
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  5 2 5   9 8 8   A 2  

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  Application  number:  92306013.1 

@  Date  of  filing:  30.06.92 

int.  ci  .5  :B41J   2 / 1 6 5  

®  Priority:  17.07.91  JP  176791/91  ©  Applicant:  CANON  KABUSHIKI  KAISHA 
30-2,  3-chome,  Shimomaruko,  Ohta-ku 

@  Date  of  publication  of  application:  Tokyo(JP) 
03.02.93  Bulletin  93/05 

@  Inventor:  Nakamura,  Fumiharu,  c/o  Canon 
©  Designated  Contracting  States:  Kabushiki  Kaisha 

AT  BE  CH  DE  DK  ES  FR  GB  GR  IT  LI  LU  NL  PT  30-2,  3-chome,  Shimomaruko 
SE  Ohta-Ku,  Tokyo(JP) 

©  Representative:  Beresford,  Keith  Denis  Lewis 
et  al 
BERESFORD  &  Co.  2-5  Warwick  Court  High 
Holborn 
London  WC1R  5DJ(GB) 

©  Ink  jet  recording  apparatus. 

CM 
<  

00 
00 
Oi  
m  
CM 

©  An  ink  jet  recording  apparatus  which  performs 
recording  by  using  a  recording  head  which  performs 
recording  by  discharging  ink  from  discharging 
orifices  to  a  recording  medium,  comprises:  a  re- 
covering  unit  for  executing  a  recovery  operation  for 
recovering  the  recording  head  from  a  defective  ink 
discharging  state;  an  instruction  switch  for  instructing 
the  recovering  unit  to  execute  the  recovery  opera- 
tion;  and  a  recovery  operation  controller,  responsive 
to  an  instruction  to  execute  the  next  recovery  opera- 
tion  which  is  generated  after  the  recovery  operation 
has  been  executed  by  the  recovering  unit,  for  con- 
trolling  the  recovering  unit  to  execute  the  next  recov- 
ery  operation  which  provides  a  larger  recovery 
amount  than  that  of  the  first  recovery  operation  on 
the  basis  of  a  state  of  the  recording  head  from  a 
time  at  which  the  first  recovery  operation  was  com- 
pleted  to  a  time  at  which  the  instruction  is  issued  to 
the  recovering  unit  to  execute  the  next  recovery 
operation. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  ink  jet  re- 
cording  apparatus,  and  more  particularly,  to  an 
improved  recording  apparatus  which  recovers  a 
recording  head  for  discharging  ink  from  defective 
discharging  of  ink,  suitable  for  use  in  a  copy  ma- 
chine,  a  facsimile,  a  computer,  a  word  processor, 
or  an  apparatus  composed  of  any  of  these  ma- 
chines. 

Related  Background  Art 

An  ink  jet  recording  apparatus  performs  record- 
ing  by  driving,  on  the  basis  of  output  data  signals, 
driving  elements  corresponding  to  a  plurality  of  ink 
droplet  discharging  nozzles  formed  in  a  recording 
head  to  form  droplets  of  ink  supplied  to  the  record- 
ing  head  and  sputter  same  from  discharging 
orifices  onto  a  recording  medium. 

This  type  of  ink  jet  recording  apparatus  is 
susceptible  to  suffer  from  defective  discharging  of 
ink  from  the  nozzles  due  to  attachment  of  dust  and 
agglutinative  ink  on  a  discharging  orifice  face  dur- 
ing  a  normal  operation;  bubble  collected  in  the  ink 
head  during  a  normal  operation;  ink  stuck  near  the 
discharging  orifices  when  the  ink  jet  recording  ap- 
paratus  is  unpacked;  and  so  on.  To  solve  this 
problem,  there  have  been  proposed,  as  methods 
for  recovering  normal  ink  discharging  to  maintain  a 
good  image  quality,  to  suck  ink  from  the  discharg- 
ing  orifices;  wipe  a  discharging  orifice  arranged 
face  of  the  recording  head  by  means  of  a  wiper 
blade;  wipe  the  discharging  orifice  arranged  face 
with  a  porous  member;  and  discharge  ink  not  for 
printing. 

Japanese  Laid-open  Patent  Application  No.  63- 
224956  discloses  a  method  of  recovering  an  ink 
discharging  operation  for  attending  to  a  case  where 
a  more  powerful  recovery  operation  is  required 
than  usual  such  as  the  unpacking,  by  increasing  a 
duration  or  frequency  of  a  recovery  operation  when 
a  recovery  operation  instruction  is  input  from  the 
operator  within  a  predetermined  time  after  a  power 
supply  is  turned  on. 

This  prior  art  fixes  a  recovery  operation  amount 
in  conformity  with  the  most  frequently  occurring 
defective  discharging  state  in  order  to  recover  a 
recording  head  from  defective  discharging  with  a 
single  recovery  operation  as  well  as  to  reduce  an 
ink  consumption  to  the  utmost  to  eliminate  use- 
lessly  discharged  ink.  However,  since  a  normal 
operation  of  the  ink  jet  recording  apparatus  implies 
a  variety  of  causes  of  the  defective  discharging, 
e.g.,  accumulation  of  dust  and  stain  on  a  discharge 
orifice  face;  rooted  contamination  due  to  the  repeti- 

tion  of  attachment  and  drying  of  agglutinative  ink; 
and  increase  of  bubble  collected  in  a  recording 
head,  as  described  above,  a  single  recovery  opera- 
tion  may  often  be  insufficient  to  recover  the  record- 

5  ing  head  from  a  printing  disabled  condition. 
On  the  other  hand,  in  view  of  recovery  of  a 

recording  head  which  gradually  becomes  difficult  to 
achieve,  a  recovery  operation  amount  may  be  pre- 
viously  set  to  be  large  enough  to  recover  possible 

io  defective  discharging  which  may  occur  in  several 
years.  Such  a  large  recovery  operation  amount,  if 
set,  is  not  favorable  because  waste  of  ink  results 
therefrom,  and  the  recording  head  is  largely 
damaged  by  the  recovery  operation. 

75  In  the  recovering  method  described  in  the  fore- 
going  Japanese  Laid-open  Patent  Application  No. 
63-224956,  only  when  a  recovery  is  instructed  after 
a  predetermined  time  from  power-on  of  an  ink  jet 
recording  apparatus,  recovery  operation  duration 

20  and  frequency  are  increased  such  that  a  more 
powerful  recovery  operation  is  performed  only 
upon  unpacking  the  ink  jet  recording  apparatus, 
exchanging  the  head,  and  initially  filling  ink.  Thus, 
if  a  long  time  has  elapsed  after  the  printing  device 

25  was  turned  on,  the  powerful  recovery  is  not  per- 
formed.  Also,  when  defective  discharging  gradually 
becomes  worse  while  the  ink  jet  recording  appara- 
tus  is  used,  the  powerful  recovery  is  not  performed 
either.  Whereas,  if  a  trouble  occurs  accidentally 

30  within  the  predetermined  time  after  the  power-on, 
an  excessively  powerful  recovery  operation  is  per- 
formed,  which  may  lead  to  waste  of  ink  and  in- 
crease  of  damage  on  the  recording  head. 

