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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  liquid  jet 
recording  apparatus  (an  ink  jet  recording  appara- 
tus)  and  recover  apparatus  therefor,  and  more  par- 
ticularly  to  an  liquid  jet  recording  apparatus  or  the 
like  capable  of  preventing  the  clogging  of  the  re- 
cording  head  and  effecting  the  idle  ink  discharge 
(preliminary  ink  discharge)  for  removing  the  clog- 
ging  in  reasonable  fashion. 

Related  Background  Art 

Ink  jet  recording  apparatus  for  recording  char- 
acters  or  images  by  dot  matrix  pattern  by  discharg- 
ing  recording  liquid  from  a  recording  head  onto  a 
recording  material  such  as  paper  or  plastic  sheet 
have  the  advantages  of  lower  noises  in  operation  in 
comparison  with  other  recording  apparatus,  and  of 
basically  simple  and  inexpensive  mechanical  struc- 
ture,  and  are  widely  employed  as  recording  units 
for  computers,  word  processors  or  the  like. 

In  such  ink  jet  recording  apparatus,  since  the 
recording  is  achieved  generally  by  discharging  the 
recording  liquid  (ink)  directly  from  a  discharge  port 
or  opening  (orifice)  of  the  recording  head,  there  is 
required  particular  consideration,  unlike  other  re- 
cording  apparatus,  in  order  to  maintain  the  record- 
ing  head  always  in  a  state  capable  of  ink  dis- 
charge. 

Since  ink  remain  in  the  discharge  port  of  the 
recording  head  even  in  the  non-recording  state, 
there  is  required  means  for  preventing  deterioration 
of  ink  in  the  discharge  port  such  as  drying  of  ink  or 
increase  of  viscosity  by  evaporation,  and,  for  this 
purpose  there  are  already  known  apparatus 
equipped  with  so-called  capping  means  for  pre- 
venting  drying  or  evaporation  of  ink  by  covering  the 
discharge  port  of  the  recording  head  with  a  cover 
in  the  non-recording  state. 

However,  in  a  low  humidity  condition  or  in  a 
long  pause  of  operation,  the  viscosity  increase  of 
ink  cannot  be  prevented  by  the  above-mentioned 
drying  preventing  means  only,  and  there  has  been 
employed,  in  combination  with  said  capping 
means,  a  discharge  recovery  mechanism  for  dis- 
charging  the  deteriorated  ink  from  the  discharge 
port,  by  sucking  the  air  from  the  cap  covering  the 
recording  head  thereby  extracting  ink  from  the  dis- 
charge  port  by  a  negative  pressure  generated  in 
said  cap,  or  by  pressurizing  the  discharge  port  for 
example  with  a  pump. 

However,  such  recovery  mechanism  may  still 
result  in  deterioration  of  ink  in  the  discharge  ports 

not  used  in  the  course  of  recording  operation,  since 
it  is  automatically  activated  for  example  at  the  start 
of  power  supply,  and  is  not  activated  in  the  course 
of  recording  operation  except  for  the  case  of  a 

5  major  discharge  failure.  In  an  apparatus  with  plural 
discharge  ports  in  the  recording  head,  certain  dis- 
charge  ports  are  scarcely  used  according  to  the 
statistical  nature  of  the  data  to  be  recorded,  and 
the  interval  of  ink  discharge  becomes  very  long  in 

io  such  discharge  ports.  Therefore,  in  discharge  ports 
which  are  used  only  in  a  limited  number  of  times  or 
have  a  long  interval  of  ink  discharge,  the  ink  tends 
to  exhibit  viscosity  increase  resulting  from  drying, 
depending  on  the  ambient  conditions  such  as  hu- 

75  midity  or  temperature,  thus  resulting  in  unstable  ink 
discharge  or  absence  of  discharge. 

In  order  to  prevent  such  ink  discharge  failures, 
there  is  proposed  so-called  idle  or  preliminary  ink 
discharge  in  which  the  recording  head  is  brought  to 

20  a  non-recording  position  and  the  ink  is  discharged 
from  the  recording  head. 

In  the  conventional  ink  jet  recording  apparatus, 
said  idle  ink  discharge  operation  is  conducted  on 
all  the  discharge  ports  at  a  predetermined  constant 

25  interval.  Consequently,  the  idle  discharge  is  con- 
ducted  even  on  properly  operable  discharge  ports, 
thus  increasing  the  ink  consumption. 

Such  increased  ink  consumption  limits  the 
number  of  idle  ink  discharge  operations,  whereby 

30  the  clogging  is  not  completely  removed,  and  cer- 
tain  discharge  ports  may  therefore  remain  in  defec- 
tive  state. 

Also  the  presence  of  such  incomplete  dis- 
charge  ports  cannot  be  detected,  so  that  a  record- 

35  ing  operation  in  such  state  results  in  defects  in  the 
recorded  image,  such  as  lack  of  record  or  uneven 
density. 

SUMMARY  OF  THE  INVENTION 
40 

It  is  an  object  of  the  present  invention  to  pro- 
vide  the  ink  jet  apparatus  and  recover  apparatus 
therefor  capable  of  recovering  or  preventing  the 
bad  discharge  securely  and  effectively  with  rather 

45  small  quantity  ink. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  perspective  view  showing  essential 
50  portion  of  the  ink  jet  apparatus  according  to  the 

present  invention; 
Fig.  2  is  a  schematic  lateral  cross-sectional  view 
showing  the  recording  head  and  the  cap  in  the 
idle  discharge  operation  in  an  embodiment  of 

55  the  present  invention; 
Fig.  3  is  a  flow  chart  showing  the  function  of  an 
embodiment  of  the  present  invention; 
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Fig.  4  is  a  flow  chart  of  the  idle  ink  discharge  of 
an  embodiment  of  the  present  invention;  and 
Figs.  5A  to  5D  are  schematic  side  views  show- 
ing  various  states  of  the  head  and  the  cap  in  an 
embodiment  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Now  the  present  invention  will  be  clarified  in 
detail  by  an  embodiment  thereof  shown  in  the 
attached  drawings. 

