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©  Ink  jet  recording  apparatus. 

©  A  recording  element  unit  comprises  an  electrical 
connecting  member  having  a  holding  member 
formed  by  use  of  an  electrically  insulating  material 
and  a  plurality  of  electroconductive  members  ar- 
ranged  on  said  holding  member,  with  one  end  of 
said  electroconductive  member  being  exposed  on 
one  surface  of  said  holding  member  and  the  other 
end  of  said  electroconductive  member  being  ex- 
posed  on  the  other  surface  of  said  holding  member; 
and  a  recording  element  substrate  having  a  plurality 
of  recording  elements  more  by  at  least  one  than  the 

j^j  necessary  number  arranged  thereon;  one  end  of  the 
^electroconductive  member  exposed  on  one  surface 

of  said  electrical  connecting  member  being  con- 
nected  to  said  recording  element. 
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Recording  Element  Unit,  and  Recording  Element  Driving  Unit,  Ink  Jet  Unit,  Ink  Jet  Driving  Unit  and  Ink 
Jet  Device  by  use  Thereof 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  invention  relates  to  a  recording  element 
unit,  and  a  recording  element  driving  unit,  an  ink  jet 
unit,  an  ink  jet  driving  unit  and  an  ink  jet  device  by 
using  the  same. 

Related  Background  Art 

There  have  been  known  the  following  prior  arts 
as  the  technique  for  constituting  the  recording  ele- 
ment  substrate  and  the  driving  element  substrate 
by  electrical  connection. 

(1)  Wire  bonding  method: 

This  method  is  a  method  in  which  a  recording 
element  substrate  is  fixed  and  supported  on  a 
driving  element  substrate  by  use  of  Ag  paste,  etc., 
and  then  the  connecting  portion  of  the  recording 
element  substrate  and  the  desired  connecting  por- 
tion  of  the  recording  element  substrate  are  elec- 
trically  connected  by  use  of  a  very  fine  metal  wire 
such  as  of  gold,  etc. 

That  is,  this  method,  as  shown  in  Figs.  1A  and 
1B,  is  a  method  in  which  the  electrodes  14,  15  of 
the  recording  element  substrate  4  are  electrically 
connected  to  the  desired  electrode  of  the  driving 
element  substrate  by  use  of  a  very  fine  metal  wire 
16  such  as  of  gold,  etc. 

(2)  The  method  in  which  the  recording  elements 
and  the  driving  elements  are  formed  on  an  integral 
substrate: 

This  method,  as  shown  in  the  equivalent  circuit 
diagram  in  Fig.  2,  is  a  method  in  which  the  record- 
ing  elements  603  and  the  driving  elements  101  are 
formed  on  an  integral  substrate  900  according  to  a 
suitable  film  forming  technique. 

However,  the  electrical  connecting  methods  of 
the  prior  art  have  the  following  problems. 

(1)  Wire  bonding  method: 

(a)  In  the  wire  bonding  method,  for  avoiding 
contact  mutually  between  the  adjacent  very  fine 

metal  wires,  etc.,  some  intervals  must  but  be  taken 
as  the  pitch  dimension  of  the  connecting  portions 
(distance  between  the  centers  of  the  adjacent  con- 
necting  portions)  on  the  driving  elements.  Accord- 

5  ingly,  when  the  size  of  the  driving  element  is 
determined,  the  maximum  number  of  the  connect- 
ing  portions  will  be  necessarily  determined.  Where- 
as,  in  the  wire  bonding  method,  because  the  pitch 
dimension  is  as  large  as  about  0.2  mm,  the  number 

70  of  the  connecting  portions  must  but  be  made 
smaller. 

This  means  on  the  contrary  that  when  the 
number  of  the  connecting  portions  of  the  driving 
element  or  the  recording  element  is  determined, 

75  the  size  of  the  driving  element  substrate  and  the 
recording  element  substrate  must  but  be  made 
very  long. 

(b)  The  height  h  of  the  very  fine  metal  wire 
measured  from  the  connecting  portion  on  the  driv- 

20  ing  element  is  generally  0.2  to  0.4  mm,  and  since  it 
is  relatively  difficult  to  make  the  thickness  thinner 
than  0.2  mm,  it  is  impossible  to  effect  thinning. 

(c)  It  takes  a  lot  of  time  for  wire  bonding 
working.  Particularly  when  the  bonding  point  num- 

25  ber  is  increased,  the  bonding  time  becomes  longer 
to  worsen  production  efficiency. 

(d)  If  the  transfer  molding  conditions  are  sur- 
passed  by  some  factors,  the  very  fine  metal  wire 
may  be  deformed  or  cut  in  the  worst  case. 

30  Also,  at  the  connecting  portion  on  the  driving 
element,  since  Al  is  exposed  which  cannot  be 
formed  into  an  alloy  with  the  very  fine  metal  wire, 
corrosion  of  Al  is  liable  to  occur,  whereby  reliability 
is  lowered. 

35  (e)  When  the  driving  element  becomes  bad,  it 
is  difficult  to  exchange  only  the  driving  element. 

(2)  The  method  of  forming  the  recording  element 
40  and  the  driving  element  on  an  integral  substrate: 

In  this  method,  there  is  involved  the  problem 
that  if  badness  occurs  in  either  part  of  the  record- 
ing-  element  or  the  driving  element,  the  device  as  a 

45  whole  will  no  longer  be  actuated. 

SUMMARY  OF  THE  INVENTION 

so  The  present  invention  provides  a  recording  ele- 
ment  unit,  a  recording  element  driving  unit,  an  ink 
jet  unit  and  an  ink  jet  driving  unit  provided  with 
electrical  connecting  members  capable  of  solving 
the  problems  as  described  above,  arranging  a  large 
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lumber  of  connecting  portions  of  recording  ele- 
ments  and  driving  elements  at  high  density,  and 
herefore  accomplishing  miniaturization  of  even 
engthy  units  easily. 

Such  invention  is  a  recording  element  unit 
:omprising: 
an  electrical  connecting  member  having  a  holding 
nember  formed  by  use  of  an  electrically  insulating 
material  and  a  plurality  of  electroconductive  mem- 
3ers  arranged  on  said  holding  member,  with  one 
3nd  of  said  electroconductive  member  being  ex- 
josed  on  one  surface  of  said  holding  member  and 
:he  other  end  of  said  electroconductive  member 
oeing  exposed  on  the  other  surface  of  said  holding 
membenand 
a  recording  element  substrate  having  a  plurality  of 
-ecording  elements  more  by  at  least  one  than  the 
necessary  number  arranged  thereon; 
one  end  of  the  electroconductive  member  exposed 
30  one  surface  of  said  electrical  connecting  mem- 
oer  being  connected  to  said  recording  element. 

Another  aspect  of  the  invention  is  a  recording 
slement  driving  unit  comprising: 
an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  and  a  plurality  of  electroconductive  mem- 
bers  arranged  on  said  holding  member,  with  one 
end  of  said  electroconductive  member  being  ex- 
posed  on  one  surface  of  said  holding  member  and 
the  other  end  of  said  electroconductive  member 
being  exposed  on  the  other  surface  of  said  holding 
member; 
a  recording  element  substrate  having  a  recording 
element  arranged  thereon;  and 
a  driving  element  substrate  having  a  driving  ele- 
ment  having  connecting  portios  more  by  at  least 
one  than  the  necessary  number  arranged  thereon, 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 
ber  being  connected  to  said  recording  element; 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  electrical 
connecting  member  being  connected  to  the  con- 
necting  portion  of  said  driving  element. 

Still  another  invention  is  an  ink  jet  unit  compris- 
ing: 
an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  and  a  plurality  of  electroconductive  mem- 
bers  arranged  on  said  holding  member,  with  one 
end  of  said  electroconductive  member  being  ex- 
posed  on  one  surface  of  said  holding  member  and 
the  other  end  of  said  electroconductive  member 
being  exposed  on  the  other  surface  of  said  holding 
member;  and 
a  recording  element  substrate  having  a  plurality  of 
recording  elements  more  by  at  least  one  than  the 
necessary  number  arranged  thereon; 

said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon. 

Still  another  invention  is  an  ink  jet  driving  unit 
5  comprising: 

an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  and  a  plurality  of  electroconductive  mem- 
bers  arranged  on  said  holding  member,  with  one 

w  end  of  said  electroconductive  member  being  ex- 
posed  on  one  surface  of  said  holding  member  and 
the  other  end  of  said  electroconductive  member 
being  exposed  on  the  other  surface  of  said  holding 
member; 

75  a  recording  element  substrate  having  a  plurality  of 
recording  elements  arranged  thereon;  and 
a  driving  element  substrate  having  a  driving  ele- 
ment  having  connecting  portions  more  by  at  least 
one  than  the  necessary  number  arranged  thereon, 

20  said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon; 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 

is  ber  being  connected  to  said  recording  element; 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  electrical 
connecting  member  being  connected  to  the  con- 
necting  portion  of  said  driving  element,  and  also  an 

30  ink  jet  device  having  said  ink  jet  driving  unit  and  a 
means  for  mounting  said  ink  jet  driving  unit. 

Still  another  invention  is  a  recording  element 
driving  unit  comprising: 
a  plurality  of  electrical  connecting  members  each 

35  having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 

40  holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
recording  elements  arranged  thereon;  and 

45  a  driving  element  substrate  having  a  plurality  of 
driving  elements  arranged  thereon; 
a  base  member  for  arranging  said  recording  ele- 
ment  substrate  and  said  driving  element  substrate; 
a  circuit  substrate  to  which  said  recording  element 

so  substrate  is  connected  through  a  first  one  of  said 
electrical  connecting  members  and  said  driving 
element  unit  is  connected  through  a  second  one  of 
said  electrical  connecting  members  on  the  surface 
where  a  wiring  pattern  is  formed;  and 

55  a  pressure  contact  member  for  pressure  contacting 
said  circuit  substrate  with  said  recording  element 
substrate,  and  said  circuit  substrate  with  said  driv- 
ing  element  substrate,  respectively  through  said 

3 
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electrical  connecting  members. 
Still  another  invention  is  an  ink  jet  driving  unit 

comprising: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
recording  elements  arranged  thereon;  and 
a  driving  element  substrate  having  a  plurality  of 
driving  elements  arranged  thereon; 
a  base  member  for  arranging  said  recording  ele- 
ment  substrate  and  said  driving  element  substrate; 
a  circuit  substrate  to  which  said  recording  element 
substrate  is  connected  through  a  first  one  of  said 
electrical  connecting  members  and  said  driving 
element  substrate  is  connected  through  a  second 
one  of  said  electrical  connecting  members  on  the 
surface  where  a  wiring  pattern  is  formed;  and 
a  pressure  contact  member  for  pressure  contacting 
said  circuit  substrate  with  said  recording  element 
substrate,  and  said  circuit  substrate  with  said  driv- 
ing  element  substrate,  respectively  through  said 
electrical  connecting  members, 
said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon,  and  also  an  ink 
jet  recording  device  provided  with  said  ink  jet  driv- 
ing  unit  and  a  means  for  mounting  said  ink  jet 
driving  unit. 

