on 
the  basis  of  the  screen  number  included  in  the 
display  control  data  367,  decides  display  variable 
data  corresponding  to  the  display  variable  informa- 

35  tion  included  in  the  display  control  data  367,  and 
edits  the  screen,  so  that  the  display  screen  is 
drawn  and  developed  on  the  V-RAM  365. 

In  the  job  controller,  the  key  management  por- 
tion  14  serves  to  check  whether  acceptance  of  a 

40  logical  key  is  enabled  or  not,  by  reference  to  the 
state  table  371  .  If  the  acceptance  of  a  logical  key  is 
enabled,  the  key  management  portion  14  settles 
the  key  information  to  be  fed  to  the  key  control 
portion  375  upon  condition  that  other  key  informa- 

45  tion  should  not  be  inputted  for  750  msec.  The  key 
control  portion  375  directs  key  acceptance  pro- 
cessing  to  perform  the  updating  of  the  copy  mode 
378,  the  mode  checking,  and  the  issuing  of  a  copy 
execution  command.  Further,  the  key  control  por- 

50  tion  375  determines  the  machine  condition  and 
delivers  the  display  control  information  to  the  dis- 
play  management  portion  377  to  perform  display 
control.  The  copy  setting  information  for  any  one  of 
"basic  copy,"  "applied  copy,"  and  "special  copy" 

55  is  set  in  the  copy  mode  378. 
The  display  management  portion  377  issues  an 

interface  command  to  the  video  controller  on  the 
basis  of  the  processing  result  of  the  key  manage- 

ware  arrangement,  the  user  interface  is  composed 
of  a  monitor  having  the  functions  of  I/O  control, 
task  control  and  communication  protocol,  a  video 
controller  having  the  functions  of  key  input  control 
and  screen  output  control,  job  selection  judgment, 
mode  decision  and  the  like.  In  respect  to  key  input, 
physical  key  information  is  processed  by  the  video 
controller.  Then  the  job  controller  exercises  job 
control  while  recognizing  the  mode  and  checking 
the  condition  of  acceptance.  In  respect  to  screen 
display,  the  job  controller  makes  screen  control  on 
the  basis  of  information  such  as  machine  state 
information  and  selection  mode  information  and 
issues  an  interface  command  to  the  video  control- 
ler,  so  that  the  video  controller  executes  the  com- 
mand  to  perform  screen  edition  and  drawing.  A  key 
change  detection  portion  362  as  will  be  explained 
later  and  other  blocks  for  performing  data  process- 
ing,  data  generating  and  data  controlling  are  re- 
spectively  taken  as  a  predetermined  program  unit 
(module).  Although  these  constituent  units 
(modules)  are  used  for  the  convenience  of  explana- 
tion,  it  is  a  matter  of  course  that  some  module  may 
be  partly  constituted  by  a  plurality  of  modules  and 
that  some  module  may  be  totally  constituted  by  a 
plurality  of  modules. 

In  the  video  controller,  the  key  change  detec- 
tion  portion  362  serves  to  detect  double  by  de- 
spression  and  continuous  key  depression  by  refer- 
ence  to  the  physical  key  table  361  .  A  key  convert- 
ing  portion  363  serves  to  convert  the  currently 
depressed  and  thus  detected  physical  key  into  a 
logical  key  (logical  information)  and  request  the  job 
controller  to  check  the  condition  of  key  acceptance 
of  the  logical  key  (current  key).  The  translation 
table  364  serves  as  a  reference  table  by  which  the 
key  converting  portion  363  converts  the  physical 
key.  Logical  information  associated  with  the  cas- 
cade  key  varies  according  to  the  screen.  Accord- 
ingly,  the  conversion  of  the  physical  key  into  the 
logical  key  is  controlled  by  reference  to  the  display 
screen  information  of  the  display  control  data  367. 

The  screen  switching  portion  368  receives  a 
key  acceptance  signal  and  a  logical  key  from  the 
job  controller  or  receives  a  logical  key  directly  from 
the  key  converting  portion  363  in  the  inside  of  the 
video  controller.  If  the  received  logical  key  is  a 
screen  switching  key  used  for  calling  a  "basic 
copy"  screen  or  a  "applied  copy"  screen  or  used 
for  developing  a  pop-up  screen  by  cascade  move- 
ment,  that  is,  if  the  logical  key  is  not  related  to 
mode  updating  and  state  updating,  the  display 
screen  number  which  is  one  of  the  display  control 
data  367,  is  updated  to  a  corresponding  screen 
number.  Therefore,  logical  keys  for  developing 
such  a  pop-up  screen  are  stored  in  the  form  of  a 
table  in  the  screen  switching  portion  368  in  ad- 
vance.  In  the  case  where  one  of  the  logical  keys  is 
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tion  of  the  trays,  commands  related  to  additional 
devices,  specifically  related  to,  for  example,  the 
names  and  presence  of  the  devices,  and  com- 
mands  related  to  a  second  developer,  specifically 

5  related  to,  for  example,  the  presence  and  color  of 
the  developer,  and  the  like,  are  used  as  registration 
commands.  Further,  commands  related  to,  for  ex- 
ample,  the  cascade,  the  set  number,  the  binding 
margin  and  the  like  are  used  as  ordinary  set  com- 

w  mands.  Further,  commands  related  to,  for  example, 
box  display,  coordinate  display,  and  the  like  are 
used  as  edition  set  commands.  Commands  related 
to,  for  example,  call  numerical  values,  registration 
numerical  values,  and  the  like  are  used  as  job  set 

