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(54)  Information  processing  system  including  the  printing  apparatus. 

(57)  A  host  apparatus  of  an  information  proces- 
sing  system  performs  processing  related  to  a 
printer  operation.  That  is,  the  operation  to  be 
performed  by  a  user  is  displayed  on  a  display 
screen  of  the  information  processing  system  so 
the  user  performs  the  operation  appropriately 
and  easily  (steps  S2718,  S2722,  S2723,  S2725 
and  S2728).  As  a  result,  in  the  information 
processing  system  with  an  ink  jet  recording 
apparatus  provided,  the  operation  peculiar  to 
the  ink  jet  recording  apparatus  can  be  perfor- 
med  appropriately  and  easily  by  a  user. 
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The  present  invention  relates  to  a  printing  appa- 
ratus  and  an  information  processing  system  including 
the  printing  apparatus. 

As  one  of  the  most  general  configurations  of  this 
kind  of  information  processing  systems,  the  configur- 
ation  in  which  an  inkjet  printing  apparatus  (hereafter, 
it  may  also  be  referred  to  as  "an  inkjet  printer")  is  con- 
nected  to  a  so-called  personal  computer  is  known. 
The  user  of  a  personal  computer  system  operates 
keys  and  the  like  confirming  information  indicated  on 
a  display  thereof  and  gives  instructions  for  executing 
information  processing.  Then,  results  processed  in 
the  system  can  be  recorded  by  means  of  the  afore- 
mentioned  printer  or  can  be  indicated  on  the  display 
thereof. 

In  conventional  systems  of  this  kind,  between  a 
personal  computer  as  a  host  apparatus  and  a  printer 
which  are  components  constituting  the  system,  only 
transmission  and  reception  of  data  required  for  re- 
cording  operation  such  as  recording  data  and  record- 
ing  control  data  are  often  performed,  and  data  related 
to  the  other  operations  of  the  printer  mainly  are  input- 
ted  at  the  printer  side. 

For  example,  such  as  an  instruction  for  ejection 
recovery  operations  proper  to  the  inkjet  printer  often 
is  performed  by  means  of  a  key  operation  exclusive 
thereto  or  the  like.  Also,  even  when  these  operations 
are  automatically  performed  at  the  printer  side,  these 
are  performed  independently  of  the  host  apparatus. 

On  the  other  hand,  the  ink  jet  printer  serves  to 
execute  various  operations  being  attendant  on  the 
printing  operation  thereof.  The  ejection  recovery  op- 
eration  described  above  is  a  typical  example  thereof, 
as  the  various  operations  there  are  control  of  an  ink 
amount  in  an  ink  tank  and  operation  for  exchange  of 
the  ink  tank,  control  of  a  waste-ink  tank  storing  waste- 
ink  expelled  on  the  ejection  recovery  operation  de- 
scribed  above,  and  further  operation  associated  with 
exchange  of  a  recording  head. 

In  a  case  where  the  aforementioned  inkjet  printer 
independently  performing  processing  is  connected  to 
an  information  various  operations  described  above 
system  as  one  component  thereof,  wherein  the  infor- 
mation  processing  system  includes  a  computer  as  a 
host  apparatus  thereof,  execution  of  these  genera- 
tions  with  the  entire  system  might  be  convenient  for 
the  user  of  the  system. 

A  concern  of  the  present  invention  is  to  provide  a 
printing  apparatus  and  an  information  processing  ap- 
paratus  using  the  printing  apparatus  in  which  a  user 
of  the  apparatuses  can  appropriately  perform  an  op- 
eration  related  to  the  printing  apparatus  by  means  of 
displaying  operating  information. 

Another  concern  of  the  present  invention  is  to 
provide  an  inkjet  printing  apparatus  and  an  informa- 
tion  processing  system  including  the  inkjet  printing 
apparatus  these  of  which  permit  the  user  thereof  to 
appropriately  perform  exchanging  operation  of  an  ink 

tank  or  an  ink  jet  head,  to  execute  appropriate  proc- 
essing  associated  with  the  exchanging  operation 
thereof,  and  further  to  perform  an  appropriate  control 
of  a  waste-ink  tank. 

5  A  further  concern  of  the  present  invention  is  to 
provide  an  inkjet  printing  apparatus  and  an  informa- 
tion  processing  system  using  the  inkjet  printing  ap- 
paratus  in  which  information  for  an  exchanging  oper- 
ation  of  an  ink  tank  or  the  like  can  be  displayed  on  a 

10  display  unit,  and  the  inkjet  apparatus  can  perform  the 
operation  according  to  the  information  displayed. 

According  to  a  first  aspect  of  the  present  inven- 
tion,  there  is  provided  an  information  processing  ap- 
paratus  generating  and  outputting  output  information 

15  by  using  a  printing  apparatus,  comprising: 
discrimination  means  for  discriminating  in- 

struction  information  inputted  from  the  outside  the 
information  processing  apparatus  in  response  to  an 
operating  procedure  of  the  printing  apparatus,  the  op- 

20  erating  procedure  being  displayed  on  a  display  por- 
tion;  and 

display  control  means  for  controlling  the  dis- 
play  of  the  operating  procedure  displayed  on  the  dis- 
play  portion  on  the  basis  of  a  result  of  discrimination 

25  by  the  discrimination  means. 
According  to  a  second  aspect  of  the  present  in- 

vention,  there  is  provided  a  printing  apparatus  out- 
putting  output  information  based  on  information  in- 
putted  from  an  information  processing  apparatus, 

30  comprising: 
detection  means  for  detecting  state  informa- 

tion  of  the  printing  apparatus  operated  in  accordance 
with  an  operating  procedure  of  the  printing  appara- 
tus,  the  operating  procedure  being  displayed  on  a  dis- 

35  play  portion  of  the  information  processing  apparatus; 
and 

output  means  for  outputting  the  state  informa- 
tion  to  the  information  processing  apparatus  in  order 
to  control  the  display  of  the  operating  procedure  of 

40  the  printing  apparatus  on  the  basis  of  a  result  of  de- 
tection  by  the  detection  means. 

According  to  a  third  aspect  of  the  present  inven- 
tion,  there  is  provided  an  information  processing  sys- 
tem  including  a  printing  apparatus  and  an  information 

45  processing  apparatus,  comprising: 
discrimination  means  for  discriminating  in- 

struction  information  inputted  from  the  outside  the 
information  processing  system  in  response  to  an  op- 
erating  procedure  of  the  printing  apparatus,  the  oper- 

50  ating  procedure  being  displayed  on  a  display  portion; 
detection  means  for  detecting  state  informa- 

tion  of  the  printing  apparatus  operated  in  accordance 
with  an  operating  procedure  of  the  printing  appara- 
tus;  and 

55  display  control  means  for  controlling  the  dis- 
play  of  the  operating  procedure  displayed  on  the  dis- 
play  portion  on  the  basis  of  a  result  of  discrimination 
by  the  discrimination  means  and/or  a  result  of  detec- 
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tion  of  the  detection  means. 
According  to  a  fourth  aspect  of  the  present  inven- 

tion,  there  is  provided  an  information  processing 
method  in  an  information  processing  apparatus  gen- 
erating  and  outputting  output  information  by  using  a  5 
printing  apparatus,  comprising  the  steps  of: 

discriminating  instruction  information  input- 
ted  from  the  outside  the  information  processing  ap- 
paratus  in  response  to  an  operating  procedure  of  the 
printing  apparatus,  the  operating  procedure  being  w 
displayed  on  a  display  portion;  and 

controlling  the  display  of  the  operating  proce- 
dure  displayed  on  the  display  portion  on  the  basis  of 
a  result  of  the  discrimination. 

According  to  a  fifth  aspect  of  the  present  inven-  15 
tion,  there  is  provided  an  information  processing 
method  in  a  printing  apparatus  outputting  output  in- 
formation  based  on  information  inputted  from  an  in- 
formation  processing  apparatus,  comprising  the 
steps  of:  20 

detecting  state  information  of  the  printing  ap- 
paratus  operated  in  accordance  with  an  operating 
procedure  of  the  printing  apparatus,  the  operating 
procedure  being  displayed  on  a  display  portion  of  the 
information  processing  apparatus;  and  25 

outputting  the  state  information  to  the  informa- 
tion  processing  apparatus  in  order  to  control  the  dis- 
play  of  the  operating  procedure  of  the  printing  appa- 
ratus  on  the  basis  of  a  result  of  the  detection. 

According  to  a  sixth  aspect  of  the  present  inven-  30 
tion,  there  is  provided  an  information  processing 
method  in  an  information  processing  system  includ- 
ing  a  printing  apparatus  and  an  information  process- 
ing  apparatus,  comprising  the  steps  of: 

discriminating  instruction  information  input-  35 
ted  from  the  outside  the  information  processing  sys- 
tem  in  response  to  an  operating  procedure  of  the 
printing  apparatus,  the  operating  procedure  being 
displayed  on  a  display  portion; 

detecting  state  information  of  the  printing  ap-  40 
paratus  operated  in  accordance  with  an  operating 
procedure  of  the  printing  apparatus;  and 

controlling  the  display  of  the  operating  proce- 
dure  displayed  on  the  display  portion  on  the  basis  of 
a  result  of  discrimination  and/or  a  result  of  the  detec-  45 
tion. 

The  above  and  other  concerns,  effects,  features 
and  advantages  of  the  present  invention  will  become 
more  apparent  from  the  following  description  of  em- 
bodiments  there  of  taken  in  conjunction  with  the  ac-  so 
companying  drawings. 

Fig.  1  is  a  perspective  view  showing  an  embodi- 
ment  of  an  inkjet  recording  apparatus  according 
to  the  present  invention; 
Fig.  2  is  a  perspective  viewshowing  a  carrier  por-  55 
tion  of  the  above  embodiment  of  Fig.  1  ; 
Fig.  3  is  an  enlarged  cross-sectional  view  of  a 
part  of  the  carrier  portion  of  the  embodiment; 

Fig.  4  is  a  perspective  view  illustrating  a  connec- 
tion  method  between  the  carrier  portion  and  a 
head  cartridge  portion  of  the  embodiment; 
Fig.  5  is  a  schematic  view  illustrating  a  position- 
ing  method  between  the  carrier  portion  and  the 
head  cartridge  portion  of  the  embodiment; 
Fig.  6  is  a  perspective  view  showing  an  informa- 
tion  processing  apparatus  with  the  inkjet  printing 
apparatus  of  the  embodiment  incorporated; 
Figs.  7Aand  7B  are  blockdiagrams  illustrating  a 
control  circuit  arrangement  of  the  information 
processing  apparatus; 
Fig.  8  is  a  timing  chart  illustrating  timing  of  ink 
ejection  from  a  printing  head  of  the  embodiment; 
Fig.  9  is  a  perspective  view  for  explaining  con- 
nection  between  the  printing  head  and  an  ink 
tank  in  the  head  cartridge  of  the  embodiment; 
Fig.  10  is  a  top  plan  view  for  explaining  connec- 
tion  between  the  printing  head  and  the  ink  tank 
in  the  head  cartridge  of  the  embodiment; 
Fig.  11  is  a  perspective  view  for  explaining  at- 
tachment  and  removal  of  both  the  printing  head 
and  the  ink  tank; 
Fig.  12  is  a  perspective  view  for  explaining  at- 
tachment  and  removal  of  both  the  ink  tank  of  the 
printing  head  and  the  ink  tank; 
Fig.  13  is  a  flowchart  showing  the  processing  pro- 
cedure  in  a  printer  portion  of  the  embodiment; 
Fig.  14  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  15  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  16  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  17  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  18  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  19  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  20  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  21  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  22  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  23  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  24  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  25  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Fig.  26  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  of  the  embodiment; 
Figs.  27A  and  27B  are  flowcharts  showing  the 
processing  procedure  in  a  host  portion  in  printer 
operation  processing  of  the  embodiment; 
Fig.  28  is  a  flowchart  showing  the  processing  pro- 
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cedure  in  the  printer  portion  in  the  printer  opera- 
tion  processing; 
Fig.  29  is  a  flowchart  showing  the  processing  pro- 
cedure  in  the  printer  portion  in  the  printer  opera- 
tion  processing; 
Fig.  30  is  a  view  illustrating  an  example  of  display 
in  the  printer  operation  processing; 
Figs.  31  A  and  31  B  are  flowcharts  showing  the 
processing  procedure  peculiar  to  the  printer  por- 
tion  of  the  embodiment; 
Fig.  32  is  an  exploded  perspective  view  for  ex- 
plaining  mounting  of  an  waste  ink  absorber  of  the 
embodiment; 
Fig.  33  is  a  cross-sectional  view  for  explaining 
mounting  of  the  waste  ink  absorber  of  the  em- 
bodiment; 
Fig.  34  is  a  diagram  illustrating  ink  volatile  con- 
stituent  evaporation  properties  used  in  the  em- 
bodiment; 
Fig.  35  is  a  diagram  illustrating  ink  non-volatile 
constituent  moisture  absorption  properties  used 
in  the  embodiment; 
Fig.  36  is  a  schematic  view  of  a  table  used  in 
waste  ink  amount  control  in  the  embodiment;  and 
Fig.  37  is  a  diagram  for  explaining  the  effect  of  the 
waste  ink  amount  control; 
Fig.  38  is  a  block  diagram  illustrating  a  printer  and 
an  information  processing  system  using  the  prin- 
ter  according  to  another  embodiment  of  the  pres- 
ent  invention;  and 
Fig.  39  is  a  cross-sectional  view  showing  another 
embodiment  of  a  printing  apparatus  to  which  the 
present  invention  can  be  applied. 
Hereinafter,  embodiments  of  the  present  inven- 

tion  will  be  concretely  described  with  reference  to  the 
accompanying  drawings. 