Still  another  invention  is  a  recording  element 
driving  unit  comprising: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
recording  elements  arranged  thereon;  and 
a  driving  element  substrate  having  a  plurality  of 
driving  elements  arranged  thereon; 
a  circuit  substrate  for  transmitting  a  driving  signal 
to  said  driving  element  substrate; 
a  base  member  for  arranging  said  recording  ele- 
ment  substrate  and  said  driving  element  substrate; 
and 
a  pressure  contact  member  for  pressure  contacting 
said  recording  element  substrate  with  said  driving 
element  substrate  and  said  circuit  substrate  with 

said  driving  element  substrate,  respectively  through 
said  electrical  connecting  members, 
said  recording  element  substrate  and  said  driving 
element  substrate  being  electrically  connected 

5  through  a  first  one  of  said  electrical  connecting 
members,  and  said  driving  element  substrate  and 
said  circuit  substrate  being  electrically  connected 
through  a  second  one  of  said  electrical  connecting 
members. 

ro  Still  another  invention  is  an  ink  jet  driving  unit 
comprising: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 

75  electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 

20  surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
recording  elements  arranged  thereon; 
a  driving  element  substrate  having  a  plurality  of 
driving  elements  arranged  thereon; 

25  a  circuit  substrate  for  transmitting  a  driving  signal 
to  said  driving  element  substrate; 
a  base  member  for  arranging  said  recording  ele- 
ment  substrate  and  said  circuit  substrate;  and 
a  pressure  contact  member  for  pressure  contacting 

30  said  recording  element  substrate  with  said  driving 
element  substrate  and  said  circuit  substrate  with 
said  driving  element  substrate,  respectively  through 
said  electrical  connecting  members, 
said  recording  element  substrate  having  a  liquid 

35  pathway  communicated  to  a  discharging  opening 
for  discharging  ink; 
said  recording  element  substrate  and  said  driving 
element  substrate  being  electrically  connected 
through  a  first  one  of  said  electrical  connecting 

40  members,  and  said  driving  element  substrate  and 
said  circuit  substrate  being  electrically  connected 
through  a  second  one  of  said  electrical  connecting 
members,  and  an  ink  jet  recording  device  compris- 
ing  said  ink  jet  driving  unit  and  a  means  for  mount- 

45  ing  said  ink  jet  driving  unit. 
Still  another  invention  is  a  recording  element 

unit  comprising: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 

so  electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 

55  troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 

4 
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elements  arranged  thereon, 
said  plurality  of  electrical  connecting  members  be- 
ing  arranged  on  said  recording  element  substrate 
so  that  one  end  of  the  electroconductive  member 
exposed  on  one  surface  of  each  electrical  connect- 
ing  member  may  be  connected  to  the  connecting 
portion  of  said  recording  element  substrate. 

Still  another  invention  is  a  recording  element 
unit  comprising: 
an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  having  at  least  one  of  one  or  a  plurality  of 
grooves  and  holes  and  a  plurality  of  electroconduc- 
tive  members  arranged  on  said  holding  member, 
with  one  end  of  said  electroconductive  member 
being  exposed  on  one  surface  of  said  holding 
member  and  the  other  end  of  said  electroconduc- 
tive  member  being  exposed  on  the  other  surface  of 
said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon, 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 
ber  being  connected  to  the  connecting  portion  of 
said  recording  element  substrate. 

Still  another  invention  is  a  recording  element 
driving  unit  comprising: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  having  at  least  one  of 
one  or  a  plurality  of  grooves  and  holes  and  a 
plurality  of  electroconductive  members  arranged  on 
said  holding  member,  with  one  end  of  said  elec- 
troconductive  member  being  exposed  on  one  sur- 
face  of  said  holding  member  and  the  other  end  of 
said  electroconductive  member  being  exposed  on 
the  other  surface  of  said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon, 
a  driving  element  substrate  having  a  plurality  of 
connecting  portions  and  one  or  a  plurality  of  driving 
elements  arranged  thereon, 
said  plurality  of  electrical  connecting  members  be- 
ing  arranged  on  said  recording  element  substrate 
so  that  one  end  of  the  electroconductive  member 
exposed  on  one  surface  of  each  electrical  connect- 
ing  member  may  be  connected  to  the  connecting 
portion  of  said  recording  element  substrate; 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  each  elec- 
trical  connecting  member  being  connected  to  the 
connecting  portion  of  said  driving  element  sub- 
strate. 

Still  another  invention  is  a  recording  element 
driving  unit  comprising: 
an  electrical  connecting  member  having  a  holding 

member  formed  by  use  of  an  electrically  insulating 
material  having  at  least  one  of  one  or  a  plurality  of 
grooves  and  holes  and  a  plurality  of  electroconduc- 
tive  members  arranged  on  said  holding  member 

5  arranged  on  said  holding  member,  with  one  end  of 
said  electroconductive  member  being  exposed  on 
one  surface  of  said  holding  member  and  the  other 
end  of  said  electroconductive  member  being  ex- 
posed  on  the  other  surface  of  said  holding  mem- 

70  ber; 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon;  and 
a  driving  element  substrate  having  a  plurality  of 

75  connecting  portions  and  one  or  a  plurality  of  driving 
elements  arranged  thereon; 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 
ber  being  connected  to  the  connecting  portion  of 

20  said  recording  element  substrate, 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  each  elec- 
trical  connecting  member  being  connected  to  the 
connecting  portion  of  said  driving  element  sub- 

25  strate. 
Still  another  invention  is  an  ink  jet  unit  compris- 

ing: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 

30  electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 

35  troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon, 

40  said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon, 
said  plurality  of  electrical  connecting  members  be- 
ing  arranged  on  said  recording  element  substrate 

45  so  that  one  end  of  the  electroconductive  member 
exposed  on  one  surface  of  each  electrical  connect- 
ing  member  may  be  connected  to  the  connecting 
portion  of  said  recording  element  substrate. 

Still  another  invention  is  an  ink  jet  unit  compris- 
50  ing: 

an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  having  at  least  one  of  one  or  a  pluraity  of 
grooves  and  holes  and  a  plurality  of  electroconduc- 

55  tive  members  arranged  on  said  holding  member, 
with  one  end  of  said  electroconductive  member 
being  exposed  on  one  surface  of  said  holding 
member  and  the  other  end  of  said  electroconduc- 

5 
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tive  member  being  exposed  on  the  other  surface  of 
said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon, 
said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon, 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 
ber  being  connected  to  the  connecting  portion  of 
said  recording  element  substrate. 

Still  another  invention  is  an  ink  jet  driving  unit 
comprising; 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon;  and 
a  driving  element  substrate  having  a  plurality  of 
connecting  portions  and  one  or  a  plurality  of  driving 
elements  arranged  thereon, 
said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon, 
said  plurality  of  electrical  connecting  members  be- 
ing  arranged  on  said  recording  element  substrate 
so  that  one  end  of  the  electroconductive  member 
exposed  on  one  surface  of  each  electrical  connect- 
ing  member  may  be  connected  to  the  connecting 
portion  of  said  recording  element  substrate; 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  each  elec- 
trical  connecting  member  being  connected  to  the 
connecting  portion  of  said  driving  element  sub- 
strate,  and  an  ink  jet  device  comprising  said  ink  jet 
driving  unit  and  a  means  for  mounting  said  ink  jet 
driving  unit. 

Still  another  invention  is  an  ink  jet  driving  unit 
comprising: 
an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  having  at  least  one  or  a  plurality  of 
grooves  and  holes  and  a  plurality  of  electroconduc- 
tive  members  arranged  on  said  holding  member, 
with  one  end  of  said  electroconductive  member 
being  exposed  on  one  surface  of  said  holding 
member  and  the  other  end  of  said  electroconduc- 
tive  member  being  exposed  on  the  other  surface  of 
said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 

connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon, 
a  driving  element  substrate  having  a  plurality  of 
connecting  portions  and  one  or  a  plurality  of  driving 

5  elements  arranged  thereon; 
said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon, 
one  end  of  the  electroconductive  member  exposed 

70  on  one  surface  of  said  electrical  connecting  mem- 
ber  being  connected  to  the  connecting  portion  of 
said  recording  element  substrate, 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  each  elec- 

75  trical  connecting  member  being  connected  to  the 
connecting  portion  of  said  driving  element  sub- 
strate,  and  an  ink  jet  device  comprising  said  ink  jet 
driving  unit  and  a  means  for  mounting  said  ink  jet 
driving  unit. 

20 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figs.  1A  and  1B  are  a  schematic  top  view 
25  and  a  schematic  side  view  for  explanation  of  the 

connecting  method  of  the  prior  art  mutually  be- 
tween  the  element  substrates,  respectively; 

Fig.  2  is  an  equivalent  circuit  diagram  of  the 
unit  of  the  prior  art; 

30  Figs.  3A  to  3C  are  respectively  a  schematic 
perspective  view,  a  schematic  perspective  view 
and  a  schematic  side  view  for  illustration  of  the 
connected  state  mutually  between  the  element 
substrates  according  to  the  present  invention; 

35  Fig.  4  is  a  schematic  diagram  for  illustration 
of  the  preparation  method  of  the  electrical  connect- 
ing  member  according  to  the  present  invention. 

Figs.  5A  to  5C  and  Figs.  6A  to  6C  are 
respectively  schematic  side  sectional  views  for  il- 

40  lustration  of  the  connecting  steps  mutually  between 
the  element  substrates  through  electrical  connect- 
ing  members  according  to  the  present  invention. 