75  commands.  Commands  related  to,  for  example, 
ordinary  message,  state  display,  mode  display,  re- 
maining  toner  display,  collected  toner  display,  no 
paper  display,  and  the  like  are  used  as  display 
commands.  Commands  related  to,  for  example, 

20  jam,  jam  clear,  information  change,  preheat,  inter- 
rupt,  return,  change,  and  the  like  are  used  as  mode 
commands.  In  addition,  there  are  provided  display 
control  commands,  machine  operating  state  com- 
mands,  initialize  commands,  diagnostic  commands 

25  and  the  like.  In  the  display  control  portion  369  of 
the  video  controller,  these  commands  are  analyzed 
to  update  the  display  control  data  367.  For  exam- 
ple,  the  registration  commands  serve  to  perform 
intialization  of  each  screen,  the  ordinary  set  com- 

30  mands  serve  to  perform  displaying  of  cascade  set 
conditions  and  erasing  of  unnecessary  cascades  in 
an  ordinary  set  screen,  displaying  of  set  count  and 
displaying  of  binding  margin  value,  and  the  mode 
change  commands  serve  to  perform  displaying  of 

35  every  mode  screen  and  switching  on/off  of  LEDs 
(not  shown). 

Upon  the  aforementioned  circumstances,  the 
operation  of  the  cascade  keys  is  as  follows.  At  the 
point  of  time  a  cascade  key  is  turned  off,  has  been 

40  pushed  continuously  for  750  msec,  or  the  cascade 
key  has  been  pushed  for  125  msec  further  continu- 
ously,  the  key  is  shifted  by  one  rank  with  these 
points  of  time  as  a  turning-point  if  the  key  can  be 
accepted.  If  the  key  cannot  be  accepted  in  its 

45  destination,  one-rank  skipping  is  made  to  select  the 
next  key.  This  operation  is  as  follows.  By  moving 
up  the  cascade,  a  corresponding  logical  code  is 
delivered  to  the  job  controller  as  a  key  receipt  and 
then  fed  back  to  the  video  controller  from  the  job 

so  controller  as  display  data. 
The  exchange  of  screens  is  carried  out  with 

each  condition  of  Fig.  33  as  a  turning-point.  When 
initialization  is  finished  after  the  duplicator  is 
powered  on,  the  "basic  copy"  screen  is  displayed 

55  if  there  is  no  instruction  to  shift  the  mode  to  a 
diagnostic  mode.  The  "basic  copy"  screen  can  be 
also  displayed  by  the  operation  of  any  one  of  the 
all  clear  key,  the  mode  selection  key  for  basic 

ment  portion  14  or  the  key  control  portion  375  to 
start  an  interface  routine  (the  display  control  portion 
369).  The  state  control  portion  372  judges  the  state 
change  from  the  key  acceptance  condition  and  the 
machine  state  information,  such  as  the  occurence 
of  jam  or  a  failure,  the  opening  of  interlocking,  and 
the  like,  and  updates  the  state  table  371  for  key 
acceptance  on  the  basis  of  the  judgment.  State 
data,  such  as  job  state,  machine  state,  run  state, 
state  case,  mode  information  and  the  like,  are  set 
in  the  state  table  371  .  For  example,  states,  such  as 
"ordinary  job  or  interrupt  job"  and  the  like,  are  set 
in  the  job  state.  States,  such  as  initialization, 
progress,  soft-down,  soft-down  pause,  standby, 
purge  standby,  jam,  and  the  like,  are  set  in  the 
machine  state.  Conditions  in  the  aforementioned, 
respective  states  are  set  in  the  run  case.  The  key 
acceptance  condition  is  checked  by  these  state 
data. 

The  job  control  portion  376  receives  machine 
operation  information  after  the  start  key  is  op- 
erated.  Then  job  controller  376  issues  a  command 
for  machine  control  on  the  basis  of  the  machine 
operation  information  to  perform  necessary  control 
operation  to  cause  a  copying  operation  to  be  ex- 
ecuted  for  a  sheet  of  document  paper.  The  com- 
mand  control  portion  373  serves  to  give  both  the 
state  management  portion  372  and  the  job  control 
portion  376  the  state  of  the  receiving  command 
transmitted  from  the  machine  body. 

During  execution  of  a  job,  the  command  control 
portion  373  also  serves  to  receive  a  command  for 
execution  of  the  job  control  portion  376  and  trans- 
mits  the  command  to  the  machine  body.  Accord- 
ingly,  when  the  start  key  is  operated,  the  key 
control  portion  sets  a  command  corresponding  to 
the  copy  mode  in  a  transmission  buffer  380  so  that 
a  copying  operation  is  executed  while  commands 
for  the  operation  state  of  the  machine  are  succes- 
sively  received  by  a  receiving  buffer  379.  By  re- 
porting  this  command  to  the  job  control  portion  376 
through  the  command  control  portionn  373,  a  com- 
mand  for  execution  of  the  next  copy  is  issued 
whenever  one  copy  is  finished,  before  a  command 
for  stopping  the  machine  is  issued  at  termination  of 
a  predetermined  number  of  copies. 