In  many  cases,  defective  discharging  which 
35  cannot  be  solved  by  a  single  recovery  operation  is 

not  improved  even  if  the  same  recovery  operation 
is  repeated  afterward.  For  this  reason,  when  defec- 
tive  discharging  is  not  solved  even  after  the  normal 
recovery  operation  has  been  repeated,  the  operator 

40  is  forced  to  instruct  a  powerful  recovery  operation 
in  accordance  with  an  instruction  manual,  whereby 
the  operator  suffers  from  a  bad  usability  and  a  lot 
of  wasteful  time  required  to  recover  the  recording 
head  from  the  defective  discharging. 

45 
SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  made  in  view 
of  the  above-mentioned  problems  from  a  new 

50  viewpoint  which  has  not  been  estimated. 
An  object  of  the  present  invention  is  to  provide 

an  ink  jet  recording  apparatus  for  solving  the  tech- 
nical  problem  mentioned  in  the  foregoing  "Related 
Background  Art"  which  is  capable  of  ensuring  a 

55  recovery  of  a  recording  head  from  defective  dis- 
charging  if  occurs  during  an  image  output  opera- 
tion,  by  at  least  two  recovery  operations. 

Another  object  of  the  present  invention  is  to 
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provide  an  ink  jet  recording  apparatus  which  is 
characterized  by  recovering  means  for  executing  a 
recovery  operation  for  recovering  a  recording  head 
for  discharging  ink  from  a  defective  ink  discharging 
state;  instructing  means  for  instructing  the  recover- 
ing  means  to  execute  the  recovery  operation;  and 
recovery  operation  control  means,  responsive  to  an 
instruction  to  execute  the  next  recovery  operation 
which  is  generated  after  the  recovery  operation  has 
been  executed  by  said  recovering  means,  for  con- 
trolling  said  recovering  means  to  execute  the  next 
recovery  operation  which  provides  a  larger  recov- 
ery  amount  than  that  of  said  first  recovery  opera- 
tion  on  the  basis  of  a  state  of  said  recording  head 
from  a  time  at  which  the  first  recovery  operation 
was  completed  to  a  time  at  which  the  instruction  is 
issued  to  said  recovering  means  to  execute  the 
next  recovery  operation. 

According  to  the  ink  jet  recording  apparatus 
provided  by  the  present  invention,  when  the  oper- 
ator  inputs  through  the  instructing  means  an  in- 
struction  to  execute  the  next  recovery  operation 
after  a  first  recovery  operation  was  performed  by 
the  recovering  means  for  defective  ink  discharging 
of  the  ink  head,  the  recovery  operation  control 
means  determines  that  the  first  recovery  operation 
performed  by  the  recovering  means  is  not  suffi- 
cient  on  the  basis  of  a  state  of  the  recording  head 
from  a  time  the  first  recovery  operation  was  com- 
pleted  to  a  time  at  which  the  instruction  is  issued  to 
the  recovering  means  to  execute  the  next  recovery 
operation. 

Therefore,  if  a  time  elapsed  from  a  time  at 
which  the  first  recovery  operation  was  completed  to 
a  time  at  which  the  instruction  is  issued  to  the 
recovering  means  to  execute  the  next  recovery 
operation  is  within  the  predetermined  value,  a  re- 
covery  operation  providing  a  larger  recovery 
amount  than  that  of  the  first  recovery  operation  is 
performed  by  conditioning  differently  from  the  first 
recovery  operation  with  respect  to  all  or  a  combina- 
tion  of  some  of  an  ink  sucking  amount;  an  ink 
sucking  time;  an  ink  sucking  pressure;  the  fre- 
quency  of  wiping  with  a  wiper  blade;  the  frequency 
of  wiping  a  discharging  orifice  face  of  the  recording 
head;  an  urging  force  for  wiping;  and  the  frequency 
of  preparatory  discharging;  and  so  on,  or  by  adding 
another  recovery  operation  to  the  first  recovery 
operation.  Thus,  even  if  the  recording  head  suffers 
from  defective  discharging  while  outputting  an  im- 
age,  at  least  two  recovery  operations  ensures  the 
recovery  of  the  recording  head  from  the  defective 
discharging  state. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  flow  chart  showing  a  sequence  of 
recovery  processes  according  to  a  first  embodi- 

ment  of  the  present  invention; 
Fig.  2  is  a  perspective  view  showing  an  example 
of  a  recording  unit  constituting  an  ink  jet  record- 
ing  apparatus  of  the  present  invention; 

5  Fig.  3  is  a  perspective  view  schematically  show- 
ing  the  structure  of  an  ink  jet  recording  head; 
Fig.  4  is  a  block  diagram  showing  an  example  of 
the  configuration  of  a  control  system  constituting 
the  ink  jet  recording  apparatus  of  the  present 

io  invention; 
Fig.  5  is  a  flow  chart  showing  a  sequence  of 
recovery  processes  according  to  a  second  em- 
bodiment; 
Fig.  6  is  a  flow  chart  showing  a  sequence  of 

is  recovery  processes  according  to  a  third  embodi- 
ment; 
Fig.  7  is  a  flow  chart  showing  a  sequence  of 
recovery  processes  according  to  a  fourth  em- 
bodiment; 

20  Fig.  8  is  a  block  diagram  schematically  showing 
an  information  processing  apparatus  to  which 
the  ink  jet  recording  apparatus  of  the  present 
invention  is  applied; 
Fig.  9  is  a  diagram  illustrating  the  appearance  of 

25  an  example  of  the  information  processing  ap- 
paratus  shown  in  Fig.  8;  and 
Fig.  10  is  a  diagram  showing  the  appearance  of 
another  example  of  the  information  processing 
apparatus  shown  in  Fig.  8. 

30 
DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Embodiments  of  the  present  invention  will 
35  hereinafter  be  described  in  detail  with  reference  to 

the  accompanying  drawings. 
Referring  first  to  Fig.  2,  there  is  illustrated  an 

example  of  a  recording  unit  of  an  ink  jet  recording 
apparatus  according  to  the  present  invention.  In 

40  Fig.  2,  a  recovery  unit  1  is  provided  with  a  variety 
of  cleaning  means  for  recovery  operations.  Specifi- 
cally,  the  recovery  unit  1  comprises  a  cap  closely 
contacted  on  an  ink  discharging  orifice  face  7  of  a 
recording  head  6  for  sucking  ink  from  an  ink  dis- 

45  charging  orifices  of  the  recording  head  6  through 
an  ink  sucking  port  11  connected  to  a  suction 
pump  not  shown;  a  porous  member  3  abutted  to 
the  ink  discharging  orifice  face  7  to  remove  stains 
therefrom;  and  a  wiper  blade  4  abutted  on  the  ink 

50  discharging  orifice  face  7  to  remove  foreign  sub- 
stances  such  as  dust.  The  recording  head  6  is 
driven  by  a  carriage  motor  10  through  a  carriage 
belt  9  to  move  on  a  carriage  shaft  8  in  the  direction 
indicated  by  the  arrow  while  sputtering  ink  droplets 

55  on  a  recording  sheet  5  or  a  recording  medium  to 
perform  recording. 

Next,  description  will  be  made  to  the  discharg- 
ing  principle  of  a  recording  head  which  is  em- 
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ployed  in  the  ink  jet  recording  apparatus  of  the 
embodiment  as  a  recording  means  of  the  present 
invention.  Generally,  a  recording  head  employed  in 
an  ink  jet  recording  apparatus  comprises  liquid 
discharging  orifices,  a  liquid  path,  an  energy  acting 
portion  provided  in  part  of  this  liquid  path,  and  an 
energy  generating  means  for  generating  droplet 
forming  energy  to  act  on  a  liquid  existing  in  the 
energy  acting  portion. 