Fig.  1  is  a  perspective  view  showing  the  essen- 
tial  part  of  ink  jet  apparatus  according  to  the 
present  invention. 

Linear  recording  heads  1a  -  1d  are  fixedly 
supported,  in  mutually  parallel  manner  with  a  pre- 
determined  distance  in  a  direction  X,  by  a  holder  2. 
Each  of  the  recording  heads  1a-  1  d  is  provided, 
on  a  lower  face  thereof,  with  3,456  downward  dis- 
charge  ports  arranged  in  a  linear  array  along  a 
direction  Y,  with  a  density  of  16  ports/mm,  thereby 
enabling  recording  over  a  width  of  216  mm. 

Said  recording  heads  1a  -  1d  are  of  the  type 
effecting  the  discharge  of  recording  liquid  by  ther- 
mal  energy,  and  are  controlled  by  a  head  driver  20. 
Said  recording  heads  1a  -  1d  and  the  holder  2 
constitute  a  head  unit,  which  is  vertically  movable 
by  head  moving  means  24. 

Head  caps  3a  -  3d,  therein  housing  ink  absorb- 
ing  members  such  as  sponge,  are  provided  re- 
spectively  corresponding  to  the  heads  1a  -  1d  and 
are  positioned  adjacent  to  the  lower  part  thereof. 

Said  caps  are  supported  by  a  holder  (not 
shown)  which  constitutes  a  cap  unit  in  combination 
with  said  caps  3a  -  3d.  Said  cap  unit  is  rendered 
movable  in  the  X-direction  by  cap  moving  means 
25. 

Said  recording  heads  1a  -  1d  respectively  re- 
ceive  cyan,  magenta,  yellow  and  black  inks  from 
ink  tanks  4a  -  4d  through  ink  supply  tubes  5a  -  5d, 
for  recording  a  full-color  image. 

The  ink  supply  utilizes  the  capillary  action  of 
the  ink  discharge  ports  of  the  recording  head,  and 
the  liquid  level  of  each  ink  tank  is  maintained  lower, 
by  a  predetermined  distance,  than  the  position  of 
the  discharge  ports. 

A  chargeable  seamless  belt  6  is  provided  for 
feeding  a  recording  sheet  27  serving  as  the  record- 
ing  material.  Said  belt  6  is  guided  along  a  predeter- 
mined  path  by  means  of  a  driving  roller  7,  idler 
rollers  9,  9a  and  a  tension  roller  10,  and  is  driven 
by  a  belt  driving  motor  8  connected  to  said  driving 
roller  7  and  controlled  by  a  motor  driver  21  . 

Said  belt  6  runs  along  the  X-direction  beneath 
the  discharge  ports  of  the  recording  heads  1a  -  1d, 
and  is  prevented  from  downward  displacement  by 
a  fixed  support  member  26.  A  cleaning  unit  17  is 

provided  for  removing  paper  dusts  or  the  like 
present  on  the  surface  of  the  belt  6. 

A  charger  12  for  electrostatically  charging  the 
belt  6  is  on-off  controlled  by  a  charger  driver  22, 

5  and  the  recording  sheet  is  attracted  to  the  belt  6  by 
electrostatic  attractive  force  of  said  charging.  In 
front  of  and  behind  the  charger  12,  there  are  pro- 
vided  pinch  rollers  11,  11a  for  maintaining  the 
recording  sheet  27  in  contact  with  the  belt  6,  in 

io  cooperation  with  said  idler  rollers  9,  9a. 
A  sheet  cassette  32  contains  recording  sheet 

27,  which  are  advanced  one  by  one  by  a  sheet 
feeding  roller  16  driven  by  a  motor  driver  23.  Said 
sheet  is  fed  in  the  X-direction  toward  a  heaped 

is  guide  member  13,  by  means  of  a  transport  roller 
14  driven  by  said  driver  23  and  a  pince  roller  15. 
Said  guide  member  has  a  heaped  part  for  accom- 
modating  the  bend  of  the  recording  sheet.  A  sheet 
tray  18  is  provided  for  receiving  the  recording 

20  sheet  after  recording. 
The  above-mentioned  head  driver  20,  head 

moving  means  24,  cap  moving  means  25,  motor 
drivers  21,  13  and  charger  driver  22  are  all  con- 
trolled  by  a  control  circuit  19. 

25  Fig.  2  is  a  schematic  side  cross-sectional  view 
of  the  recording  head  and  the  cap  in  the  present 
embodiment. 

As  shown  in  Fig.  2,  the  recording  head  1a  is 
provided  with  a  plurality  of  downward  discharge 

30  ports  34,  arranged  with  a  constant  pitch  along  the 
Y-direction.  In  an  ink  path,  an  electric-thermal  con- 
verter  communicated  with  the  discharge  port  34 
and  generating  energy  utilized  for  discharging  the 
ink,  and  an  electric-mechanical  converter  are  dis- 

35  posed. 
Around  the  upper  aperture  of  cap  3a  there  is 

provided  a  rubber  member  35  for  engaging  with 
the  lower  part  of  the  recording  head  1a.  In  said  cap 
3a  there  is  provided  an  absorbing  sponge  member 

40  33  for  absorbing  ink  droplets  36  discharged,  by 
idle  discharge  operation,  from  the  discharge  ports 
34  of  said  recording  head  1a.  A  tube  28  is  provided 
for  guiding  the  used  ink,  passing  through  said 
absorbing  member,  to  a  ink  tank  (not  shown). 

45  A  laser  diode  29  is  driven  by  an  LD  light 
emission  circuit  which  is  controlled  by  the  control 
circuit.  A  photodiode  30  is  driven  by  a  light  receiv- 
ing  circuit  which  is  also  connected  to  said  control 
circuit. 

50  In  the  idle  discharge  operation,  said  laser  diode 
29  and  the  photodiode  30  are  activated,  whereby 
the  laser  beam  from  said  laser  diode  29  enters  the 
photodiode  30.  The  ink  droplet  36  of  the  idle  dis- 
charge  scatters  the  laser  beam  upon  crossing  said 

55  beam,  whereby  the  light  receiving  circuit  shows  a 
change  in  the  output  thereof,  thus  detecting  the  ink 
droplet. 