When  a  command  informing  of  the  occurrence 
of  jam  is  received  in  execution  of  a  copying  opera- 
tion,  the  jam  state  is  recognized  by  the  state  man- 
agement  portion  372  through  the  command  control 
portion  373,  so  that  the  state  table  371  is  updated 
and,  at  the  same  time,  an  interface  command  for 
jam  screen  control  is  issued  from  the  display  man- 
agement  portion  377  to  the  video  controller  through 
the  key  control  portion  375. 

In  respect  to  the  interface  command,  com- 
mands  related  to  trays,  specifically  related  to,  for 
example,  the  number,  the  paper  size  and  the  direc- 
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data  367,  the  completely  automatic  screen  is  dis- 
played.  This  setting  is  made  in  the  diagnostic 
mode. 

When,  in  such  screen  display  conditions,  cas- 
5  cade  keys  are  operated  by  the  operator  to  update 

the  physical  key  table  361,  the  physical  key  is 
detected  by  the  key  change  detected  portion  361 
and  converted  into  a  logical  key  by  the  key  con- 
verting  portion  363.  In  respect  to  the  cascade  key, 

w  the  conversion  into  the  logical  key  varies  according 
to  the  screens.  Accordingly,  the  conversion  into  the 
logical  key  is  carried  out  while  the  reference  posi- 
tion  of  the  translation  table  364  is  controlled  by  the 
screen  information  of  the  display  control  data  367. 

75  When,  for  example,  the  cascade  key  19-3  in  Fig. 
26  is  operated,  the  conversion  occurs  as  follows.  If 
the  current  screen  is  a  "basic  copy"  screen  as 
shown  in  Fig.  27(a),  the  key  is  converted  into  a 
logical  key  of  duplex  copy  cascade.  If  the  current 

20  screen  is  a  "applied  copy"  screen  as  shown  in  Fig. 
27(b),  the  key  is  converted  into  a  logical  key  of 
color  cascade. 

The  key  management  portion  374  judges  from 
the  state  table  371  whether  the  key  can  be  ac- 

25  cepted  or  not.  In  this  case,  the  key  management 
portion  374  permits  acceptance  of  the  key  on  con- 
dition  that  the  key  should  be  a  cascade  key  in  the 
selection  mode  screen,  so  that  the  key  is  fed  to  the 
key  control  portion  375  and  further  to  the  state 

30  control  portion  372.  The  key  control  portion  375 
updates  the  copy  mode  378  by  reference  to  this 
key  and,  at  the  same  time,  delivers  the  cascade 
display  informmation  to  the  display  management 
portion  377  in  which  an  interface  command  is  gen- 

35  erated  and  issued  to  the  display  control  portion 
369.  The  display  control  portion  369  receives  the 
interface  command  and  updates  the  cascade  set 
information  of  the  display  control  data  367.  There- 
after,  this  content  is  reflected  in  the  screen  by  the 

40  dialog  editor  portion  366  as  explained  above.  When 
the  switching  between  the  selection  mode  screens 
and  the  setting  of  the  respective  cascades  are 
made  as  described  above,  the  set  conditions  are 
displayed  on  the  display  unit  and,  at  the  same 

45  time,  the  copy  mode  378  and  the  state  table  371  of 
the  job  controller  are  updated. 

When  the  start  key  is  then  operated;  the  key 
control  portion  375  checks  the  copy  mode  378  and 
issues  a  corresponding  copy  execution  command. 

50  The  issuance  of  the  copy  execution  command  is 
carried  out  through  the  transmission  buffer  380,  so 
that  the  copy  execution  command  is  transmitted  to 
the  main  CPU  through  the  serial  communication  in 
the  mode  setting,  an  interface  command  for  display 

55  control  is  generated  and  issued  from  the  display 
management  portion  377  to  control  messages. 

With  the  issuance  of  the  copy  execution  com- 
mand  as  a  turning  point,  the  job  control  portion  376 

copy,  and  the  preheat  key  in  the  preheat  screen. 
The  "applied  copy"  screen,  the  "special  copy" 
screen,  and  the  "review"  screen  can  be  displayed 
by  switching  the  current  screen  by  the  operation  of 
the  respective  mode  selection  keys.  Only  when  the 
current  screen  is  one  of  these  screens  can  the  start 
key  be  accepted  to  make  a  copying  operation 
possible. 

When  the  edition  or  job  program  is  selected  in 
the  "special  copy"  screen,  the  current  screen  is 
switched  to  a  screen  for  inputting  the  program. 
When  the  loading  of  the  program  is  finished,  the 
current  screen  is  returned  to  the  former  "special 
copy"  screen.  The  current  screen  can  be  shifted 
from  these  screens  to  an  information  screen  by  the 
operation  of  the  information  key  and  the  inputting 
.of  the  code  thereof.  The  current  screen  can  be 
shifted  to  a  preheat  screen  by  the  operation  of  the 
preheat  key  (power  saving  key).  In  the  case  where 
a  jam  has  occurred,  a  jam  screen  is  displayed  so 
as  to  be  overlapped  on  the  selection  mode  screen 
currently  displayed  during  execution  of  the  copying 
operation.  When  one  of  the  aforemention  screens 
has  been  displayed  for  a  predetermined  time  with 
no  key  input,  the  current  screen  is  shifted  to  a 
burning  prevention  screen  by  the  operation  of  a 
timer.  In  this  case,  the  current  screen  can  be 
shifted  to  the  former  screen  by  key  operation. 

in  the  following,  an  example  of  processing  cor- 
responding  to  the  operation  due  to  the  operator 
and  the  condition  of  the  machine  is  described. 