Fig.  1  is  a  perspective  view  showing  an  ink  jet 
printing  apparatus  according  to  an  embodiment  of  the 
present  invention.  In  Fig.  1,  a  head  cartridge  4  in 
which  a  printing  head  2  is  combined  with  an  ink  tank 
3  to  constitute  a  printing  means,  is  mounted  on  a  car- 
rier  1.  One  end  portion  at  the  recording  head  2  side 
of  the  carrier  1  is  slidably  engaged  with  a  lead  screw 
in  the  axial  direction  thereof,  wherein  the  lead  screw 
is  rotatably  supported  to  a  chassis  5  forming  a  frame 
of  the  inkjet  printing  apparatus.  At  the  other  end  por- 
tion  of  the  carrier  1  is  provided  with  a  guide  (not 
shown).  The  guide  is  fitted  into  a  guide  rail  7  formed 
on  the  chassis  5  such  that  it  can  move  slidably  along 
by  the  axis  of  the  lead  screw  6.  Thus,  the  carrier  1  is 
constructed  so  that  it  enables  to  move  to  and  fro  con- 
tinuously  keeping  in  a  fixed  position  in  the  axial  direc- 
tion  of  the  lead  screw  6  in  accordance  with  the  rota- 
tion  thereof. 

More  specifically,  with  regard  to  the  lead  screw  6, 
a  lead  screw  gear  8  secured  to  the  left  end  thereof  en- 
gaged  with  a  pinion  gear  10  secured  to  the  output 
shaft  of  a  carrier  motor  9  as  shown  in  Fig.  1  ,  and  a 

lead  pin  (not  shown)  fixed  to  the  carrier  1  is  fitted  into 
a  guide  groove  (not  shown)  being  formed  on  the  lead 
screw  6  with  a  predetermined  pitch.  Accordingly,  as 
the  carrier  motor  9  is  rotated  in  the  normal  direction 

5  or  in  the  reverse  direction,  the  lead  screw  6  is  rotated 
so  as  to  allow  the  carrier  1  to  move  to  or  fro  therewith. 

Reference  numeral  11  denotes  a  flexible  cable 
which  transmits  a  printing  signal  from  an  electric  cir- 
cuit  as  will  be  described  to  the  printing  head  2.  The 

10  flexible  cable  11  is  located  and  held  on  a  pinch  roller 
frame  13  by  a  flexible  cable  holder  12. 

Recording  by  a  length  of  line  on  a  recording  me- 
dium  14  can  be  performed  by  ejecting  or  discharging 
ink  thereon  from  the  printing  head  2  in  synchronism 

15  with  the  afore-mentioned  reciprocating  motion  (scan- 
ning)  of  the  cattier  1.  More  specifically,  the  printing 
head  2  includes  a  fine  liquid  ejection  orifice  (here- 
after,  a  liquid  ejecting  orifice  may  also  be  referred  to 
as  an  orifice),  a  liquid  path,  an  energy  functioning 

20  portion  provided  in  a  liquid  path,  and  an  energy  gen- 
erating  means  which  generates  energy  acting  on  liq- 
uid  (hereafter,  a  liquid  may  also  be  referred  to  as  an 
ink)  in  the  energy  functioning  portion.  An  ink  droplet 
is  ejected  from  the  orifice  described  above  by  utiliz- 

25  ing  energy  generated  by  the  energy  generating 
means. 

As  such  energy  generating  means  for  generating 
energy,  there  are  some  means,  for  example,  means 
employing  electro-mechanical  transducer  such  as  a 

30  piezoelectric  crystal  element,  means  which  gener- 
ates  heat  by  irradiating  electromagnetic  waves  such 
as  a  laser  so  as  to  eject  a  liquid  droplet,  and  means 
which  heats  a  liquid  by  an  electrothermal  converting 
element  having  a  heat  resistor. 

35  Among  them,  a  printing  head  of  the  system  which 
has  means  for  generating  thermal  energy  used  for 
ejecting  liquid,  can  achieve  high  resolution  recording 
because  it  enables  to  dispose  liquid  ejecting  orifices 
thereof  with  high  density.  In  particular,  a  printing 

40  head  using  an  electrothermal  converting  element  as 
energy  generating  means  can  be  compacted  in-size 
and  also  can  sufficiently  utilize  the  merit  of  IC  fabri- 
cation  technology  and  micro-processing  techniques 
these  of  which  have  made  the  remarkable  progress 

45  in  technology  and  the  considerable  improvement  in 
reliability  in  the  field  of  recent  semiconductor  manu- 
facturing  technology.  As  a  result,  the  printing  head  of 
this  kind  has  an  advantage  that  packaging  with  high 
density  can  be  achieved  easily  and  that  manufactur- 

50  ing  cost  thereof  can  be  reduced. 
When  printing  of  a  line  has  completed  by  the 

scanning  of  the  carrier  1,  then  the  recording  medium 
14  such  as  a  printing  paper  is  transported  by  a  thick- 
ness  of  the  line  by  transportation  means  and  succes- 

55  sively  printing  of  next  line  is  performed.  This  trans- 
portation  of  the  printing  medium  14  is  carried  out  with 
a  pair  of  rotors,  that  is,  a  transportation  roller  1  5  and 
a  pinch  roller  16  pressure-contacting  thereto  and  with 

4 
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a  pair  of  rotors,  that  is,  a  discharging  roller  19  and  a 
spur  18  contacting  thereto. 

The  printing  medium  14  whose  printing  surface 
faces  to  a  face  of  ejecting  portion  of  the  printing  head 
2  is  pressure-contacted  to  the  transportation  roller  1  5 
by  the  pinch  roller  16  and  the  transportation  roller  15 
is  appropriately  rotated  by  a  paper  feeding  motor  17, 
whereby  the  printing  medium  is  transported  by  an 
amount  required  for  performing  next  recording  oper- 
ation.  After  when  the  printing  operation  has  complet- 
ed,  the  printing  medium  14  is  pressure-contacted  to 
the  discharging  roller  19  by  the  spur  18  and  then 
transported  by  the  rotation  thereof  so  as  to  be  dis- 
charged  out  of  the  apparatus. 

The  afore-mentioned  transportation  roller  15  and 
discharging  roller  19  are  driven  by  the  paper  feeding 
motor  17  and  the  transmission  of  driving  force  from 
the  motor  1  7  to  the  rollers  is  performed  by  a  reduction 
gear  train  20. 

Reference  numeral  21  denotes  a  paper  sensor  for 
detecting  the  presence  of  the  printing  medium  14. 
Reference  numeral  22  denotes  a  home  position  sen- 
sor  made  up  of  a  photo-interrupter.  The  home  posi- 
tion  sensor  22  detects  whether  the  carrier  1  is  present 
at  the  home  position  (positioned  at  the  left  side  in  the 
figure)  or  not  through  opening/shutting  of  the  home 
position  sensor  22  by  a  shutter  1  A  which  is  attached 
to  the  carrier  1  and  moves  therewith. 

Fig.  2  is  a  perspective  view  showing  head  car- 
tridge  and  carrier  portions  of  the  inkjet  recording  ap- 
paratus  shown  in  Fig.  1.  In  Fig.  2,  reference  numeral 
23  denotes  a  head  lever  for  holding  the  recording 
head  2  and  for  releasing  it  from  the  held  state,  refer- 
ence  numeral  24  denotes  an  ink  tank  lever  for  con- 
necting  the  ink  tank  3  to  the  printing  head  2  and  dis- 
connecting  the  former  from  the  latter,  reference  nu- 
meral  25  denotes  a  head  holder  spring  for  firmly  hold- 
ing  the  recording  head  2  on  the  carrier  1,  reference 
numeral  26  denotes  an  ink  tank  case  for  holding  the 
ink  tank  3,  and  reference  numeral  27  denotes  a  con- 
necting  portion  for  engaging  the  carrier  1  with  the 
lead  screw  6.  The  head  cartridge  and  carrier  portions 
of-  the  printing  apparatus  are  constituted  by  the 
aforementioned  components. 

The  printing  head  2  includes  a  substrate  on  which 
a  plurality  of  electrothermal  converting  elements  for 
generating  thermal  energy  to  be  utilized  for  ejecting 
ink  and  a  driving  circuit  for  driving  the  electrothermal 
converting  elements  are  formed,  a  plurality  of  eject- 
ing  orifices  and  ink  paths  which  are  formed  on  the 
substrate  corresponding  to  each  of  the  plurality  of 
electrothermal  converting  elements,  and  further  a 
top  plate  which  is  layered  on  the  substrate  to  form  a 
common  ink  chamber  communicating  with  the  ink 
paths.  In  addition,  the  printing  head  2  includes  elec- 
trical  contacts  by  which  signals  outputted  from  the 
printing  apparatus  body  are  transmitted  to  the  driving 
circuit.  Furthermore,  to  detect  the  operative  state  of 

the  printing  head  2  from  the  recording  apparatus 
body  side,  a  plurality  of  sensors  may  be  arranged  in 
the  recording  head  2.  Specifically,  a  temperature  de- 
tecting  sensor  for  detecting  a  temperature  in  the  vi- 

5  cinity  of  the  electrothermal  converting  element,  an 
ink  remaining  quantity  detecting  sensor  for  detecting 
that  feeding  of  the  ink  is  interrupted  and  that  no  ink 
is  present  in  the  common  ink  chamber,  a  head  kind 
discriminating  sensor  for  specifying  the  kind  of  a 

10  printing  head  cartridge  when  a  different  kind  of  print- 
ing  head  and  a  printing  head  cartridge  having  a  dif- 
ferent  kind  of  ink  stored  therein  are  exchanged,  and 
the  like.  In  response  to  signals  transmitted  from 
these  sensors,  the  printing  apparatus  body  determi- 

15  nes  the  present  operative  state  of  the  printing  head  2 
in  order  to  properly  control  a  signal  to  be  supplied  to 
the  electrothermal  converting  element  to  optimize 
each  printing  operation  to  be  performed. 

The  printing  head  thus  constructed  is  mounted 
20  on  the  printing  apparatus  in  such  a  manner  that  a  face 

of  the  discharging.  portion  having  a  plurality  of  ink 
ejecting  orifices  of  the  printing  head  2  arranged 
thereon  faces-to  a  printing  medium. 

Next,  a  method  of  mechanically  and  electrically 
25  connecting  the  printing  head  2  with  the  carrier  1  in 

such  a  case  exchanging  of  a  printing  head  or  a  head 
cartridge  in  which  a  printing  head  is  connected  with 
an  ink  tank  will  be  described  below. 

Fig.  3  is  a  sectional  view  showing  a  connecting 
30  portion  of  the  printing  head  2  to  the  carrier  as  seen 

from  the  direction  of  the  arrow  a  as  shown  in  Fig.  2 
and  Fig.  4  is  a  perspective  view  partly  broken  away 
to  show  the  order  of  attachment  therebetween. 

In  Figs.  3  and  4,  reference  numeral  28  denotes  a 
35  locating  pin  secured  to  the  carrier  1  to  be  fitted  into 

a  hole  formed  in  the  printing  head  2  so  as  to  locate 
the  printing  head  2  not  only  in  the  a  arrow-marked  di- 
rection  but  also  in  the  b  arrow-marked  directions  as 
seen  in  Fig.  4,  reference  numeral  29  denotes  a  stop- 

40  per  fixedly  secured  like  the  locating  pin  to  the  carrier 
1  to  support  the  printing  head  2  thrusted  in  the  a  ar- 
row-marked  direction  as  seen  in  Fig.  3,  reference  nu- 
meral  11  denotes  a  flexible  cable  for  electrically  con- 
necting  the  printing  apparatus  body  to  the  printing 

45  head  2,  reference  characters  11a  and  11b  denote  lo- 
cating  holes  formed  through  the  flexible  cable  11,  re- 
spectively,  reference  numeral  30  denotes  a  flexible 
cable  pad  held  between  the  flexible  cable  11  and  the 
carrier  1  in  the  clamped  state  to  elastically  support 

so  the  flexible  cable  11,  reference  characters  30a  and 
30b  denote  locating  holes  formed  through  the  flexible 
cable  pad,  respectively,  reference  character  30c  de- 
notes  an  ink  barrier  for  preventing  ink  from  invading 
in  a  contact  portion,  reference  numeral  31  denotes  a 

55  head  contact  portion  disposed  on  the  printing  head  2 
to  be  electrically  connected  to  a  heater  (electrother- 
mal  converting  element)  portion  in  the  printing  head 
2,  reference  characters  31a  and  31b  denote  locating 

5 
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holes  formed  through  the  head  contact  portion  31, 
and  reference  character  31c  denotes  a  stopper  con- 
tact  portion  at  which  an  end  surface  of  the  stopper  29 
comes  in  contact  with  the  head  contact  portion  31  . 

The  printing  head  2  is  pressed  in  the  a  arrow- 
marked  direction  as  seen  in  Fig.  3  by  the  resilient 
force  of  the  head  holder  spring  25  shown  in  Fig.  2  with 
the  aid  of  a  lever  (not  shown),  and  the  position  of  the 
printing  head  2  is  definitely  determined  by,  the  engag- 
ed  state  of  with  the  locating  pins  28  relative  to  the 
foregoing  holes,  and  the  interfered  state  of  the  print- 
ing  head  2  relative  to  the  stoppers  29.  With  this  con- 
struction,  the  printing  head  2  is  mechanically  con- 
nected  to  the  carrier  1  . 

In  addition,  a  plurality  of  electrical  contacts  are 
disposed  at  predetermined  positions  not  only  on  the 
head  contact  portion  31  provided  on  the  printing  head 
2  but  also  on  an  end  surface  of  the  flexible  cable  11, 
and  when  these  two  sets  of  the  electrical  contacts  are 
pressed  against  each  other  with  predetermined 
pressing  force,  the  printing  apparatus  body  is  electri- 
cally  connected  to  the  printing  head  2  via  these  elec- 
trical  contacts.  At  this  time,  since  it  is  necessary  that 
the  electrical  contacts  are  simultaneously  pressed 
against  each  other,  the  flexible  cable  pad  30  molded 
of  an  elastic  material  is  provided  on  a  pressing  portion 
of  the  carrier  1  so  as  to  enable  the  electrical  contacts 
to  be  uniformly  pressed.  Usually,  the  flexible  cable 
pad  30  is  molded  of  silicon  rubberand  includes  a  plur- 
ality  of  projections  at  the  positions  corresponding  to 
the  electrical  contacts,  causing  a  predetermined  in- 
tensity  of  pressing  force  to  be  concentratively  applied 
to  the  respective  electrical  contacts  with  the  aid  of  the 
foregoing  projections.  Incidentally,  each  of  the  elec- 
trical  contacts  disposed  on  the  flexible  cable  11  may 
be  designed  in  a  projection-shaped  contour  in  order 
to  assure  that  they  are  reliably  electrically  connected 
to  the  recording  head  2  with  a  more  concentratively 
applied  pressing  force. 

