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©  An  ink  jet  recording  apparatus  includes  a  record-  • 
ing  head  having  ink  discharging  portions  for  dis- 
charging  ink  and  an  ink  chamber  for  supplying  the 
ink  to  the  discharging  portions  in  accordance  with 
discharging  of  the  ink  by  the  discharging  portions;  a 
plurality  of  ink  supply  ports  for  supplying  the  ink  to 
the  ink  chamber;  ink  supplying  systems  for  sup- 
plying  the  ink  through  the  ink  supplying  ports;  a 
plurality  of  temperature  detector  for  detecting  tem- 
peratures  of  the  recording  head  at  different  positions; 
a  controller,  responsive  to  the  temperature  detectors, 
for  controlling  supply  of  the  ink  through  the  ink 
supply  ports  and  by  the  ink  supplying  systems. 
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AN  INK  JET  RECORDING  APPARATUS 

FIELD  OF  THE  INVENTION  AND  RELATED  ART 

The  present  invention  relates  to  an  ink  jet  re- 
cording  apparatus,  more  particularly  to  an  ink  jet 
recording  apparatus  provided  with  a  recording  head 
having  a  chamber  for  containing  ink  to  be  ejected 
through  an  ejection  outlet. 

Known  ink  jet  heads  include  a  type  wherein  the 
liquid  in  the  liquid  passage  is  pressurized  by  de- 
formation  of  a  piezoelectric  element,  for  example, 
to  eject  ink  droplet,  a  type  wherein  a  pair  of  elec- 
trodes  is  used,  and  the  liquid  droplet  is  electrostati- 
cally  sucked  to  be  ejected  by  the  electric  field 
between  the  electrode,  and  a  type  wherein  a  ther- 
mal  energy  generating  element  disposed  in  the 
liquid  passage  rapidly  generates  heat  to  produce  a 
bubble  in  the  ink  liquid  to  eject  a  droplet  of  the  ink. 
Among  these  types,  the  thermal  energy  using  type 
can  be  said  to  be  particularly  advantageous  in  that 
a  number  of  ejection  outlets  and  thermal  energy 
generating  elements  can  be  arranged  at  very  high 
density  without  much  difficulty,  and  also  in  that 
high  speed  recording  is  possible. 

From  another  aspect,  known  recording  heads 
contain  a  serial  printing  type  wherein  the  recording 
operation  is  carried  out  while  a  recording  head  is 
moving  in  a  predetermined  detection  relative  to  the 
recording  material  such  as  sheet  of  paper  and  a 
line  type  (full-line  type)  wherein  a  number  of  ejec- 
tion  outlets  and  ejection  energy  generating  ele- 
ments  are  disposed  corresponding  to  the  entire 
width  of  the  recording  material.  From  the  stand- 
point  of  the  high  speed  printing,  the  line  type  is 
advantageous. 

However,  in  the  ink  jet  recording  head  of  the 
conventional  line  type,  when  a  high  density  image 
recording  operation  such  as  for  solid  image  record- 
ing  operation  in  which  all  of  the  heat  generating 
elements  are  driven  at  once,  or  a  high  speed 
recording  operation  in  which  the  heat  generating 
elements  are  driven  at  high  frequency  (greater 
number  of  heat  generating  elements  are  driven  per 
unit  time),  is  performed,  residual  portions  of  the 
heat  generated  by  the  heat  generating  elements 
are  not  sufficiently  removed,  as  the  case  may  be, 
only  by  the  carrying-over  of  the  heat  by  the  ejected 
ink  or  by  the  heat  transfer  through  various  parts  of 
the  recording  head.  In  addition,  the  recording  head 
or  the  ink  are  heated  by  the  heat  generated  by 
drivers  for  driving  the  heat  generating  elements. 
During  the  long  term  recording  operation  using  the 
heat  energy,  the  heat  is  accumulated  in  the  record- 
ing  head  or  the  ink.  As  a  result,  a  temperature 
gradient  is  produced  in  the  ink  in  the  common  ink 
chamber.  Referring  to  Figure  5  (A),  (B)  and  (C),  this 

will  be  described  in  more  detail.  In  the  case  of  the 
ink  contained  in  the  common  chamber  in  the  re- 
cording  head  shown  in  Figure  5  (B),  the  tempera- 
ture  of  the  ink  is  highest  adjacent  to  the  center  of 