When  the  duplicator  is  powered  on  and  initial- 
ized,  the  key  management  portion  374  gives  the 
screen  switching  portion  368  an  instruction  to  dis- 
play  the  initial  screen  upon  condition  that  the  state 
table  371  is  in  an  initial  state  with  no  key  input. 
Receiving  this  instruction,  the  screen  switching  por- 
tion  368  in  the  video  controller  sets  the  display 
screen  of  the  display  control  data  367  in  the  initial 
screen. 

In  the  case  where  the  "basic  copy"  screen  is 
registered  as  the  intial  screen  in  the  display  control 
data  367,  the  dialog  editor  portion  366  reads  the 
"basic  copy"  frame  from  the  dialog  data  370.  This 
frame  shows  the  addresses  of  the  display  control 
data  367  for  every  area.  Accordingly,  the  dialog 
editor  portion  366  reads  the  display  control  data 
367  by  reference  to  these  addresses,  edits  them 
and  draws  the  "basic  copy"  screen  on  the  V-RAM 
365.  At  the  same  time,  the  LED  of  "basic  copy"  is 
lit.  When  the  mode  selection  key  of  "applied  copy" 
or  "special  copy"  in  the  keyboard  is  operated,  the 
key  management  portion  374  checks  the  key  ac- 
ceptance  condition  and  gives  the  screen  switching 
portion  368  an  instruction  to  display  a  correspond- 
ing  screen  in  the  same  manner  as  described 
above.  If  the  initial  screen  is  registered  as  the 
completely  automatic  screen  in  the  display  control 
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control  the  diagnostic  screen.  Registration  and  set- 
ting  related  to  the  specific  area  of  the  display 
control  data  367  are  permitted  in  this  mode,  though 
such  registration  and  setting  are  not  permitted  in 

5  other  moodes.  For  example,  the  setting  as  to 
whether  the  completely  automatic  screen  is  dis- 
played  or  not  is  one  of  the  settings  permitted  in  the 
diagnostic  mode. 

w 
(C)  Keys/LEDs  and  Display  Control  in  the  Display 
Unit 

Fig.  34(a)  is  a  view  showing  an  example  of  a 
75  set  map  for  keyboard  scanning;  Fig.  34(b)  is  a  view 

showing  an  example  of  a  set  map  for  LED  scan- 
ning;  and  Fig.  35  is  a  view  showing  display  timing. 

As  described  above,  the  scanning  time  of  4.98 
msec  obtained  by  the  clock  frequency  of  102  kHz 

20  is  produced  by  the  keyboard/display  controller  336 
to  process  the  keys/LEDs.  In  the  case  of  key 
scanning,  as  shown  in  Fig.  34(a),  eight  scannings 
of  "0"  to  "7"  form  one  cycle  and  each  scanning  is 
formed  by  one-byte  data  of  "0"  to  "7."  Similarly, 

25  the  ON/OFF  control  of  the  LEDs  is  carried  out  by 
reference  to  a  scanning  map  as  shown  in  Fig.  34- 
(b). 

For  example,  the  CRT  display  unit  301  used 
herein  is  of  a  type  having  a  9-inch  size,  a  paper- 

30  white  display  color,  and  is  subjected  to  nonglare 
surface  treating.  Assuming  that  a  480  x  240  matrix 
of  dots  having  a  pitch  0.33mm  x  0.46mm  is  ar- 
ranged  in  a  display  area  of  160mm  x  110mm  on  a 
screen  of  this  size  with  the  dot  arrangement  of  a 

35  character  port  defined  as  8  x  16,  then  the  number 
of  character  ports  is  established  to  be  60  x  15. 
Further  assuming  that  Kanjis  and  Kanas  are  re- 
spectively  expressed  by  a  matrix  of  16  dots  x  16 
dots  and  alphabetical,  numeric,  and  symbolic  char- 

40  acters  are  respectively  expressed  by  matrices  of  8 
dots  x  16  dots,  then  Kanjis  and  Kanas  can  be 
respectively  formed  by  use  of  two  character  ports 
so  that  Kanjis/Kanas  of  30  x  15  can  be  displayed. 
On  the  other  hand,  four  tone  steps  of  "ordinary 

45  intensity,"  "gray  1,"  "gray  2"  and  "black"  can  be 
used  for  every  tile,  so  that  display  of  "reverse," 
"blinking"  and  the  like  can  be  made.  The  input 
signal  timing  in  such  display  as  follows.  Assuming 
that  the  dot  frequency  fa  is  10  MHz  (total  dot 

so  number:  480  x  240).  video  data  are  processed  for 
48  us  with  the  horizontal  synchronizing  signal  cy- 
cle  of  64  us  and,  at  the  same  time,  the  video  data 
are  processed  for  15.36  us  with  the  vertical  syn- 
chronizing  signal  cycle  of  16.90  us. 