Since  the  reactive  force  arising  when  the  electri- 
cal  contacts  of  the  printing  head  2  are  pressed 
against  the  pressing  portion  of  the  carrier  1  is  set  to 
be  much  smaller  than  the  resilient  force  of  the  head 
holder  spring  25  adapted  to  press  the  recording  head 
2  against  the  carrier  1  ,  there  does  not  arise  a  malfunc- 
tion  that  the  printing  head  2  is  dislocated  from  the 
original  position  due  to  the  reactive  force  arising  from 
the  flexible  cable  pad  30. 

The  carrier  1,  the  flexible  cable  pad  30,  the  flex- 
ible  cable  11,  the  head  contact  portion  31,  and  the 
head  cartridge  4  are  required  to  be  exactly  positioned 
each  other  in  order  to  maintain  reliable  electrical  con- 
nection  therebetween  and  perform  each  recording 
operation  at  a  high  quality.  To  meet  this  requirement, 
the  following  measures  are  taken. 

More  specifically,  while  two  locating  pins  28  of 
the  carrier  1  are  taken  as  reference,  one  of  the  locat- 
ing  pins  28a  is  commonly  fitted  through  the  locating 

holes  30a,  11a,  and  31a  and  the  other  locating  pin  28b 
is  likewise  commonly  fitted  through  the  locating  holes 
30b,  11b,  and  31b,  whereby  each  of  them  is  exactly 
positioned  in  both  the  a  arrow-marked  and  b  arrow- 

5  marked  directions  as  seen  in  Fig.  4. 
In  addition,  the  end  surface  of  the  stopper  29  is 

pressed  in  the  a  arrow-marked  direction  as  seen  in 
Fig.  3  until  it  comes  in  contact  with  the  stopper  contact 
portion  31c  of  the  head  contact  portion  31,  whereby 

10  also  the  position  of  the  printing  head  2  in  the  a  arrow- 
marked  direction  as  seen  in  Fig.  4  is  exactly  deter- 
mined. 

Also,  as  shown  in  Fig.  5,  the  stoppers  29  are 
formed  so  that  arrangement  line  of  these  stoppers  is 

15  inclined  by  a  predetermined  angle  9  with  respect  to 
the  transportation  directions  and  X2  of  the  carrier 
1  whereby  when  the  printing  head  2  is  positioned  on 
the  carrier  1  ,  nozzles  #̂   to  #m  (a  nozzle  may  also  be 
referred  to  as  "an  ejecting  orifice"  or  simply  "orifice") 

20  disposed  at  a  constant  pitch  P  in  the  printing  head  2 
is  so  arranged  to  have  a  gradient  of  a  predetermined 
length  d  with  respect  to  the  length  of  nozzle  arrange- 
ment  H.  Further,  in  order  to  keep  the  accuracy  of  the 
aforementioned  predetermined  length  d,  the  distance 

25  between  the  stoppers  29  is  designed  on  the  larger 
side  with  respect  to  the  length  of  nozzle  arrangement 
H. 

Next,  with  regard  to  an  information  processing 
apparatus  equipped  with  the  afore-mentioned  inkjet 

30  printing  apparatus,  the  construction  and  the  electri- 
cal  circuit  thereof  will  be  described  in  detail. 

Fig.  6  is  a  schematic  perspective  view  showing 
the  appearance  of  an  information  processing  appara- 
tus  50  in  which  the  inkjet  printing  apparatus  accord- 

35  ing  to  the  embodiment  of  the  present  invention  is  in- 
stalled.  The  information  processing  apparatus  50  of 
the  instant  embodiment  is  a  so-called  personal  com- 
puter  and  is  of  a  handy  type  incorporated  with  the 
afore-mentioned  inkjet  printing  apparatus.  In  Fig.  6, 

40  reference  numeral  33  denotes  a  printer  portion  in- 
cluding  the  ink  jet  printing  apparatus  described 
above,  reference  numeral  51  denotes  a  key  board 
portion  including  keys  511  for  inputting  characters, 
numerals,  or  the  like  thereinto  and  keys  512forinput- 

45  ting  various  kinds  of  commands,  and  reference  nu- 
meral  35  denotes  a  display  for  indicating  processing 
information.  The  display  has  a  display  image  plane 
351. 

In  the  printer  portion  33,  a  window  33  is  formed 
so  from  a  transparent  plastic  so  that  the  movements  of 

the  head  cartridge  4  or  the  like  can  be  seen  through 
the  window  331.  The  window  331  is  constructed  so 
that  it  may  open  and  close  in  cases  of  exchange  of  the 
ink  tank  and  the  like  Keys  332,  333,  and  the  like  are 

55  provided  for  individually  indicating  operations  in  the 
printer  such  as  an  ejection  recovery  operation  or  pa- 
per  feeding.  An  installation  and  removal  mouth  512 
for  a  floppy  disk  is  provided  at  the  lower  side  portion 

6 
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of  the  key  board  portion  51. 
The  display  35  can  rotatably  be  folded  in  the  b  ar- 

row-marked  direction  as  shown  in  Fig.  6  so  as  to  be 
integrated  with  the  key  board  portion  51  each  other 
in  such  a  case  of  carrying  thereof.  Also,  the  key  board 
portion  51  can  be  rotated  in  the  a  arrow-marked  di- 
rection  as  shown  in  the  figure  in  such  a  case  of  setting 
up  of  the  printing  paper  14  to  the  printer  section  33. 

Fig.  7  is  a  block  diagram  showing  respective  con- 
trol  circuit  constructions  of  the  information  process- 
ing  apparatus  50  and  the  printer  portion  33  described 
above. 

At  first,  the  construction  of  control  circuit  of  the 
printer  section  33  will  be  explained  in  detail.  In  Fig.  7, 
reference  numeral  36  denotes  a  controller  for  execut- 
ing  main  control,  reference  numeral  37  denotes  a  cen- 
tral  processing  unit  (CPU)  designed,  for  example,  in 
the  form  of  microcomputer,  which  executes  the  proc- 
essing  procedure  at  the  printer  side  as  will  be  descri- 
bed.  later,  reference  numeral  38  denotes  a  random  ac- 
cess  memory  (RAM)  including  a  working  area  or  the 
like  in  the  processing  procedure  described  above,  ref- 
erence  numeral  39  denotes  a  read  only  memory 
(ROM)  stored  a  program  corresponding  to  the  proc- 
essing  procedure  described  above,  reference  numer- 
al  40  denotes  a  timer  for  governing  an  execute  cycle 
for  CPU  37  and  for  generating  a  timing  relationship 
required  when  a  printing  operation  is  performed  in 
the  printer  portion  33,  and  reference  numeral  41  de- 
notes  an  interface  portion  communicating  signals 
from  the  CPU  37  with  a  host  apparatus. 

Further,  reference  numeral  42  denotes  a  driving 
portion  of  the  printer  portion  33.  In  the  driving  portion 
42,  reference  numeral  43  denotes  a  printing  head  de- 
tection  section  for  detecting  information  related  to  the 
printing  head  2.  More  specifically,  as  the  information 
related  to  the  printing  head  2,  there  are  information 
such  as  an  output  value  of  a  sensor  for  detecting  the 
presence  of  the  printing  head  2,  that  of  a  sensor  for 
detecting  the  kind  thereof,  that  of  a  sensor  for  detect- 
ing  the  temperature  of  the  printing  head  2,  and  further 
an  output  of  a  sensor  for  detecting  the  presence  of  ink 
in  the  ink  tank  3.  Reference  numeral  44  denotes  a  line 
buffer  for  storing  printing  data  of  the  printing  head  2, 
and  reference  numeral  45  denotes  a  head  driver  for 
supplying  driving  signals  and  electric  power  to  the 
printing  head  2.  Reference  characters  46a,  46b,  and 
46c  denote  motor  drivers  for  supplying  driving  signals 
and  electric  power  required  for  driving  a  carrier  motor 
9,  a  paper  feed  motor  17,  and  an  automatic  paper 
feeding  motor  48,  respectively.  Reference  numeral  47 
denotes  sensor  detection  portion  for  detecting  re- 
spective  outputs  from  sensors  such  as  a  home  pos- 
ition  22,  a  paper  sensor  21,  a  paper  feeding  initial 
sensor  49a,  and  a  paperfeeding  transfer  sensor  49b. 

Next,  an  information  processing  apparatus  as 
the  host  portion  includes  a  CPU  501  for  executing  the 
processing  at  the  host  portion  side.  AROM  503  stores 

processing  procedure  and  font  data  and  a  RAM  502 
has  an  area  for  developing  text  data  and  image  data 
in  addition  to  a  working  area  thereof. 

The  CPU  501  performs  a  predetermined  indica- 
5  tion  on  a  display  portion  35  while  performing  send- 

ing/receiving  of  signals  between  the  printer  portion 
33  each  other. 

Additionally,  reference  numeral  506  denotes  an 
external  storage  unit  such  as  a  floppy  disc  drive 

10  (FDD),  a  head  disc  drive  (HDD),  a  random  access 
memory  card  (RAM  card),  or  the  like,  and  reference 
numeral  505  denotes  an  external  interface  portion  for 
making  communication  with  another  information 
processing  unit  or  controlling  peripheral  equipment 

15  while  making  connection  directly  to  buses  disposed 
inside  of  each  peripheral  equipment. 

Incidentally,  in  addition  to  these  apparatuses  and 
units  described  above  there  is  provided  a  power 
source  section  (but  not  shown  in  Fig.  7)  for  supplying 

20  electric  power  to  the  afore-mentioned  control  circuits. 
The  power  source  section  includes,  for  example,  a  re- 
chargeable  battery,  a  disposable  dry  cell,  or  an  AC 
power  supply  transformer  which  is  used  when  the  in- 
formation  processing  apparatus  body  is  fixed  in 

25  place. 
With  the  control  circuit  constructions  described 

above,  the  printing  on  the  recording  medium  14  (re- 
cording  paper)  is  performed  in  the  printer  portion  (the 
inkjet  printing  apparatus).  With  reference  to  a  timing 

30  chart  in  Fig.  8,  the  outline  of  ejection  control  in  the 
printing  head  will  be  described  below. 

Fig.  8  is  a  timing  chart  illustrating  timing  of  ink 
ejection  from  the  printing  head  2,  while  scanning  the 
carrier  1  in  the  X̂  direction  (see  Figs.  1  and  5). 

35  The  ink  ejection  is  successively  performed  in  the 
order  of  nozzles  #̂   to#m  of  the  printing  head  2.  In  Fig, 
8,  symbol   ̂ denotes  a  time  difference  between  re- 
spective  initiation  of  ink  discharge  from  the  nozzles 
#!  and  #2,  symbol  tm_   ̂ ejection  a  time  difference  be- 

40  tween  respective  initiation  of  ink  ejection  from  the 
nozzles  #̂   to#m.  u  and  symbol  tcycle  denotes  an  ejec- 
tion  interval  of  the  same  nozzle.  Usually,  the  time  dif- 
ference  between  respective  initiation  of  ink  ejection 
from  adjacent  nozzles  should  preferably  be  held  con- 

45  stant.  That  is,  then 
tm_  i  =  (m-  1)  xt. 

Here,  by  performing  ink  ejection  with  the  time 
difference  tm_   ̂ =  d  xtcyC|e/R,  while  transporting  the 
carrier  1  in  the  X̂  direction  at  a  speed  R/tcyC|e,  the  ef- 

50  fects  of  both  the  gradient  d  of  nozzles  (see  Fig.  5)  and 
the  time  difference  tm_   ̂ of  ink  discharge  from  nozzles 
are  offset.  As  a  result,  this  makes  it  possible  to  per- 
form  printing  without  inclination. 

Hereinafter,  with  reference  to  Figs.  9  to  12  ex- 
55  changes  of  the  printing  head  and  ink  tank  in  the  ink 

jet  printing  apparatus  will  be  described  in  detail. 
Fig.  9  is  a  schematic  perspective  view  showing 

the  printing  head  and  ink  tank  described  above. 
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In  Fig.  9,  a  connection  pawl  301  is  disposed  at  the 
ink  tank  3  side  and  a  guide  groove  201  is  disposed  at 
the  recording  head  2  side  opposing  to  the  connection 
pawl  301  .  Reference  numeral  1  7a  denotes  a  head  tab 
for  easily  performing  a  taking-out  operation  when  the 
printing  head  2  is  taken  out  of  the  carrier  1.  The  ink 
tank  3  has  no  guide  groove  for  guiding  the  ink  tank. 

Fig.  10  is  a  schematic  top  plan  view  showing  a 
head  cartridge  portion  and  a  carrier  portion  in  the 
case  where  the  printing  head  and  ink  tank  as  shown 
in  Fig.  9  are  used. 

In  Fig.  10,  reference  numeral  1  denotes  the  car- 
rier  which  is  provided  for  holding  the  printing  head  2 
and  the  ink  tank  3  and  for  performing  scanning  oper- 
ation  therewith  as  afore-mentioned,  reference  nu- 
meral  23  denotes  a  head  lever  used  for  performing 
hold,  attachment,  or  detachment  of  the  printing  head 
2,  reference  numeral  24  denotes  an  ink  tank  lever 
used  for  performing  attachment  or  detachment  of  the 
ink  tank  3,  reference  numeral  117  denotes  a  head 
holder  for  exerting  pressing  force  to  the  printing  head 
2.  A  shaft  portion  117a  of  the  head  holder  117  and  a 
shaft  portion  102a  of  the  carrier  1  corresponding 
thereto  are  connected  with  a  head  pressing  spring  25. 
The  pressing  force  by  the  head  pressing  spring  25  is 
applied  to  a  pressure-receiving  portion  2a  of  the  print- 
ing  head  2  via  a  pressing  portion  117b  of  the  head 
holder  117.  Reference  numeral  118  denotes  an  ink 
tank  holder  which  acts  on  the  ink  tank  3  to  shift  the 
position  thereof  when  the  ink  tank  lever  24  is  operat- 
ed.  The  ink  tank  holder  118  includes  a  front  end  action 
portion  118a  which  acts  on  an  end  portion  3a  of  the 
ink  tank  3  located  on  the  printing  head  2  side  and  a 
rear  end  action  portion  118b  which  acts  on  an  end 
portion  3b  of  the  ink  tank  3  opposite  the  printing  head 
2. 