5  the  recording  head  due  to  the  heat  accumulation 
during  the  recording  operation  in  many  cases.  On 
the  other  hand,  the  temperature  of  the  ink  supplied 
from  the  supply  pipe  8  is  mostly  influenced  by  the 
ambient  temperature,  and  therefore,  it  is  usually 

io  lower  than  the  temperature  of  the  ink  in  the  head. 
Due  to  these  two  factors,  the  temperature  gradient 
of  the  ink  in  the  common  chamber  becomes  as 
shown  in  Figure  5,  (C),  for  example.  This  results  in 
the  ink  having  different  viscosity  in  the  common 

75  liquid  chamber,  and  then,  the  volume  of  the  ink 
droplet  discharged  from  the  ejection  outlets  at  the 
right  side  in  the  Figure  is  larger  than  that  at  the  left 
side.  Therefore,  the  recorded  image  has  such  a 
non-uniform  image  density  in  the  direction  of  the 

20  recording  width  S  that  the  right  side  has  a  higher 
density  than  the  left  side.  Thus,  the  quality  of  the 
recorded  image  may  be  degraded. 

This  tendency  becomes  more  remarkable  with 
the  increase  of  the  number  of  ejection  outlet  (to 

25  128  to  256,  for  example).  Particularly,  in  the  case 
of  the  recording  head  of  the  line  type  wherein  the 
ink  is  ejected  with  the  bubble  generated  by  the 
thermal  energy,  the  number  of  ejection  outlets  may 
be  increased  up  to  as  large  as  several  thousands  in 

30  which  case  the  above  problem  will  be  further  re- 
markable. 

If  the  temperature  gradient  in  the  ink  is  so 
large  that  there  exists  a  portion  having  a  tempera- 
ture  higher  than  a  predetermined  level,  the  bubble 

35  formation  becomes  improper  in  the  case  of  the 
recording  head  in  which  the  ink  is  ejected  by  the 
formation  of  the  bubble  using  the  thermal  energy. 
In  addition,  the  dissolved  gases  in  the  ink  become 
easy  to  evaporate  to  obstruct  the  proper  ink  droplet 

40  formation. 

SUMMARY  OF  THE  INVENTION 

45  Accordingly,  it  is  a  principal  object  of  the 
present  invention  to  provide  an  ink  jet  recording 
apparatus  which  is  substantially  free  from  the  prob- 
lem  arising  from  the  droplet  volume  change  or  the 
ink  viscosity  change  attributable  to  the  temperature 

so  gradient  of  the  ink  jet  recording  head  of  an  ink  jet 
recording  type  using  the  thermal  energy,  and/or  the 
temperature  gradient  in  the  ink  supplied  in  the 
recording  head. 

It  is  another  object  of  the  present  invention  to 
provide  an  ink  jet  recording  apparatus  which  can 
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provide  substantially  uniform  image  density  over 
the  entire  width  of  the  recording  material  in  which 
one  recording  head  can  provide  the  record  at  once. 

It  is  a  further  object  of  the  present  invention  to 
provide  an  ink  jet  recording  apparatus  which  can 
be  properly  operated  at  all  times,  and  the  image 
recording  are  always  stabilized  when  the  continu- 
ous  recording  operation  is  performed  for  a  long 
period  of  time. 

According  to  an  aspect  of  the  present  inven- 
tion,  there  is  provided  an  ink  jet  recording  appara- 
tus,  comprising:  a  recording  head  having  ink  dis- 
charging  portions  for  discharging  ink  and  an  ink 
chamber  for  supplying  the  ink  to  the  discharging 
portions  in  accordance  with  discharging  of  the  ink 
by  the  discharging  portions;  a  plurality  of  ink  sup- 
ply  ports  for  supplying  the  ink  to  the  ink  chamber; 
ink  supplying  means  for  supplying  the  ink  through 
said  ink  supplying  ports;  a  plurality  of  temperature 
detecting  means  for  detecting  temperatures  of  said 
recording  head  at  different  positions;  control 
means,  responsive  to  said  temperature  detecting 
means,  for  controlling  supply  of  the  ink  through 
said  ink  supply  ports  and  by  said  ink  supplying 
means. 