55  The  clock  generator  circuit  353  generates  a 
clock  signal  that  sets  the  frequency  of  the  dots 
sent  out  from  the  parallel-to-serial  converting  circuit 
355.  The  clock  signal  is  frequency-divided  by  the 

controls  the  copying  operation  for  every  copy. 
When,  for  example,  the  machine  state  commands 
are  sequentially  receive  by  the  receiving  buffer  379 
after  the  machine  starts  its  copying  operation,  the 
commands  are  analyzed  by  the  command  control 
portion  373  which  reports  the  analyzed  commands 
to  the  state  management  portion  372  and  the  job 
control  portion  376.  The  job  control  portion  376 
receives  the  machine  state  commands  sequentially 
and  issues  commands  necessary  for  the  operation 
of  the  machine  for  every  copy  before  the  copying 
operation  is  finished  with  respect  to  the  set  number 
of  copies.  The  commands  are  sequentially  set  in 
the  transmission  buffer  380  through  the  command 
control  portion  373.  On  the  other  hand,  the  state 
management  portion  372  updates  the  state  table 
371  according  to  the  machine  state  commands. 
Accordingly,  in  this  state,  the  acceptance  of  keys 
such  as  mode  selection  keys  and  cascade  keys  is 
inhibited  in  the  key  management  portion  374. 

When  a  jam  occurrence  command  is  received 
from  the  machine  because  of  the  occurrence  of 
jam,  the  information  related  to  the  jam  is  delivered 
to  the  job  control  portion  376  and  the  state  man- 
agement  portion  372  through  the  command  control 
portion  373.  As  the  result,  the  state  table  371  is 
updated  in  the  jam  occurrence  state  so  that  the  job 
is  discontinued.  Then  the  key  control  portion  375 
recognizes  the  position  of  the  jam  and  delivers  the 
position  information  to  the  display  management 
portion  377.  On  the  basis  of  the  position  informa- 
tion,  the  display  management  portion  377  gen- 
erates  and  issues  an  interface  command  having  a 
jam-zone  parameter  subjoined  thereto,  for  example, 
in  accordance  with  a  mode  classification  method 
using  jam  processing  codes.  Then  the  display  con- 
trol  portion  369  processes  the  command  and  up- 
dates  the  display  control  data  367  to  display  a  jam 
screen.  As  a  result,  a  jam  screen  having  a  jam 
zone  is  formed  on  the  display  unit  so  as  to  be 
overlapped  or  overwritten  on  the  original  screen 
while  the  luminance  of  the  original  screen  is  re- 
duced  by  one  order  of  magnitude. 

In  respect  to  the  machine  state  commands,  the 
residual  quantity  of  toner,  the  condition  of  the  col- 
lection  bottle,  paper-out,  the  opening  of  interlocking 
and  other  states  are  recognized  by  the  key  control 
portion  375,  so  that  controlling  of  the  message 
area,  maintenance  information  area,  count  portion, 
and  the  like  is  carried  out  through  the  display 
management  portion  377. 

The  diagnostic  mode  is  given  by  a  specific 
operation,  for  example,  of  pushing  the  all  clear  at 
the  same  time  while  powering  on  the  electric  sup- 
ply.  Also,  this  mode  is  recognized  by  the  key 
control  portion  375  through  the  key  management 
portion  374.  Then  a  diagnostic  command  is  issued 
through  the  display  management  portion  377  to 
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Kanji  are  sent  out  successively  from  the  character 
generator  341  corresponding  to  the  scanning  ad- 
dress  "AO  -   A3". 

The  attribute  of  4  bits  is  read  corresponding  to 
5  the  output  of  the  character  ports.  Fig.  40  is  a 

diagram  showing  an  example  of  the  arrangement  of 
a  video  signal  control  circuit  in  accordance  with 
attribute  data.  As  shown  in  Fig.  40,  the  attribute  is 
controlled  as  follows.  The  video  data  and  the  at- 

w  tribute  data  of  reverse  signal  are  logically  pro- 
cessed  by  an  EXOR  circuit.  In  the  case  where  the 
reverse  signal  is  on  (high  level),  the  video  data  is 
reversed.  Further,  by  processing  the  output  of  the 
EXOR  circuit  by  an  AND  circuit,  the  video  signal  is 

75  so  controlled  that  in  the  case  where  the  blinking 
signal  is  on,  the  video  signal  is  alternately  switched 
on  and  off  by  the  clock,  and  the  signal  level  is 
changed  by  the  gray  signal. 

As  explained  above,  for  the  selection  mode 
20  screen  the  background  is  changed  for  the  purpose 

of  discriminating  the  division  areas  or  discriminat- 
ing  noticeable  areas  such  as  a  cascade  position 
and  the  like.  Gray  display  and  reverse  display  are 
used  for  these  purposes.  Furthermore,  as  shown  in 

25  Fig.  28,  the  display  form  control  of  the  background 
is  caused  by  the  dot  pattern  of  the  character  port. 
In  short,  the  display  form  of  the  background  in  the 
display  areas  of  "Set  document,"  "Set  count,"  and 
"Start,"  and  the  display  form  of  the  background  in 

30  the  outside  thereof  are  discriminated  from  each 
other  by  changing  the  dot  density  of  the  character 
port. 