The  energy  generating  means  for  generating 
such  energy  may  be  one  that  employs  an  electro- 
mechanical  transducer  such  as  a  piezoelectric  ele- 
ment;  one  that  irradiates  a  liquid  with  electromag- 
netic  wave  such  as  laser  such  that  the  liquid  ab- 
sorbs  the  electromagnetic  wave  to  be  heated,  as 
the  result  of  which  the  liquid  is  discharged  and 
sputtered  in  the  form  of  droplets  by  the  action  of 
the  heating;  one  that  heats  a  liquid  by  means  of  an 
electro-thermal  transducer  to  discharge  the  liquid; 
and  so  on.  Among  these  means,  the  recording 
head  employed  in  the  ink  jet  recording  apparatus 
adapted  to  discharge  a  liquid  by  means  of  thermal 
energy  can  perform  recording  in  a  high  resolution 
since  it  can  be  provided  with  liquid  discharging 
orifices  aligned  in  a  high  density  for  discharging  a 
recording  liquid  to  form  droplets  to  be  sputtered. 

The  recording  head  employing  an  electro-ther- 
mal  transducer  as  an  energy  generating  means  is 
advantageous  in  many  aspects;  a  readily  made 
reduction  of  the  entire  size  of  the  recording  head; 
utilization  of  advantages  of  the  IC  technologies  and 
micromachining  technologies  which  recently  exhibit 
a  great  progress  and  an  improved  reliability  in  the 
field  of  semiconductor;  and  easy  formation  of  the 
recording  head  in  a  large  size  or  in  a  plane  shape 
(two-dimensional  shape).  This  kind  of  recording 
head  for  ink  jet  recording,  therefore,  can  be  readily 
formed  in  a  multi-nozzle  type  or  mounted  in  a  high 
density  with  a  good  adaptability  to  madd  produc- 
tion  and  at  a  low  production  cost. 

The  ink  jet  recording  head  employing  an 
electro-thermal  transducer  for  an  energy  generating 
means  and  produced  via  semiconductor  producing 
processes  is  generally  provided  with  liquid  paths 
corresponding  to  respective  ink  discharge  orifices, 
and  an  electro-thermal  transducer  as  a  means  for 
acting  thermal  energy  on  a  liquid  filled  in  each  of 
the  liquid  paths  to  discharge  the  liquid  from  cor- 
responding  ink  discharging  orifices  to  form  droplets 
to  be  sputtered,  where  the  respective  liquid  paths 
are  supplied  with  ink  from  a  common  liquid  cham- 
ber  communicating  with  the  respective  liquid  paths. 

As  to  a  method  of  producing  an  ink  discharging 
orifice  section,  the  assignee  of  the  present  inven- 
tion  has  filed  a  method  of  forming  liquid  paths  by 
the  steps  of  successively  stacking  a  solid  layer  for 
forming  at  least  liquid  path  on  a  first  substrate,  an 
activation  energy  ray  hardening  material  layer  and 

a  second  substrate;  stacking  a  mask  on  the  second 
substrate;  irradiating  an  active  energy  ray  from 
above  the  mask  to  harden  at  least  walls  of  liquid 
paths  in  the  active  energy  ray  hardening  material 

5  layer  as  constituents;  removing  the  solid  layer  and 
unhardened  portions  of  the  active  energy  ray  har- 
dening  material  layer  from  between  the  two  sub- 
strates;  and  forming  at  least  liquid  paths  (see  Japa- 
nese  Patent  Laid-open  Application  No.  62-253457). 

io  Fig.  3  is  a  perspective  view  schematically 
showing  the  structure  of  the  above-mentioned  ink 
jet  recording  head.  As  is  apparent  from  this  draw- 
ing,  a  recording  head  101  is  produced  by  semicon- 
ductor  producing  processes  including  etching  de- 

15  position,  sputtering  and  so  on,  and  comprised  of  an 
electro-thermal  transducer  103,  an  electrode  104,  a 
hardened  active  energy  ray  hardening  material  lay- 
er  210  having  liquid  paths  110,  all  laminated  on  a 
first  substrate  102,  and  a  top  plate  106. 

20  In  the  recording  head  101  thus  constructed,  a 
recording  liquid  112  is  supplied  from  a  liquid  stor- 
age,  not  shown,  through  a  liquid  supplying  tube 
107  to  a  common  liquid  chamber  108.  Reference 
numeral  109  designates  a  connector  for  the  liquid 

25  supplying  tube.  The  recording  liquid  112  supplied 
in  the  common  liquid  chamber  108  is  supplied  to 
the  liquid  paths  110  by  capillary  action  and  main- 
tained  stable  by  meniscus  formed  in  ink  discharg- 
ing  orifices  at  the  tip  of  the  liquid  paths.  Then,  the 

30  electro-thermal  transducer  103  is  conducted  to  heat 
the  liquid  on  the  surface  of  the  electro-thermal 
transducer  and  give  rise  to  a  bubbling  phenomenon 
in  the  liquid,  whereby  droplets  are  discharged  from 
the  ink  discharging  orifices  11  by  the  bubbling 

35  energy.  The  above-mentioned  structure  constitutes 
a  multiple-nozzle  ink  jet  recording  head  formed  by 
high  density  liquid  path  piping  capable  of  a  high 
discharging  orifice  density  of  400  dpi. 

Fig.  4  is  a  block  diagram  showing  an  example 
40  of  a  control  system  of  the  recording  apparatus 

constructed  as  described  above.  In  Fig.  4,  a  control 
unit  1010  comprises  a  recovery  operation  control 
means  for  controlling  a  recovery  means,  on  the 
basis  of  a  state  of  the  recording  head  from  a  time 

45  at  which  the  first  recovery  operation  was  completed 
to  a  time  at  which  the  next  recovery  operation  is 
instructed,  to  have  the  recovery  means  to  perform 
a  recovery  operation  providing  a  larger  recovery 
amount  than  that  of  the  first  recovery  operation. 

50  More  specifically,  the  control  unit  is  composed  of 
an  MPU  1000  for  controlling  respective  units;  a 
ROM  1001  for  storing  programs  corresponding  to  a 
control  procedure  executed  by  the  MPU  1000;  a 
RAM  used  as  a  work  area  during  the  execution  of 

55  the  control  procedure;  and  a  timer  1004  for  count- 
ing  a  time  which  has  elapsed  from  the  first  recov- 
ery  operation  to  the  generation  of  the  instruction  to 
execute  the  next  recovery  operation. 

4 
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The  control  unit  1010  is  connected  with  an 
instruction  switch  21  and  a  printer  unit  23  through 
an  interface  unit  1003.  A  control  signal  outputted 
from  the  control  unit  1010  is  used  to  drive  a 
recovery  unit  1  ,  a  recording  head  6  through  a  head 
driver  25,  and  a  carriage  motor  10  through  a  motor 
driver  27. 

Fig.  1  shows  a  flow  chart  of  a  sequence  of 
recovery  processes  according  to  the  first  embodi- 
ment.  The  control  unit  1010  determines  whether  or 
not  the  operator  pressed  the  instruction  switch  21 
when  defective  printing  occurs  (step  S1).  If  the 
control  unit  1010  determines  that  the  instruction 
switch  was  pressed,  that  is,  if  the  answer  to  the 
step  S1  is  YES,  cleaning  1  ,  which  is  a  first  recov- 
ery  operation,  is  executed  as  will  be  later  described 
(steps  S2  -  S4). 