3 
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The  foregoing  explanation  on  the  recording 
head  1a  and  the  cap  3a  also  applies  to  the  record- 
ing  heads  1b  -  1d  and  the  caps  3b  -  3d. 

The  optical  detection  of  the  ink  droplet  is  not 
necessarily  limited  by  the  combination  of  a  laser 
diode  and  a  photodiode,  but  for  example  by  a 
combination  of  a  light-emitting  diode  and  a  photo- 
transistor.  Also  the  light  emitting  element  and  the 
light-receiving  element  need  not  be  mounted  on 
the  cap  but  may  be  mounted  on  suitable  positions 
in  the  vicinity  of  both  ends  of  each  recording  head 
for  achieving  the  same  effect. 

In  the  following  there  will  be  explained  the 
function  of  the  present  embodiment,  with  reference 
to  flow  charts  shown  in  Figs.  3  and  4. 

Figs.  5A  to  5D  are  schematic  lateral  views 
showing  various  operational  states  of  the  heads  1a 
-  1d  and  the  caps  3a  -  3d  in  the  present  embodi- 
ment. 

Fig.  5A  shows  a  state  with  turned-off  power 
supply,  in  which  the  recording  heads  1a  -  1d  are 
lifted  upwards  and  the  caps  3a  -  3d  are  shifted  in 
the  X-direction  to  under  the  recording  heads,  from 
the  state  shown  in  Fig.  1.  Said  caps  3a  -  3d  are 
respectively  attached  to  the  recording  heads,  there- 
by  preventing  the  evaporation  of  ink  from  the  dis- 
charge  ports  of  the  recording  heads. 

When  the  power  supply  is  turned  on  in  this 
state,  the  head  unit  is  lifted,  as  shown  in  Fig.  5B, 
by  about  1  mm  by  the  head  moving  means  24 
(assuming  a  position  as  shown  in  Fig.  2). 

If  an  idle  discharge  signal  is  given  in  this  state, 
idle  ink  discharges  of  a  predetermined  number  are 
effected  from  all  the  discharge  ports,  for  preventing 
or  resolving  the  clogging  of  the  ports. 

Fig.  4  is  a  flow  chart  of  the  idle  discharge  in 
the  present  embodiment. 

After  the  idle  discharge  operation  is  started,  the 
aforementioned  ink  droplet  detecting  means  is  ac- 
tivated,  and  the  ink  is  discharged  from  the  dis- 
charge  ports  in  succession,  starting  from  an  end 
port. 

For  a  standard  ink  discharge  speed  of  about  8 
m/s  and  a  distance  of  5  mm  from  the  front  end  of 
the  discharge  port  to  the  laser  beam,  the  ink 
droplet  is  detected,  in  the  standard  state,  at  625  us 
after  the  discharge,  and  this  time  is  taken  as  the 
standard  delay  time. 

Since  the  ink  discharge  speed  usually  fluc- 
tuates  about  10  %,  750  us  corresponding  to  120  % 
of  the  standard  delay  time  is  regarded  as  a  limit.  A 
discharge  failure  is  identified  if  the  ink  droplet  is 
not  detected  within  said  time  limit,  and  the  number 
of  the  discharge  port  showing  such  discharge  fail- 
ure  is  memorized.  After  an  ink  discharge  from  each 
of  the  discharge  ports,  if  all  the  ports  are  in  the 
normal  state,  the  ink  droplet  detecting  means  is 
switched  off  and  the  idle  discharge  operation  is 

terminated. 
If  discharge  failure  is  identified  in  certain  dis- 

charge  ports  in  the  above-explained  idle  discharge 
operation,  the  idle  discharge  is  repeated  only  on 

5  the  ports  of  the  memorized  numbers  until  the  nor- 
mal  state  is  restored. 

Usually  the  normal  state  can  be  restored  by 
the  idle  discharges  not  exceeding  200  times.  Thus, 
if  the  normal  state  cannot  be  reached  even  after 

io  200  idle  discharges,  there  is  displayed  a  warning 
message  requesting  the  cleaning  of  the  recording 
head.  Then  the  ink  droplet  detecting  means  is 
turned  off,  and  the  idle  discharge  operation  is  ter- 
minated.  The  discharged  ink  is  absorbed  by  the 

is  absorbing  member  33  in  the  cap. 
For  effecting  the  recover  of  discharge  port 

which  has  not  been  recovered  yet  even  after  the 
recover  operation  of  bad  discharge  for  selectively 
effecting  the  idle  discharge  after  the  idle  discharge 

20  from  all  of  the  discharge  opening,  it  is  preferable  to 
effective  the  recover  process  continuously. 

Summing  up,  in  the  case  there  is  the  discharge 
opening  suffering  from  the  bad  discharge  upon 
detection  of  the  ink  droplet  at  the  time  when  the 

25  selective  idle  discharge  has  been  finished,  a  pres- 
sure  recover  process  or  absorb  recover  process 
can  be  applied.  In  the  former,  the  ink  is  pressurized 
to  be  supplied  from  the  ink  supply  side  to  the  head 
to  inside  of  the  head  and  to  be  discharged  into  the 

30  cap  from  the  discharge  port  by  usage  of  a  pump 
(not  shown)  provided  in  the  course  of  the  supply 
tubes  5A  -  5D  with  a  state  the  cap  35  being 
opposed  to  the  discharge  opening  of  the  head  1a. 
In  the  latter,  negative  pressure  is  generated  in  the 

35  cap  by  usage  of  a  pump  (not  shown)  provided  in 
the  course  of  discharge  ink  tube  28  with  a  state  the 
cap  35  being  abutted  to  the  discharge  port  surface 
of  the  head  1a  to  cover  the  discharge  port,  thereby 
absorbing  the  ink  via  the  discharge  opening. 