Figs.  7A  to  7C  are  equivalent  circuit  dia- 
grams  of  the  units  according  to  the  present  inven- 

ts  tion; 
Figs.  8A  and  8B,  Figs.  9A  and  9B,  Figs.  10A 

and  10B  and  Figs.  11  A  and  118  are  respectively 
schematic  top  views  and  schematic  side  views  for 
illustration  of  the  connection  mutually  between  the 

so  element  substrates  according  to  the  present  inven- 
tion; 

Fig.  8C  is  a  schematic  plan  view  showing  the 
state  where  circuit  substrate  and  electrical  connect- 
ing  member  are  provided  on  pressure-contact 

55  member; 
Figs.  12A  and  12B  are  respectively  sche- 

matic  side  view  and  schematic  top  view  for  illustra- 
tion  of  the  connection  mutually  between  the  ele- 

6 
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ment  substrates  according  to  the  present  invention; 
Fig.  13  is  a  schematic  side  view  for  illustra- 

tion  of  the  connection  mutually  between  the  ele- 
ment  substrates  according  to  the  present  invention; 

Figs.  14A  and  14B,  Fig.  15  and  Fig.  16  are 
respectively  schematic  top  views  for  illustration  of 
the  connections  between  the  element  substrates 
and  electrical  connecting  members  according  to 
the  present  invention; 

Fig.  17  and  Fig.  18  are  respectively  sectional 
side  views  for  illustration  of  the  connection  mutually 
between  the  element  substrates  according  to  the 
present  invention; 

Fig.  19,  Fig.  20  and  Fig.  22  are  respectively 
schematic  perspective  views  showing  the  main 
parts  of  the  ink  jet  device  according  to  the  present 
invention; 

Fig.  21  is  a  schematic  exploded  perspective 
view  showing  the  main  part  of  the  ink  jet  head 
according  to  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMNETS 

First,  the  main  constituting  requirements  are  to 
be  described. 

(Electrical  connecting  member) 

The  electrical  connecting  member  according  to 
the  present  invention  has  a  plurality  of  electrocon- 
ductive  members  arranged  on  a  holding  member 
comprising  an  electrically  insulating  material.  The 
electroconductive  members  arranged  are  electri- 
cally  separated  mutually  from  each  other.  Arrange- 
ment  may  be  done  by,  for  example,  embedding  a 
part  of  the  electroconductive  member  in  the  hold- 
ing  member,  or  according  to  other  methods.  For 
example,  without  embedding  in  the  holding  mem- 
ber,  it  may  be  arranged  on  the  surface  of  the 
holding  member  according  to  a  suitable  means. 

One  end  of  the  electroconductive  member  is 
exposed  on  one  surface  of  the  holding  member, 
while  the  other  end  is  exposed  on  the  other  surface 
of  the  holding  member. 

When  the  electroconductive  member  is  ar- 
ranged  only  on  the  surface,  one  end  and  the  other 
end  may  be  connected  to  each  other  by  a  suitable 
wiring. 

Further,  the  electrical  connecting  member  may 
also  comprise  one  layer  or  a  multi-layer  of  two  or 
more  layers. 

When  a  plurality  of  electrical  connecting  mem- 
bers  are  used  according  to  the  present  invention, 
the  size  of  one  electrical  connecting  member  and 
the  number  of  electrical  electroconductive  mem- 
bers  arranged  are  not  particularly  limited.  This  is 

because  these  optimum  values  are  determined  de- 
pending  on  the  pitch  of  the  electroconductive 
members  and  thermal  expansion  coefficient  of  the 
holding  member,  etc. 

s  Similarly,  the  size,  pitch,  number,  etc.  of  the 
groove  and/or  hole  of  the  electroconductive  mem- 
ber  provided  with  groove  and/or  hole  according  to 
the  present  invention  are  not  also  particularly  limit- 
ed. 

10 

(Electroconductive  member) 

Any  electroconductive  member  exhibiting  elec- 
75  trically  conductivity  may  be  available.  Metal  materi- 

als  are  generally  employed,  but  other  than  metal 
materials,  materials  exhibiting  superconductivity, 
etc.  may  be  also  employed. 

As  the  material  for  the  metal  member,  gold  is 
20  preferred,  but  any  other  metal  or  alloy  other  than 

gold  can  be  also  used.  For  example,  metals  or 
alloys  such  as  Ag,  Be,  Ca,  Mg,  Mo,  Ni,  W,  Fe,  Ti, 
In,  Ta,  Zn,  Cu,  Al,  Sn,  Pb-Sn,  etc.  may  be  included. 

The  metal  member  and  the  alloy  member  may 
25  have  the  same  kind  of  metal  or  different  kinds  of 

metals  existing  in  the  same  electrical  connecting 
member.  Further,  one  of  the  metal  member  and  the 
alloy  member  of  the  electrical  connecting  member 
may  be  made  of  the  same  kind  of  metal  or  alloy  or 

30  different  kinds  of  metals  or  alloys.  Further,  other 
than  metals  or  alloys,  a  material  including  one  or 
both  of  organic  material  or  inorganic  material  in  a 
metal  material  may  be  also  used,  provided  that  it 
exhibits  electroconductivity.  Also,  a  combination  of 

35  an  inorganic  material  and  an  organic  material  which 
can  exhibit  electroconductivity  may  be  also  used. 

•  Further,  the  cross-section  of  the  electroconduc- 
tive  member  can  be  made  circular,  square  or  other 
shapes. 

40  The  thickness  of  the  electroconductive  member 
is  not  particularly  limited.  It  may  be  made,  for 
example,  20  um0  or  more  or  20  u.m0  or  less,  in 
view  of  the  pitch  of  the  connecting  portions  of  the 
electrical  circuit  part. 

45  The  exposed  portion  of  the  electroconductive 
member  may  be  made  the  same  plane  as  that  of 
the  holding  member,  or  protruded  from  the  surface 
of  the  holding  member.  Such  protrusion  may  be 
either  only  from  one  surface  or  from  both  surfaces. 

so  Further,  when  protruded,  it  may  be  shaped  in 
bump. 

The  pitch  of  the  electroconductive  members 
should  preferably  be  made  smaller  than  the  pitch 
of  the  connecting  portion  of  the  driving  elements. 

55  By  doing  so,  the  connecting  portions  of  the  driving 
elements  can  be  connected  to  the  electrical  con- 
necting  members  without  requiring  registration  be- 
tween  the  connecting  portions  of  the  driving  ele- 
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ments  and  the  electrical  connecting  members. 
When  embedded  in  the  holding  member,  the 

electroconductive  members  are  not  required  to  be 
vertically  arranged  in  the  holding  member,  but  may 
be  also  made  oblique  from  one  surface  side  of  the 
holding  member  to  the  other  surface  side  of  the 
holding  member. 

(Holding  member) 

The  holding  member  comprises  an  electrically 
insulating  material. 

Any  electrically  insulating  material  may  be 
available.  As  the  electrically  insulating  material,  or- 
ganic  materials  and  inorganic  materials  may  be 
included.  Also,  metals  or  alloys  applied  so  treated 
so  that  the  electroconductive  members  may  be 
mutually  electrically  insulated  from  each  other  may 
be  also  used.  Further,  in  organic  materials,  one 
kind  or  plural  kinds  of  inorganic  materials,  metal 
materials  and  alloy  materials  shaped  in  any  desired 
shape  such  as  powder,  fiber,  plate,  rod,  sphere, 
etc.  may  be  also  dispersed  to  be  included  therein. 
Further,  in  inorganic  materials,  one  kind  or  plural 
kinds  of  organic  materials,  metal  materials  and 
alloy  materials  shaped  in  any  desired  shape  such 
as  powder,  fiber,  plate,  rod,  sphere,  etc  may  be 
also  dispersed  to  be  included  therein.  Also,  in 
metal  materials,  one  kind  or  plural  kinds  of  in- 
organic  materials,  organic  materials  shaped  in  any 
desired  shape  such  as  powder,  fiber,  plate,  rod, 
sphere,  etc.  may  be  dispersed  to  be  included 
therein.  When  the  holding  member  comprises  a 
metal  material,  for  example,  an  electrically  insulat- 
ing  material  such  as  resin,  etc.  may  be  arranged 
between  the  electroconductive  members  and  the 
holding  member. 

Here,  as  the  organic  material,  for  example, 
insulating  resins  may  be  used,  and  as  the  resin, 
any  of  thermosetting  resin,  UV-ray  curable  resin, 
thermoplastic  resin  may  be  used.  For  example, 
there  can  be  used  polyimide  resin,  polyphenylene 
sulfide  resin,  polyethersulfone  resin,  polyether  im- 
ide  resin,  polysulfone  resin,  fluorine  resin,  polycar- 
bonate  resin,  polydiphenyl  ether  resin,  polyben- 
zylimidazole  resin,  polyamideimide  resin,  poly- 
propylene  resin,  polyvinyl  chloride  resin,  polysty- 
rene  resin,  methyl  methacrylate  resin,  poly- 
phenylene  oxide  resin,  phenol  resin,  melanine  res- 
in,  epoxy  resin,  urea  resin,  methacrylic  resin, 
vinylidene  chloride  resin,  alkyd  resin,  silicone  resin 
and  other  resins. 

If  a  resin  with  good  thermal  conductivity  is 
used  from  among  these  resins,  it  is  more  prefer- 
able  because  even  if  the  semiconductor  element 
may  accumulate  heat,  the  heat  can  be  dissipated 
through  the  resin.  Further,  if  a  resin  having  thermal 

expansion  ratio  equal  or  similar  to  that  of  the  circuit 
substrate  is  chosen,  and  at  least  one  hole  or  a 
plurality  of  bubbles  are  permitted  to  exist  in  the 
organic  material,  it  becomes  possible  to  further 

5  prevent  lowering  in  reliability  due  to  thermal  expan- 
sion  and  thermal  shrinkage. 

Specific  examples  of  metal  materials  and  alloy 
materials  may  include  metals  or  alloys  such  as  Ag, 
Cu,  Au,  Al,  Be,  Ca,  Mg,  Mo,  Fe,  Ni,  Si,  Co,  Mn,  W, 

w  Cr,  Nb,  Sr,  Ti,  Ta,  Zn,  Sn,  Pb-Sn,  etc. 
Examples  of  inorganic  materials  may  include 

ceramics  such  as  Si02,  B2O3,  AI2O3,  Na20,  K2O, 
CaO,  ZnO,  BaO,  PbO,  Sb203,  As203,  La203,  Zr02, 
BaO,  P2O5,  Ti02,  MgO,  SiC,  BeO,  BP,  BN,  AIN, 

75  B*C,  TaC,  TiB2,  CrB2,  TiN,  Si3N4,  Ta2Os,  etc., 
diamond,  glass,  carbon,  boron  and  other  inorganic 
materials. 

20  (Connection) 

As  the  connection  between  the  end  of  the 
electrical  connecting  member  and  the  connecting 
portion  of  the  recording  element,  there  are  connec- 

25  tion  by  way  of  metallization  and/or  alloy  formation, 
and  connection  by  way  of  other  methods  than 
metallization  and/or  alloy  formation. 