Referring  also  to  Fig.  2,  the  recording  head  6  is 
driven  on  the  carriage  shaft  8  by  the  movement  of 
the  carriage  belt  9  driven  by  the  carriage  motor  10 
to  start  moving  toward  the  direction  of  a  wiper 
blade  position  P3.  Simultaneously,  the  wiper  blade 
4  is  advanced  from  a  standby  position  by  a  driving 
means  (not  shown)  arranged  in  the  recovery  unit  1 
to  move  in  the  direction  of  abutting  to  the  recording 
head  6  and  stops  at  a  position  advanced  by  a 
predetermined  overlap  portion  from  the  discharging 
orifice  surface  7  of  the  recording  head  6. 

By  the  movement  of  the  recording  head  6  in 
the  direction  of  the  blade  position  P3,  the  wiper 
blade  4  contacts  the  discharging  orifice  face  7  of 
the  recording  head  6  to  wipe  same  and  then  stops 
at  a  position  P2.  Then,  the  recording  head  6  moves 
in  the  direction  P4.  By  this  sequence  of  processes, 
the  discharging  orifice  face  7  of  the  recording  head 
6  is  reciprocally  wiped  by  the  wiper  blade  4  so  that 
dust  and  foreign  substances  on  the  discharging 
orifice  face  7  are  removed  (step  S2).  The  recording 
head  6  then  stops  at  the  position  P4,  while  the 
wiper  blade  4  is  returned  to  the  original  standby 
position  by  a  driving  force  developed  by  the  above- 
mentioned  driving  means,  not  shown,  arranged  in 
the  recovery  unit  1  . 

The  porous  member  3  is  next  advanced  by  a 
driving  force  developed  by  the  driving  means,  not 
shown,  arranged  in  the  recovery  unit  1  from  a 
standby  position  to  the  direction  of  abutting  to  the 
recording  head  6,  and  stops  at  a  position  at  which 
the  porous  member  3  can  contact  the  discharging 
orifice  face  7  of  the  recording  head  6.  Here,  the 
recording  head  6  remaining  at  the  position  P4 
begins  to  move  toward  the  position  P2  at  which  the 
discharging  orifice  face  7  is  brought  into  contact 
with  the  porous  member  3,  and  stains  on  the 
discharging  orifice  face  7  is  wiped  by  the  porous 
member  while  the  recording  head  6  moves  up  to 
the  position  P1  (step  S3).  Then,  the  porous  mem- 
ber  3  is  returned  to  the  standby  position  by  a 

driving  force  developed  by  the  driving  means,  not 
shown,  arranged  in  the  recovery  unit  1. 

Next,  the  cap  2  is  advanced  by  a  driving  force 
developed  by  the  driving  means  in  the  direction  of 

5  abutting  to  the  recording  head  6,  contacts  the  dis- 
charging  orifice  face,  and  stops  with  a  predeter- 
mined  urging  force  being  maintained.  Then,  a  suc- 
tion  pressure  generated  by  a  suction  pump,  not 
shown,  is  propagated  to  a  suction  port  arranged  in 

io  the  cap  2,  whereby  a  pressure  in  the  cap  2  is 
decreased,  with  the  result  that  ink  is  sucked  from 
the  discharging  orifices  of  the  recording  head  6 
and  the  plurality  of  discharging  orifices  are  ensured 
to  be  in  a  normal  meniscus  state  (step  S4). 

is  The  operation  of  the  cleaning  1  is  completed 
by  the  above-mentioned  sequence  of  processes. 
Next,  the  timer  1004  is  started  to  count  a  time 
(step  S5).  In  this  event,  the  operator  of  the  record- 
ing  apparatus  performs  test  printing  to  confirm 

20  whether  the  recording  head  was  recovered  by  the 
cleaning  1.  It  should  be  noted  that  even  if  seem- 
ingly  good  results  are  obtained  with  respect  to  the 
recovery  of  the  recording  head,  a  trouble  may 
occur  again  after  a  certain  number  of  sheets  are 

25  printed  in  the  case  where  the  recording  head  is  not 
completely  recovered.  If  a  trouble  is  again  detected 
by  the  confirmation,  the  instruction  switch  21  is 
again  pressed  (step  S7).  The  timer  counts  a  time 
elapsed  after  the  cleaning  1  was  completed,  and 

30  the  control  means  1010  determines  whether  or  not 
the  elapsed  time  exceeds  a  set  time  T  (step  S6).  If 
the  elapsed  time  does  not  exceed  the  set  time  T 
(YES  at  step  S6),  the  control  means  1010  deter- 
mines  whether  or  not  the  instruction  switch  21  has 

35  been  pressed  (step  S7).  If  it  is  determined  that  the 
instruction  switch  21  has  been  pressed  (YES  at 
step  S7),  determination  is  made  that  defective  dis- 
charging  again  occurred  by  the  same  cause  due  to 
a  lack  of  recovery  provided  by  the  cleaning  1  .  The 

40  program  then  proceeds  to  cleaning  2  in  order  to 
perform  a  radical  recovery. 

The  procedure  of  the  cleaning  2,  similar  to  that 
of  the  cleaning  1,  includes  a  wiping  process  for 
wiping  the  discharging  orifice  face  7  of  the  record- 

45  ing  head  6  with  the  wiper  blade  (step  S8);  a  wiping 
process  for  wiping  the  discharging  orifice  face  7  of 
the  recording  head  6  with  a  porous  member  (step 
S9);  and  a  suction  process  for  sucking  ink  from  the 
discharging  orifices  of  the  recording  head  6  by 

50  means  of  a  suction  pump  (step  S10).  In  the  clean- 
ing  1  ,  the  wiper  blade  contacted  with  the  discharg- 
ing  orifice  face  7  is  reciprocated  only  once,  and  the 
wiping  of  the  discharging  orifice  face  7  with  the 
porous  member  is  performed  once.  Whereas,  in 

55  the  cleaning  2,  the  reciprocal  movement  of  the 
wiper  blade  is  performed  twice,  and  the  wiping  by 
the  use  of  the  porous  member  three  times. 

The  cleaning  1  performs  once  the  suction  of 

5 
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ink  by  the  suction  pump,  while  the  cleaning  2 
performs  same  three  times.  Thus,  a  more  powerful 
recovery  sequence  is  provided  in  the  cleaning  2  by 
increasing  the  frequency  of  the  respective  recover- 
ing  processes  as  compared  with  the  cleaning  1  . 

Referring  again  to  the  flow  chart  of  Fig.  1,  the 
timer  1004  is  reset  to  zero  (step  S11).  If  the  in- 
struction  switch  21  is  not  turned  on  until  the 
elapsed  time  exceeds  the  set  time  T  (NO  at  step 
S6),  it  is  determined  that  the  cleaning  1  was  suffi- 
cient  to  recover  the  recording  head,  and  the  pro- 
gram  is  returned  immediately  before  step  S1  . 

The  set  time  T  may  be  set  to  a  time  required 
for  the  recording  apparatus  to  print  one  page  of  a 
standard  text,  for  example,  30  seconds.  This  value 
was  introduced  from  the  experimental  results  show- 
ing  that  a  majority  of  repeated  defective  printing 
caused  by  insufficient  recovery  in  the  first  cleaning 
occurs  in  the  same  page  as  the  first  defective 
printing. 