Exchange  of  the  Recording  Head 

Fig.  11  is  a  perspective  view  illustrating  the  case 
that  an  assembly  of  the  printing  head  and  the  inktank 
as  shown  in  Fig.  9  is  taken  out  of  the  carrier  1  as  an 
integrated  unit. 

In  this  case,  the  head  lever  23  is  turned  in  the  a 
arrow-marked  direction  to  the  position  where  it 
stands  upright  as  shown  in  Fig.  1  1  ,  so  that  a  cam  dis- 
posed  on  the  head  lever  shifts  the  head  holder  (not 
shown)  in  the  b  arrow-marked  direction  in  the  figure, 
whereby  the  pressing  force  by  the  head  thrusting 
spring  25  which  is  applied.to  the  printing  head  2  via 
the  head  holder  and  serves  to  press  the  recording 
head  2,  is  released.  The  head  lever  also  shifts  the  ink 
tank  holder  118  in  the  b  arrow-marked  in  the  figure. 
At  this  time,  since  the  front  end  action  portion  118a 
of  the  ink  tank  holder  118  is  engaged  with  the  end  por- 
tion  3a  of  the  ink  tank  3  located  on  the  printing  head 
2  side  and  shifted  therewith,  the  assembly  of  the 
printing  head  2  and  the  ink  tank  3  is  shifted  as  an  in- 

tegrated  unit  in  the  b  arrow-marked  direction  in  the 
figure.  In  this  state,  the  printing  head  2  and  the  ink 
tank  3  can  be  shifted  as  an  integrated  unit  in  the  c  ar- 
row-marked  direction  in  the  figure.  At  this  time,  the 

5  head  tab  17a  secured  to  the  printing  head  2  is  seized 
with  user's  fingers  and  then  it  is  raised  up  so  that  the 
integrated  unit  can  be  taken  out  of  the  carrier  1  to  as- 
sume  an  off-carrier  state.  By  performing  operations 
with  the  order  reverse  to  the  aforementioned  opera- 

10  tions,  the  printing  head  2  and  the  ink  tank  3  can  be 
connected  to  and  held  to  the  carrier  1. 

Exchange  of  the  Ink  Tank 

15  Fig.  12  is  a  perspective  view  illustrating  the  case 
that  the  printing  head  2  and  the  ink  tank  3  as  shown 
in  Fig.  9  is  disconnected  from  each  other  on  the  car- 
rier  1  . 

In  this  case,  a  cam  (not  shown)  disposed  on  the 
20  tank  lever  24  serves  for  shifting  the  ink  tank  holder 

118  in  the  b  arrow-marked  direction  shown  in  Fig.  12 
by  turning  the  ink  tank  lever  24  in  the  a  arrow-marked 
direction  to  reach  a  predetermined  position  where  it 
stands  upright.  However,  the  head  holder  117  is  not 

25  shifted  at  all  so  that  the  head  pressing  spring  25  re- 
mains  in  a  state  pressing  the  printing  head  2.  At  this 
time,  since  the  front  end  act  ion  portion  11  8a  of  the  ink 
tank  holder  118  is  engaged  with  the  end  portion  3a  of 
the  ink  tank  3  located  on  the  printing  head  2  side  and 

30  shifted  therewith,  the  engagement  state  between  the 
ink  tank  3  and  the  printing  head  2  is  released  and  thus 
the  ink  tank  3  is  shifted  in  the  b  arrow-marked  direc- 
tion  in  the  figure.  In  this  state,  the  ink  tank  3  can  be 
shifted  in  the  c  arrow-marked  direction  in  the  figure, 

35  whereby  the  ink  tank  3  can  be  raised  up  to  take  out 
of  the  carrier  1  and  to  assume  an  off-carrier  state.  On 
the  contrary,  in  a  case  where  the  ink  tank  3  is  installed 
to  the  ink  tank  holder  118,  the  cam  disposed  on  the 
tank  lever  24  serves  for  shifting  the  ink  tank  holder 

40  118  in  the  direction  counter  to  the  b  arrow-marked  di- 
rection  in  Fig.  12  by  turning  the  ink  tank  lever  24  in 
the  direct  ion  counter  to  the  a  arrow-marked  direction. 
In  this  case,  since  the  rear  end  action  portion  118b  of 
the  ink  tank  holder  118  is  engaged  with  the  end  por- 

45  tion  3b  of  the  ink  tank  3  located  on  the  opposite  side 
thereof  with  respect  to  the  printing  head  2  and  shifted 
therewith,  the  ink  tank  3  is  shifted  in  the  direction 
counter  to  the  b  arrow-marked  direction  in  the  figure 
to  be  engaged-state  with  the  printing  head  2.  By  per- 

50  forming  the  operation  described  above,  the  ink  tank 
3  and  the  printing  head  2  can  be  connected  and  held 
to  the  carrier  1  . 

Referring  to  flowcharts  in  Figs.  13  to  26,  process- 
ing  procedure  in  the  above  described  printer  portion 

55  33  or  the  inkjet  printing  apparatus  will  be  described 
below. 

Fig.  1  3  is  a  flowchart  showing  the  outline  of  proc- 
essing  procedure  executed  after  the  power  source  of 
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the  above  described  printer  portion  33  is  turned  on. 
When  the  power  source  is  turned  on,  predeter- 

mined  "power-on  processing"  is  performed  in  step 
S1301.  Subsequently,  "signal  check  processing",  "er- 
ror  check  processing"  and  "key  check  processing"  are 
performed  in  this  sequence  in  steps  S1302,  S1303 
and  S1304.  While  the  power  source  of  the  printer  por- 
tion  33  is  turned  on,  these  three  proceedings  are  re- 
peated. 

Fig.  14  is  a  flowchart  showing  the  procedure  of 
the  above-described  "power-on  processing". 

When  this  processing  procedure  is  activated,  the 
carrier  1  is  moved  in  step  S1401  and  the  home  posi- 
tion  is  initialized  based  on  a  detected  signal  of  the 
home  position  sensor  22.  Next,  paper  feed  operation, 
or  feed  amount  data  or  the  like  in  automatic  paper 
feed  operation  is  initialized  in  step  S1402,  and  recov- 
ery  operation  processing  at  power-on  time  of  the 
printing  head  is  performed  in  step  S1403.  In  this  proc- 
essing  of  step  S1403,  the  recording  head  2  is  moved 
to  a  cap  position  to  perform  preliminary  ejection,  and 
then  an  orifice-disposed  surface  of  the  printing  head 
2  is  wiped  while  the  printing  head  2  is  moved  relative 
to  a  blade  and  the  printing  head  2  is  capped  to  termin- 
ate  the  ejection  recovery  operation  processing  at 
power-on  time. 

Next,  it  is  judged  whether  the  paper  sensor  de- 
tects  presence  of  paper  or  not  in  step  S1404.  When 
the  judgment  is  affirmative,  after  printing  paper  re- 
maining  in  a  transport  path  is  ejected,  the  power-on 
processing  procedure  is  terminated.  Otherwise,  the 
power-on  processing  procedure  is  terminated  imme- 
diately. 

Fig.  15  is  a  flowchart  showing  the  procedure  of 
"signal-check  processing"  shown  in  step  S1302  of 
Fig.  13.  This  processing  procedure  is  provided  for 
monitoring  each  input  signal  inputted  into  the  printer 
portion  33.  When  any  input  signal  is  detected,  control 
is  immediately  passed  to  processing  corresponding 
to  this  detected  input  signal. 

More  specifically,  a  power-off  signal  of  the  print- 
ing  apparatus,  a  halt  signal  of  a  printing  operation,  a 
release  signal  of  this  halt  signal  and  data  received 
from  the  host  apparatus  50  are  monitored  in  steps 
S1501,  S1502,  S1503  and  S1504,  respectively. 
When  each  of  these  signals  or  the  data  is  inputted, 
"power-off  processing",  "halt  processing",  "halt  re- 
lease  processing"  and  "received  data  processing"  are 
performed  in  steps  S1  505,  S1506,  S1  507  and  S1508, 
respectively. 

Fig.  16  is  a  flowchart  showing  the  procedure  of 
"error  check  processing"  shown  in  step  S1303  of  Fig. 
13.  In  this  processing  procedure,  various  checks  of 
the  printing  head,  the  ink  tank,  the  recording  paper 
and  a  waste  ink  tank  are  made. 

First,  the  printing  head  is  checked  in  step  S1601  . 
In  step  S1601,  processing  is  performed  such  as  judg- 
ing  whether  the  printing  head  2  is  mounted  on  the  car- 

rier  1  or  not  and  reading  data  of  the  kind  of  printing 
head  and  ejection  properties  is  performed.  In  step 
S1602,  an  ink  amount  remaining  in  the  ink  tank, 
whether  to  mount  the  ink  tank  or  not,  the  kind  of  ink 

5  in  the  ink  tank  and  the  like  are  checked.  Subsequent- 
ly,  it  is  checked  whether  printing  paper  is  present  or 
not  in  step  S1603,  next,  a  waste  ink  amount  in  the 
waste  ink  tank  is  measured  in  step  S1604  as  descri- 
bed  later. 

10  Fig.  17  is  a  flowchart  of  the  procedure  of  "key 
check  processing"  shown  in  step  S1304  of  Fig.  13. 
This  processing  procedure  is  processing  for  monitor- 
ing  a  key  input  using  each  of  keys  332  to  336  of  the 
printer  portion  33.  In  this  processing,  when  the  key  in- 

15  put  is  detected,  control  is  passed  to  processing  cor- 
responding  to  the  key  input  immediately. 

More  specifically,  in  steps  S1  701  ,  S1  702,  S1  703, 
S1704,  S1705  and  S1706,  it  is  monitored  whether 
"LF/FF  key"  relating  to  recording  paper  feed,  "ON- 

20  LINE/OFFLINE  key"  relating  to  connection  to  the  host 
apparatus  50  for  receiving  data,  "RECORDING 
HEAD  EXCHANGE  key",  "INK  TANK  EXCHANGE 
key",  "EXCHANGE  TERMINATION  key"  and 
"CLEANING  key"  are  inputted  or  not,  respectively. 

25  When  each  key  input  is  detected,  processing  corre- 
sponding  to  each  key  input  is  performed  in  each  of 
steps  S1707,  S1708,  S1709,  S1710,  S1711  and 
S1712,  respectively. 

Fig.  18  is  a  flowchart  showing  the  details  of  "re- 
30  ceived  data  processing"  (step  S1508)  in  "signal  check 

processing"  shown  in  Fig.  1  5.  The  received  data  proc- 
essing  is  started  when  the  printer  portion  33  receives 
predetermined  data  from  the  host  apparatus  50.  For 
example  when  the  printer  portion  33  performs  print- 

35  ing,  or  a  user  exchanges  the  printing  head  by  viewing 
a  display  screen  351  of  the  host  apparatus  50  as  de- 
scribed  later  and  the  like,  the  processing  is  started. 

First,  it  is  judged  whether  the  printer  portion  33 
is  connected  to  the  host  apparatus  50  in  the  online 

40  state  or  not.  When  the  judgment  is  negative,  the  re- 
ceived  data  processing  procedure  is  terminated. 
When  the  judgment  is  affirmative,  it  is  judged  wheth- 
er  the  currently  received  data  is  a  command  for  cre- 
ating  printing  data  or  not  in  step  S1802.  When  the 

45  data  is  the  creating  command,  data  for  driving  the 
printing  head  is  created  on  the  basis  of  printing  data 
transmitted  from  the  host  apparatus  50. 

When  the  judgment  is  negative  in  step  S1802,  it 
is  judged  whether  the  received  data  is  a  printing  exe- 

50  cuting  command  or  not  in  step  S1  803.  When  the  judg- 
ment  is  affirmative,  "printing  execution  processing" 
is  executed  in  step  S1  809.  When  the  judgment  is  neg- 
ative,  it  is  judge-d  whether  the  command  is  a  printing 
head  exchange  command  or  not  in  step  S1804.  When 

55  the  judgment  is  affirmative,  "printing  head  exchange 
processing"  is  performed  in  step  S1810  as  described 
later.  When  the  judgment  is  negative,  it  is  judged 
whether  the  currently  received  data  is  an  ink  tank  ex- 
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change  command  or  not  in  step  S1805.  When  the 
judgment  is  affirmative,  "ink  tank  exchange  process- 
ing"  described  later  is  performed  in  step  S1811.  When 
the  judgment  is  negative  in  step  S1805,  it  is  judged 
whether  the  command  is  a  command  for  exchange 
termination  processing  or  not  in  step  S1806.  When 
the  judgment  is  affirmative,  processing  described  lat- 
er  is  performed  in  step  S1812.  When  the  judgment  is 
negative,  it  is  judged  at  last  whether  the  command  is 
a  command  for  cleaning  or  not  in  step  S1807.  When 
the  judgment  is  affirmative,  cleaning  processing  is 
performed  in  step  S1813.  When  the  judgment  is  neg- 
ative,  the  received  data  processing  procedure  is  ter- 
minated. 

Fig.  19  is  a  flowchart  showing  the  details  of 
"printing  execution  processing"  (step  S1809)  in  "re- 
ceived  data  processing"  shown  in  Fig.  18. 