According  to  another  aspect  of  the  present 
invention,  there  is  provided  an  ink  jet  recording 
apparatus,  comprising:  a  recording  head  including 
heat  generating  elements  for  generating  heat  en- 
ergy  contributable  to  discharge  ink,  ink  passages 
corresponding  to  the  heat  generating  elements,  and 
an  ink  chamber  communicating  with  the  ink  pas- 
sages;  a  plurality  of  supply  pipes  communicating 
with  the  ink  chamber;  a  plurality  of  temperature 
sensors  for  detecting  temperatures  of  said  record- 
ing  head  at  different  positions;  control  means,  re- 
sponsive  to  said  temperature  sensors,  for  selec- 
tively  supplying  the  ink  through  said  ink  passages. 

Further,  the  present  invention  provides  an  ink 
jet  recording  apparatus  provided  with  a  plurality  of 
ink  supply  ports  for  supplying  ink  to  the  recording 
head,  and  proper  supply  port  or  ports  are  selected 
from  the  plural  supply  ports  in  accordance  with  the 
temperature  distribution  of  the  recording  head,  and 
the  ink  is  supplied  from  the  selected  port  or  ports, 
whereby  the  temperature  of  the  recording  head  is 
made  more  uniform,  and  in  addition,  the  tempera- 
ture  of  the  recording  head  can  be  reduced. 

In  addition,  the  present  invention  provides  an 
ink  jet  recording  apparatus  including  a  recording 
head  provided  with  ejection  outlets  for  ejecting  ink 
and  an  ink  chamber  for  supplying  the  ink  toward 
the  ejection  outlet  in  accordance  with  the  ejection 
of  the  ink  therethrough,  a  plurality  of  ink  supply 
ports  for  supplying  the  ink  to  the  ink  chamber,  ink 
supply  means  for  supplying  the  ink  through  the  ink 
supply  ports,  a  plurality  of  temperature  detecting 
means  for  detecting  temperature  of  the  recording 

head  at  plural  different  positions,  and  control 
means  for  controlling  quantity  of  the  ink  supplied 
from  the  plural  ink  supply  ports  by  said  supply 
means  in  accordance  with  the  temperature  de- 

5  tected  by  the  temperature  detecting  means. 
These  and  other  objects,  features  and  advan- 

tages  of  the  present  invention  will  become  more 
apparent  upon  a  consideration  of  the  following  de- 
scription  of  the  preferred  embodiments  of  the 

70  present  invention  taken  in  conjunction  with  the  ac- 
companying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
75 

Figure  1A  is  a  somewhat  schematic  top  sec- 
tional  view  of  an  ink  jet  recording  head  according 
to  an  embodiment  of  the  present  invention. 

Figure  1B  is  a  side  sectional  view  of  the 
20  same. 

Figure  2  is  a  block  diagram  of  an  ink  supply 
system  and  a  control  system  therefor  for  supplying 
ink  to  the  recording  head  shown  in  Figure  1. 

Figure  3  is  a  flow  chart  showing  the  control 
25  process  for  the  ink  supply  system  shown  in  Figure 

2. 
Figure  4  is  a  block  diagram  illustrating  an  ink 

supply  system  and  a  control  system  therefor  ac- 
cording  to  another  embodiment  of  the  present  in- 

30  vention. 
Figure  5  shows  a  schematic  top  plan  view  of 

a  recording  material,  a  somewhat  schematic  top 
plan  view  of  the  recording  head  and  a  temperature 
distribution,  illustrating  a  relationship  between  the 

35  ink  temperature  distribution  in  a  common  chamber 
and  the  image  record  density  in  a  conventional 
recording  head. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
40  MENTS 

In  the  ink  jet  recording  apparatus  according  to 
this  embodiment,  the  temperatures  of  the  recording 
heads  are  detected  at  different  positions.  If  the 

45  temperature  distribution  in  the  recording  head  is  so 
non-uniform  beyond  a  predetermined  level,  a  prop- 
er  supply  port  is  selected  from  plural  ink  supply 
ports  for  supplying  ink  to  the  recording  head  in 
consideration  of  the  detected  non-uniformity,  and 

so  the  ink  is  supplied  through  the  supply  port.  By 
doing  so,  the  temperature  of  the  recording  head  is 
lowered  by  the  supplied  ink,  and  therefore,  the 
temperature  of  the  entire  recording  head  is  made 
uniform. 