30  (Connection  by  way  of  metallization  and/or  alloy 
formation) 

In  the  following,  connection  by  way  of  metaliza- 
tion  and/or  alloy  formation  is  to  be  described. 

35  When  the  electroconductive  member  to  be 
connected  and  the  connecting  portion  of  the  re- 
cording  element  consist  of  a  pure  metal  of  the 
same  kind,  the  layer  formed  by  metallization  be- 
comes  to  have  the  crystal  structure  of  the  same 

40  kind  as  the  electroconductive  member  or  the  con- 
necting  portion.  As  the  method  for  metallization,  for 
example,  the  end  of  the  electroconductive  member 
and  the  connecting  portion  corresponding  to  that 
end  may  be  contacted  with  each  other,  followed  by 

45  heating  to  an  appropriate  temperature.  In  this  case, 
diffusion  of  atoms,  etc.  will  occur  in  the  vicinity  of 
the  contacted  portion  by  heating  and  the  diffused 
portion  becomes  the  metallized  state  to  form  a 
metal  layer. 

50  When  the  electroconductive  member  and  the 
connecting  portion  of  the  recording  element  consist 
of  pure  metals  of  different  kinds,  the  connecting 
layer  to  be  formed  consists  of  an  alloy  of  the  both 
metals.  As  the  method  for  alloy  formation,  for  ex- 

55  ample,  the  end  of  the  electroconductive  member 
and  the  connecting  portion  corresponding  to  that 
end  may  be  contacted  with  each  other,  followed  by 
heating  to  an  appropriate  temperature.  In  this  case, 
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diffusion  of  atoms,  etc.  will  occur  in  the  vicinity  of 
the  contacted  portion  by  heating  and  an  alloy  layer 
comprising  a  solid  solution  or  an  intermetallic  com- 
pound  formed  in  the  vicinity  of  the  contacted  por- 
tion. 

When  Au  is  used  as  the  metal  member  for  the 
electrical  connecting  member,  and  Al  for  the  con- 
necting  portion  of  the  electrical  circuit  part,  a  heat- 
ing  temperature  of  200  to  350  °C  may  be  pre- 
ferred. 

When  one  of  the  electroconductive  member  to 
be  connected  and  the  connecting  portion  of  the 
recording  element  comprises  a  pure  metal  and  the 
other  an  alloy,  or  both  comprise  alloys  of  the  same 
kind  or  different  kinds,  the  connecting  interface 
comprises  an  alloy  layer. 

Referring  to  a  plurality  of  electroconductive 
members  in  one  electrical  connecting  member, 
there  are  included  the  case  when  the  respective 
electroconductive  members  consist  of  the  same 
kind  of  metal  or  alloy,  the  case  when  the  respective 
members  consist  of  different  kinds  of  metals  or 
alloys,  and  other  cases,  and  also  concerning  one 
electroconductive  member,  there  are  included  the 
case  when  it  consists  of  the  same  kind  of  metal  or 
alloy,  the  case  when  it  consists  of  different  kinds  of 
metals  or  alloys,  and  other  cases.  In  either  case, 
the  above  metallization  or  alloy  formation  is  effec- 
ted.  On  the  other  hand,  the  same  is  the  case  for 
the  connecting  portion. 

The  connecting  portion  of  the  electroconduc- 
tive  member  or  the  recording  element  may  be  a 
metal  or  an  alloy  at  the  contact  portions  of  the 
both,  and  other  portions  may  be  under  the  state  of, 
for  example,  a  metal  formulated  with  an  inorganic 
material  such  as  glass,  etc.,  or  a  metal  formulated 
with  an  organic  material  such  as  a  resin,  etc. 

The  surface  of  the  portion  to  be  connected 
may  be  also  provided  with  a  metal  which  can  be 
readily  formed  into  an  alloy  or  a  plating  layer 
comprising  an  alloy. 

As  the  heating  method,  there  may  be  em- 
ployed,  in  addition  to  the  thermal  pressure  adhe- 
sion  method,  the  internal  heating  method  such  as 
the  sonication  heating  method,  the  high  frequency 
induction  heating  method,  the  high  frequency  di- 
electric  heating  method,  the  microwave  heating 
method,  etc.  and  other  external  heating  methods, 
or  alternatively  the  above  heating  methods  may  be 
also  used  in  combination.  In  either  heating  method, 
the  connecting  portion  is  heated  directly  or  in- 
directly  to  be  connected. 

(Connection  by  way  of  other  methods  than  metal- 
lization  and/or  alloy  formation) 

For  effecting  connection  other  than  metalliza- 

tion  and/or  alloy  formation  as  described  above,  tor 
example,  the  connecting  portion  of  the  recording 
element  substrate  and  the  electroconductive  mem- 
ber  of  the  electrical  connecting  member  may  be 

5  pressed  together  by  a  suitable  means  to  effect 
connection.  For  example,  the  electrical  connecting 
member  and  the  recording  element  may  be 
brought  into  a  fitted  state. 

As  another  connecting  method,  there  is  the 
w  connecting  method  by  use  of  an  adhesive.  That  is, 

there  is  the  method  in  which  the  recording  element 
substrate  and  the  electroconductive  member  are 
connected  through  adhesion  in  at  least  a  part 
thereof  excluding  the  connecting  portion. 

75  Also,  when  the  driving  element  substrate  is 
connected  to  the  other  surface  of  the  electrical 
connecting  member,  the  above  connecting  method 
may  be  used  similarly.  For  connection  of  the  driv- 
ing  element  substrate,  it  is  preferable  to  effect 

20  freely  detachable  connection. 

(Freely  detachable  connection) 

25  Among  the  various  connecting  means  as  de- 
scribed  above,  for  the  recording  element  substrate 
or  the  driving  element  substrate  which  is  required 
to  be  exchanged,  a  means  which  can  be  connected 
freely  detachably  (e.g.  connection  by  pressuriza- 

30  tion)  may  be  chosen. 
Even  when  connection  is  effected  by  metal- 

lization  and/or  alloy  formation,  the  metal  layer  or 
the  aioy  layer  for  the  driving  element  may  be  made 
to  have  a  melting  point  lower  than  that  of  the  metal 

35  layer  or  the  alloy  layer  for  the  recording  element. 
That  is,  by  making  such  a  constitution,  if  it  is 
heated  to  a  temperature  higher  than  the  melting 
point  of  the  metal  layer  or  the  alloy  layer  for  the 
driving  element,  and  lower  than  the  melting  point  of 

40  the  metal  layer  or  the  alloy  layer  for  the  recording 
element,  only  the  driving  element  can  be  disman- 
tled  without  exerting  bad  influence  such  as  dam- 
age,  etc.  on  the  connecting  portion  of  the  recording 
element.  In  the  present  invention,  freely  detachable 

45  connection  also  includes  such  connection. 

(Film) 

so  In  the  present  invention,  the  recording  element 
unit  and  the  ink  jet  unit  have  a  film  covering  the 
surface  of  the  electrical  connecting  member  op- 
posite  to  the  recording  element.  By  having  such 
film,  the  surface  can  be  protected  from  contamina- 

55  tion  such  as  with  dust,  etc.,  and  also  from  oxidation 
of  the  electroconductive  member  exposed  at  this 
surface,  whereby  connection  with  the  driving  ele- 
ment  can  be  well  effected. 

9 
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As  the  film,  any  film  which  can  effect  such 
action  may  be  available  but  one  comprising  an 
organic  material  may  be  preferred.  For  example, 
polyethylene  films,  polyethylene  terephthalate 
films,  etc.  may  be  employed.  It  is  preferable  to 
perform  covering  by  such  film  in  preparing  the 
electrical  connecting  member.  Of  course,  covering 
may  be  also  done  after  preparation. 

(Recording  element,  driving  element) 

As  the  recording  element  in  the  present  inven- 
tion,  there  may  be  employed,  for  example,  an 
element  actuating  by  heat  energy  (heat-generating 
element)  and  other  recording  elements  such  as 
piezoelectric  element. 

In  the  recording  element  unit,  the  ink  jet  unit  in 
the  present  invention,  the  connecting  portions  of 
the  recording  element  are  arranged  in  a  number 
more  by  at  least  one  than  the  necessary  number. 
By  such  arrangement,  connection  between  the 
electrical  connecting  members  and  the  recording 
element  substrate  can  be  effected  without  requiring 
strict  registration. 

On  the  other  hand,  the  connecting  portions  of 
the  driving  element  are  arranged  on  the  driving 
element  substrate  in  the  necessary  number  or  in  a 
number  more  by  at  least  one  than  the  necessary 
number. 

Thus,  by  arranging  the  connecting  portion  in 
numbers  more  than  necessary  numbers,  connec- 
tion  with  the  electrical  connecting  member  can  be 
done  surely  without  performing  registration  or  by 
performing  it  without  accompaniment  of  so  high 
precision. 

(Respective  units) 

The  recording  element  unit  in  the  present  in- 
vention  has  the  electrical  connecting  member  and 
the  recording  element  substrate,  and  the  ink  jet  unit 
is  constituted  of  the  above  recording  element  unit 
having  a  liquid  pathway  formed  on  the  recording 
element  substrate.  The  shape,  dimension,  etc.  of 
the  liquid  pathway  may  be  any  desired  ones. 

By  respectively  providing  a  driving  element 
substrate  on  the  above  recording  element  unit  and 
the  ink  jet  unit,  the  recording  element  driving  unit 
and  the  ink  jet  driving  unit  are  formed,  respectively. 

(Ink  jet  device) 

The  ink  jet  device  according  to  the  present 
invention  has  the  above  ink  jet  driving  unit  and  a 
means  for  mounting  the  ink  jet  driving  unit.  The 

type  of  the  ink  jet  device  may  be  either  the  so 
called  serial  scanning  type  (printing  is  performed 
while  the  print  head  moves  reciprocally  in  the  lat- 
eral  direction  relative  to  paper)  or  the  full  line  type 

5  (a  print  head  of  one  line  in  the  lateral  direction  is 
used).  Particularly,  in  the  present  invention,  since 
the  effect  is  exhibited  in  a  lengthy  ink  jet  driving 
unit,  the  full  line  type  is  preferred. 

In  the  present  invention,  since  connection  with 
io  the  recording  element  or  the  driving  element  is 

effected  by  use  of  the  electrical  connecting  mem- 
ber  as  described  above,  it  becomes  possible  to 
permit  connecting  portions  with  recording  elements 
or  driving  elements  to  exist  at  a  high  density, 

15  whereby  the  number  of  the  connecting  portions  can 
be  increased  to  enable  higher  densification.  This 
also  enables  miniaturization  of  even  a  lengthy  unit. 