In  "printing  execution  processing",  it  is  judged 
whether  an  error  is  detected  in  each  processing 
shown  in  Fig.  1  6  or  not  in  step  S1  901.  When  the  error 
is  detected,  predetermined  error  processing  is  per- 
formed  in  step  S1  908.  When  the  error  is  not  detected, 
it  is  judged  whether  printing  is  performed  at  the  be- 
ginning  of  a  page  or  not  in  step  S1  902,  When  the  judg- 
ment  is  affirmative,  "pre-printing  recovery  process- 
ing"  described  later  is  performed  in  step  S1909. 
When  the  judgment  is  negative,  it  is  judged  whether 
timing  is  for  recovery  processing  A  executed  at  pre- 
determined  constant  intervals  during  printing  or  not  in 
step  S1  903.  Similarly,  it  is  also  judged  whethertiming 
is  for  recovery  processing  B  different  from  the  recov- 
ery  processing  A  or  not  in  step  S1  904.  In  these  judg- 
ments,  when  each  of  timing  Aand  timing  B  is  judged, 
respectively,  each  ejection  recovery  processing  is 
performed  in  each  of  steps  S1910  and  S1911.  In  step 
S1905,  it  is  judged  whether  the  state  for  printing  one 
line  is  good  or  not.  When  the  judgment  is  affirmative, 
printing  of  one  line  is  performed  by  moving  the  carrier 
1  and  ejecting  ink  from  the  printing  head  2  in  step 
S1911. 

In  step  S1906,  it  is  judged  whether  the  state  for 
feeding  paper  by  a  distance  corresponding  to  one  line 
is  obtainable  after  recording  of  one  line  has  been  fin- 
ished  or  the  like  or  not.  When  the  judgment  is  affir- 
mative,  paper  is  fed  by  the  distance  corresponding  to 
one  line  in  step  S1912.  Moreover,  it  is  judged  whether 
the  state  for  discharging  paper  is  obtainable  or  not  af- 
ter  recording  of  one  page  has  been  finished  or  the  like 
in  step  S1907.  When  the  judgment  is  affirmative,  pa- 
per  is  discharged  in  step  S1913. 

Fig.  20  is  a  flowchart  showing  the  details  of  "ex- 
change  termination  processing"  (step  S1812)  in  "re- 
ceived  data  processing"  shown  in  Fig.  18.  This  ex- 
change  termination  processing  procedure  is  one  of 
ejection  recovery  processing  procedures  for  the 
printing  head  2  performed  when  the  printing  head  2 
or  the  ink  tank  3  is  exchanged.  It  is  a  main  purpose  of 
this  exchange  termination  processing  to  remove  bub- 

bles  having  entered  an  ink  supplying  path  etc.  from  a 
connection  portion  at  exchanging  the  recording  head 
2  or  the  ink  tank  3. 

In  step  S2001  ,  first  it  is  judged  whether  the  print- 
5  ing  head  is  exchanged  or  not,  and  whether  the  print- 

ing  head  is  mounted  on  the  basis  of  flag  state  or  not 
and  whether  the  waste  ink  tank  overflows  or  not,  fur- 
ther,  it  is  judged  the  basis  of  the  results  of  "error 
check"  shown  in  Fig.  16. 

10  When  each  judgment  is  affirmative  in  step 
S2001  ,  a  sequence  of  the  ejection  recovery  process- 
ing  operation  is  performed  in  steps  S2002  to  S2005. 
That  is,  suction  of  the  printing  head  2  in  the  capping 
state  by  a  suction  pump  are  performed  in  step  S2002 

15  and  then  the  cap  is  released  and  the  preliminary  ejec- 
tion  are  repeated  some  times  in  step  S2003.  Then, 
afterwiping  of  the  printing  head  2  is  performed  in  step 
S2004,  capping  thereon  is  performed  in  step  S2005 
to  terminate  the  exchange  termination  processing. 

20  In  step  S2006,  when  it  is  judged  that  the  ink  tank 
3  is  exchanged,  an  error  check  of  mounting  of  the  re- 
cording  head  2  etc.  are  made  similarly  to  step  S2001 
and  similar  ejection  recovery  processing  is  per- 
formed  in  steps  S2007  to  S2010.  But,  this  ejection  re- 

25  covery  processing  of  steps  S2007  to  S201  0  is  lighter 
than  that  of  steps  S2002  to  S2005.  Namely,  the  num- 
ber  of  repeated  frequencies  for  suction  and  prelimin- 
ary  ejection  is  decreased. 

Fig.  21  is  a  flowchart  showing  the  details  of 
30  "cleaning  processing"  (step  S1813)  in  "received  data 

processing"  shown  in  Fig.  18. 
In  the  cleaning  processing,  a  sequence  of  "suc- 

tion",  "preliminary  ejection"  and  "wiping"  are  also  per- 
formed  in  steps  S2101  to  S2103.  Suction  and  prelim- 

35  inary  ejection  of  the  cleaning  processing  are  far 
smaller  in  amount  than  those  when  the  printing  head 
2  or  the  ink  tank  3  is  exchanged  in  Fig.  20. 

Fig.  22  is  a  flowchart  showing  the  details  of  pre- 
printing  recovery  processing"  (step  S1909)  in  "print- 

40  ing  execution  processing"  shown  in  Fig.  19.  First,  in 
step  S2201  ,  it  is  judged  whether  three  days  have 
passed  or  not  after  the  previous  suction  processing 
(including  the  suction  processing  other  than  that  in 
this  pre-printing  recovery  processing)  was  executed. 

45  When  the  judgment  is  affirmative,  the  suction  proc- 
essing  of  a  predetermined  amount  is  executed  in  step 
S2202,  and  then  wiping  is  executed  in  step  S2203. 
The  reason  for  the  suction  operation  and  wiping  op- 
eration  is  that  discharge  impeding  factors  described 

so  below  are  removed.  When  the  state  continues  in 
which  ink  is  not  ejected  from  the  printing  head  for  a 
long  time,  ink  viscosity  may  increase  or  bubbles  may 
enter  ink. 

When  three  days  have  not  passed  yet  or  the  wip- 
55  ing  operation  in  step  S2203  has  been  finished,  pre- 

printing  preliminary  discharge  is  performed  in  step 
S2204  to  terminate  the  cleaning  processing. 

Fig.  23  is  a  flowchart  showing  "mid-printing  re- 

10 



19 EP  0  608  106  A1 20 

covery  A  processing"  (step  S1910)  in  "printing  execu- 
tion  processing"  shown  in  Fig.  19.  This  processing  is 
started  at  every  12  second  after  printing  is  started 
and  relatively  lighter  preliminary  ejection  is  executed 
in  this  processing. 

Similarly,  Fig.  24  is  a  flowchart  showing  "mid- 
printing  recovery  B  processing"  (step  S1911)  shown 
in  Fig.  19. 

This  processing  is  started  every  five  time  of  the 
preliminary  ejection  operation  in  the  above  "mid- 
printing  recovery  A  processing".  After  wiping  is  exe- 
cuted  in  step  S2401,  the  preliminary  ejection  during 
printing  is  executed  in  step  S2402. 

Figs.  25  and  26  are  flowcharts  showing  the  de- 
tailed  procedures  of  the  suction  processing  and  the 
preliminary  ejection  processing  executed  in  each 
processing  described  above,  respectively. 

When  the  suction  operation  or  the  preliminary 
ejection  operation  is  executed,  processing  is  first 
executed  such  as  judgment  in  which  it  is  judged 
whether  the  printing  head  is  mounted  or  not  on  the  ba- 
sis  of  the  error  check  shown  in  Fig.  16  in  step  S2501 
or  S2601  and  then  the  suction  or  the  preliminary  ejec- 
tion  operation  is  performed  for  n  or  m  times  in  steps 
S2502  or  S2602,  respectively.  Then,  as  described  lat- 
er,  the  current  waste  ink  amount  stored  in  the  waste 
ink  tank  is  calculated  on  the  basis  of  an  amount  to  be 
discharged  from  the  printing  head  in  the  suction  proc- 
essing  or  the  preliminary  ejection  processing,  i.e.,  it 
is  calculated  on  the  basis  of  (a  suction  amount 
Wpump  at  each  time  when  a  suction  pump  works)  xn 
or  (an  ejection  amount  of  one  time  Wheat)  xm,  the 
previously  calculated  waste  ink  amount,  and  the 
elapsed  time  Tw  passing  from  the  previous  calcula- 
tion  time  (step  S2503  or  S2603).  The  calculation 
equations  will  be  stated  later.  The  calculated  value  is 
used  for  making  an  error  check  of  the  waste  ink  tank 
shown  in  Fig.  16.  Finally,  the  above  elapsed  time  is 
reset  (step  S2504  and  S2604)  and  each  processing 
is  terminated. 

Moreover,  the  discharge  amount  of  ink  in  the  suc- 
tion  or  preliminary  ejection  processing  can  be  meas- 
ured  directly  with  a  flow  meter  or  a  weighing  instru- 
ment. 

Next,  processing  in  one  embodiment  of  the  pres- 
ent  invention  will  be  described  below.  This  processing 
relates  to  both  processings  on  the  printer  portion  33 
side  described  above  with  reference  to  Figs.  1  3  to  26 
and  processing  on  the  host  portion  50  side.  This  proc- 
essing  enables  a  user  of  the  information  processing 
apparatus  of  the  embodiment  to  perform  an  opera- 
tion  such  as  printing  head  exchange  operation  of  the 
printer  portion  while  the  user  views  displayed  infor- 
mation  on  a  display  screen  351. 

Fig.  27  is  a  flowchart  showing  a  processing  pro- 
cedure  executed  in  the  host  portion  50  and  Figs.  28 
and  29  are  flowcharts  showing  processing  proce- 
dures  executed  in  the  printer  portion  33  correspond- 

ing  to  the  above-stated  processing  procedure  execut- 
ed  in  the  host  portion  50.  Additionally,  the  processing 
procedures  of  the  printer  portion  33  shown  in  Figs.  28 
and  29  are  identified  with  the  "recording  head  ex- 

5  change  processing"  (step  S1810)  and  the  "ink  tank 
exchange  processing"  (step  S1811)  in  "received  data 
processing"  shown  in  Fig.  18,  respectively. 

When  a  user  of  the  present  information  process- 
ing  apparatus  selects  an  application  program  of  "prin- 

10  ter  operation",  processing  of  the  host  portion  50 
shown  in  Fig.  27  is  started  and  an  operation  menu  is 
displayed  in  step  S2701  .  While  viewing  this  operation 
menu,  the  user  selects  a  desired  operation  by  a  pre- 
determined  key  on  a  keyboard  51,  a  mouse  or  the 

15  like.  This  selection  is  judged  in  step  S2702.  For  ex- 
ample,  when  it  is  judged  that  printing  head  exchange 
is  selected,  control  goes  to  processing  of  step  S2703. 

In  step  S2703,  for  example,  there  is  displayed  an 
instruction  such  that  a  cover  331  (window)  should  be 

20  opened  as  shown  in  Fig.  30.  Then,  the  user  opens  the 
cover  331  according  to  this  instruction,  and  next,  in- 
puts  indicating  that  this  operation  is  terminated  by 
keys  or  the  like.  In  the  host  portion  50,  the  input  by 
the  user,  that  is,  the  termination  of  the  operation  is 

25  judged  in  step  S2704  and  control  goes  to  the  next 
processing.  In  step  S2705,  the  printing  head  ex- 
change  command  is  transmitted  to  the  printer  portion 
33. 

In  the  printer  portion  33,  this  command  is  re- 
30  ceived,  printing  head  exchange  processing  shown  in 

Fig.  28  (step  S1  810  of  Fig.  18)  is  started  and  the  car- 
rier  1  is  moved  so  as  to  shift  the  recording  head  2  to 
a  position  at  which  the  printing  head  2  is  exchanged 
(step  S2801).  When  the  carrier  1  arrives  at  the  ex- 

35  change  position,  a  signal  that  the  carrier  1  arrives  at 
the  exchange  position  is  transmitted  to  the  host  por- 
tion  50  (step  S2802). 

In  the  host  portion  50,  when  this  signal  is  detect- 
ed  in  step  S2706,  there  is  displayed  indication  that  the 

40  carrier  1  arrives  at  the  exchange  position  (step 
S2707).  Next,  there  is  displayed  an  instruction  that 
the  printing  head  2  should  be  removed  by  handling  a 
head  lever  23  (step  S2708).  When  the  user  removes 
the  printing  head  according  to  this  instruction  and  in- 

45  puts  the  termination  of  the  printing  head  2  removal  by 
a  predetermined  key  etc.,  the  host  portion  50  judges 
the  termination  (step  S2709)  and  displays  an  instruc- 
tion  that  the  printing  head  2  should  be  mounted  (step 
S2710). 

so  In  the  meantime,  in  the  printer  portion  33,  print- 
ing  head  absence  is  detected  due  to  removing  of  the 
printing  head  2  (step  S2803),  then  a  flag  for  indicating 
no  printing  head  is  turned  on  (step  S2804).  When  this 
flag  remains  to  be  turned  off,  for  example.  In  step 

55  S2007  of  "exchange  termination  processing"  shown 
in  Fig.  20  the  printing  head  absence  is  judged  and  re- 
covery  processing  is  bypassed.  When  a  flag  for  indi- 
cating  no  ink  tank  is  turned  on  in  processing  shown 
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in  Fig.  29,  the  recovery  processing  is  also  bypassed. 
When  the  recording  head  2  is  mounted  by  the 

user,  the  printing  head  2  presence  is  detected  in  step 
S2805,  a  flag  for  indicating  a  printing  head  presence 
is  turned  on  and  a  signal  indicating  that  the  printing 
head  is  mounted  is  transmitted  to  the  host  portion  50 
(steps  S2806  and  S2807). 

When  the  signal  indicating  that  the  printing  head 
is  mounted  is  received  in  the  host  portion  50  (step 
S2711),  there  is  displayed  an  instruction  that  a  head 
holder  attached  to  the  printing  head  2  is  removed  and 
then  displayed  an  instruction  that  the  ink  tank-should 
be  mounted.  When  the  user  manipulates  operations 
according  to  the  above  instructions  and  inputs  the 
fact  indicating  that  these  operations  have  been  finish- 
ed,  the  host  portion  50  transmits  the  exchange  ter- 
mination  command  to  the  printer  portion  33  (steps 
S2712,  S2713,  S2714,  S2716).  Subsequently,  there 
is  displayed  an  instruction  that  the  cover  should  be 
closed.  Thus,  the  recording  head  exchange  process- 
ing  of  the  host  portion  50  is  terminated.  In  addition, 
step  S271  1  may  be  omitted  and  the  fact  that  the  print- 
ing  head  is  mounted  may  be  confirmed  in  the  next 
step  following  step  S271  2,  which  also  causes  the  si  m- 
ilar  effect. 