Incidentally,  the  present  embodiment  has  been 
explained  such  that  the  cleaning  2  differs  from  the 
cleaning  1  in  the  frequencies  of  the  respective 
recovering  processes.  Alternatively,  the  conditions 
different  between  the  cleanings  1  and  2  may  be: 

(1)  the  reciprocal  movement  of  the  wiper  blade 
contacted  with  the  discharging  orifice  face  is 
made  faster,  and  an  abutted  length  of  the  wiper 
blade  with  the  discharging  orifice  face  is  ex- 
tended; 
(2)  the  urging  force  applied  to  the  porous  mem- 
ber  against  the  discharging  orifice  face  is  in- 
creased;  and 
(3)  the  suction  pressure  generated  by  the  suc- 
tion  pump  is  enhanced,  whereby  the  respective 
processes  of  the  cleaning  2  are  made  different 
from  those  of  the  cleaning  1,  which  results  in 
obtaining  a  more  powerful  recovery  force  for  the 
recording  head. 
As  described  above,  by  changing  operation 

conditions  of  cleaning  in  response  to  the  instruction 
switch  21  turned  on  within  a  predetermined  time 
from  a  first  recovery  operation  to  perform  a  pow- 
erful  recovery  operation  at  a  second  time,  it  is 
possible  to  compensate  for  a  lack  of  recovery 
provided  by  the  first  recovery  operation  to  com- 
pletely  recover  the  recording  head  from  a  defective 
discharging  state. 

Fig.  5  shows  a  flow  chart  of  a  sequence  of 
recovery  processes  according  to  a  second  embodi- 
ment  of  the  present  invention.  Briefly,  the  second 
embodiment  differs  from  the  first  embodiment  in 
that  when  the  number  of  discharging  pulse  sup- 
plied  to  an  electro-thermal  transducer  of  a  record- 
ing  head  from  the  completion  of  a  recovery  opera- 
tion  provided  by  a  cleaning  1  to  a  depression  of  an 
instruction  switch  21  for  executing  a  cleaning  2,  is 
not  more  than  a  predetermined  set  value  P,  it  is 

determined  that  the  recovery  operation  provided  by 
the  cleaning  1  is  not  sufficient,  and  the  powerful 
cleaning  2  is  executed. 

Specifically,  a  control  unit  1010  starts  counting 
5  discharging  pulses  upon  completion  of  the  cleaning 

1  (step  S16),  and  the  counted  number  of  discharg- 
ing  pulses  is  stored  in  a  RAM  backed  up  by  a 
battery  arranged  in  the  recording  apparatus.  Next, 
at  steps  S17  and  S18,  if  the  instruction  switch  21  is 

io  turned  on  before  the  counted  number  of  the  pulses 
exceeds  the  set  value  P,  it  is  determined  that  the 
recovery  of  the  recording  head  provided  by  the 
cleaning  1  is  not  sufficient,  and  the  cleaning  2  is 
executed  for  completely  recovering  the  recording 

is  head  from  defective  discharging  (steps  S19  -  S21). 
Next,  the  pulse  count  value  is  reset  to  zero 

(step  S22).  The  rest  of  the  processes  are  the  same 
as  those  of  the  first  embodiment,  so  that  explana- 
tion  thereof  will  be  omitted. 

20  The  number  of  pulses  set  in  this  embodiment 
is  determined,  for  example,  from  a  number  of 
pulses  required  to  discharge  an  amount  of  ink 
existing  in  a  space  extending  from  a  filter  arranged 
in  an  ink  tank  through  an  ink  supplying  path  to  ink 

25  discharging  orifices  arranged  in  the  recording  head. 
This  is  because  a  majority  of  incomplete  recovery 
of  the  recording  head  is  caused  by  bubble  accu- 
mulated  in  the  recording  head.  When  such  bubble 
exists  in  the  space  extending  from  the  filter  to  the 

30  ink  discharging  orifices,  the  bubble  moves  together 
with  a  flow  of  ink  and  reaches  the  ink  discharging 
orifices,  whereby  the  bubble  adversely  affects  the 
recording  as  a  cause  of  instable  ink  discharging. 

In  the  above  described  second  embodiment, 
35  an  insufficient  recovery  of  the  recording  head  is 

determined  by  the  number  of  discharging  pulses. 
Alternatively,  the  determination  of  the  insufficient 
recovery  may  be  made  by  utilizing  the  fact  that  the 
number  of  discharging  pulses  is  approximately  pro- 

40  portional  to  the  number  of  printed  characters.  Spe- 
cifically,  if  the  number  of  printed  characters  from 
the  completion  of  the  recovery  operation  by  the 
cleaning  1  to  a  depression  of  the  instruction  switch 
21  for  executing  the  cleaning  2  is  within  a  predeter- 

45  mined  value,  for  example,  the  number  of  characters 
for  consuming  an  amount  of  ink  existing  in  the 
space  extending  from  the  filter  arranged  in  the  ink 
tank  through  the  ink  supplying  path  to  the  ink 
discharging  orifices  arranged  in  the  recording  head, 

50  it  is  determined  that  the  recovery  operation  pro- 
vided  by  the  cleaning  1  is  insufficient  and  the 
powerful  cleaning  2  is  to  be  executed. 

Fig.  6  shows  a  flow  chart  of  a  sequence  of 
recovery  processes  according  to  a  third  embodi- 

55  ment  of  the  present  invention.  The  third  embodi- 
ment  differs  from  the  first  embodiment  in  that  de- 
termination  is  made  that  a  recovery  operation  pro- 
vided  by  a  cleaning  1  is  insufficient  to  recover  a 
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recording  head  from  defective  discharging  and  a 
powerful  cleaning  2  is  to  be  executed,  if  an  amount 
of  ink  consumed  from  the  completion  of  the  clean- 
ing  1  to  a  depression  of  an  instruction  switch  21  for 
executing  the  cleaning  2  is  not  more  than  a  pre- 
determined  set  amount  I. 

First,  after  the  completion  of  the  cleaning  1  ,  a 
control  unit  1010  starts  measuring  an  amount  of  ink 
consumption  (step  S27).  If  the  instruction  switch  21 
is  turned  on  before  the  ink  consumption  amount 
exceeds  the  set  amount  I,  it  is  determined  that  a 
recovery  provided  by  the  cleaning  1  is  insufficient, 
and  the  cleaning  2  is  executed  to  completely  re- 
cover  the  recording  head  from  defective  discharg- 
ing  (steps  S30  -  S32). 

Next,  the  measured  value  of  the  ink  consump- 
tion  amount  is  reset  to  zero  (step  S33).  The  rest  of 
processes  are  the  same  as  those  of  the  first  em- 
bodiment,  so  that  explanation  thereof  will  be  omit- 
ted. 

The  set  ink  amount  I  is  set  to  an  ink  capacity 
of  a  space  extending  from  a  filter  arranged  in  an 
ink  tank  through  an  ink  supplying  path  to  ink  dis- 
charging  orifices  arranged  in  the  recording  head. 
This  is  because  a  majority  of  incomplete  recovery 
of  the  recording  head  is  caused  by  bubble  accu- 
mulated  in  the  recording  head.  When  such  bubble 
exists  in  the  space  extending  from  the  filter  to  the 
ink  discharging  orifices,  the  bubble  moves  together 
with  a  flow  of  ink  and  reaches  the  ink  discharging 
orifices,  whereby  the  bubble  adversely  affects  the 
recording  as  a  cause  of  instable  ink  discharging. 