Also,  the  electrical  connecting  member  can  be 
made  thinner,  and  also  from  this  aspect,  the  unit 

20  can  be  made  thinner. 
Further,  because  the  amount  of  the  metal 

member  to  be  used  for  electrical  connecting  mem- 
ber  is  small,  cost  reduction  becomes  possible  even 
if  expensive  gold  may  be  used  as  the  metal  mem- 

25  ber. 
Also,  owing  to  adjustment  of  the  pitch  of  the 

electroconductive  members  of  the  electrical  con- 
necting  member,  and  arrangement  of  the  connect- 
ing  portions  of  the  recording  element  and/or  the 

30  driving  element  in  a  number  more  by  at  least  one 
than  the  necessary  number,  connection  becomes 
possible  without  performing  registration  or  without 
requiring  high  precision  in  performing  registration, 
if  any,  even  in  the  case  of  a  lengthy  unit. 

35  Particularly,  in  the  case  when  the  ink  jet  driving 
unit  is  a  bubble  jet  system,  registration  can  be 
done  with  difficulty  because  higher  density  wiring 
is  demanded,  but  according  to  the  present  inven- 
tion,  registration  can  be  done  with  extreme  ease 

40  even  in  the  case  of  such  high  density  wiring. 
Further,  in  the  present  invention,  since  the 

electrical  connecting  member  is  used,  the  record- 
ing  element  substrate  and  the  driving  element  sub- 
strate  can  be  connected  freely  detachably,  where- 

45  by  the  driving  element  substrate  can  be  separated 
easily,  and  hence  can  be  also  exchanged  easily. 

According  to  the  present  invention,  since  the 
base  surfaces  of  the  recording  element  substrate 
and  the  driving  element  substrate  can  be  formed 

so  on  the  same  plane,  working  during  mechanical 
fixing  can  be  made  easier. 

Also,  according  to  the  present  invention,  the 
recording  element  substrate  and  the  driving  ele- 
ment  substrate  can  be  connected  freely  detachab- 

55  ly,  whereby  the  driving  element  substrate  can  be 
separated  easily,  and  hence  can  be  exchanged 
easily. 

According  to  the  present  invention,  since  the 

10 



9 EP  0  349  959  A2 20 

recording  element  substrate  and  the  driving  ele- 
ment  substrate  can  be  formed  on  the  same  base 
stand,  preparation  of  the  recording  element  driving 
unit  can  be  made  easier,  and  further  working  dur- 
ing  mounting  of  the  recording  element  driving  unit 
onto  the  recording  device  can  be  made  easier. 

Also,  according  to  the  present  invention,  the 
recording  element  substrate  and  the  driving  ele- 
ment  substrate  can  be  connected  freely  detachab- 
ly,  whereby  the  driving  element  substrate  can  be 
separated  easily,  and  hence  can  be  exchanged 
easily. 

In  the  present  invention,  by  use  of  a  plurality  of 
small  electrical  connecting  members  juxtaposed  in 
connecting  recording  elements  or  driving  elements 
by  use  of  the  electrical  connecting  member  as 
described  above,  the  respective  electrical  connect- 
ing  members  can  be  small,  and  even  when  used 
for  a  lengthy  unit,  the  precision  of  the  pitch  of  the 
electroconductive  members  is  not  required  to  be 
so  high. 

In  juxataposing  the  above  plurality  of  small 
electrical  connecting  members,  by  taking  sufficient 
intervals  between  the  respective  electrical  connect- 
ing  members,  or  by  use  of  electrical  connecting 
members  having  grooves  and/or  holes  for  the  hold- 
ing  member,  warping  of  the  unit  through  thermal 
expansion  of  the  recording  element  substrate,  the 
electrical  connecting  member,  the  driving  element 
substrate,  etc.  can  be  prevented. 

Particularly,  in  the  case  where  the  ink  jet  driv- 
ing  unit  is  a  bubble  jet  system,  higher  density 
wiring  is  demanded  and  therefore  the  pitch  of  the 
electroconductive  members  is  required  to  have 
high  precision  and  is  also  greatly  influenced  by 
thermal  expansion,  but  in  the  present  invention, 
there  is  no  such  problem  even  in  the  case  of  such 
high  density  wiring. 

Example  1 

A  first  example  of  the  present  invention  is 
described  by  referring  to  Figs.  3A  to  3B. 

First,  the  recording  element  unit  800  is  de- 
scribed  by  referring  to  Fig.  3A. 

The  recording  element  unit  800  of  this  Exam- 
ple  has  a  holding  member  1  1  1  formed  by  use  of  an 
electrical  insulating  material; 
an  electrical  connecting  member  125  having  a  plu- 
rality  of  electroconductive  members  107  embedded 
in  said  holding  member  111,  with  one  end  of  said 
electroconductive  member  107  being  exposed  on 
one  surface  of  said  holding  member  111  and  the 
other  end  of  said  electroconductive  member  107 
being  exposed  on  the  other  surface  of  said  holding 
member  111;  and 
a  recording  element  substrate  having  a  plurality  of 

recording  elements  (heat-generating  elements)  603 
more  by  at  least  one  than  the  necessary  number 
arranged  thereon; 
one  end  of  the  electroconductive  member  107  ex- 

5  posed  on  one  surface  of  said  electrical  connecting 
member  125  being  connected  to  said  recording 
element  603. 

In  this  Example,  the  heat-generating  element 
603  is  formed  of  a  heat-generating  member  600 

70  and  electrodes  602  formed  in  a  line  in  this  Exam- 
ple. 

Next,  the  recording  element  driving  unit  is  to 
be  described. 

The  recording  element  driving  unit  810  of  this 
75  Example  has  a  holding  member  1  1  1  formed  by  use 

of  an  electrical  insulating  material; 
an  electrical  connecting  member  125  having  a  plu- 
rality  of  electroconductive  members  107  embedded 
in  said  holding  member  111,  with  one  end  of  said 

20  electroconductive  member  107  being  exposed  on 
one  surface  of  said  holding  member  111  and  the 
other  end  of  said  electroconductive  member  107 
being  exposed  on  the  other  surface  of  said  holding 
member  111;  and 

25  a  recording  element  substrate  184  having  recording 
elements  603  arranged  thereon; 
a  driving  element  substrate  104  having  driving  ele- 
ments  having  connecting  portions  more  by  at  least 
one  than  the  necessary  number  arranged  thereon; 

30  one  end  of  the  electroconductive  member  107  ex- 
posed  on  one  surface  of  said  electrical  connecting 
member  125  being  connected  to  said  recording 
element  603; 
and  the  other  end  of  the  electroconductive  member 

35  1  07  exposed  on  the  other  surface  of  said  electrical 
connecting  member  125  being  connected  to  the 
connecting  portion  of  said  driving  elements. 

Next,  the  ink  jet  unit  of  this  Example  is  de- 
scribed  by  referring  to  Fig.  3B. 

40  The  ink  jet  unit  of  this  Example  has  a  holding 
member  1  1  1  formed  by  use  of  an  electrical  insulat- 
ing  material; 
an  electrical  connecting  member  125  having  a  plu- 
rality  of  electroconductive  members  107  embedded 

45  in  said  holding  member  111,  with  one  end  of  said 
electroconductive  member  107  being  exposed  on 
one  surface  of  said  holding  member  111  and  the 
other  end  of  said  electroconductive  member  107 
being  exposed  on  the  other  surface  of  said  holding 

so  member  111;  and 
a  recording  element  substrate  184  having  a  plural- 
ity  of  recording  elements  603  more  by  at  least  one 
than  the  necessary  number  arranged  thereon; 
said  recording  element  substrate  184  having  a  liq- 

55  uid  pathways  communicated  to  discharging  open- 
ings  for  discharging  ink  formed  by  use  of  a  mem- 
ber  401  thereon. 

Next,  the  ink  jet  driving  unit  is  described  by 
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referring  to  Fig.  3C. 
The  ink  jet  driving  unit  29  of  this  Example  has; 

an  electrical  connecting  member  125  having  a 
holding  member  1  1  1  formed  by  use  of  an  electrical 
insulating  material  and  a  plurality  of  electroconduc- 
tive  members  107  embedded  in  said  holding  mem- 
ber  111,  with  one  end  of  said  electroconductive 
member  107  being  exposed  on  one  surface  of  said 
holding  member  111  and  the  other  end  of  said 
electroconductive  member  107  being  exposed  on 
the  other  surface  of  said  holding  member  111; 
a  recording  element  substrate  184  having  recording 
elements  603  arranged  thereon;  and 
a  driving  element  substrate  104  having  a  driving 
element  101  having  connecting  portions  more  by  at 
least  one  than  the  necessary  number  arranged 
thereon; 
said  recording  element  substrate  184  having  liquid 
pathways  communicated  to  discharging  openings 
for  discharging  ink  formed  by  use  of  a  member 
401  thereon; 
one  end  of  the  electroconductive  member  107  ex- 
posed  on  one  surface  of  said  electrical  connecting 
member  125  being  connected  to  said  recording 
element  603; 
and  the  other  end  of  the  electroconductive  member 
1  07  exposed  on  the  other  surface  of  said  electrical 
connecting  member  125  being  connected  to  the 
connecting  portion  of  said  driving  element  101. 

Further,  the  ink  jet  device  of  this  Example  is 
described  by  referring  to  Fig.  19. 

The  ink  jet  device  of  this  Example  has  the  ink 
jet  driving  unit  29  as  described  above  and  a  means 
26  for  mounting  said  ink  jet  driving  unit  29.  In  Fig. 
19,  the  serial  scanning  type  is  shown,  but  the  full 
line  type  as  shown  in  Fig.  20  is  preferable  as 
described  above. 

This  Example  is  described  in  more  detail  be- 
low. 

First,  the  electrical  connecting  member  125  is 
described  by  describing  a  preparation  example  of 
the  electrical  connecting  member  125. 

Fig.  4  shows  a  preparation  example. 
First,  as  shown  in  Fig.  4,  a  20  um0  metal  wire 

121  comprising  a  metal  such  as  gold,  etc.  or  an 
alloy  is  wound  up  around  a  rod  122  with  a  pitch  of 
40  urn,  and  after  winding,  the  above  metal  wire  121 
is  embedded  in  a  resin  123  such  as  of  polyimide, 
etc.  After  embedding,  the  above  resin  123  is  cured. 
The  cured  resin  123  becomes  an  insulating  ma- 
terial.  Then,  the  product  is  cut  by  slicing  at  the 
position  of  the  dotted  line  124  to  prepare  an  elec- 
trical  connecting  member  125. 