When  the  exchange  termination  command  is 
transmitted  from  the  host  portion  50,  the  recording 
head  exchange  processing  is  terminated  (step 
S2808)  in  the  printer  portion  33,  and  there  is  started 
the  exchange  termination  processing  as  shown  in 
step  S1812  in  Fig.  18  (the  details  are  shown  in  Fig. 
20). 

In  Fig.  27,  when  it  is  judged  that  the  ink  tank  3  ex- 
change  operation  is  selected  in  step  S2702  in  proc- 
essing  of  the  host  portion  50,  processing  of  steps 
S2718  to  S2728  similar  to  the  above  processing  is 
executed,  and  in  the  printer  portion  33,  processing 
corresponding  to  the  above  processing  shown  in  Fig. 
29  is  executed.  Because  this  processing  is  similar  to 
the  printing  head  exchange  processing  explained  al- 
ready  referring  to  Figs.  27  and  28,  the  explanation  will 
be  omitted. 

When  judging  that  a  cleaning  operation  of  the 
printing  head  2  is  selected  in  step  S2702,  the  host 
portion  50  transmits  the  cleaning  command  in  step 
S2729  to  terminate  the  printer  operation  processing 
procedure. 

In  the  printer  portion  33,  "cleaning  processing"  of 
step  S1  81  3  in  Fig.  18  (the  details  are  shown  in  Fig.  21) 
is  started  in  response  to  the  above-stated  cleaning 
command. 

Moreover,  in  "printer  operation  processing"  de- 
scribed  above,  presence  or  absence  (mount  or  un- 
mount)  of  the  printing  head  or  the  ink  tank  is  mostly 
detected  by  sensors.  However,  it  is  possible  to  judge 
the  presence  or  absence  from  the  normal  time  nec- 
essary  for  user's  key  input  or  operation. 

Fig.  31  is  a  flowchart  showing  exchange  and 

ejection  recovery  processing  which  are  executed  by 
the  printer  portion  33  itself  independently  of  the  host 
portion  50.  Namely,  the  exchange  and  the  ejection 
recovery  processing  are  stared  by  manipulating  keys 

5  332  to  336  provided  on  the  printer  portion  33  by  the 
user. 

When  this  processing  is  started,  the  carrier  1  is 
shifted  to  the  exchange  position  in  step  S3101  and 
processing  of  steps  S3102  to  S3105  is  executed  in 

10  this  sequence  with  the  printing  head  exchange  oper- 
ation  by  the  user.  Moreover,  in  step  s3106,  when  it  is 
judged  that  the  predetermined  time  has  elapsed  after 
the  processing  was  started,  it  is  assumed  that  the  ink 
tank  has  been  exchanged  and  the  flag  for  indicating 

15  presence  of  the  ink  tank  is  turned  on  (step  S3107). 
When  it  is  judged  that  the  user  inputs  a  termina- 

tion  key  (step  S3108),  any  one  of  printing  head  ter- 
mination  recovery  processing  (step  S3111),  ink  tank 
exchange  termination  recovery  processing  (step 

20  S3112)  and  cleaning  processing  (step  S3113)  is  exe- 
cuted  according  to  turning  on/off  of  both  the  flags  for 
indicating  presence  of  the  printing  head  and  the  flag 
for  indicating  presence  of  the  ink  tank.  The  process- 
ing  of  steps  S3111  and  S3112  corresponds  to  "ex- 

25  change  termination  processing"  (step  S1711)  shown 
in  Fig.  17  and  the  processing  of  step  S3113  corre- 
sponds  to  "cleaning  processing"  (step  S1712)  in  Fig. 
17. 

Next,  a  waste  ink  tank  of  one  embodiment  ac- 
30  cording  to  the  present  invention  will  be  described. 

The  waste  ink  tank  of  the  embodiment  makes  it  pos- 
sible  to  prevent  overflow  etc.  in  spite  of  its  smaller  ca- 
pacity  by  controlling  an  ink  amount  held  in  the  waste 
ink  tank  more  precisely  than  in  conventional  waste  ink 

35  tanks. 
In  one  of  conventional  controlling  methods  of  the 

waste  ink  tank,  only  ink  amount  discharged  from  the 
printing  head  in  recovery  processing  is  only  meas- 
ured  and  waste  ink  evaporation  is  not  taken  into  ac- 

40  count.  This  necessitates  a  storage  portion  having  a 
capacity  larger  than  a  necessary  capacity  actually. 
Moreover,  as  another  controlling  method,  there  is  a 
structure  in  which  a  discharged  ink  amount  is  meas- 
ured  and  constant-rate  evaporation  is  assumed.  With 

45  this  method,  in  the  case  that  recovery  processing  is 
repeated  at  a  relatively  short  time  interval,  overflow 
may  occur.  As  still  another  controlling  method,  there 
is  a  structure  in  which  an  ink  amount  stored  in  the 
waste  ink  tank  is  known  by  detecting  a  change  in  the 

so  waste  ink  tank  weight.  However,  this  structure  can 
not  cope  with  a  change  in  an  attitude  of  the  waste  ink 
tank  taken  according  to  a  printer-installed  location 
etc.  Moreover,  problems  such  as  the  increased  fabri- 
cation  cost  and  a  disadvantage  of  miniaturization  of 

55  the  waste  ink  tank  occur.  The  control  of  the  waste  ink 
tank  according  to  the  present  invention  can  solve 
these  problems  of  conventional  structures. 

Figs.  32  and  33  show  an  exploded  perspective 
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viewand  a  cross-sectional  view  of  a  waste  ink  storage 
portion  formed  on  the  bottom  of  the  inkjet  printing  ap- 
paratus  shown  in  Fig.  1,  respectively. 

As  shown  in  Figs.  32  and  33,  there  is  disposed  an 
ink  absorber  600  formed  by  piling  up  sheets  of  ink  ab- 
sorbing  paper  as  multilayer  on  a  chassis  5  of  the  ap- 
paratus.  In  this  state,  a  cover  60  is  covered.  This  cov- 
er  60  is  fixed  on  the  chassis  5  by  a  screw  60b  via  a 
hole  60a,  whereby  the  ink  absorber  600  is  fixed.  The 
absorbing  capacity  of  the  ink  absorber  600  can  be 
minimized  by  the  waste  ink  control  described  below. 

Fig.  34  is  a  diagram  of  the  vaporization  proper- 
ties  of  volatile  constituent  of  ink  used  in  this  embodi- 
ment  obtained  experimentally.  Fig.  35  is  a  diagram  of 
the  moisture  absorbing  properties  of  non-volatile 
constituent  of  the  same  ink  obtained  experimentally. 
In  either  experiment,  environmental  temperatures 
and  humidities  are  made  changed. 

As  seen  from  Figs.  34  and  35,  the  most  strict  con- 
ditions  for  the  ink  absorber  600  are  an  environmental 
temperature  of  35°C  and  an  environmental  humidity 
of  90%  in  either  properties.  In  this  embodiment,  the 
evaporation  coefficient  r|  is  determined  under  the 
above  most  strict  conditions. 

The  evaporation  coefficient  r|(Tw)  is  set  as  a 
function  of  elapsed  time  Tw  from  the  previous  ejec- 
tion  recovery  processing  in  consideration  of  the  prop- 
erties  shown  in  Fig.  34  and  stored  in  a  table  shown  in 
Fig.  36. 

In  the  embodiment,  the  waste  ink  control  is  per- 
formed  based  on  the  evaporation  coefficient  r|  as  fol- 
lows.  That  is,  as  described  above  in  Figs.  25  and  26, 
at  each  time  when  suction  or  preliminary  ejection  is 
performed,  a  discharged  ink  amount  is  obtained  by 
the  following  equation: 

W(current  discharged  amount)  =  Wpump  x  n 
and/or  Wheat  x  m 

Where  previously  updated  waste  ink  amounts  are 
W(volatile  (old))  and  W(non-volatile  (old)),  a  waste 
ink  amount  shown  in  the  following  equation  (1)  is  up- 
dated: 
W(volatile  (new))  =  W(current  discharged  amount) 

x  R(volatile  constituent  ratio)  +  W(volatile  (old)) 
x  r|  (Tw) 

W(non  -  volatile  (new))  =  W(current  discharged 
amount)  x  R(non  -  volatile  constituent  ratio)  + 

W(non  -  volatile  (old))  (1) 
The  volatile  constituent  obtained  from  the  equation 
(1),  a  total  amount  obtained  by  updating  non-volatile 
constituent,  W(volatile)  +  W(non-volatile  (new))  can. 
be  made  a  current  waste  ink  amount  held  by  the  ink 
absorber  600.  Moreover,  a  waste  ink  amount  afterthe 
recovery  processing  is  an  amount  obtained  by  multi- 
plying  a  waste  ink  amount  (volatile  (old))  by  evapor- 
ation  coefficient  r|(Tw)  according  to  the  elapsed  time 
Tw.  Thus,  the  waste  ink  amount  after  the  recovery 
processing  can  be  monitored.  For  example,  when  the 
waste  ink  amount  decreases  below  the  caution  value 

stated  later  by  evaporation  etc.,  processing  such  as 
releasing  the  caution  can  be  performed.  In  addition, 
in  the  above  equation,  R(volatile  constituent  ratio) 
and  R(non-volatile  constituent  ratio)  are  the  ratio  of 

5  ink  volatile  constituent  and  the  ratio  of  ink  non-vola- 
tile  constituent,  for  example,  they  are  80%  and  20%, 
respectively. 

According  to  the  above  calculated  result  of  the 
waste  ink  amount,  the  following  processing  can  be 

10  performed: 
The  upper  equation  in  the  above  equation  (1)can 

be  rewritten  as  follows: 
W(volatile  (new))  =  W(current  discharged  amount) 

x  R(volatile  constituent  ratio)  x  n(0)  +  W(vola- 
15  tile  (old))  x  r|(Tw) 

W(volatile  (new))  is  a  function  of  both  a  discharged 
ink  amount  and  the  elapsed  time. 

In  the  waste  ink  tank  check  of  step  S1604  in  Fig. 
16,  the  waste  ink  amount  shown  in  the  following  equa- 

20  tions  (2)  and  (2')  is  checked  on  the  basis  of  an  updat- 
ed  volatile  constituent  amount  and  an  updated  non- 
volatile  constituent  amount  obtained  by  the  equation 
(1)- 
W  =  W(volatile)  x  r|(Tw)  +  W(non  -  volatile)  (2) 

25  W  =  W(non  -  volatile)  x  (1  +  a>)  (2') 
where  1  +  ©  is  2.2  in  the  embodiment  of  Fig.  35. 

When  WorW  s  limit  1,  the  caution  is  informed. 
When  W  or  W  s  limit  2,  suction  operation  and 

preliminary  ejection  operation  are  stopped  or  the 
30  printer  operation  is  stopped.  That  is,  a  suction  error, 

a  preliminary  ejection  error  or  a  printing  error  are 
generated. 

The  waste  ink  amount  held  in  the  waste  ink  tank 
can  be  known  more  precisely  by  controlling  the  waste 

35  ink  amount  described  above.  Therefore,  as  shown  in 
Fig.  37,  the  restriction  of  the  cleaning  frequency  is 
conventionally  set  to  a  low  value,  while  in  the  embodi- 
ment  the  cleaning  frequency  can  be  set  to  a  high  val- 
ue  nearthe  actual  restriction  value  of  the  inkabsorber 

40  600. 
Moreover,  the  above  waste  ink  amount  control 

can  prevent  overflow  and  further  reduce  an  extra  vol- 
ume  unnecessary  for  holding  waste  ink,  resulting  in 
miniaturization  of  the  apparatus  or  the  like. 

45  Moreover,  in  the  above  embodiment,  as  shown  in 
Fig.  6,  the  operation  of  the  information  processing 
system  in  the  information  processing  apparatus  50 
with  the  inkjet  printing  apparatus  of  this  embodiment 
incorporated  is  specifically  described.  The  present  in- 

50  vention  is  not  limited  to  this  embodiment  wherein  the 
host  portion  50  and  the  printer  portion  33  are  built  in 
one  body  as  shown  in  Fig.  7.  For  example,  as  shown 
in  Fig.  38,  the  host  computer  portion  50  and  the  prin- 
ter  portion  33  are  formed  as  separate  bodies  and  data 

55  are  transmitted  and  received  mutually  via  a  bidirec- 
tional  interface  3821  .  Therefore,  it  goes  without  say- 
ing  that  the  present  invention  can  be  applied  to  a  plur- 
ality  of  kinds  of  embodiments. 
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Moreover,  with  respect  to  the  printer  portion  33, 
the  present  invention  can  be  applied  not  only  to  the 
inkjet  printing  apparatus  but  to  printers  of  other  print- 
ing  methods  such  as  a  laser  beam  printershown  in  Fig 
39.  Referring  to  Figs.  38  and  39,  the  general  structure 
will  be  described  below. 

Fig.  38  is  a  block  diagram  for  explaining  the  struc- 
ture  of  the  printer  control  system  of  the  embodiment 
according  to  the  present  invention.  Here,  a  laser 
beam  printer  (Fig.  39)  is  used  as  the  printer.  The 
structure  will  be  explained  below. 

Moreover,  as  long  as  the  function  of  the  present 
invention  is  executed,  it  goes  without  saying  that  the 
present  invention  can  be  applied  to  a  single  appara- 
tus,  a  system  made  up  of  a  plurality  of  apparatuses 
or  a  system  in  which  processing  is  performed  via  a 
network  such  as  a  LAN. 

In  Fig.  38,  reference  numeral  50  designates  a 
host  computer  provided  with  the  above  stated  CPU 
501  which  performs  processing  of  documents  includ- 
ing  figures,  images,  characters  and  tables  (including 
table  calculation  etc.)  etc.  on  the  basis  of  a  document 
processing  program  stored  in  a  ROM  for  programs  on 
the  above  stated  ROM  503.  This  CPU  501  controls 
each  device  connected  through  system  bus  3804 
comprehensively. 