Incidentally,  a  consumed  ink  amount  may  be 
measured  by  an  ink  remaining  amount  detector 
arranged  in  the  recording  apparatus,  the  ink  sup- 
plying  path  or  the  ink  tank.  Such  an  ink  remaining 
amount  detector  may  be  implemented  by  a  known 
device  which  detects  a  decreasing  amount  of  ink 
caused  by  the  consumption  of  the  ink  by  means  of 
a  mechanical  or  optical  means  to  calculate  a  con- 
sumed  amount. 

Fig.  7  is  a  flow  chart  showing  a  sequence  of 
recovery  processes  according  to  a  fourth  embodi- 
ment  of  the  present  invention.  The  fourth  embodi- 
ment  differs  from  the  first  embodiment  in  that  de- 
termination  is  made  that  a  recovery  operation  pro- 
vided  by  cleaning  1  is  insufficient  and  powerful 
cleaning  2  is  to  be  executed,  if  the  number  of 
sheets  of  recording  medium  on  which  printing  is 
performed  from  the  completion  of  the  cleaning  1  to 
a  depression  of  an  instruction  switch  21  for  execut- 
ing  a  cleaning  2  is  within  a  predetermined  number 
of  sheets  S. 

First,  after  the  completion  of  the  cleaning  1  ,  a 
control  unit  1010  starts  counting  a  number  of 
sheets  of  recorded  medium  (step  S38).  At  steps 
S39  and  S40,  if  the  instruction  switch  21  is  turned 
on  before  the  number  of  printed  recording  sheets 

exceeds  the  set  value  S,  it  is  determined  that  a 
recovery  provided  by  the  cleaning  1  is  not  suffi- 
cient  so  that  the  cleaning  2  is  executed  to  com- 
pletely  recover  the  recording  head  from  defective 

5  discharging  (steps  S41  -  S43). 
Next,  the  counted  number  of  sheets  is  reset  to 

zero  (step  S45).  The  rest  of  the  processes  are  the 
same  as  those  of  the  first  embodiment,  so  that 
explanation  thereof  will  be  omitted. 

io  The  set  number  S  of  recording  sheets  is  set, 
for  example,  to  one.  This  value  is  determined  from 
experimental  results  showing  that  a  majority  of 
repeated  defective  printing  caused  by  an  insuffi- 
cient  recovery  provided  by  the  first  cleaning  occurs 

is  in  the  same  page. 
The  number  of  printed  sheets  may  be  counted, 

for  example,  by  a  sheet  absence  detecting  sensor 
which  detects  the  top  edge  and  bottom  edge  of  a 
sheet  being  fed. 

20  According  to  the  present  invention  as  de- 
scribed  above  in  detail,  when  a  second  recovery 
operation  is  instructed  from  the  instructing  means 
after  a  first  recovery  operation  has  been  performed 
by  the  recovering  means,  the  recovering  means  is 

25  instructed  to  perform  the  second  recovery  opera- 
tion  providing  a  large  recovery  amount  than  that  of 
the  first  recovery  operation,  on  the  basis  of  a  state 
of  the  recording  head  from  a  time  at  which  the  first 
recovery  operation  was  completed  to  a  time  at 

30  which  the  instruction  is  given  to  execute  the  next 
recovery  operation.  It  should  be  noted  that  the 
above-mentioned  "state  of  the  recording  head  from 
a  time  at  which  the  first  recovery  operation  was 
completed  to  a  time  at  which  the  instruction  is 

35  given  to  execute  the  next  recovery  operation"  is 
not  limited  to  that  shown  in  the  foregoing  embodi- 
ments  but  can  be  set  to  another  condition  without 
departing  from  the  spirit  of  the  present  invention. 

Among  a  variety  of  ink  jet  recording  methods, 
40  the  present  invention  produces  excellent  effects 

particularly  in  a  recording  apparatus  employing  a 
recording  head  of  a  type  which  utilizes  thermal 
energy  to  form  droplets  which  are  adhered  to  the 
surface  of  a  recording  medium  to  perform  record- 

45  ing. 
The  typical  structure  and  principle  of  this  type 

of  recording  apparatus  preferably  employs  the  ba- 
sic  principles  disclosed,  for  example,  in  U.S.  Patent 
Nos.  4,723,129  and  4,740,796.  This  system  is  ap- 

50  plicable  to  either  of  so-called  on-demand  type  and 
continuous  type.  Particularly,  this  system  is  effec- 
tive  in  the  on-demand  type  since  the  on-demand 
type  is  adapted  to  apply  at  least  one  driving  signal 
for  causing  a  rapid  temperature  rise  corresponding 

55  to  recording  information  and  exceeding  the  nuclear 
boiling  to  an  electric-thermal  converter  arranged 
corresponding  to  a  sheet  and  a  liquid  pathway  in 
which  liquid  (ink)  is  held  so  as  to  generate  thermal 
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energy  in  the  electric-thermal  transducer,  cause 
film  boiling  to  occur  on  a  heat  acting  face  of  a 
recording  heat,  and  consequently  form  bubbles  in 
the  liquid  (ink)  which  correspond  to  the  driving 
signal  one  by  one.  The  liquid  (ink)  is  discharged 
from  a  discharging  orifice  by  the  growth  and  con- 
traction  of  bubble  to  form  at  least  one  droplet.  It  is 
preferable  that  a  pulse  signal  is  used  as  the  driving 
signal  because  the  growth  and  contraction  of  bub- 
ble  are  immediately  and  properly  controlled  there- 
by  so  that  an  ink  discharging  mechanism,  particu- 
larly  excellent  in  a  response  characteristic,  is 
achieved.  As  this  pulse-shaped  driving  signal, 
those  described  in  the  specifications  of  U.S.  Patent 
Nos.  4,463,359  and  4,345,262  are  suitable.  Further, 
if  conditions  described  in  the  specification  of  U.S. 
Patent  No.  4,313,124  concerning  a  temperature  ris- 
ing  ratio  on  the  heat  acting  face  are  employed, 
further  excellent  recording  can  be  achieved. 

The  structure  of  the  recording  head  may  be 
such  one  that  employs  inventions  described  in  the 
specifications  of  U.S.  Patents  Nos.  4,558,333  and 
4,459,600  which  disclose  a  structure  in  which  a 
heat  acting  portion  is  arranged  in  a  bent  region,  in 
addition  to  a  combined  structure  (a  straight  flow 
pathway  or  a  perpendicular  flow  pathway)  formed 
of  a  discharging  orifice,  a  liquid  pathway  and  an 
electro-thermal  transducer  as  disclosed  in  the 
above-mentioned  respective  specifications. 

Additionally,  the  recording  head  may  be  con- 
structed  on  the  basis  of  Japanese  Laid-open  Patent 
Application  No.  59-123670  which  discloses  a  struc- 
ture  where  common  slits  serve  as  discharging  por- 
tions  for  a  plurality  of  electro-thermal  transducers 
and  Japanese  Laid-open  Patent  Application  No.  59- 
138461  which  discloses  a  structure  where  an  open- 
ing  for  absorbing  pressure  wave  of  thermal  energy 
is  arranged  corresponding  to  a  discharging  portion. 