In  the  electrical  connecting  member  125  thus 
prepared,  the  metal  wire  121  constitutes  the  metal 
member  107  and  the  resin  123  constitutes  the 
holding  member  (insulating  material)  111. 

In  the  electrical  connecting  member  125,  the 

metal  wires  121  are  mutually  electrically  insulated 
with  the  resin  123.  Also,  one  end  of  the  metal  wire 
121  is  exposed  on  the  driving  element  substrate 
104  side,  and  the  other  end  on  the  recording 

5  element  substrate  184  side.  The  exposed  portions 
become  respectively  the  connecting  portions  105, 
194  with  the  driving  element  substrate  104,  and  the 
recording  element  substrate  184. 

The  electrical  connecting  member  125  in  this 
w  Example  has  the  portion  of  the  metal  member  1  07 

exposed  which  is  protruded  from  the  surface  of  the 
holding  member  (resin  insulating  material)  111. 
Such  electrical  connecting  member  125  can  be 
prepared  according  to,  for  example,  the  following 

15  method. 
That  is,  the  both  surface  of  the  electrical  con- 

necting  member  prepared  according  to  the  method 
as  described  above  may  be  etched  until  the  metal 
wire  121  is  protruded  by  about  10  u.m  from  the 

20  polyimide  resin  123. 
In  this  Example,  the  amount  of  the  metal  wire 

121  protruded  is  made  10  urn,  but  any  desired 
amount  may  be  available. 

The  method  for  protruding  the  metal  wire  121 
25  is  not  limited  to  etching,  but  other  chemical  meth- 

ods  or  mechanical  methods  may  be  employed. 
Next,  as  shown  in  Fig.  5A,  a  recording  element 

substrate  184  is  prepared. 
The  recording  element  substrate  184  has  more 

30  recording  elements  than  the  necessary  number  ar- 
ranged  thereon  as  shown  in  the  equivalent  circuit 
diagrams  of  Figs.  7A  and  7B.  The  connecting  por- 
tions  194  comprise  Au.  The  recording  element  sub- 
strate  is  connected  to  the  electrical  connecting 

35  member  without  particular  registration. 
Since  more  recording  elements  than  the  neces- 

sary  number  are  arranged,  necessary  connections 
can  be  effected  between  Au  of  the  connecting 
portions  194  of  the  recording  element  substrate 

40  184  and  Au  of  the  connecting  portions  109  of  the 
electrical  connecting  member  125  as  shown  in 
Figs.  7A  and  7B  without  performing  particular  reg- 
istration. 

This  connection  was  effected  by  metallization 
45  and/or  alloy  formation.  Of  course,  connecting  may 

be  effected  by  use  of  an  adhesive. 
.  The  recording  element  unit  is  prepared  accord- 

ing  to  the  the  steps  as  described  above. 
Next,  the  recording  element  driving  unit  is  to 

so  be  described  below. 
By  connecting  a  driving  element  substrate  104 

to  the  recording  element  unit  prepared  as  de- 
scribed  above,  a  recording  element  driving  unit  is 
prepared  (Fig.  6). 

55  On  the  driving  element  substrate  104  are 
formed  more  driving  elements  than  the  necessary 
number  as  shown  in  Fig.  70.  Accordingly,  as 
shown  in  Figs.  6B  and  6C,  necessary  connections 
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The  pressure  contact  member  1  is  fixed  on  the 
substrate  7  on  the  both  ends  in  the  lengthy  direc- 
tion  by  such  method  as  screwing,  etc.  as  shown  in 
Fig.  8A,  and  through  the  pressure,  the  circuit  sub- 
strate  arranged  between  the  pressure  contact 
member  1  and  the  base  member  7,  the  electrical 
connecting  member  and  the  recording  element 
substrate,  and  the  circuit  substrate,  the  electrical 
connecting  member  and  the  driving  element  sub- 
strate  are  mutually  pressure  contacted  with  each 
other. 

In  Fig.  8C,  the  upper  electrical  connecting 
member  3  is  electrically  conducted  to  the  lower 
electrical  connecting  member  3  through  the  circuit 
substrate  2,  and  therefore  the  recording  element 
substrate  4  and  the  driving  element  substrate  5  are 
electrically  conductive  to  each  other  (see  Fig.  8B). 

Thus,  according  to  this  Example,  since  a  re- 
cording  element  driving  unit  can  be  formed  on  one 
base  member  and  therefore  preparation  of  the  re- 
cording  element  driving  unit  can  be  made  easier, 
and  also  mounting  of  the  recording  element  driving 
unit  onto  a  recording  device  can  be  made  easier. 

can  be  obtained  without  performing  strict  registra- 
tion. 

The  pitch  of  the  connecting  portions  of  the 
driving  element  substrate  104  in  this  Example  is 
63.5  urn.  5 

That  is,  the  pitch  of  the  connecting  portions  in 
the  present  invention  is  not  particularly  limited  in 
effecting  necessary  connections  even  without  per- 
forming  strict  registration,  but  in  the  electrical  con- 
necting  member  125  of  this  Example,  the  pitch  w 
mutually  between  the  metal  members  107  is  made 
narrower,  and  thus  by  choosing  the  connecting 
dimension  of  the  recording  element  substrate  104, 
or  the  driving  element  substrate  184  and  the  con- 
necting  dimension  of  the  electrical  connecting  js 
member  at  adequate  values,  connection  is  possible 
without  registration. 

Connection  of  the  driving  element  substrate 
may  be  preferably  according  to  the  freely  detacha- 
ble  connecting  method.  20 

In  the  case  of  connection  by  way  of  metal- 
lization  and/or  alloy  formation,  by  making  the  melt- 
ing  point  of  the  alloy  layer  at  the  connecting  portion 
105  lower  than  that  of  the  alloy  layer  at  the  con- 
necting  portion  109,  only  the  driving  element  sub-  25 
strate  can  be  made  detachable  as  desired  by  heat- 
ing  to  a  temperature  between  the  both  melting 
points.  For  example,  for  the  connecting  portion 
108,  a  solder  with  an  eutectic  composition  of  Sn:Pb 
weight  ratio  of  61.9%:  38.1%  may  be  employed,  30 
and  a  solder  with  Sn:Pb  weight  ratio  of  5%:95%  for 
the  connecting  portion  109. 

Next,  the  ink  jet  unit  and  the  ink  jet  driving  unit 
are  to  be  described.  These  units  are  prepared  by 
forming  a  liquid  pathway  communicated  to  a  dis-  35 
charging  orifice  for  discharging  ink  on  the  record- 
ing  element  substrates  of  the  recording  element 
unit  and  the  recording  element  driving  unit  as  de- 
scribed  above  as  shown  in  Figs.  3B  and  3C. 

40 

Example  2 

Figs.  8A  to  8C  are  diagrams  for  illustrating  an 
example  of  the  recording  element  driving  unit  ac-  45 
cording  to  the  present  invention.  Fig.  8A  is  a  view 
seen  from  above  the  standard  surface  (the  surface 
on  which  elements,  etc.  are  mounted  of  the  record- 
ing  element  driving  unit  of  this  Example,  and  Fig. 
8B  a  sectional  view.  Fig.  8C  is  a  diagram  for  50 
illustration  of  the  state  in  which  a  circuit  substrate  2 
and  an  electrical  connecting  member  3  are  ar- 
ranged  on  a  pressure  contact  member  1.  In  the 
drawing,  1  is  a  pressure  contact  member,  2  a 
circuit  substrate,  3  an  electrical  connecting  mem- 
ber,  4  a  recording  element  substrate,  5  a  driving 
element  substrate,  6  a  driving  element  and  7  a 
base  member. 

Example  3 

Figs.  9A  and  9B  are  diagrams  for  illustration  of 
a  second  example  of  the  recording  element  driving 
unit  of  the  present  invention.  Fig.  9A  is  a  view  as 
seen  from  above  the  standard  surface  of  the  re- 
cording  element  driving  unit  of  this  Example,  and 
Fig.  9B  is  a  sectional  view. 

The  difference  of  this  Example  from  Example  2 
is  that  the  interval  between  the  electrodes  on  the 
recording  element  substrate  is  smaller. 

Thus,  according  to  the  present  invention,  the 
interval  between  the  electrodes  on  the  recording 
element  substrate  can  be  made  smaller  than  con- 
nection  by  way  of  wire  bonding. 

In  the  recording  element  driving  unit  as  shown 
in  Example  2  and  Example  3,  by  use  of  one  having 
liquid  pathways  communicated  to  discharging 
openings  for  discharging  ink  formed  on  the  record- 
ing  element  substrate,  an  ink  jet  recording  unit  can 
be  obtained. 

Also,  by  use  of  said  ink  jet  driving  unit,  an  ink 
jet  recording  device  can  be  obtained. 

Example  4 

Figs.  10A  and  10B  are  diagrams  for  illustration 
of  an  example  of  the  recording  element  driving  unit 

55  according  to  the  present  invention.  Fig.  1  0A  is  a 
view  as  seen  from  above  the  standard  surface  of 
the  recording  element  driving  unit  of  this  Example, 
and  Fig.  10B  a  sectional  view. 

13 
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The  difference  of  this  Example  from  Example  2 
and  Example  3  resides  in  making  the  shape  of  the 
pressure  contact  member  1  to  that  as  shown  in  Fig. 
10B  and  changing  the  position  of  fixing  by  screw- 
ing,  etc.  By  forming  such  constitution,  there  is  no 
fear  of  warping  of  the  pressure  contact  member  1 
even  when  the  number  of  recording  elements 
mounted  on  the  recording  element  driving  unit  is 
many  (that  is  when  the  length  in  the  lengthy  direc- 
tion  of  the  recording  element  driving  unit  is  long). 

In  such  recording  element  diving  unit,  by  use 
of  one  having  liquid  pathways  communicated  to 
discharging  openings  for  discharging  ink  formed  on 
the  recording  element  substrate,  an  ink  jet  record- 
ing  unit  can  be  obtained. 

Also,  by  use  of  said  ink  jet  driving  unit,  an  ink 
jet  recording  device  can  be  obtained. 

Example  5 

Figs.  1  1  A  and  11  B  are  diagrams  for  illustration 
of  an  example  of  the  recording  element  driving  unit 
according  to  the  present  invention.  Fig.  11A  is  a 
view  as  seen  from  above  the  standard  surface  of 
the  recording  element  driving  unit  of  this  Example, 
and  Fig.  11B  a  sectional  view.  In  the  drawing,  the 
parts  attached  with  the  same  symbols  as  in  Figs. 
10A  and  10B  indicate  the  same  parts  as  in  Fig.  10. 
9  is  a  connector,  1  1  a  rubber  for  pressure  contact, 
12  a  flexible  cable  and  13  a  flexible  cable  reinforc- 
ing  plate. 