Moreover,  a  ROM  for  programs  on  ROM  503 
stores  a  control  program  for  CPU  501  etc.  shown  as 
the  above  flowchart  in  Fig.  27  and  the  like.  A  ROM  for 
font  on  ROM  503  stores  font  data  etc.  used  in  the 
above  document  processing.  A  ROM  for  data  on  ROM 
503  stores  various  data  used  in  the  above  document 
processing  etc.  Reference  numeral  502  designates 
the  above  stated  RAM  which  functions  as  a  main 
memory,  a  working  area,  etc.  for  CPU  501  .  Reference 
numeral  3805  designates  a  keyboard  controller 
(KBC)  which  controls  the  keyboard  51  and  key  inputs 
from  a  pointing  device  (not  shown).  Reference  nu- 
meral  3806  designates  a  CRT  controller  (CRTC) 
which  controls  display  on  a  CRT  display  35  (the  above 
stated  display  portion).  Reference  numeral  3807  des- 
ignates  a  memory  controller  (MKC)  which  controls 
access  to  the  above  stated  external  storage  device 
506  such  as  a  hard  disc  (HD)  and  a  floppy  disc  (FD) 
for  storing  a  boot  program,  various  kinds  of  applica- 
tion  programs,  font  data,  user  files,  compiling  files 
and  the  like.  Reference  numeral  505  designates  the 
above  stated  external  interface  which  is  connected  to 
the  printer  portion  33  (for  example,  a  laser  beam  prin- 
ter  stated  later  in  Fig.  39)  via  a  predetermined  bidir- 
ectional  interface  3821  (interface)  to  perform  com- 
munication  control  processing  with  the  printer  portion 
33. 

Moreover,  CPU  501  performs,  for  example,  de- 
velopment  processing  (raster  processing)  of  outline 
font  on  a  display  information  RAM  provided  on  the 
above  stated  RAM  502  and  makes  it  possible  to  make 
WYSIWYG.  Moreover,  CPU  501  opens  various  kinds 

of  cataloged  windows  on  the  basis  of  a  command  in- 
structed  by  a  mouse  cursor,  etc.  (not  shown)  to  per- 
form  various  kinds  of  data  processing. 

In  the  printer  portion  33,  reference  numeral  37 
5  designates  the  above  stated  CPU,  which  controls  ac- 

cess  to  various  kinds  of  devices  connected  to  a  sys- 
tem  bus  3815  on  the  basis  of  control  programs  etc. 
stored  in  the  ROM  for  programs  on  the  ROM  39  or  in 
an  external  storage  device  3814  comprehensively, 

10  and  outputs  image  signals  to  a  printer  portion  3842 
(printer  engine)  connected  via  the  interface  portion 
41  as  output  information.  Additionally,  the  ROM  for 
programs  on  ROM  39  stores  control  programs  etc.  of 
CPU  37  shown  by  flowcharts  in  Figs.  1  3  to  26  or  the 

15  like.  The  ROMforfonton  ROM  39  stores  font  data  etc. 
used  for  generating  the  above  output  information, 
and  the  ROM  for  data  on  ROM  39  stores  information 
etc.  used  on  the  host  computer  when  there  is  a  printer 
without  the  external  storage  device  3814  such  as  a 

20  hard  disc.  CPU  37  can  perform  communication  proc- 
essing  with  the  host  computer  portion  50  via  an  ex- 
ternal  interface  53  and  is  arranged  so  that  informa- 
tion  etc.  in  the  printer  (for  example,  error  information) 
or  the  like  can  be  transmitted  to  the  host  computer 

25  portion  50.  Reference  numeral  38  designates  a  RAM 
functioning  as  a  main  memory,  a  working  area,  etc. 
of  CPU  37,  which  is  arranged  so  that  memory  capaci- 
ty  can  be  increased  using  optional  RAMs  connected 
to.  an  additional  I/O  port  (not  shown).  RAM  38  is  also 

30  used  as  an  output  information  developing  area,  an 
environmental  data  storing  area,  an  NVRAM,  etc.  Ac- 
cessing  of  the  external  storage  device  3814  such  as 
the  hard  disc  (HD)  and  an  IC  card  can  be  controlled 
by  a  memory  controller  (MKC)  3820.  The  external 

35  storage  device  3814  is  connected  optionally  so  as  to 
store  font  data,  emulation  programs,  form  data,  etc. 
Reference  numeral  1501  designates  an  operation 
panel  on  which  switches,  LED  indicators,  etc.  for  an 
operation  are  arranged. 

40  Moreover,  at  least  one  or  more  external  storage 
devices  may  be  provided  and  may  be  formed  so  that 
a  plurality  of  external  memories  can  be  connected  so 
as  to  store  an  optional  font  card  and  a  program  for  in- 
terpreting  a  printer  control  language  different  from 

45  the  present  language  system  besides  the  built-in  font. 
Furthermore,  the  external  storage  devices  may  have 
NVRAMs  (not  shown)  to  store  printer  mode  setting  in- 
formation  transmitted  from  the  operation  panel  1501. 

Moreover,  as  an  embodiment  of  the  present  in- 
50  vention,  information  such  as  operation  manuals  and 

command  references  of  plural  kinds  of  printers  con- 
nected  to  the  host  computer  portion  50  is  stored  in 
memories  in  the  printers  or  an  external  storage  de- 
vice  so  as  to  control  the  plural  kinds  of  printers  by  the 

55  host  computer  comprehensively.  On  the  basis  of  this 
information  in  the  memories  or  information  in  the  ex- 
ternal  storage  device  attached  to  the  host  computer 
or  the  printers,  for  example,  a  desired  error  preven- 

14 
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tive  method,  a  desired  operation  procedure,  etc.  are 
retrieved  automatically  to  be  displayed  on  the  display 
portion  of  the  host  computer,  whereby  time  and  labor 
consumption  can  be  removed  for  retrieving  a  desired 
part  in  the  operation  manuals,  the  command  refer- 
ences,  etc.  conventionally  by  a  user  so  as  to  proceed 
to  the  next  operation. 

Fig.  39  is  a  cross-sectional  view  showing  a  struc- 
ture  of  another  printing  apparatus  to  which  the  pres- 
ent  invention  is  applicable,  for  example,  a  laser  beam 
printer  (LBP). 

In  Fig.  39,  reference  numeral  1500  designates  a 
body  of  LBP.  In  the  LBP,  print  information  (character 
codes  etc.),  form  information,  microinstructions  or 
the  like  supplied  from  the  host  computer  connected 
externally  is  inputted  and  stored,  the  corresponding 
character  patterns,  form  patterns  and  the  like  are 
generated  according  to  the  above  information  and 
then  images  are  printed  on  recording  paper  etc.  as  a 
recording  medium.  Reference  numeral  1501  designa- 
tes  an  operation  panel  on  which  switches,  LED  indi- 
cators,  etc.  for  operations  are  arranged,  reference 
numeral  1000  designates  a  printer  control  unit  which 
controls  the  whole  body  of  LBP  1500  and  analyzes 
character  information  etc.  supplied  from  the  host 
computer.  The  printer  control  unit  1000  mainly  con- 
verts  character  information  into  video  signals  of  the 
corresponding  character  patterns  so  as  to  output 
these  video  signals  to  a  laser  driver  1502.  The  laser 
driver  1  502  is  a  circuit  for  driving  a  semiconductor  las- 
er  1  503  so  as  to  turn  on  or  off  laser  beams  1  504  emit- 
ted  from  the  semiconductor  laser  1503  according  to 
the  inputted  video  signals.  The  laser  beams  1  504  are 
swung  right  and  left  by  a  rotary  polyhedral  mirror 
1505  to  be  exposed  for  scanning  an  electrostatic 
drum  1506.  This  creates  an  electrostatic  latent  image 
of  a  character  pattern  on  the  electrostatic  drum  1  506. 
After  having  been  developed  by  a  development  unit 
1507  disposed  on  the  periphery  of  the  electrostatic 
drum  1506,  this  developed  image  is  transcribed  on 
recording  paper.  A  cut  sheet  is  used  as  recording  pa- 
per.  This  cut  sheet  is  housed  in  a  sheet  cassette  1  508 
mounted  on  LBP  1500,  taken  into  the  apparatus  by  a 
paper  feed  roller  1509,  a  transport  roller  1510  and  a 
transport  roller  1511,  and  then  supplied  to  the  electro- 
static  drum  1  506.  At  least  one  or  more  card  slots  (not 
shown)  are  provided  in  the  body  of  LBP  1500  so  as 
to  connect  an  optional  font  card,  a  control  card  of  the 
different  language  system  (emulation  card)  in  addi- 
tion  to  the  built-in  font. 

The  present  invention  achieves  distinct  effect 
when  applied  to  a  recording  head  or  a  recording  ap- 
paratus  which  has  means  for  generating  thermal  en- 
ergy  such  as  electrothermal  transducers  or  laser 
light,  and  which  causes  changes  in  ink  by  the  thermal 
energy  so  as  to  eject  ink.  This  is  because  such  a  sys- 
tem  can  achieve  a  high  density  and  high  resolution  re- 
cording. 

A  typical  structure  and  operational  principle 
thereof  is  disclosed  in  U.S.  patent  Nos.  4,723,129  and 
4,740,796,  and  it  is  preferable  to  use  this  basic  prin- 
ciple  to  implement  such  a  system.  Although  this  sys- 

5  tern  can  be  applied  either  to  on-demand  type  or  con- 
tinuous  type  inkjet  recording  systems,  it  is  particular- 
ly  suitable  for  the  on-demand  type  apparatus.  This  is 
because  the  on-demand  type  apparatus  has  electro- 
thermal  transducers,  each  disposed  on  a  sheet  or  liq- 

10  uid  passage  that  retains  liquid  (ink),  and  operates  as 
follows:  first,  one  or  more  drive  signals  are  applied  to 
the  electrothermal  transducers  to  cause  thermal  en- 
ergy  corresponding  to  recording  information;  second, 
the  thermal  energy  induces  sudden  temperature  rise 

15  that  exceeds  the  nucleate  boiling  so  as  to  cause  the 
film  boiling  on  heating  portions  of  the  recording  head; 
and  third,  bubbles  are  grown  in  the  liquid  (ink)  corre- 
sponding  to  the  drive  signals.  By  using  the  growth  and 
collapse  of  the  bubbles,  the  ink  is  expelled  from  at 

20  least  one  of  the  ink  ejection  orifices  of  the  head  to 
form  one  or  more  ink  drops.  The  drive  signal  in  the 
form  of  a  pulse  is  preferable  because  the  growth  and 
collapse  of  the  bubbles  can  be  achieved  instantane- 
ously  and  suitably  by  this  form  of  drive  signal.  As  a 

25  drive  signal  in  the  form  of  a  pulse,  those  described  in 
U.S.  patent  Nos.  4,463,359  and  4,345,262  are  prefer- 
able.  In  addition,  it  is  preferable  that  the  rate  of  tem- 
perature  rise  of  the  heating  portions  described  in  U.S. 
patent  No.  4,313,124  be  adopted  to  achieve  better  re- 

30  cording. 
U.S.  patent  Nos.  4,558,333  and  4,459,600  dis- 

close  the  following  structure  of  a  recording  head, 
which  is  incorporated  to  the  present  invention:  this 
structure  includes  heating  portions  disposed  on  bent 

35  portions  in  addition  to  a  combination  of  the  ejection 
orifices,  liquid  passages  and  the  electrothermal 
transducers  disclosed  in  the  above  patents.  More- 
over,  the  present  invention  can  be  applied  to  struc- 
tures  disclosed  in  Japanese  Patent  Application  Lay- 

40  ing-open  Nos.  123670/1984  and  138461/1984  in  or- 
der  to  achieve  similar  effects.  The  former  discloses 
a  structure  in  which  a  slit  common  to  all  the  electro- 
thermal  transducers  is  used  as  ejection  orifices  of 
the  electrothermal  transducers,  and  the  latter  disclo- 

45  ses  a  structure  in  which  openings  for  absorbing  pres- 
sure  waves  caused  by  thermal  energy  are  formed 
corresponding  to  the  ejection  orifices.  Thus,  irres- 
pective  of  the  type  of  the  recording  head,  the  present 
invention  can  achieve  recording  positively  and  effec- 

50  tively. 
The  present  invention  can  be  also  applied  to  a  so- 

called  full-line  type  recording  head  whose  length 
equals  the  maximum  length  across  a  recording  me- 
dium.  Such  a  recording  head  may  consist  of  a  plurality 

55  of  recording  heads  combined  together,  or  one  inte- 
grally  arranged  recording  head. 

In  addition,  the  present  invention  can  be  applied 
to  various  serial  type  recording  heads:  a  recording 
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head  fixed  to  the  main  assembly  of  a  recording  appa- 
ratus;  a  conveniently  replaceable  chip  type  recording 
head  which,  when  loaded  on  the  main  assembly  of  a 
recording  apparatus,  is  electrically  connected  to  the 
main  assembly,  and  is  supplied  with  ink  therefrom; 
and  a  cartridge  type  recording  head  integrally  includ- 
ing  an  ink  reservoir. 

It  is  further  preferable  to  add  a  recovery  system, 
ora  preliminary  auxiliary  system  for  a  recording  head 
as  a  constituent  of  the  recording  apparatus  because 
they  serve  to  make  the  effect  of  the  present  invention 
more  reliable.  As  examples  of  the  recovery  system, 
are  a  capping  means  and  a  cleaning  means  for  the  re- 
cording  head,  and  a  pressure  orsuction  means  for  the 
recording  head.  As  examples  of  the  preliminary  aux- 
iliary  system,  are  a  preliminary  heating  means  utiliz- 
ing  electrothermal  transducers  or  a  combination  of 
other  heater  elements  and  the  electrothermal  trans- 
ducers,  and  a  means  for  carrying  out  preliminary 
ejection  of  ink  independently  of  the  ejection  for  re- 
cording.  These  systems  are  effective  for  reliable  re- 
cording. 