55  The  embodiment  of  the  present  invention  will 
now  be  described  in  conjunction  with  the  drawings. 

Referring  to  Figures  1  A  and  1  B,  there  is  shown 
an  ink  jet  recording  head  used  with  the  ink  jet 

3 
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recording  apparatus  according  to  an  embodiment 
of  the  present  invention.  A  recording  head  1  is  of 
the  line  type  wherein  a  number  of  ejection  outlets 
which  will  hereinafter  be  called  "orifices"  are  pro- 
vided  corresponding  to  the  width  of  the  recording 
material.  During  the  recording  operation,  a  relative 
movement  is  imparted  between  the  recording  head 
1  and  the  recording  material,  and  the  ink  is  selec- 
tively  ejected  through  the  orifice  2  to  the  recording 
material.  The  recording  head  comprises  a  common 
ink  chamber  and  ink  passages  4  communicating 
with  the  respective  orifices  2  from  the  common 
chamber.  As  shown  in  Figure  1A,  the  ink  passages 
4  disposed  at  regular  intervals  are  provided  with 
respective  heat  generating  elements  5.  In  the  case 
of  electrothermal  transducer  element  used  as  the 
heat  generating  elements  5,  each  of  the  heat  gen- 
erating  elements  5  includes  a  heat  generating  re- 
sistor  layer  and  at  least  a  pair  of  electrodes  elec- 
trically  connected  therewith.  In  order  to  protect  the 
heat  generating  elements  from  the  ink  or  the  like, 
the  heat  generating  resistor  layer  and/or  the  elec- 
trodes  may  be  coated  with  protection  layers,  if 
necessary. 

The  recording  head  further  includes  a  first  sup- 
ply  port  6A  for  supplying  ink  to  the  common  ink 
chamber  3  and  a  second  supply  port  6B  for  sup- 
plying  the  ink  from  an  ink  container  which  will  be 
described  hereinafter  when  the  ink  is  supplied  to 
the  common  ink  chamber  3  or  when  the  ink  is 
circulated.  Temperature  sensors  8a  and  8b  are 
mounted  on  the  backside  of  the  ink  passages  4  of 
the  recording  head  (the  side  opposite  from  the  heat 
generating  element  5  through  the  substrate),  as 
shown  in  Figure  1B,  at  or  adjacent  the  opposite 
longitudinal  ends  of  the  array  of  the  orifices. 

Figure  2  is  a  block  diagram  illustrating  the  ink 
supply  system  and  the  circulation  system  for  the 
recording  head  1.  The  system  includes  a  supply 
pipe  8  for  supplying  the  ink  from  the  ink  supply 
container  15  through  the  supply  port  6A  to  the 
recording  head  during  the  recording  operation,  a 
second  supply  pipe  10  for  supplying  the  ink  to  the 
common  ink  chamber  3  of  the  recording  head  1 
through  the  supply  port  6B  during  the  recording 
and  circulating  operations,  shut-off  valves  in  the 
form  of  solenoid  valves  12A  and  12B  provided  in 
the  supply  pipes  8  and  9,  respectively.  The  supply 
container  15  is  provided  with  an  air  vent  valve  13. 
A  pump  14  is  driven  by  a  driver  20.  The  solenoid 
valves  12A  and  12B  are  operated  by  switching 
elements  18A  and  18B  for  energizing  or  deener- 
gizing  the  solenoid  valves.  A  control  circuit  21  is 
responsive  to  the  temperature  detection  signals  of 
the  temperature  sensors  8A  and  8B  to  control  the 
solenoid  valves  12A  and  12B  and  the  pump  14, 
which  will  be  described  in  more  detail  hereinafter. 
The  control  circuit  21  has  memory  means  for  stor- 

ing  the  problem  of  the  control  steps  which  will  be 
described  below  in  conjunction  with  Figure  3. 