The  video  signal  displayed  on  the  CRT  screen 
as  described  above  is  read  from  any  one  of  the 

35  first  and  second  V-RAMs  selected  by  changing  the 
start  address  of  the  CRT  controller  335  dynam- 
ically.  Therefore,  an  input  port  for  both  a  blanking 
start  signal  and  a  display  period  signal  and  an 
output  port  for  a  display-enabled  signal  are  respec- 

40  tively  provided  for  the  U/l  CPU  46.  In  the  U/l  CPU 
46,  an  interrupt  is  made  with  the  blanking  start 
signal  at  the  falling  edge  at  the  start  of  the  blanking 
period  and,  further,  the  CRT  display  condition  is 
recognized  with  the  display  period  signal.  In  addi- 

45  tion,  an  instruction  to  permit  display  on  the  CRT 
and  an  instruction  to  forbid  display  on  the  CRT  are 
issued  with  the  display-enable  signal. 

counter  354  to  generate  the  read-out  cycle  of  the 
parallel  dot  data  read  from  the  character  generator 
342.  Accordingly,  the  dot  data  having  a  plurality  of 
bits  from  the  character  generator  342  are  inputted 
into  the  parallel-to-serial  converting  circuit  355  in 
accordance  with  the  output  clock  of  the  counter 
354  and  are  then  converted  into  serial  data  to  be 
delivered  to  an  attribute  adding  circuit  356.  The 
attribute  adding  circuit  356  receives  a  blanking 
signal  from  the  CRT  controller  335  and  controls  the 
video  signal  corresponding  to  attribute  data  in  a 
display  period.  A  one-shot  circuit  348  generates  an 
interrupt  signal  for  the  U/l  CPU  46  from  a  vertical 
synchronizing  blanking  signal,  which  is  included  in 
the  blanking  signal  sent  out  from  the  CRT  control- 
ler  335. 

Fig.  36  is  a  view  showing  an  example  of  the 
address  correspondence  in  V-RAMs;  Fig.  37  is  a 
view  showing  the  correspondence  between  ad- 
dresses  in  the  V-RAMS  and  positions  on  the  CRT 
display:  Fig.  38  is  a  diagram  of  circuit  for  reading 
out  a  character  generator;  and  Fig.  39  is  a  view 
showing  an  example  of  the  correspondence  be- 
tween  dot  pattern/data  and  scanning  address. 

The  video  data  written  in  the  V-RAM  340  are 
composed  of  16  bits  per  one  charactor  port.  Of 
these  bits,  12  bits  are  used  for  expressing  a  char- 
acter  code  and  the  remaining  4  bits  is  used  for 
expressing  an  attribute.  Therefore,  the  V-RAM  340 
is  arranged  so  that  the  lower  8  bits  of  the  character 
code  are  written  in  RAM-L  and  the  upper  4  bits  of 
the  character  code  and  the  4  bits  of  the  attribute 
are  written  in  RAM-H,  corresponding  to  the  display 
address  on  the  CRT  screen.  Further,  the  V-RAM 
340  has  a  capacity  for  storing  these  bits. 

The  addresses  in  the  V-RAM  340  are  con- 
trolled  by  the  U/l  CPU  46  and  the  CRT  controller 
335  respectively  independently  as  shown  in  Fig. 
36.  The  writing  of  the  video  data  in  the  V-RAM  340 
is  made  through  the  U/l  CPU  46.  On  the  other 
hand,  the  displaying  of  the  video  data  onto  the 
CRT  display  unit  301  is  made  through  the  CRT 
controiler  335.  Character  generator  codes  and  at- 
tributes  are  respectively  written  in  the  addresses 
"0,"  "1."  ....  Accordingly,  the  CRT  controller  335 
reads  the  data  "DO  -   D7"  (L-side),  "DO  -  D4"  (in- 
side)  in  the  corresponding  address  in  synchroniza- 
tion  with  the  display  timing  by  the  circuit  as  shown 
in  Fig.  38  and,  at  the  same  time,  generates  a  raster 
address  "RA"  to  have  access  to  the  character 
generator  to  send  out  the  data  "DO  -  D7"  of  the 
scanning  line  of  each  character  port  to  the  parallel- 
to-serial  converting  circuit  355.  For  example,  the 
dot  pattern  of  Kanji  "  "  can  be  expressed  as  shown 
in  Fig.  39.  Because  the  Kanji  is  formed  by  two 
character  ports  as  stated  preliminarily,  the  output 
"DO  —  D7"  forming  the  left  half  of  the  Kanji  and  the 
output  "DO  —  D7"  forming  the  right  half  of  the 

so  (III-5)  Display  of  the  Set  State  of  Multiple  Screens 

Fig.  41  is  a  flowchart  for  explaining  the  flow  of 
the  operation  for  changing  the  set  state  display 
area. 