A  recording  head  of  a  full  line  type  having  a 
length  corresponding  to  the  width  of  the  widest 
recording  medium  on  which  a  recording  apparatus 
can  record  may  be  constituted  by  either  of  an 
assembly  of  a  plurality  of  recording  heads  to  ex- 
tend  over  the  length  or  a  single  integrated  record- 
ing  head. 

Further  additionally,  the  recording  apparatus  of 
the  present  invention  may  be  such  one  that  has  not 
only  a  recording  mode  in  a  main  color  such  as 
black  but  also  at  least  one  of  a  plural  color  mode 
using  different  colors  or  a  full  color  mode  by  mix- 
ing  different  colors,  by  the  use  of  either  an  integral 
recording  head  or  a  combination  of  plural  recording 
heads. 

In  the  foregoing  embodiments  of  the  present 
invention,  although  ink  was  explained  as  a  liquid, 
the  ink  may  be  such  one  that  is  solidified  at  tem- 
peratures  less  than  room  temperatures  and  soften- 
ed  or  liquified  at  room  temperatures.  Alternatively, 

since  the  ink  jet  method  generally  controls  the 
temperature  of  ink  in  a  range  between  30  °  C  and 
70  °  C  to  maintain  the  viscosity  of  the  ink  in  a  stably 
dischargeable  state,  the  ink  may  be  in  a  liquid  state 

5  when  a  recording  signal  is  supplied. 
The  present  invention  is  also  applicable  to  the 

case  where  thermal  energy  is  positively  utilized  as 
energy  for  changing  ink  from  a  solid  state  to  a 
liquid  state  to  prevent  the  temperature  from  rising 

io  or  the  ink  from  being  evaporated  due  to  the  ther- 
mal  energy.  It  is  therefore  possible  to  utilize  ink 
which  is  normally  solid  and  liquified  by  applying 
heat  thereto.  After  all,  the  present  invention  is  ap- 
plicable  to  a  recording  head  utilizing  ink  which  is 

is  liquified  only  by  applying  thermal  energy  thereto, 
e.g.,  ink  which  is  liquified  and  discharged  by  apply- 
ing  thereto  thermal  energy  in  response  to  a  record- 
ing  signal;  ink  which  has  already  begun  to  become 
solid  when  reaching  a  recording  medium;  and  so 

20  on.  In  these  cases,  ink  may  be  held  as  a  liquid  or 
solid  substance  in  recesses  or  through-holes  of  a 
porous  sheet  and  arranged  opposite  to  an  electric- 
thermal  converter,  as  described  in  Japanese  Laid- 
open  Patent  Application  No.  54-56847  or  60-71260. 

25  In  the  present  invention,  the  most  effective  way  for 
the  above-mentioned  respective  ink  is  to  carry  out 
the  foregoing  film  boiling  method. 

Further  additionally,  an  ink  jet  recording  ap- 
paratus  to  which  the  present  invention  is  applied 

30  may  be,  other  than  that  used  as  an  image  output- 
ting  terminal  for  an  information  processing  appara- 
tus  such  as  a  computer,  in  the  form  of  a  copier 
combined  with  a  reader  or  the  like,  a  facsimile 
apparatus  having  transmitting  and  receiving  func- 

35  tions,  and  so  on. 
Fig.  8  is  a  block  diagram  schematically  show- 

ing  the  structure  of  a  recording  apparatus  accord- 
ing  to  the  present  invention  which  is  applied  to  an 
information  processing  apparatus  having  a  function 

40  of  a  word  processor,  a  personal  computer,  a  fac- 
simile  apparatus  and  a  copier.  In  Fig.  8,  a  control 
unit  201  for  controlling  the  whole  device  comprises 
a  CPU  such  as  a  microprocessor  and  a  variety  of 
I/O  ports  to  supply  and  receive  control  signals  and 

45  data  signals  to  and  from  respective  sections.  A 
display  202  displays  on  its  screen  a  variety  of 
menus,  text  information,  image  data  read  by  an 
image  reader  207,  and  so  on.  A  transparent  and 
pressure-sensitive  touch  panel  203  is  mounted  over 

50  the  screen  of  the  display  202  to  allow  the  operator 
to  select  an  item  and  input  a  coordinate  position  by 
pressing  the  surface  thereof  with  a  finger. 

An  FM  (Frequency  Modulation)  sound  source 
204  reads  and  FM-modulates  music  information 

55  created  by  a  music  editor  or  the  like  and  stored  a 
memory  213  or  an  external  memory  device  212. 
An  electric  signal  from  the  FM  sound  source  204  is 
converted  to  an  audible  sound  by  a  speaker  205.  A 

8 
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printer  206  is  implemented  by  a  recording  appara- 
tus  according  to  the  present  invention  as  an  output 
terminal  for  a  word  processor,  a  personal  com- 
puter,  a  facsimile  apparatus  and  a  copier. 

An  image  reader  207  for  opto-electrically  read- 
ing  original  data  and  inputting  a  signal  correspond- 
ing  thereto  is  arranged  at  a  midway  location  of  an 
original  transporting  pathway  for  reading  a  variety 
of  originals  such  as  those  to  be  transmitted  via 
facsimile  or  to  be  copied.  A  facsimile 
transmitter/receiver  208  is  provided  with  an  inter- 
face  function  for  transmitting  original  data  read  by 
the  image  reader  207  via  facsimile  to  the  outside 
and  receiving  and  decoding  a  facsimile  signal 
transmitted  thereto  from  the  outside.  A  telephone 
209  has  a  variety  of  telephone  functions  such  as  a 
normal  telephone  function  and  an  absent  receiving 
function.  The  memory  213  comprises  a  ROM  for 
storing  a  system  program,  a  manager  program, 
application  programs,  character  fonts,  a  dictionary 
and  so  on;  a  RAM  for  storing  an  application  pro- 
gram  and  character  information  loaded  from  the 
external  memory  device  212;  and  a  video  RAM. 

A  keyboard  21  1  is  provided  to  allow  the  oper- 
ator  to  input  text  information  and  a  variety  of  com- 
mands  therethrough.  The  external  memory  device 
212  employs  a  floppy  disk  or  a  hard  disk  as  a 
storing  medium  for  storing  character  information, 
music  and  audio  information,  user's  application 
program,  and  so  on. 

Fig.  9  shows  the  outer  appearance  of  the  in- 
formation  processing  apparatus  of  Fig.  8.  In  Fig.  9, 
a  flat  panel  display  301  is  constituted  by  a  liquid 
crystal  or  the  like  and  displays  a  variety  of  means, 
graphical  information  and  text  information.  The  dis- 
play  301  is  equipped  with  a  touch  panel  mounted 
thereover  for  inputting  a  coordinate  or  selecting  an 
item  in  a  menu  by  pressing  the  surface  thereof  with 
a  finger.  A  hand  set  302  is  provided  for  the  case 
where  the  apparatus  functions  as  a  telephone. 

A  keyboard  303  is  mountably  and  removably 
connected  to  a  body  via  a  cord  for  inputting  a 
variety  of  text  information  and  data.  The  keyboard 
202  is  also  provided  with  a  variety  of  function  keys 
304.  A  slot  305  is  for  inserting  a  floppy  disk. 

A  sheet  carrier  306  carries  originals  to  be  read 
by  the  image  reader  207.  Read  originals  are  dis- 
charged  from  the  rear  of  the  apparatus.  Data  re- 
ceived  via  facsimile  is  recorded  by  an  ink  jet  print- 
er  307. 