Referring  to  Figure  3,  the  control  operation  of 
the  apparatus  according  to  an  embodiment  of  the 

5  present  invention  will  be  described. 
When  the  recording  operation  is  performed,  the 

solenoid  valve  12A  is  opened  at  step  S1,  and  the 
air  vent  valve  13  is  opened.  At  step  S2,  the  sole- 
noid  valve  12B  is  closed.  Thereafter,  that  is,  at  step 

io  S3,  the  recording  head  is  driven  to  start  the  record- 
ing  operation.  At  step  S4,  the  temperature  T1  adja- 
cent  the  first  supply  port  6A  is  detected  by  the 
temperature  sensor  8A  and  the  temperature  T2 
adjacent  to  the  second  supply  port  6B  is  detected 

75  by  the  temperature  sensor  8B. 
At  step  S5,  a  difference  AT  between  the  tem- 

peratures  T1  and  T2  is  obtained.  At  step  S6,  the 
discrimination  is  made  as  to  whether  the  tempera- 
ture  difference  AT  is  beyond  the  upper  limit  To  or 

20  not.  If  not,  the  steps  S4  -  S6  are  repeatedly  ex- 
ecuted,  and  the  temperature  difference  is  mon- 
itored  until  the  upper  limit  temperature  To  is 
reached.  If  the  discrimination  indicates  that  the 
temperature  difference  reaches  the  upper  limit  tem- 

25  perature  To,  that  is,  the  temperature  T2  adjacent  to 
the  supply  port  6B  is  higher  than  the  temperature 
T1  adjacent  to  the  supply  port  6A  by  a  predeter- 
mined  difference  level,  the  solenoid  valve  12B  as- 
sociated  with  the  supply  port  6B  is  opened  at  step 

30  S7,  and  the  solenoid  valve  12A  associated  with  the 
supply  port  6A  is  closed  at  step  S8. 

At  step  S9,  the  temperatures  T1  and  T2  are 
detected  again.  At  step  S10,  the  temperature  dif- 
ference  AT  which  is  reverse  of  the  difference  at  the 

35  step  S5  that  is,  T1  -  T2  is  obtained.  Then,  the 
discrimination  is  made  as  to  whether  or  not  the 
temperature  difference  AT  reaches  the  upper  limit 
To  or  not.  If  not,  the  temperature  is  monitored  until 
the  upper  limit  temperature  To  is  reached,  similarly 

40  to  the  above-described  step.  When  the  discrimina- 
tion  indicates  that  the  upper  limit  temperature  To  is 
reached,  the  solenoid  valve  12A  is  opened  at  step 
S12,  and  the  solenoid  valve  12B  is  closed  at  step 
S13. 

45  At  step  S14,  the  discrimination  is  made  as  to 
whether  the  recording  operation  will  be  continued 
or  not.  If  so,  the  step  S4  is  executed,  and  if  not,  the 
solenoid  valve  12A  and  the  air  vent  valve  13  of  the 
container  1  5  are  closed  at  step  S1  5. 

so  By  the  control  described  above,  the  ink  is 
supplied  to  the  portion  where  the  ink  temperature 
is  high,  so  that  a  relatively  low  temperature  ink  is 
supplied  to  that  portion,  by  which  the  high  tem- 
perature  portion  of  the  recording  head  is  de- 

55  creased,  and  therefore,  the  temperature  distribution 
of  the  recording  head  can  be  made  uniform. 

When  the  ejection  recovery  operation  is  carried 
out,  although  not  shown  in  the  Figure,  the  solenoid 

4 
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valves  12A  and  12B  are  closed,  and  the  circulating 
valve  10  is  opened.  Then,  the  pump  14  is  driven  to 
eject  idly  the  ink  through  the  orifice  2. 

Referring  to  Figure  4,  the  recording  head  and 
the  ink  supply  system  for  supplying  the  ink  to  the 
recording  head  according  to  another  embodiment 
of  the  present  invention  will  be  described.  In  this 
embodiment,  in  addition  to  the  ink  supply  ports  6A 
and  6B  at  or  adjacent  the  longitudinal  end  of  the 
recording  head,  an  additional  ink  supply  port  6c  is 
provided  at  the  center  together  with  an  additional 
supply  pipe  30  and  solenoid  valve  12C. 

The  variation  of  the  ink  supply  port  selection 
may  be  increased,  so  that  the  control  operation  can 
be  effected  with  finer  steps  against  the  temperature 
distribution  of  the  recording  head. 

In  addition,  by  increasing  the  number  of  tem- 
perature  sensors  mounted  on  the  recording  head, 
the  temperature  distribution  can  be  detected  more 
accurately,  so  that  the  finer  control  is  possible. 