40  In  a  full-line  type  head  in  which  the  discharge 
openings  are  disposed  like  a  line  over  whole  width 
of  the  recording  area  of  material  to  be  recorded, 
the  former  is  desirably  adopted  for  the  pressure 
recover  process. 

45  Subsequently,  as  shown  in  Fig.  5C,  the  cap 
unit  is  retracted  to  a  predetermined  position  in  a 
direction  opposite  to  X  by  the  cap  moving  means 
25,  and,  as  shown  in  Fig.  5D,  the  head  unit  is 
lowered  by  the  head  moving  means  24  to  a  pre- 

50  determined  recording  position,  which  is  about  1 
mm  above  the  belt  6. 

Then  the  motor  driver  23  activates  the  sheet 
feeding  motor,  thereby  rotating  the  feeding  roller 
16  and  the  transport  roller  14,  thus  feeding  a  re- 

55  cording  sheet  27  from  the  cassette  32.  The  front 
end  of  said  recording  sheet  passes  over  the 
heaped  guide  member  13,  then  reaches  the  posi- 
tion  of  the  pinch  roller  11a  and  impinges  on  the  nip 

4 
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between  said  pinch  roller  11a  and  the  belt  6  on  the 
idler  roller  9a,  whereby  said  front  end  of  the  re- 
cording  sheet  is  adjusted  to  a  perpendicular  posi- 
tion  to  the  X-direction.  Thus,  said  pinch  roller  func- 
tions  as  a  registration  unit,  and,  in  said  registration, 
a  part  of  the  recording  sheet  advanced  excessively 
by  the  transport  roller  14  is  accommodated  in  a 
looped  state  in  the  space  of  said  heaped  guide 
member  13. 

After  the  lapse  of  a  predetermined  time  from 
the  passing  of  the  front  end  of  the  recording  sheet 
over  the  heaped  guide  member  13,  said  registra- 
tion  operation  is  completed  and  the  sheet  feeding 
motor  is  turned  off. 

Then,  the  motor  driver  21  activates  the  belt 
motor  8  to  start  the  rotation  of  the  driving  roller  7, 
and  the  charger  driver  22  activates  the  charger  12. 
Thus,  the  recording  sheet  27  after  said  registration 
is  attracted  by  the  belt  6  charged  by  the  charger 
12,  and  is  transported  in  the  X-direction. 

Upon  arrival  of  the  front  end  of  the  recording 
sheet  27  beneath  each  of  the  recording  heads  1a  - 
1d,  said  head  starts  ink  discharge  by  the  head 
driver  20,  whereby  color  recording  is  made  on  said 
recording  sheet  27  by  line-sequential  scanning  of 
said  recording  heads. 

Subsequently,  the  front  end  of  the  recording 
sheet  27  reaches  the  position  of  the  driving  roller  7, 
separated  from  the  belt  by  curvature,  and  the  sheet 
is  discharged  onto  the  sheet  tray  18.  After  the 
sheet  is  discharged,  said  belt  motor  8  and  the 
charger  12  are  turned  off. 

The  recording  operation  for  a  recording  sheet 
27  is  thus  completed. 

If  the  recording  of  a  series  of  information  is 
completed,  there  are  conducted  the  lifting  of  the 
head  unit,  the  setting  of  the  cap  unit  for  bringing 
the  caps  beneath  the  recording  heads,  and  the 
lowering  of  the  head  unit  in  the  inverse  order  to 
those  explained  in  relation  Fig.  4.  Thereafter,  the 
power  supply  is  turned  off  to  terminate  all  the 
operations. 

On  the  other  hand,  if  the  recording  of  all  the 
information  is  not  yet  complete  at  the  end  of  re- 
cording  of  a  sheet,  there  is  discriminated  the  pres- 
ence  of  the  idle  discharge  signal,  and,  if  said  signal 
is  absent,  there  are  executed  the  aforementioned 
steps  starting  from  the  activation  of  the  sheet  feed- 
ing  motor.  On  the  other  hand,  if  said  signal  is 
present,  there  are  executed  the  steps  of  lifting  of 
the  head  unit,  setting  of  the  cap  unit,  execution  of 
the  idle  discharge,  retraction  of  the  cap  unit,  and 
lowering  of  the  head  unit  to  the  recording  position. 
Subsequently  there  are  executed  the  above-men- 
tioned  steps  starting  from  the  activation  of  the 
sheet-feeding  motor,  thereby  executing  the  next 
recording. 

Although  the  preferable  embodiment  of  the 
present  invention  has  been  explained,  it  is  need- 
less  to  say,  the  present  invention  is  not  limited  to 
such  embodiment.  For  example,  in  the  above  em- 

5  bodiment,  single  pair  of  ink  droplet  detecting 
means  is  provided  to  discharge  the  ink  sequentially 
from  plural  discharge  openings  to  thereby  detect 
the  discharge  openings  suffering  from  bad  dis- 
charge,  but  it  is  possible  to  provide  or  arrange 

io  plural  ink  droplet  detecting  means  corresponding  to 
each  of  plural  discharge  openings.  From  viewpoint 
of  simplicity  of  apparatus,  the  former  is  most  desir- 
able. 

According  to  the  present  invention,  since  the 
is  bad  discharge  can  be  recovered  or  prevented  se- 

curely  and  effectively  with  relatively  small  quantity 
of  consumption  ink,  the  present  invention  is  most 
desirable  for  so-called  full-line  type  head  in  which 
the  discharge  openings  are  arranged  over  whole 

20  width  of  recording  area  of  the  material  to  be  re- 
corded.  In  this  case,  the  mechanism  and  construc- 
tion  shown  in  Fig.  5  is  preferable  because  of  its 
security  as  well  as  simplicity. 

The  present  invention  brings  about  excellent 
25  effects  particularly  in  a  recording  head,  recording 

device  of  the  bubble  jet  system  among  the  ink  jet 
recording  system. 