55  In  the  ordinary  function  selecting  procedure, 
when  the  power  switch  is  turned  on,  the  initial 
screen  (completely  automatic  screen)  as  shown  in 
Fig.  28(a)  is  displayed  during  the  period  of  waiting 
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is  not  limited  to  the  aforementioned  embodiment 
and  that  various  changes  may  be  made.  For  exam- 
ple,  though  the  aforementioned  embodiment  has 
shown  the  case  wherre  a  CRT  display  unit  is  used 

s  in  the  user  interface,  the  invention  is  applicable  to 
the  case  where  other  display  units  such  as  a  plas- 
ma  display,  an  EL  display,  a  liquid  crystal  display, 
a  fluorescence  display  tube,  and  the  like  may  be 
used  and  further  to  the  case  where  a  touch  panel  is 

w  attached  to  the  machine  body.  Although  the  em- 
bodiment  has  shown  the  case  where  the  display 
unit  is  located  in  the  back  right  corner,  the  inven- 
tion  is  applicable  to  the  case  where  it  may  be 
located  in  the  back  left  corner.  Although  the  em- 

15  bodiment  has  shown  the  case  where  accentuated 
display  is  made  by  controlling  the  display  form  of 
the  CRT  display  unit,  the  invention  is  applicable  to 
the  case  where  a  color  display  may  be  made  by 
use  of  a  color  display  unit.  Although  the  embodi- 

20  ment  has  shown  the  case  where  the  selection 
mode  screen  is  divided  into  the  message  area,  the 
set  state  display  area,  and  the  selection  area  in 
downward  order,  it  is  a  matter  of  course  that  the 
selection  area  may  be  allocated  to  the  middle  with 

25  the  message  area  and  the  set  state  display  area 
being  allocated  to  the  sides  thereof.  Further, 
though  the  embodiment  has  shown  the  case  where 
the  mode  selection  keys  are  arranged  correspond- 
ing  to  the  number  of  screens,  the  invention  is 

30  applicable  to  the  case  where  only  one  mode  selec- 
tion  key  may  be  provided  to  perform  switching 
between  screens. 

As  clear  from  the  above  description,  in  accor- 
dance  with  the  present  invention,  a  plurality  of 

35  screens  for  separately  selecting  multiple  functions 
of  a  recording  apparatus  such  as  a  duplicator  are 
formed,  but  an  area  for  briefly  displaying  the  set 
conditions  of  other  screens  is  provided  in  each 
screen.  Accordingly,  setting  can  be  made  easily 

40  with  all  of  the  set  conditions,  inclusive  of  the  set 
conditions  of  the  other  screens,  being  continuously 
checked,  though  the  operation  related  to  the  set 
conditions  may  be  made  with  the  screens  switched 
one  by  one.  As  a  result,  the  number  of  setting 

45  errors  are  reduced  and  an  improvement  in  setting 
operation  can  be  attained. 

Further,  a  review  screen  for  displaying  the 
whole  set  condition  is  provided  so  that  the  current 
screen  can  be  freely  switched  to  the  review  screen. 

50  Accordingly,  the  whole  set  condition  can  be 
checked  on  one  screen  without  switching  among 
three  screens.  Further,  by  displaying  the  set  con- 
dition,  one  screen  can  be  divided  easily  to  form  a 
multiple  screen.  As  a  result,  sufficient  display 

55  space  can  be  provided  for  displaying  respective 
function  selection  information,  so  that  the  display  of 
function  selection  information  is  easy  to  understand 
and  use  can  be  made  of  icons  (pictorial  symbols), 

for  the  next  key  input  to  judge  the  contents  of  the 
operation  thereof.  When  any  key  of  the  ten  key 
keypad  307  is  operated  here,  the  machine  makes  a 
decision  that  the  key  input  is  for  setting  the  number 
of  copies  in  an  entirely  automatic  operation,  so  that 
the  copy  mode  and  its  execution  condition  are 
transmitted  to  the  main  CPU  41  by  the  operation  of 
the  start  key.  On  the  basis  of  the  copy  mode  and 
its  execution  condition,  the  main  CPU  controls  the 
start  of  the  copying  operation  to  start  the  copying 
operation  with  the  set  number  of  copies. 

When  a  mode  selection  key  (308  to  310),  not  a 
key  of  the  ten  key  keypad  307,  is  operated  in  the 
initial  screen,  a  selection  mode  screen  correspond- 
ing  to  the  key  is  displayed  on  the  basis  of  judg- 
ment  as  to  whether  the  key  is  the  "basic  copy" 
mode  selection  key  310,  the  "applied  copy"  mode 
selection  key  309,  or  the  "special  copy"  mode 
selection  key  308.  Then,  before  completion  of  the 
setting  of  each  cascade  in  the  corresponding  mode 
screen,  the  cascade  setting  operation  is  made  by 
the  cascade  keys  319-1  to  319-5,  while  judging 
whether  another  mode  selection  key  is  continu- 
ously  operated  or  not.  If  another  mode  is  selected, 
the  procedure  of  mode  selection  and  cascade  set- 
ting  is  continued  in  the  same  manner  as  described 
above.  If  any  key  of  the  ten  key  keypad  307  is 
operated  without  mode  selection,  the  machine 
makes  a  decision  that  the  key  input  is  for  setting 
the  number  of  copies,  so  that  the  copy  mode  and 
its  execution  condition  are  transmitted  to  the  main 
CPU  41  by  the  operation  of  the  start  key.  On  the 
basis  of  the  copy  mode  and  its  execution  condition, 
the  main  CPU  41  controls  the  start  of  the  copying 
operation,  so  that  the  copying  operation  with  the 
set  number  of  copies  is  started. 

In  the  aforementioned  function  selection  and 
setting  procedure,  the  contents  of  the  set  state 
display  area  in  each  selection  mode  screen  can  be 
rewritten  through  the  following  procedure. 