For  example,  as  shown  in  Figure  4,  the  tem- 
perature  sensors  8A,  8B,  8C  (8C  is  not  shown)  are 
mounted  corresponding  to  the  supply  ports  6A,  6B 
and  6C,  respectively.  On  the  basis  of  the  tempera- 
tures  detected  by  the  temperature  sensors,  the  ink 
supplies  through  the  supply  ports  6A,  6B  and  6C 
can  be  controlled. 

The  following  is  an  example  of  the  control. 
Normally,  the  solenoid  valve  12C  associated  with 
the  supply  port  6C  is  opened,  and  the  solenoid 
valves  1  2A  and  1  2B  associated  with  the  other  sup- 
ply  ports  6A  and  6B  are  closed.  Then,  the  compari- 
son  is  made  between  the  temperatures  detected  by 
the  temperature  sensors  8A  and  8B  and  the  tem- 
perature  detected  by  the  temperature  sensor  8C. 
When  the  temperature  difference  exceeds  the  de- 
sired  temperature  difference,  the  corresponding  so- 
lenoid  valve  or  valves  are  opened,  and  the  solenoid 
valve  12C  is  closed.  By  doing  so,  the  low  tempera- 
ture  ink  is  supplied  so  that  the  ink  temperature  in 
the  head  is  quickly  made  uniform. 

In  the  foregoing,  the  solenoid  valves  in  the 
supply  pipes  are  on-off-controlied.  If  the  upper  limit 
of  the  temperature  difference  To  is  desired  to  be 
decreased  in  order  to  further  increase  the  image 
quality,  flow  control  valves  are  used  in  place  of  the 
solenoid  valves  12A  and  12B,  so  that  the  amounts 
of  the  ink  supplied  to  the  supply  pipes  are  more 
finely  controlled.  In  this  case,  the  control  steps  are 
the  same  as  shown  in  Figure  3,  but  the  flow  rate  is 
controlled  in  accordance  with  the  temperature  de- 
tection  in  place  of  the  on-off-control  of  the  valves. 

The  recording  heads  described  in  the  fore- 
going  embodiments  are  particularly-effective  when 
the  ink  is  ejected  using  the  heat  generating  ele- 
ment,  but  the  present  invention  is  not  limited  to 
such  types,  but  is  applicable  to  the  case  where  the 
ejection  energy  is  produced  by  piezoelectric  ele- 

ment  or  the  like. 
As  described  in  the  foregoing,  according  to  the 

present  invention,  the  temperatures  of  the  record- 
ing  head  are  detected  at  different  positions,  and  if 

5  the  temperature  distribution  in  the  recording  head 
is  not  uniform,  more  particularly,  the  non-uniformity 
is  beyond  a  tolerable  limit,  the  ink  is  supplied  from 
a  selected  one  or  ones  of  plural  supply  ports  to  the 
recording  head,  by  which  the  temperature  of  the 

10  recording  head  can  be  reduced  by  the  ink  thus 
supplied,  and  the  temperature  distribution  of  the 
entire  recording  head  can  be  made  more  uniform. 
Therefore,  the  variation  of  the  size  of  the  ink 
droplet  ejected  can  be  suppressed,  and  therefore, 

15  the  difference  in  the  recording  density  on  the  re- 
cording  medium  can  be  reduced.  By  controlling  the 
amount  of  ink  supply  through  the  plural  ink  supply 
ports,  further  improved  recording  is  possible.  The 
present  invention  is  particularly  suitable  for  the  line 

20  type  recording  head. 
Furthermore,  according  to  the  present  inven- 

tion,  the  stabilized  recording  is  always  possible 
even  when  the  continuous  recording  operation  can 
be  carried  out  for  a  long  period  of  time,  in  addition, 

25  to  the  advantage  that  high  speed  recording  opera- 
tion  is  possible. 

While  the  invention  has  been  described  with 
reference  to  the  structures  disclosed  herein,  it  is 
not  confined  to  the  details  set  forth  and  this  ap- 

30  plication  is  intended  to  cover  such  modifications  or 
changes  as  may  come  within  the  purposes  of  the 
improvements  or  the  scope  of  the  following  claims. 