As  to  its  representative  constitution  and  princi- 
ple,  for  example,  one  practiced  by  use  of  the  basic 

30  principle  disclosed  in,  for  example,  U.S.  Patents 
4,723,129  and  4,740,796  is  preferred.  This  system 
is  applicable  to  either  of  the  so  called  on-demand 
type  and  the  continuous  type.  Particularly,  the  case 
of  the  on-demand  type  is  effective  because,  by 

35  applying  at  least  one  driving  signal  which  gives 
rapid  temperature  elevation  exceeding  nucleus 
boiling  corresponding  to  the  recording  information 
on  an  electricity-heat  converters  arranged  corre- 
sponding  to  the  sheets  or  liquid  channels  holding 

40  liquid  (ink),  heat  energy  is  generated  at  the  elec- 
tricity-heat  converters  to  effect  film  boiling  at  the 
heat  acting  surface  of  the  recording  head,  and 
consequently  the  bubbles  within  the  liquid  (ink)  can 
be  formed  corresponding  one  by  one  to  the  driving 

45  signals.  By  discharging  the  liquid  (ink)  through  an 
opening  for  discharging  by  growth  and  shrinkage  of 
the  bubble,  at  least  one  droplet  is  formed.  By 
making  the  driving  signals  into  pulse  shapes, 
growth  and  shrinkage  of  the  bubble  can  be  effected 

50  instantly  and  adequately  to  accomplish  more  pref- 
erably  discharge  of  the  liquid  (ink)  particularly  ex- 
cellent  in  response  characteristic.  As  the  driving 
signals  of  such  pulse  shape,  those  as  disclosed  in 
U.S.  Patents  4,463,359  and  4,345,262  are  suitable. 

55  Further  excellent  recording  can  be  performed  by 
employment  of  the  conditions  described  in  U.S. 
Patent  4,313,124  of  the  invention  concerning  the 
temperature  elevation  rate  of  the  above-mentioned 

5 
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heat  acting  surface. 
As  the  constitution  of  the  recording  head,  in 

addition  to  the  combination  constitutions  of  dis- 
charging  orifice,  liquid  channel,  electricity-heat  con- 
verter  (linear  liquid  channel  or  right  angle  liquid 
channel)  as  disclosed  in  the  above-mentioned  re- 
spective  specifications,  the  constitution  by  use  of 
U.S.  Patents  4,558,333  and  4,459,600  disclosing 
the  constitution  having  the  heat  acting  portion  ar- 
ranged  in  the  flexed  region  is  also  included  in  the 
present  invention.  In  addition,  the  present  invention 
can  be  also  effectively  made  the  constitution  as 
disclosed  in  Japanese  Patent  Laid-Open  Applica- 
tion  No.  59-123670  which  discloses  the  constitution 
using  a  slit  common  to  a  plurality  of  electricity-heat 
converters  as  the  discharging  portion  of  the  elec- 
tricity-heat  converter  or  Japanese  Patent  Laid-Open 
Application  No.  59-138461  which  discloses  the 
constitution  having  the  opening  for  absorbing  pres- 
sure  wave  of  heat  energy  correspondent  to  the 
discharging  portion. 

Further,  as  the  recording  head  of  the  full  line 
type  having  a  length  corresponding  to  the  maxi- 
mum  width  of  recording  medium  which  can  be 
recorded  by  the  recording  device,  either  the  con- 
stitution  which  satisfies  its  length  by  combination  of 
a  plurality  of  recording  heads  as  disclosed  in  the 
above-mentioned  specifications  or  the  constitution 
as  one  recording  head  integrally  formed  may  be 
used,  and  the  present  invention  can  exhibit  the 
effects  as  described  above  further  effectively. 

In  addition,  the  present  invention  is  effective  for 
a  recording  head  of  the  freely  exchangeable  chip 
type  which  enables  electrical  connection  to  the 
main  device  or  supply  of  ink  from  the  main  device 
by  being  mounted  on  the  main  device,  or  for  the 
case  by  use  of  a  recording  head  of  the  cartridge 
type  provided  integrally  on  the  recording  head  it- 
self. 

Also,  addition  of  a  restoration  means  for  the 
recording  head,  a  preliminary  auxiliary  means,  etc. 
provided  as  the  constitution  of  the  recording  device 
of  the  present  invention  is  preferable,  because  the 
effect  of  the  present  invention  can  be  further  stabi- 
lized.  Specific  examples  of  these  may  include,  for 
the  recording  head,  capping  means,  cleaning 
means,  pressurization  or  aspiration  means,  elec- 
tricity-heat  converters  or  another  heating  element 
or  preliminary  heating  means  according  to  a  com- 
bination  of  these,  and  it  is  also  effective  for  per- 
forming  stable  recording  to  perform  preliminary 
mode  which  performs  discharging  separate  from 
recording. 

Further,  as  the  recording  mode  of  the  record- 
ing  device,  the  present  invention  is  extremely  ef- 
fective  for  not  only  the  recording  mode  only  of  a 
primary  stream  color  such  as  black  etc.,  but  also  a 
device  equipped  with  at  least  one  of  plural  different 

colors  or  full  color  by  color  mixing,  whether  the 
recording  head  may  be  either  integrally  constituted 
or  combined  in  plural  number. 

As  mentioned  above,  according  to  the  present 
5  invention  since  the  recording  liquid  discharge  con- 

dition  from  each  discharge  openings  can  be  de- 
tected  securely,  it  is  possible  to  carry  out  the  idle 
discharge  operation  in  necessary  times  concen- 
trate^  as  per  the  discharge  opening  whose  dis- 

io  charge  operation  is  bad.  Consequently,  the  clog- 
ging  can  be  eliminated  effectively  with  small  quan- 
tity  of  consumption  ink. 

In  addition,  even  when  the  clogging  can  not  be 
eliminated  by  the  idle  discharge  operation,  the  cor- 

15  responding  information  can  be  obtained.  As  a  re- 
sult,  the  head  can  be  cleaned  off  as  occasion 
demands,  thus  the  high  quality  recording  image 
can  be  easily  obtained. 