The  difference  of  this  Example  from  Example  3 
resides  in  providing  newly  a  connector  for  inputting 
image  signals,  etc.  into  the  recording  element  driv- 
ing  unit  and  a  means  for  connecting  electrically  the 
driving  element  substrate  to  the  connector  (flexible 
cable,  etc.),  and  further  providing  an  elastic  mem- 
ber  for  pressure  contacting  the  flexible  cable,  etc. 
with  the  driving  element  substrate  (rubber,  etc.). 

In  this  Example,  since  electrical  connection  be- 
tween  the  flexible  cable  and  the  driving  element 
substrate  can  be  also  effected  by  pressure  contact, 
preparation  of  the  recording  element  driving  unit 
can  be  made  further  easier. 

In  such  a  recording  element  driving  unit,  by 
use  of  one  having  liquid  pathways  communicated 
to  discharging  openings  for  discharging  ink  formed 
on  the  recording  element  substrate,  an  ink  jet  re- 
cording  unit  can  be  obtained. 

Also,  by  use  of  said  ink  jet  driving  unit,  an  ink 
jet  recording  device  can  be  obtained. 

Example  6 

Figs.  12A  and  12B  are  diagrams  for  illustration 
of  an  example  of  the  recording  element  driving  unit 

according  to  the  present  invention.  Fig.  12A  is  a 
sectional  view  of  the  recording  element  driving  unit 
according  to  this  Example,  and  Fig.  12B  a  view  as 
seen  from  above  the  standard  surface  (the  surface 

5  on  which  elements,  etc.  are  mounted).  In  the  draw- 
ing,  31  is  a  pressure  contact  member,  32  a  driving 
element  substrate,  33  an  electrical  connecting 
member,  34  a  driving  element,  35  a  recording 
element  substrate,  36  a  circuit  substrate,  37  a  base 

io  member  and  38  a  connector.  The  recording  ele- 
ment  substrate  and  the  circuit  substrate  used  had 
the  same  thickness. 

The  pressure  contact  member  31  ,  as  shown  in 
Fig.  12A,  is  fixed  on  the  substrate  37  according  to 

75  such  method  as  screwing,  etc.,  and  through  the 
pressure,  the  driving  element  substrate  the  elec- 
trical  connecting  member  and  the  recording  ele- 
ment  substrate  and  the  driving  element  substrate, 
the  electrical  connecting  member  and  the  circuit 

20  substrate,  arranged  between  the  pressure  contact 
member  31  and  the  base  member  37,  are  mutually 
pressure  contacted  with  each  other. 

In  Fig.  12A,  the  recording  element  substrate  35 
and  the  driving  element  substrate  32  are  elec- 

25  trically  connected  through  the  electrical  connecting 
member  33  on  the  right  side,  and  the  driving 
element  substrate  32  and  the  circuit  substrate  36 
electrically  connected  through  the  electrical  con- 
necting  member  33  on  the  left  side.  Also,  the 

30  circuit  substrate  36  and  the  connector  38  are  elec- 
trically  connected,  and  image  signals,  etc.  can  be 
inputted  externally. 

Thus,  according  to  this  Example,  mechanical 
fixing  of  the  respective  substrates  of  the  recording 

35  element  driving  unit  can  be  made  easier,  and  also 
recording  element  driving  units  can  be  formed  on 
one  base  member,  and  hence  mounting  of  the 
recording  element  driving  units  onto  the  recording 
device  can  be  also  made  easier. 

40  In  the  recording  element  driving  unit  as  shown 
in  this  Example,  by  use  of  one  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  on  the  recording  ele- 
ment  substrate,  an  ink  jet  recording  unit  can  be 

45  obtained. 
Also,  by  use  of  said  ink  jet  driving  unit,  an  ink 

jet  recording  device  can  be  obtained. 

so  Example  7 

Fig.  13  is  a  sectional  view  for  illustration  of  an 
example  of  the  recording  element  driving  unit  ac- 
cording  to  the  present  invention. 

55  The  difference  of  this  Example  from  Example  6 
resides  in  that  the  thickness  of  the  base  member  is 
thick  at  the  portion  in  contact  with  the  recording 
element  substrate  and  the  circuit  substrate  and  thin 

14 
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at  the  portion  confronting  the  driving  element. 
Thus,  according  to  this  Example,  by  setting  the 

difference  between  the  thickness  of  the  base  mem- 
ber  at  the  portions  in  contact  with  the  recording 
element  substrate  and  the  circuit  substrate  and  the 
thickness  at  the  portion  confronting  the  driving  ele- 
ment  as  desired,  the  driving  element  can  be  moun- 
ted  freely  without  being  affected  by  the  thickness 
of  the  driving  element. 

In  the  recording  element  driving  unit  as  shown 
in  this  Example,  by  use  of  one  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  on  the  recording  ele- 
ment  substrate,  an  ink  jet  recording  unit  can  be 
obtained. 

Also,  by  use  of  said  ink  jet  driving  unit,  an  ink 
jet  recording  device  can  be  obtained. 

Example  8 

Figs.  14A  and  14B  are  diagrams  for  illustration 
of  the  recording  element  unit  according  to  the 
eighth  example  of  the  present  invention  (the  case 
of  using  a  plurality  of  electrical  connecting  mem- 
bers).  Fig.  14A  shows  the  recording  element  sub- 
strate  before  provision  of  a  plurality  of  electrical 
connecting  members  according  to  the  present  in- 
vention,  and  Fig.  14B  the  recording  element  sub- 
strate  after  provision  of  a  plurality  of  electrical 
connecting  members  according  to  the  present  in- 
vention  (namely  the  recording  element  unit).  44  is  a 
recording  element  substrate,  42  a  recording  ele- 
ment,  54  and  55  are  electrodes,  and  43  is  an 
electrical  connecting  member. 

The  electrodes  55  may  be  arranged  at  equal 
intervals,  but  more  preferably  arranged  so  as  to 
form  groups  each  of  a  certain  number  as  shown  in 
Fig.  14A.  This  is  because  the  electrical  connecting 
members  43  can  be  arranged  more  easily.  The 
number  of  the  electrodes  55  constituting  each  elec- 
trode  group  may  be  determined  in  view  of  the  pitch 
of  the  electrodes  55,  the  balance  between  the  pitch 
precision  of  electroconductive  members  43  and  the 
production  cost. 

On  such  a  recording  element  substrate,  elec- 
troconductive  members  43  are  arranged  in  Fig. 
14B  to  form  the  recording  element  unit  according 
to  this  Example. 

In  this  case,  the  respective  electrical  connect- 
ing  members  43  may  be  mutually  contacted  with 
each  other,  or  not.  In  the  present  invention,  there  is 
the  effect  that  the  influence  from  the  error  of  pitch 
of  the  electroconductive  members  is  negligible  be- 
cause  each  electrical  connecting  member  is  small, 
but  by  arranging  the  electrical  connecting  member 
43  so  that  they  may  not  contact  each  other,  there 
can  be  also  obtained  the  effect  that  warping  of  the 

unit  through  thermal  expansion  of  the  recording 
element  substrate  44  or  electroconductive  mem- 
bers  43  can  be  further  prevented. 

The  interval  of  the  electrical  connecting  mem- 
5  bers  43  may  be  determined  in  view  of  the  dif- 

ference  in  thermal  expansion  coefficient,  etc.  be- 
tween  the  recording  element  substrate  44  and  the 
electrical  connecting  members  43.  When  the  ther- 
mal  expansion  of  the  recording  element  substrate 

70  44  is  constantly  greater  than  the  thermal  expansion 
of  the  electrical  connecting  members  43,  the  above 
latter  effect  can  be  obtained  as  a  matter  of  course 
even  if  the  respective  electrical  connecting  mem- 
bers  43  may  be  mutually  contacted  with  each 

75  other. 
When  the  recording  element  driving  unit  of  the 

present  invention  is  formed  by  bonding  a  driving 
element  substrate  to  such  a  recording  element  unit 
of  this  Example,  the  material  of  the  driving  element 

20  substrate  to  be  used  may  be  preferably  of  the 
same  material  as  the  recording  element  substrate, 
or  one  with  little  difference  in  thermal  expansion 
coefficient.  For,  if  a  material  with  great  difference  in 
thermal  expansion  coefficient  is  used,  there  is  not 

25  influence  on  the  above  former  effect,  but  the  above 
latter  effect  may  be  lost. 

As  shown  in  Fig.  14A,  when  electrodes  55  are 
arranged  so  as  to  form  groups,  one  may  fear  that 
the  intervals  required  to  be  provided  between  the 

30  respective  electrode  groups  may  be  an  obstacle  to 
high  density  arrangement  of  electrodes,  but  there 
is  no  such  anxiety  at  all.  For,  in  this  Example,  since 
the  influence  of  pitch  error  of  the  electroconductive 
members  arranged  on  the  electrical  connecting 

35  members  can  be  made  very  small,  said  pitch  and 
the  pitch  of  the  electrodes  44  can  be  made  further 
smaller  than  in  the  case  of  using  electrical  connect- 
ing  members  of  the  prior  art,  whereby  sufficient 
room  for  providing  the  intervals  between  the  re- 

40  spective  electrode  groups  can  remain. 

Example  9 

45  Fig.  15  and  Fig.  16  are  diagrams  for  illustration 
of  the  recording  element  unit  according  to  the  ninth 
example  of  the  present  invention.  That  is,  this  Ex- 
ample  has  grooves  provided  in  electrical  connect- 
ing  members.  The  difference  between  Fig.  15  and 

so  Fig.  16  is  that  the  positions  where  grooves  are 
provided  are  different. 

Also  in  this  Example,  there  can  be  obtained  the 
effect  that  warping  of  the  unit  through  thermal 
expansion  can  be  prevened.  For,  the  surface  area 

55  is  by  far  larger  than  that  of  the  electrical  connecting 
member  of  the  prior  art,  and  therefore  the  heat 
dissipating  effect  is  larger. 

The  number  of  elecrodes  constituting  the  re- 

15 
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spective  electrode  groups  of  the  electrical  connect- 
ing  member  of  this  Example,  the  intervals  between 
the  electrode  groups,  the  number  of  grooves,  the 
size  of  the  groove  do  not  relate  to  the  essence  of 
the  present  invention,  but  may  be  determined  free- 
ly  depending  on  the  practice  conditions  as  a  matter 
of  course. 