'  First,,  the  currently  displayed  screen  is  iden- 
tified.  If  the  screen  is  the  "basic  copy"  screen,  the 
mode  names  "applied  copy"  and  "special  copy" 
are  displayed  in  the  set  state  display  area.  If  the 
screen  is  the  "applied  copy"  screen,  the  mode 
names  "basic  copy"  and  "special  copy"  are  dis- 
played  in  the  set  state  display  area.  If  the  screen  is 
the  "special  copy"  screen,  the  mode  names  "basic 
copy"  and  "applied  copy"  are  displayed  in  the  set 
state  display  area. 

If  the  set  state  is  then  changed  by  the  opera- 
tion  of  the  cascade  keys  on  the  currently  displayed 
screen,  a  cascade  in  default  is  erased  and  then  a 
cascade  out  of  default  is  registered  with  respect  to 
a  corresponding  set  statr  of  another  mode.  On  the 
other  hand,  when  the  all  clear  key  is  operated,  all 
the  cascades  set  to  the  proper  default  values. 

It  is  to  be  understood  that  the  present  invention 
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value  and  wherein  said  display  control  means  con- 
trols  said  display  unit  to  display  only  selected 
values  of  function  groups  and  to  inhibit  the  display 
of  said  default  values  of  function  groups.' 

4.  A  multi-screen  display  control  system  ac- 
cording  to  claim  1,  wherein  said  display  unit  is  a 
cathode  ray  tube. 

5.  A  multi-screen  display  control  system  ac- 
cording  to  claim  4,  wherein  said  cathode  ray  tube 
is  mounted  at  the  eye  level  of  the  operator. 

6.  A  multi-screen  display  control  system  ac- 
cording  to  claim  4,  wherein  said  screen  control 
means  controls  said  display  unit  to  display  operator 
messages  having  a  visual  contrast  between  the 
background  and  character  data  to  improve  the 
readability  of  the  messages. 

7.  A  multi-screen  display  control  system  ac- 
cording  to  claim  6,  wherein  said  screen  control  unit 
controls  said  display  unit  to  display  the  operator 
messages  with  a  contrasting  peripheral  border. 

8.  A  multi-screen  display  control  system  ac- 
cording  to  claim  1  ,  wherein  the  recording  apparatus 
is  a  photocopier. 

large  characters,  pop-up  screens,  and  the  like,  for 
better  readibility  and  emphasis. 

Moreover,  by  dividing  the  selection  mode  into 
a  plurality  of  screens  for  the  purpose  of  making  the 
display  more  simple  it  is  also  possible  to  use  a 
compact  CRT,  e.g.,  a  9  inch  display.  As  a  result,  an 
inexpensive  and  compact  user  interface  can  be 
provided. 

Furthermore,  when  one  of  the  multiple  screens 
obtained  by  division  is  displayed,  an  area  for  dis- 
playing  the  set  conditions  of  other  screens  can  be 
provided  in  the  screen  to  display  necessary  in- 
formation  to  make  it  possible  to  grasp  all  of  the  set 
conditions  or  the  set  conditions  of  the  respective 
screens  can  be  displayed  on  one  screen  in  the 
form  of  a  table.  Accordingly,  the  set  conditions  can 
be  checked  at  a  glance,  so  that  improvement  in 
operation  property  and  reduction  of  copy  errors 
can  be  attained.  Because  the  selection  of  functions 
and  the  setting  of  execution  conditions  are  carried 
out  for  every  screen  obtained  by  division  while  the 
screen  is  displayed  selectively,  the  operation  input 
for  every  screen  can  be  made  by  arranging  keys 
necessary  for  the  operation  input  for  one  screen. 
As  a  result,  the  keyboard  can  be  simplified  in 
construction.  In  addition,  by  changing  the  display 
form  corresponding  to  whether  the  set  position  is  in 
default  or  not,  the  set  conditions  out  of  default  can 
be  checked  easily. 

10 

75 
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Claims 

1.  A  multi-screen  display  control  system  for 
controlling  a  display  unit  used  as  a  user  interface  in  35 
a  recording  apparatus  for  the  purposes  of  selecting 
recording  functions  and  setting  execution  condi- 
tions  where  each  of  the  functions  includes  a  cor- 
responding  plurality  of  function  groups  comprising: 
display  control  means  for  controlling  the  display  40 
unit  to  display  selection-mode  screens  for  each 
function  group  and  to  instruct  the  operator  of  the 
recording  apparatus  to  enter  values  to  set  the  ex- 
ecution  conditions;  and 
screen  control  means  for  controlling  the  display  45 
unit  to  display  an  area  that  indicates  the  set  state 
of  each  of  the  function  groups  for  each  of  the 
functions  whereby  the  operator  can  see  at  one  time 
ail  of  the  function  group  settings. 

2.  A  multi-screen  display  control  system  ac-  so 
cording  to  claim  1,  wherein  said  display  control 
means  controls  said  display  unit  such  that  each  of 
the  selection-mode  screens  includes  said  area  for 
displaying  the  function  group  settings  for  the  other 
selection-mode  screens.  55 

3.  A  multi-screen  display  control  system  ac- 
cording  to  claim  2,  wherein  each  of  said  function 
groups  has  either  a  default  value  or  a  selected 
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