The  number  and  type  of  recording  heads  to  be 
mounted  on  a  recording  apparatus  can  be  also 
changed.  For  example,  only  one  recording  head  cor- 
responding  to  a  single  color  ink,  or  a  plurality  of  re- 
cording  heads  corresponding  to  a  plurality  of  inks  dif- 
ferent  in  color  or  concentration  can  be  used.  In  other 
words,  the  present  invention  can  be  effectively  ap- 
plied  to  an  apparatus  having  at  least  one  of  the  mono- 
chromatic,  multi-color  and  full-color  modes.  Here,  the 
monochromatic  mode  performs  recording  by  using 
only  one  major  color  such  as  black.  The  multi-color 
mode  carries  out  recording  by  using  different  color 
inks,  and  the  full-color  mode  performs  recording  by 
color  mixing. 

Furthermore,  although  the  above-described  em- 
bodiments  use  liquid  ink,  inks  that  are  liquid  when  the 
recording  signal  is  applied  can  be  used:  for  example, 
inks  can  be  employed  that  solidify  at  a  temperature 
lower  than  the  room  temperature  and  are  softened  or 
liquefied  in  the  room  temperature.  This  is  because  in 
the  inkjet  system,  the  ink  is  generally  temperature  ad- 
justed  in  a  range  of  30°C  -  70°C  so  that  the  viscosity 
of  the  ink  is  maintained  at  such  a  value  that  the  ink  can 
be  ejected  reliably. 

In  addition,  the  present  invention  can  be  applied 
to  such  apparatus  where  the  ink  is  liquefied  just  be- 
fore  the  ejection  by  the  thermal  energy  as  follows  so 
that  the  ink  is  expelled  from  the  orifices  in  the  liquid 
state,  and  then  begins  to  solidify  on  hitting  the  record- 
ing  medium,  thereby  preventing  the  ink  evaporation: 
the  ink  is  transformed  from  solid  to  liquid  state  by  pos- 
itively  utilizing  the  thermal  energy  which  would  other- 
wise  cause  the  temperature  rise;  or  the  ink,  which  is 
dry  when  left  in  air,  is  liquefied  in  response  to  the  ther- 
mal  energy  of  the  recording  signal.  In  such  cases,  the 
ink  may  be  retained  in  recesses  or  through  holes 

formed  in  a  porous  sheet  as  liquid  or  sol  id  substances 
so  that  the  ink  faces  the  electrothermal  transducers 
as  described  in  Japanese  Patent  Application  Laying- 
open  Nos.  56847/1979  or  71260/1985.  The  present 

5  invention  is  most  effective  when  it  uses  the  film  boil- 
ing  phenomenon  to  expel  the  ink. 

Furthermore,  the  ink  jet  recording  apparatus  of 
the  present  invention  can  be  employed  not  only  as  an 
image  output  terminal  of  an  information  processing 

10  device  such  as  a  computer,  but  also  as  an  output  de- 
vice  of  a  copying  machine  including  a  reader,  and  as 
an  output  device  of  a  facsimile  apparatus  having  a 
transmission  and  receiving  function. 

The  present  invention  has  been  described  in  de- 
ls  tail  with  respect  to  various  embodiments,  and  it  will 

now  be  apparent  from  the  foregoing  to  those  skilled 
in  the  art  that  changes  and  modifications  may  be 
made  without  departing  from  the  invention  in  its 
broader  aspects,  and  it  is  the  intention,  therefore,  in 

20  the  appended  claims  to  cover  all  such  changes  and 
modifications  as  fall  within  the  true  spirit  of  the  inven- 
tion. 

25  Claims 

1.  An  information  processing  apparatus  generating 
and  outputting  output  information  by  using  a 
printing  apparatus,  characterised  by  comprising: 

30  discrimination  means  for  discriminating 
instruction  information  inputted  from  the  outside 
said  information  processing  apparatus  in  re- 
sponse  to  an  operating  procedure  of  said  printing 
apparatus,  the  operating  procedure  being  dis- 

35  played  on  a  display  portion;  and 
display  control  means  for  controlling  the 

display  of  the  operating  procedure  displayed  on 
said  display  portion  on  the  basis  of  the  discrim- 
ination  by  said  discrimination  means. 

40 
2.  Apparatus  according  to  claim  1  ,  characterised  in 

that  said  discrimination  means  discriminates 
whether  confirmation  information  indicating 
completion  of  operation  according  to  the  operat- 

es  ing  procedure  displayed  on  said  display  portion  is 
inputted  from  the  outside  said  information  proc- 
essing  apparatus  or  not. 

3.  Apparatus  according  to  claim  1  ,  characterised  in 
so  that  said  display  control  means  controls  the  dis- 

play  of  the  operating  procedure  to  be  displayed 
next  operating  procedure  on  said  display  portion 
on  the  basis  of  the  result  of  discrimination  by  said 
discrimination  means  and  state  information  indi- 

55  eating  a  state  of  said  printing  apparatus  after 
completion  of  the  operating  procedure. 

4.  A  printing  apparatus  outputting  output  informa- 
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tion  based  on  information  inputted  from  an  infor- 
mation  processing  apparatus,  characterised  by 
comprising: 

detection  means  for  detecting  state  infor- 
mation  of  said  printing  apparatus  operated  in  ac- 
cordance  with  an  operating  procedure  of  said 
printing  apparatus,  the  operating  procedure  be- 
ing  displayed  on  a  display  portion  of  said  informa- 
tion  processing  apparatus;  and 

output  means  for  outputting  said  state  in- 
formation  to  said  information  processing  appara- 
tus  in  order  to  control  the  display  of  the  operating 
procedure  of  said  printing  apparatus  on  the  basis 
of  a  result  of  detection  by  said  detection  means. 

5.  Apparatus  according  to  claim  4,  characterised  in 
that  said  state  information  is  instruction  informa- 
tion  which  instructs  next  operating  procedure  to 
be  displayed  on  said  display  portion  of  said  infor- 
mation  processing  apparatus. 

6.  An  information  processing  system  including  a 
printing  apparatus  and  an  information  process- 
ing  apparatus,  characterised  by  comprising: 

discrimination  means  for  discriminating 
instruction  information  inputted  from  the  outside 
said  information  processing  system  in  response 
to  an  operating  procedure  of  said  printing  appa- 
ratus,  the  operating  procedure  being  displayed 
on  a  display  portion; 

detection  means  for  detecting  state  infor- 
mation  of  said  printing  apparatus  operated  in  ac- 
cordance  with  an  operating  procedure  of  said 
printing  apparatus;  and 

display  control  means  for  controlling  the 
display  of  the  operating  procedure  displayed  on 
said  display  portion  on  the  basis  of  a  result  of  dis- 
crimination  by  said  discrimination  means  and/or 
a  result  of  detection  of  said  detection  means. 

7.  An  apparatus  or  information  processing  system 
according  to  any  one  of  claims  1  ,  4  or  6,  charac- 
terised  in  that  said  printing  apparatus  is  connect- 
ed  to  said  information  processing  apparatus  with 
a  two-way  interface  cable. 

8.  An  apparatus  or  system  according  to  any  one  of 
claims  1,4  or  6,  characterised  in  that  said  printing 
apparatus  is  integrated  with  said  information 
processing  apparatus  and  contained  therewith  in 
the  same  housing. 

9.  An  apparatus  or  system  according  to  any  one  of 
claims  1,  4  or  6,  characterised  in  that  said  oper- 
ating  procedure  is  an  operating  procedure  for  ex- 
changing  of  consumable  which  is  used  for  said 
printing  apparatus. 

10.  An  apparatus  or  system  according  to  any  one  of 
claims  1,  4  or  6,  characterised  in  that  said  dis- 
crimination  means  discriminates  whether  confir- 
mation  information  indicating  completion  of  op- 

5  eration  according  to  the  operating  procedure  dis- 
played  on  said  display  portion  is  inputted  from 
the  outside  said  information  processing  appara- 
tus  or  not. 

10  11.  An  apparatus  or  system  according  to  either  of 
claims  4  or  6,  characterised  in  that  said  detection 
means  includes  a  sensor. 

12.  An  information  processing  system  according  to 
15  claim  6,  characterised  in  that  said  display  control 

means  controls  the  display  of  the  operating  pro- 
cedure  to  be  displayed  next  operating  procedure 
on  said  display  portion  on  the  basis  of  the  result 
of  discrimination  by  said  discrimination  means 

20  and/or  the  result  of  detection  by  said  detection 
means. 

13.  An  apparatus  or  system  according  to  any  one  of 
claims  1,4  or  6,  characterised  in  that  said  printing 

25  apparatus  is  an  ink  jet  printer,  and  includes  a 
printing  head  for  ejecting  ink  and  an  ink  tank  for 
storing  ink. 

14.  An  apparatus  or  system  according  to  any  one  of 
30  claims  1,4  or  6,  characterised  in  that  said  printing 

head  makes  a  bubble  in  ink  by  utilising  thermal 
energy  and  makes  said  ink  ejection  therefrom 
based  on  generation  of  said  bubble. 

35  15.  An  information  processing  method  in  an  informa- 
tion  processing  apparatus  generating  and  out- 
putting  output  information  by  using  a  printing  ap- 
paratus,  characterised  by  comprising  the  steps 
of: 

40  discriminating  instruction  information  in- 
putted  from  the  outside  said  information  proc- 
essing  apparatus  in  response  to  an  operating 
procedure  of  said  printing  apparatus,  the  operat- 
ing  procedure  being  displayed  on  a  display  por- 

45  tion;  and 
controlling  the  display  of  the  operating 

procedure  displayed  on  said  display  portion  on 
the  basis  of  a  result  of  said  discrimination. 

so  1  6.  A  method  according  to  claim  1  5,  characterised  in 
that  said  discrimination  processing  discriminates 
whether  confirmation  information  indicating 
completion  of  operation  according  to  the  operat- 
ing  procedure  displayed  on  said  display  portion  is 

55  inputted  from  the  outside  said  information  proc- 
essing  apparatus  or  not. 

17.  An  information  processing  method  according  to 
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claim  15,  characterised  in  that  said  display  con- 
trol  processing  controls  the  display  of  the  operat- 
ing  procedure  to  be  displayed  next  operating  pro- 
cedure  on  said  display  portion  on  the  basis  of  the 
result  of  said  discrimination  and  state  information 
indicating  a  state  of  said  printing  apparatus  after 
completion  of  the  operating  procedure. 

18.  An  information  processing  method  in  a  printing 
apparatus  outputting  output  information  based 
on  information  inputted  from  an  information 
processing  apparatus,  characterised  by  compris- 
ing  the  steps  of: 

detecting  state  information  of  said  printing 
apparatus  operated  in  accordance  with  an  oper- 
ating  procedure  of  said  printing  apparatus,  the 
operating  procedure  being  displayed  on  a  display 
portion  of  said  information  processing  appara- 
tus;  and 

outputting  said  state  information  to  said 
information  processing  apparatus  in  order  to  con- 
trol  the  display  of  the  operating  procedure  of  said 
printing  apparatus  on  the  basis  of  a  result  of  said 
detection. 

19.  A  method  according  to  claim  18,  characterised  in 
that  said  state  information  is  instruction  informa- 
tion  which  instructs  next  operating  procedure  to 
be  displayed  on  said  display  portion  of  said  infor- 
mation  processing  apparatus. 

20.  An  information  processing  method  in  an  informa- 
tion  processing  system  including  a  printing  appa- 
ratus  and  an  information  processing  apparatus, 
characterised  by  comprising  the  steps  of: 

discriminating  instruction  information  in- 
putted  from  the  outside  said  information  proc- 
essing  system  in  response  to  an  operating  proce- 
dure  of  said  printing  apparatus,  the  operating 
procedure  being  displayed  on  a  display  portion; 

detecting  state  information  of  said  printing 
apparatus  operated  in  accordance  with  an  oper- 
ating  procedure  of  said  printing  apparatus;  and 

controlling  the  display  of  the  operating 
procedure  displayed  on  said  display  portion  on 
the  basis  of  a  result  of  discrimination  and/ora  re- 
sult  of  said  detection. 

23.  A  method  according  to  any  one  of  claims  15,  18 
or  20,  characterised  in  that  said  operating  proce- 
dure  is  an  operating  procedure  for  exchanging  of 
consumable  which  is  used  for  said  printing  appa- 

5  ratus. 

24.  A  method  according  to  any  one  of  claims  15,  18 
or  20,  characterised  in  that  said  discrimination 
processing  discriminates  whether  confirmation 

10  information  indicating  completion  of  operation 
according  to  the  operating  procedure  displayed 
on  said  display  portion  is  inputted  from  the  out- 
side  said  information  processing  apparatus  or 
not. 

15 
25.  A  method  according  to  either  of  claims  18  or  20, 

characterised  in  that  said  detection  processing  is 
performed  by  a  sensor. 

20  26.  A  method  according  to  any  one  of  claims  15,  18 
or  20,  characterised  in  that  said  display  control 
processing  controls  the  display  of  the  operating 
procedure  to  be  displayed  next  operating  proce- 
dure  on  said  display  portion  on  the  basis  of  the 

25  result  of  said  discrimination  and/or  the  result  of 
said  detection. 

27.  A  method  according  to  any  one  of  claims  15,  18 
or  20,  characterised  in  that  said  printing  appara- 

30  tus  is  an  ink  jet  printer,  and  includes  a  printing 
head  for  ejecting  ink  and  an  ink  tank  for  storing 
ink. 

28.  An  information  processing  method  according  to 
35  claim  27,  characterised  in  that  said  printing  head 

makes  a  bubble  in  ink  by  utilising  thermal  energy 
and  makes  said  ink  ejection  therefrom  base  on 
generation  of  said  bubble. 

40 

45 

21.  A  method  according  to  any  one  of  claims  15,  18 
or  20,  characterised  in  that  said  printing  appara-  so 
tus  is  connected  to  said  information  processing 
apparatus  with  a  two-way  interface  cable. 

22.  A  method  according  to  any  one  of  claims  15,  18 
or  20,  characterised  in  that  said  printing  appara-  55 
tus  is  integrated  with  said  information  processing 
apparatus  and  contained  therewith  in  the  same 
housing. 

18 
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