The  present  invention  relates  to  a  recover 
20  method  of  an  ink  jet  apparatus  comprising  steps  of 

a  whole  preliminary  discharge  step  for  effecting  a 
preliminary  discharge  for  recover  irrelevant  to  re- 
cording  as  for  each  of  discharge  openings  dis- 
charging  ink  of  a  head  and  for  detecting  discharge 

25  condition  from  each  discharge  opening;  and  a 
selective  preliminary  discharge  step  for  effecting 
the  preliminary  discharge  for  recover  selectively  for 
the  discharge  opening  detected  bad  discharge 
upon  said  all  preliminary  discharge  step. 

30 
Claims 

1.  A  recover  method  of  an  ink  jet  apparatus  com- 
prising  steps  of: 

35  a  whole  preliminary  discharge  step  for  ef- 
fecting  a  preliminary  discharge  for  recover  ir- 
relevant  to  recording  as  for  each  of  discharge 
openings  of  a  head  discharging  ink  and  for 
detecting  discharge  condition  from  each  dis- 

40  charge  opening; 
a  selective  preliminary  discharge  step  for 

effecting  a  preliminary  discharge  for  recover 
selectively  as  for  the  discharge  opening  de- 
tected  bad  discharge  upon  said  whole  prelimi- 

45  nary  discharge  step. 

2.  A  recover  method  of  an  ink  jet  apparatus  ac- 
cording  to  claim  1,  wherein  said  whole  prelimi- 
nary  discharge  is  effected  sequentially  from 

50  the  discharge  opening  positioned  end 
thereamong,  discharge  condition  being  detect- 
ed  by  a  pair  of  detecting  means  disposed  at 
both  ends  of  plural  discharge  openings. 

55  3.  A  recover  method  of  an  ink  jet  apparatus  ac- 
cording  to  claim  1,  wherein  said  selective  pre- 
liminary  discharge  is  effected  in  plural  times. 

6 
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4.  A  recover  method  of  an  ink  jet  apparatus  ac- 
cording  to  claim  1,  further  having  an  alarm 
step  for  alarming  the  bad  discharge  when  it  is 
detected  after  said  selective  preliminary  dis- 
charge  step. 

5.  A  recover  method  of  an  ink  jet  apparatus  ac- 
cording  to  claim  1,  further  having  pressure 
recover  step  for  pressuring  the  ink  in  the  ink 
jet  head  from  ink  supply  side  when  bad  dis- 
charge  is  detected  after  said  selective  prelimi- 
nary  discharge  step  to  thereby  discharge  the 
ink  from  the  plural  discharge  openings. 

6.  A  recover  method  of  an  ink  jet  apparatus  ac- 
cording  to  claim  1,  further  having  absorb  re- 
cover  step  for  absorbing  and  discharging  the 
ink  from  plural  discharge  openings,  when  bad 
discharge  is  detected  after  said  selective  pre- 
liminary  discharge  step. 

7.  An  ink  jet  apparatus  having: 
an  ink  jet  head  having  plural  discharge 

openings  for  discharging  ink  therefrom; 
detecting  means  for  detecting  discharge 

condition  of  ink  from  plural  discharge  open- 
ings; 

controlling  means  for  effecting  preliminary 
discharge  for  recover  irrelevant  to  recording  as 
for  all  of  the  discharge  openings  and  for  de- 
tecting  discharge  condition  from  each  dis- 
charge  openings  by  said  detecting  means,  and 
effecting  preliminary  discharge  for  recover  se- 
lectively  as  for  the  discharge  opening  detected 
bad  discharge  based  on  result  of  the  detection. 

8.  An  ink  jet  apparatus  according  to  claim  7, 
further  having  an  ink  receive  portion  for  receiv- 
ing  the  ink  preliminary  discharged. 

9.  An  ink  jet  apparatus  according  to  claim  8,  said 
ink  receive  portion  is  a  cap  for  covering  plural 
discharge  openings. 

10.  An  ink  jet  apparatus  according  to  claim  7, 
further  including  one  or  more  additional  ink  jet 
head. 

11.  An  ink  jet  apparatus  according  to  claim  10, 
wherein  said  plural  ink  jet  head  discharge  dif- 
ferent  kinds  of  ink,  respectively. 

12.  An  ink  jet  apparatus  according  to  claim  7, 
wherein  said  ink  jet  head  is  a  full-line  type  one 
in  which  plural  discharge  openings  are  dis- 
posed  over  whole  width  of  recording  area  of  a 
material  to  be  recorded. 

13.  An  ink  jet  apparatus  according  to  claim  7, 
wherein  said  ink  jet  head  has  an  electric-ther- 
mal  converting  member  as  a  thermal  energy 
generating  member  generating  thermal  energy 

5  used  for  discharging  the  ink. 

14.  An  ink  jet  apparatus  according  to  claim  7,  said 
detecting  means  has  a  light  emitting  element 
and  light  receiving  element. 

10 
15.  An  ink  jet  apparatus  according  to  claim  7, 

wherein  said  detecting  means  are  disposed 
adjacent  to  both  ends  of  plural  discharge  open- 
ings. 

15 
Patentanspruche 

1.  Auffrischungsverfahren  bei  einem  Tintenstrah- 
laufzeichnungsgerat,  das  die  Schritte  aufweist: 

20  einen  vollen  Vor-AusstoBschritt,  urn  unab- 
hangig  vom  Aufzeichnen  einen  Vor-AusstoB 
zur  Auffrischung  jeder  AusstoBoffnung  eines 
Tinte  ausstoBenden  Kopfes  zu  bewirken  und 
den  AusstoBzustand  jeder  AusstoBoffnung  zu 

25  ermitteln,  und 
einen  selektiven  Vor-AusstoBschritt,  urn  ein 

Vor-AusstoBen  zum  selektiven  Auffrischen  der 
AusstoBoffnung  zu  bewirken,  bei  der  ein 
schlechter  AusstoB  beim  vollen  Vor-AusstoB- 

30  schritt  ermittelt  wurde. 