Incidentally,  although  the  display  301  may  be 
constituted  by  a  cathode  ray  tube,  a  flat  panel  type 
one  such  as  a  liquid  crystal  display  utilizing  a 
ferroelectric  liquid  crystal  is  desirable  because  of  a 
compact,  thin  and  light-weight  display  realized 
thereby.  When  the  information  processing  appara- 
tus  shown  in  Fig.  9  functions  as  a  personal  com- 
puter  or  a  word  processor,  a  variety  of  information 

inputted  from  the  keyboard  211  is  processed  by 
the  control  unit  201  in  accordance  with  a  predeter- 
mined  program  and  outputted  by  the  printer  206  as 
an  image.  When  the  apparatus  functions  as  a  fac- 

5  simile  transmitter,  facsimile  information  inputted 
through  a  communication  cable  from  the  facsimile 
transmitter/receiver  208  is  processed  for  reception 
by  the  control  unit  201  in  accordance  with  a  pre- 
determined  program  and  outputted  as  a  received 

io  image  by  the  printer  206. 
When  the  apparatus  functions  as  a  copier,  an 

original  is  read  by  the  image  reader  207,  and  the 
read  original  data  is  outputted  through  the  control 
unit  201  by  the  printer  206  as  a  copy  image.  When 

is  the  apparatus  functions  as  a  facsimile  transmitter, 
original  data  read  by  the  image  reader  207  is 
processed  for  transmission  by  the  control  unit  201 
in  accordance  with  a  predetermined  program,  and 
transmitted  through  the  facsimile 

20  transmitter/receiver  208  to  a  communication  cable. 
Incidentally,  the  abovementioned  information  pro- 
cessing  apparatus  may  be  of  an  integral  type 
which  has  an  ink  jet  printer  built  in  a  body  as 
shown  in  Fig.  10.  Such  an  integral  type  apparatus 

25  can  further  enhance  the  portability.  In  Fig.  10,  por- 
tions  having  the  same  functions  as  those  in  Fig.  9 
are  designated  the  corresponding  reference  nu- 
merals. 

Since  a  high-grade  recording  image  can  be 
30  created  by  applying  the  recording  apparatus  of  the 

present  invention  to  the  above  explained  multi- 
function  type  information  processing  apparatus,  the 
functions  of  the  information  processing  apparatus 
can  be  further  improved. 

35  According  to  the  ink  jet  recording  apparatus  of 
the  present  invention  as  described  above  in  detail, 
when  defective  discharging  of  a  recording  head 
occurs  while  outputting  an  image,  at  least  two 
recovery  operations  can  ensure  the  recovery  of  the 

40  recording  head  from  the  defective  discharging 
state,  thereby  rendering  it  unnecessary  to  repeat- 
edly  perform  the  recovery  operation  many  times  as 
before. 

45  Claims 

1.  An  ink  jet  recording  apparatus  which  performs 
recording  by  using  a  recording  head  which 
performs  recording  by  discharging  ink  from 

50  discharging  orifices  to  a  recording  medium, 
comprising: 

recovering  means  for  executing  a  recovery 
operation  for  recovering  said  recording  head 
from  a  defective  ink  discharging  state; 

55  instructing  means  for  instructing  said  re- 
covering  means  to  execute  the  recovery  opera- 
tion;  and 

recovery  operation  control  means,  respon- 

9 
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sive  to  an  instruction  to  execute  the  next  re- 
covery  operation  which  is  generated  after  the 
recovery  operation  has  been  executed  by  said 
recovering  means,  for  controlling  said  recover- 
ing  means  to  execute  the  next  recovery  opera-  5 
tion  which  provides  a  larger  recovery  amount 
than  that  of  said  first  recovery  operation  on  the 
basis  of  a  state  of  said  recording  head  from  a 
time  at  which  the  first  recovery  operation  was 
completed  to  a  time  at  which  the  instruction  is  10 
issued  to  said  recovering  means  to  execute 
the  next  recovery  operation. 

2.  An  ink  jet  recording  apparatus  according  to 
claim  1,  wherein  said  recovery  operation  con-  is 
trol  means  has  said  recovering  means  perform 
the  recovery  operation  which  provides  a  larger 
recovery  amount  than  that  of  said  first  recov- 
ery  operation  when  a  time  elapsed  from  a  time 
at  which  the  first  recovery  operation  was  com-  20 
pleted  to  a  time  at  which  the  instruction  is 
issued  to  said  recovering  means  to  execute 
the  next  recovery  operation  is  within  a  pre- 
determined  time. 

25 
3.  An  ink  jet  recording  apparatus  according  to 

claim  1,  wherein  said  recovery  operation  con- 
trol  means  has  said  recovering  means  perform 
the  recovery  operation  which  provides  a  larger 
recovery  amount  than  that  of  said  first  recov-  30 
ery  operation  when  the  number  of  discharging 
pulses  supplied  to  said  recording  head  from  a 
time  at  which  the  first  recovery  operation  was 
completed  to  a  time  at  which  the  instruction  is 
issued  to  said  recovering  means  to  execute  35 
the  next  recovery  operation  is  within  a  pre- 
determined  value. 

time  at  which  the  instruction  is  issued  to  said 
recovering  means  to  execute  the  next  recovery 
operation  is  within  a  predetermined  number  of 
sheets. 

6.  An  ink  jet  recording  apparatus  according  to 
claim  1,  wherein  said  recording  head  is  a  re- 
cording  head  which  utilizes  thermal  energy  to 
discharge  ink  and  comprises  an  electro-ther- 
mal  transducer  for  generating  thermal  energy 
applied  to  the  ink. 

7.  An  ink  jet  recording  apparatus  according  to 
claim  6,  wherein  said  recording  head  utilizes 
film  boiling  generated  in  the  ink  by  the  thermal 
energy  applied  to  the  ink  by  said  electro-ther- 
mal  transducer  to  discharge  the  ink  from  dis- 
charging  orifices. 

8.  Ink  jet  recording  apparatus  arranged  to  per- 
form  two  subsequent  jet  cleaning  or 
"recovery"  stages  in  a  recovery  process. 

9.  Apparatus  according  to  claim  8  in  which  the 
second  stage  is  more  effective  than  the  first. 

10.  Apparatus  according  to  claim  8  or  claim  9 
which  is  arranged  to  test  the  effectiveness  of 
the  first  stage  and  only  to  perform  the  second 
stage  when  the  results  of  the  test  indicate  the 
need  to  do  so. 

4.  An  ink  jet  recording  apparatus  according  to 
claim  1,  wherein  said  recovery  operation  con-  40 
trol  means  has  said  recovering  means  perform 
the  recovery  operation  which  provides  a  larger 
recovery  amount  than  that  of  said  first  recov- 
ery  operation  when  an  amount  of  ink  con- 
sumed  from  a  time  at  which  the  first  recovery  45 
operation  was  completed  to  a  time  at  which 
the  instruction  is  issued  to  said  recovering 
means  to  execute  the  next  recovery  operation 
is  within  a  predetermined  amount. 

50 
5.  An  ink  jet  recording  apparatus  according  to 

claim  1,  wherein  said  recovery  operation  con- 
trol  means  has  said  recovering  means  perform 
the  recovery  operation  which  provides  a  larger 
recovery  amount  than  that  of  said  first  recov-  55 
ery  operation  when  the  number  of  sheets  of 
printed  recording  medium  from  a  time  at  which 
the  first  recovery  operation  was  completed  to  a 

10 
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