An  ink  jet  recording  apparatus  includes  a  re- 
cording  head  having  ink  discharging  portions  for 

35  discharging  ink  and  an  ink  chamber  for  supplying 
the  ink  to  the  discharging  portions  in  accordance 
with  discharging  of  the  ink  by  the  discharging  por- 
tions;  a  plurality  of  ink  supply  ports  for  supplying 
the  ink  to  the  ink  chamber;  ink  supplying  systems 

40  for  supplying  the  ink  through  the  ink  supplying 
ports;  a  plurality  of  temperature  detector  for  detect- 
ing  temperatures  of  the  recording  head  at  different 
positions;  a  controller,  responsive  to  the  tempera- 
ture  detectors,  for  controlling  supply  of  the  ink 

45  through  the  ink  supply  ports  and  by  the  ink  sup- 
plying  systems. 

Claims 
50 

1  .  An  ink  jet  recording  apparatus,  comprising: 
a  recording  head  having  ink  discharging  portions 
for  discharging  ink  and  an  ink  chamber  for  sup- 
plying  the  ink  to  the  discharging  portions  in  accor- 

55  dance  with  discharging  of  the  ink  by  the  discharg- 
ing  portions; 
a  plurality  of  ink  supply  ports  for  supplying  the  ink 
to  the  ink  chamber; 

5 
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ink  supplying  means  for  supplying  the  ink  through 
said  ink  supplying  ports; 
a  plurality  of  temperature  detecting  means  for  de- 
tecting  temperatures  of  said  recording  head  at  dif- 
ferent  positions;  5 
control  means,  responsive  to  said  temperature  de- 
tecting  means,  for  controlling  supply  of  the  ink 
through  said  ink  supply  ports  and  by  said  ink 
supplying  means. 

2.  An  ink  jet  recording  apparatus  according  to  w 
Claim  1,  wherein  the  ink  supply  through  each  of 
said  ink  supply  ports  is  on-off-controlled. 

3.  An  apparatus  according  to  Claim  1  ,  wherein 
the  supply  of  the  ink  through  each  of  said  ink 
supply  ports  is  changed  continuously  in  response  w 
to  said  temperature  detecting  means. 

4.  An  apparatus  according  to  Claim  1,  wherein 
each  of  said  discharging  portions  includes  an  ink 
discharging  outlet,  an  ink  passage  communicating 
with  the  ink  discharging  outlet  and  with  said  ink  20 
chamber  and  a  heat  generating  element  disposed 
in  the  ink  passage. 

5.  An  apparatus  according  to  Claim  1  ,  wherein 
said  discharging  portions  are  arranged  correspond- 
ing  to  a  width  of  a  recording  material  which  is  25 
faced  to  the  discharging  portions. 

6.  An  apparatus  according  to  Claim  1,  wherein 
the  supply  of  the  ink  is  controlled  by  a  valve 
provided  in  said  ink  supplying  means. 

7.  An  apparatus  according  to  Claim  6,  wherein  30 
said  valve  is  in  the  form  of  a  solenoid  valve. 

8.  An  apparatus  according  to  Claim  1,  wherein 
said  ink  supplying  means  includes  a  pump  for 
supplying  the  ink  and/or  circulating  the  ink. 

9.  An  apparatus  according  to  Claim  1,  wherein  35 
said  control  means  includes  memory  means. 

10.  An  ink  jet  recording  apparatus,  comprising: 
a  recording  head  including  heat  generating  ele- 
ments  for  generating  heat  energy  contributable  to 
discharge  ink,  ink  passages  corresponding  to  the  40 
heat  generating  elements,  and  an  ink  chamber 
communicating  with  the  ink  passages; 
a  plurality  of  supply  pipes  communicating  with  the 
ink  chamber; 
a  plurality  of  temperature  sensors  for  detecting  45 
temperatures  of  said  recording  head  at  different 
positions; 
control  means,  responsive  to  said  temperature  sen- 
sors,  for  selectively  supplying  the  ink  through  said 
ink  passages.  50 

1  1  .  An  apparatus  according  to  Claim  1  0,  further 
comprising  valves  associated  with  said  ink  supply 
pipes. 

12.  An  apparatus  according  to  Claim  11, 
wherein  the  valves  are  solenoid  valves.  55 

13.  An  apparatus  according  to  Claim  10, 
wherein  said  control  means  controls  valves  asso- 
ciated  with  said  ink  supply  pipes. 

6 
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