2.  Auffrischungsverfahren  bei  einem  Tintenstrah- 
laufzeichnungsgerat  nach  Anspruch  1  ,  bei  dem 
der  voile  Vor-AusstoB  aufeinanderfolgend  von 

35  der  endseitig  angeordneten  AusstoBoffnung 
aus  bewirkt  wird,  wobei  der  AusstoBzustand 
mit  einem  Paar  von  Detektoren  ermittelt  wird, 
die  an  beiden  Enden  der  Vielzahl  von  AusstoB- 
offnungen  angeordnet  sind. 

40 
3.  Auffrischungsverfahren  bei  einem  Tintenstrah- 

laufzeichnungsgerat  nach  Anspruch  1  ,  bei  dem 
das  selektive  Vor-AusstoBen  mehrmals  bewirkt 
wird. 

45 
4.  Auffrischungsverfahren  bei  einem  Tintenstrah- 

laufzeichnungsgerat  nach  Anspruch  1  ,  das  fer- 
ner  einen  Warnschritt  hat,  urn  bei  schlechtem 
AusstoB  zu  warnen,  wenn  dieser  nach  dem 

50  selektiven  Vor-AusstoBschritt  ermittelt  wird. 

5.  Auffrischungsverfahren  bei  einem  Tintenstrah- 
laufzeichnungsgerat  nach  Anspruch  1  ,  das  fer- 
ner  einen  Druckwiederherstellungsschritt  hat, 

55  urn  die  Tinte  im  Tintenstrahlkopf  von  der  Tin- 
tenzufuhrseite  her  unter  Druck  zu  setzen  und 
dadurch  die  Tinte  aus  der  Vielzahl  von  Aus- 
stoBoffnungen  auszustoBen,  wenn  nach  dem 

7 
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selektiven  Vor-AusstoBschritt  schlechter  Aus- 
stoB  ermittelt  wird. 

6.  Auffrischungsverfahren  bei  einem  Tintenstrah- 
laufzeichnungsgerat  nach  Anspruch  1  ,  das  fer- 
ner  einen  Absorptionsauffrischungsschritt  hat, 
urn  die  Tinte  aus  einer  Vielzahl  von  AusstoB- 
offnungen  zu  absorbieren  und  auszustoBen, 
wenn  schlechter  AusstoB  nach  dem  selektiven 
Vor-AusstoBschritt  ermittelt  wird. 

7.  Tintenstrahlaufzeichnungsgerat  mit: 
einem  Tintenstrahlkopf,  der  eine  Vielzahl 

von  AusstoBoffnungen  hat,  urn  aus  diesen  Tin- 
te  auszustoBen, 

Detektoren,  urn  den  AusstoBzustand  der 
Tinte  aus  der  Vielzahl  von  AusstoBoffnungen 
zu  ermitteln; 

einer  Steuereinrichtung,  urn  unabhangig 
vom  Aufzeichnen  ein  Vor-AusstoBen  zum  Auf- 
frischen  jeder  AusstoBoffnung  zu  bewirken  und 
den  AusstoBzustand  von  jeder  AusstoBoffnung 
mit  den  Detektoren  zu  ermitteln  und  urn  das 
Vor-AusstoBen  zum  selektiven  Auffrischen  der 
AusstoBoffnung  zu  bewirken,  bei  der  schlech- 
tes  AusstoBen  als  Ergebnis  der  Erfassung  er- 
mittelt  wird. 

8.  Tintenstrahlaufzeichnungsgerat  nach  Anspruch 
7,  das  ferner  einen  Tintenaufnahmeabschnitt 
hat,  urn  die  vor-ausgestoBene  Tinte  aufzuneh- 
men. 

9.  Tintenstrahlaufzeichnungsgerat  nach  Anspruch 
8,  bei  dem  der  Tintenaufnahmeabschnitt  eine 
Abdeckung  ist,  urn  die  Vielzahl  von  AusstoBoff- 
nungen  zu  bedecken. 

10.  Tintenstrahlaufzeichnungsgerat  nach  Anspruch 
7,  das  ferner  einen  zusatzlichen  Tintenstrahl- 
kopf  oder  mehrere  zusatzliche  Tintenstrahlkop- 
fe  aufweist. 

11.  Tintenstrahlaufzeichnungsgerat  nach  Anspruch 
10,  bei  dem  jeder  der  Tintenstrahlkopfe  jeweils 
eine  andere  Art  von  Tinte  ausstoBt. 

12.  Tintenstrahlaufzeichnungsgerat  nach  Anspruch 
7,  bei  dem  der  Tintenstrahlkopf  vom  Vollzeilen- 
typ  ist,  bei  dem  eine  Vielzahl  von  AusstoBoff- 
nungen  uber  die  gesamte  Breite  des  Aufzeich- 
nungsgebietes  eines  Materials  angeordnet 
sind,  auf  dem  die  Aufzeichnung  vorgenommen 
werden  soil. 

13.  Tintenstrahlaufzeichnungsgerat  nach  Anspruch 
7,  bei  dem  der  Tintenstrahlkopf  ein  elektrother- 
misches  Wandlerelement  als  Warmeenergieer- 

zeugungselement  hat,  das  Warmeenergie  er- 
zeugt,  die  zum  AusstoBen  der  Tinte  genutzt 
wird. 

5  14.  Tintenstrahlaufzeichnungsgerat  nach  Anspruch 
7,  bei  dem  die  Detektoren  ein  lichtemittieren- 
des  und  ein  lichtaufnehmendes  Element  ha- 
ben. 

io  15.  Tintenstrahlaufzeichnungsgerat  nach  Anspruch 
7,  bei  dem  die  Detektoren  benachbart  zu  bei- 
den  Enden  der  Vielzahl  von  AusstoBoffnungen 
angeordnet  sind. 

15  Revendicatlons 

1.  Procede  de  restauration  d'un  appareil  a  jets 
d'encre,  comprenant  les  etapes  qui  compren- 
nent  : 

20  une  etape  de  decharge  preliminaire  globa- 
le  pour  effectuer  une  decharge  preliminaire 
afin  de  realiser  une  restauration  independam- 
ment  d'un  enregistrement  pour  chacune  des 
ouvertures  de  decharge  d'une  tete  dechar- 

25  geant  de  I'encre  et  pour  detecter  la  condition 
de  decharge  a  partir  de  chaque  ouverture  de 
decharge  ; 

une  etape  de  decharge  preliminaire  selec- 
tive  pour  effectuer  une  decharge  preliminaire 

30  destinee  a  une  restauration  portant  selective- 
ment  sur  une  decharge  mauvaise  detectee 
pour  une  ouverture  de  decharge  a  la  suite  de 
ladite  etape  de  decharge  preliminaire  globale. 

35  2.  Procede  de  restauration  d'un  appareil  a  jets 
d'encre  selon  la  revendication  1,  dans  lequel 
ladite  decharge  preliminaire  globale  est  effec- 
tuee  sequentiellement  a  partir  de  I'ouverture 
de  decharge  situee  a  I'une  de  ses  extremites, 

40  la  condition  de  decharge  etant  detectee  par 
une  paire  de  moyens  de  detection  disposee 
aux  deux  extremites  de  plusieurs  ouvertures 
de  decharge. 

45  3.  Procede  de  restauration  d'un  appareil  a  jets 
d'encre  selon  la  revendication  1,  dans  lequel 
ladite  decharge  preliminaire  selective  est  effec- 
tuee  plusieurs  fois. 

50  4.  Procede  de  restauration  d'un  appareil  a  jets 
d'encre  selon  la  revendication  1,  comportant 
en  outre  une  etape  d'alarme  destinee  a  de- 
clencher  une  alarme  de  mauvaise  decharge 
lorsqu'elle  est  detectee  apres  ladite  etape  de 

55  decharge  preliminaire  selective. 

5.  Procede  de  restauration  d'un  appareil  a  jets 
d'encre  selon  la  revendication  1,  ayant  en  ou- 

8 
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tre  une  etape  de  restauration  de  pression  pour 
mettre  sous  pression  I'encre  dans  la  tete  a  jets 
d'encre  a  partir  d'un  cote  d'alimentation  en 
encre  lorsqu'une  mauvaise  decharge  est  de- 
tectee  apres  ladite  etape  de  decharge  prelimi-  5 
naire  selective  pour  decharger  ainsi  I'encre  a 
partir  des  diverses  ouvertures  de  decharge. 

6.  Procede  de  restauration  d'un  appareil  a  jets 
d'encre  selon  la  revendication  1,  comportant  10 
en  outre  une  etape  de  restauration  par  absorp- 
tion  pour  absorber  et  decharger  I'encre  a  partir 
de  plusieurs  ouvertures  de  decharge  lors- 
qu'une  mauvaise  decharge  est  detectee  apres 
ladite  etape  de  decharge  preliminaire  selective.  is 

ouvertures  de  decharges  sont  disposees  sur 
toute  la  largeur  d'une  zone  d'enregistrement 
d'un  support  devant  etre  enregistre. 

13.  Appareil  a  jets  d'encre  selon  la  revendication 
7,  dans  lequel  ladite  tete  a  jets  d'encre  com- 
porte  un  element  de  conversion  electrothermi- 
que  en  tant  qu'element  de  generation  d'ener- 
gie  thermique  generant  de  I'energie  thermique 
utilisee  pour  decharger  I'encre. 

14.  Appareil  a  jets  d'encre  selon  la  revendication 
7,  dans  lequel  lesdits  moyens  de  detection 
comprennent  un  element  d'emission  de  lumie- 
re  et  un  element  de  reception  de  lumiere. 

Appareil  a  jets  d'encre  comportant  :  15. 
une  tete  a  jets  d'encre  presentant  plu- 

sieurs  ouvertures  de  decharge  destinees  a  en 
decharger  de  I'encre  ;  20 

des  moyens  de  detection  destines  a  de- 
tecter  une  condition  de  decharge  d'encre  a 
partir  de  plusieurs  ouvertures  de  decharge  ; 

des  moyens  de  commande  destines  a  ef- 
fectuer  une  decharge  preliminaire  pour  une  25 
restauration  independamment  d'un  enregistre- 
ment  portant  sur  la  totalite  des  ouvertures  de 
decharge  et  pour  detecter  une  condition  de 
decharge  a  partir  de  chacune  des  ouvertures 
de  decharge  par  lesdits  moyens  de  detection,  30 
et  pour  effectuer  une  decharge  preliminaire 
pour  une  restauration  selective  concernant 
I'ouverture  de  decharge  pour  laquelle  une 
mauvaise  decharge  a  ete  detectee  sur  la  base 
du  resultat  de  la  detection.  35 

Appareil  a  jets  d'encre  selon  la  revendication 
7,  dans  lequel  lesdits  moyens  de  detection 
sont  disposes  de  fagon  a  etre  adjacents  aux 
deux  extremites  des  ouvertures  de  decharge. 

8.  Appareil  a  jets  d'encre  selon  la  revendication 
7,  comportant  en  outre  une  partie  de  reception 
d'encre  destinee  a  recevoir  I'encre  dechargee 
de  fagon  preliminaire.  40 

9.  Appareil  a  jets  d'encre  selon  la  revendication 
8,  dans  lequel  ladite  partie  de  reception  d'en- 
cre  est  une  coiffe  destinee  a  recouvrir  plu- 
sieurs  ouvertures  de  decharge.  45 

10.  Appareil  a  jets  d'encre  selon  la  revendication 
7,  comportant  en  outre  une  ou  plusieurs  tetes 
a  jet  d'encre  supplementaires. 

11.  Appareil  a  jets  d'encre  selon  la  revendication 
10,  dans  lequel  lesdites  tetes  a  jets  d'encre 
dechargent  differents  types  d'encre,  respecti- 
vement. 

12.  Appareil  a  jets  d'encre  selon  la  revendication 
7,  dans  lequel  ladite  tete  a  jets  d'encre  est 
d'un  type  a  pleine  ligne  dans  laquelle  plusieurs 

50 

55 
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