The  holding  member  according  to  this  Example 
may  be  one  having  electrical  connecting  members 
as  shown  in  the  above  Example  8  secured  on  a 
lengthy  plate,  or  alternatively  formed  initially  integ- 
rally,  or  may  be  formed  according  to  other  meth- 
ods. 

Further,  in  both  Fig.  15  and  Fig.  16,  grooves 
are  formed  in  the  direction  vertical  to  the  recording 
element  substrate,  but  the  grooves  may  be  also 
horizontal  to  the  recording  element  substrate,  and 
holes  may  be  also  formed  in  place  of  grooves,  and 
it  is  also  evident  that  grooves  and  holes  may  be 
used  in  combination. 

Example  10 

In  the  above  Example  8  and  Example  9,  the 
recording  element  unit  according  to  the  preset  in- 
vention  has  been  described.  Here,  the  recording 
element  driving  unit,  the  ink  jet  unit,  the  ink  jet 
driving  unit  and  the  ink  jet  device  according  to  the 
present  invention  are  to  be  described. 

The  recording  element  driving  unit  according  to 
the  present  invention  is  formed  by  connecting  a 
driving  element  substrate  to  the  recording  element 
unit  prepared  as  described  above  and  takes,  for 
example,  a  constitution  as  shown  in  Fig.  17.  In  the 
drawing,  43  is  the  recording  element,  44  the  re- 
cording  element  substrate,  45  the  driving  element 
substrate  and  46  the  driving  element. 

Next,  the  ink  jet  unit  and  the  ink  jet  driving  unit 
according  the  present  invention  are  to  be  de- 
scribed.  The  ink  jet  unit  according  to  the  present 
invention  has  liquid  pathways  communicated  to  dis- 
charging  openings  for  discharging  ink  formed  on 
the  recording  element  unit  prepared  as  described 
above,  and  the  ink  jet  driving  unit  according  to  the 
present  invention  has  a  driving  element  substrate 
connected  to  this  ink  jet  unit.  Fig.  18  shows  an 
example  of  the  ink  jet  unit  and  the  ink  jet  driving 
unit  according  to  the  present  invention.  In  the  draw- 
ing,  48  is  the  ink  jet  unit,  45  the  driving  element 
substrate  and  46  the  driving  element. 

Finally,  the  ink  jet  recording  device  according 
to  the  present  invention  is  to  be  described.  Fig.  19 
illustrates  an  example  of  the  main  part  of  the  ink  jet 
recording  device  according  to  the  present  inven- 
tion.  In  the  drawing,  the  recording  sheet  21  is 
conveyed  by  paper  feeding  rollers  to  sheet  delivery 
rollers  23,  24  set  up  and  down  with  a  predeter- 

mined  interval,  and  subjected  to  sheet  delivery  in 
the  direction  of  the  arrowhead  A  along  the  platen 
22. 

In  front  of  the  above  recording  sheet  21  is 
5  provided  a  carriage  26  which  moves  along  the 

guide  shaft  25.  On  the  carriage  26  is  mounted  the 
ink  jet  driving  unit  29  as  described  above. 

The  above  carriage  26  is  driven  in  a  reciprocal 
fashion  by  the  carriage  driving  motor  (not  shown) 

w  through  the  belt  transmission  mechanism  27. 
In  this  Example,  simultaneously  with  driving  of 

the  above  carriage  26  along  the  width  direction  of 
the  recording  sheet  21,  ink  is  discharged  as  a 
droplet-  through  the  discharging  opening  of  the 

75  above  ink  jet  driving  unit  toward  the  recording 
sheet  21  to  effect  recording  thereon.  The  liquid 
pathway  of  the  ink  jet  driving  unit  has  at,  for 
example,  its  tip  end  a  discharging  opening  formed 
as  directed  to  the  recording  sheet  21  .  Correspond- 

20  ing  to  a  signal  from  the  driving  element,  ink  is 
discharged  from  the  discharging  opening  to  permit 
an  ink  droplet  to  fly.  The  symbol  28  shows  sche- 
matically  a  restoration  means  including  the  cap  for 
preventing  defective  discharging  of  ink  from  the 

25  discharging  opening. 
Fig.  20  shows  another  example  of  the  ink  jet 

recording  device  of  the  present  invention.  The  dif- 
ference  of  this  Example  from  the  above  ink  jet 
recording  device  resides  in  that  the  ink  jet  driving 

30  unit  29  of  this  Example  is  provided  with  the  record- 
ing  elements  corresponding  to  the  recording  width 
of  the  recording  paper  21.  Accordingly,  the  car- 
riage  is  not  required  to  be  driven  in  a  reciprocal 
fashion,  whereby  the  mechanism  can  be  simple 

35  and  high  speed  recording  is  possible.  In  this  Exam- 
ple,  since  a  very  long  unit  is  employed,  the  effect 
of  the  present  invention  is  enormous. 

Fig.  21  is  a  schematic  exploded  perspective 
view  showing  an  example  of  the  ink  jet  unit  and  the 

40  ink  jet  driving  unit  according  to  the  present  inven- 
tion. 

In  Fig.  21,  the  symbol  61  is  a  discharging 
opening,  62  an  ink  pathway  communicated  to  the 
discharging  opening  61,  and  63  an  ink  chamber 

45  communicated  to  the  ink  channel  62.  The  liquid 
pathway  in  this  Example  has  an  ink  pathway  62 
and  an  ink  chamber  63.  In  this  Example,  the  ink 
pathway  62  and  the  ink  chamber  63  are  formed  by 
bonding  the  recording  element  substrate  184  in 

so  Fig.  21  (for  better  understanding  of  explanation,  the 
length  is  drawn  shorter),  the  wall  forming  member 
64  and  the  covering  member  65  mutually  together. 
Further  in  this  Example,  heat-generating  portions 
67  of  a  heat-generating  elements  as  the  recording 

55  elements  are  provided  corresponding  to  each  ink 
pathway  62,  and  these  heat-generating  portions  67 
have  electrodes  (not  shown  in  Fig.  21)  arranged 
thereon.  The  symbol  66  in  Fig.  21  is  an  ink  feeding 

16 
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nlet  into  the  ink  chamber  63. 
Fig.  22  is  a  schematic  appearance  perspective 

i/iew  showing  an  example  of  the  ink  jet  device 
according  to  the  present  invention.  In  Fig.  22,  the 
symbol  1000  is  the  main  device,  1100  the  power 
switch  and  1200  the  panel  for  operation. 

The  present  invention  will  bring  about  excellent 
affects  particularly  in  the  recording  head  and  the 
recording  device  of  the  bubble  jet  system  among 
ink  jet  recording  systems. 

As  for  its  representative  constitution  and  princi- 
ple,  it  is  preferable  to  practice  the  system  by  use 
of  the  basic  principle  as  disclosed  in,  for  example, 
U.S.  Patents  4,723,129  and  4,740,796.  This  system 
is  applicable  to  any  of  the  so  called  on-demand 
type  and  the  continuous  type,  but  particularly  in  the 
case  of  the  on-demand  type,  heat  energy  is  gen- 
erated  in  the  electrothermal  transducer  by  applying 
at  least  one  driving  signal  which  gives  abrupt  tem- 
perature  elevation  exceeding  nucleate  boiling  cor- 
responding  to  the  recording  information  to  the  elec- 
trothermal  transducer  arranged  corresponding  to 
the  sheet  or  liquid  pathway  wherein  a  liquid  (ink)  is 
held,  thereby  effecting  film  boiling  on  the  heat- 
acting  surface  of  the  recording  head  and  con- 
sequently  forming  effectively  bubbles  within  the 
liquid  (ink)  corresponding  one  by  one  to  the  driving 
signals.  By  growth  and  shrinkage  of  such  a  bubble, 
the  liquid  (ink)  is  discharged  through  the  opening 
for  discharging  to  form  at  least  one  droplet.  If  the 
driving  signal  is  made  a  pulse  shape,  growth  and 
shrinkage  of  bubbles  can  be  effected  instantly  and 
adequately  and  therefore  particularly  excellent  dis- 
charging  of  liquid  (ink)  can  be  accomplished,  more 
preferably.  As  the  pulse-shaped  driving  signal, 
those  as  described  in  U.S.  patents  4,463,359  and 
4,345,262  are  suitable.  Further  excellent  recording 
can  be  done  by  employment  of  the  conditions  as 
described  in  U.S.  Patent  4,313,124  of  the  invention 
concerning  temperature  elevation  rate  of  the  heat- 
acting  surface. 

As  the  constitution  of  the  recording  head,  in 
addition  to  the  combined  constitution  of  discharg- 
ing  opening,  liquid  pathway,  electrothermal  trans- 
ducer  (linear  liquid  pathway  or  right  angle  liquid 
pathway)  as  disclosed  in  the  respective  specifica- 
tions  as  described  above,  the  constitutions  by  use 
of  U.S.  Patents  4,558,333  and  4,459,600  disclosing 
the  constitution  in  which  the  heat-acting  portion  is 
arranged  in  a  flexed  region  are  also  included  in  the 
present  invention.  In  addition,  the  present  invention 
is  also  effect  as  the  constitution  based  on  Japa- 
nese  Laid-open  Patent  Application  No.  59-123670 
which  discloses  the  constitution  having  a  common 
slit  as  the  discharging  portion  of  the  electrothermal 
transducer  to  a  plurality  of  electrothermal  trans- 
ducer  or  Japanese  Laid-open  Patent  Application 
No.  59-138461  which  discloses  the  constitution 

having  the  opening  absorbing  the  pressure  wave  ot 
heat  energy  corresponding  to  the  discharging  por- 
tion. 

Further,  as  the  recording  head  of  the  full  line 
5  type  having  a  length  corresponding  to  the  maxi- 

mum  recording  medium  width  which  can  be  re- 
corded  by  the  recording  device,  either  a  constitu- 
tion  which  fills  its  length  by  a  combination  of  a 
plurality  of  recording  heads  as  disclosed  above  or 

10  a  constitution  as  one  recording  head  integrally 
formed  may  be  available,  but  the  present  invention 
can  exhibit  further  effectively  the  effects  as  de- 
scribed  above. 

In  addition,  the  present  invention  is  also  effec- 
15  tive  in  the  case  when  a  recording  head  of  the  freely 

exchangeable  chip  type  which  enables  electrical 
connection  to  the  main  device  or  feeding  of  ink 
from  the  main  device  when  mounted  on  the  main 
driver,  or  a  recording  head  of  the  cartridge  type 

20  provided  integrally  onto  the  recording  head  itself  is 
used. 

Also,  addition  of  a  restoration  means,  a  prelimi- 
nary  auxiliary  means,  etc.  for  the  recording  head 
provided  as  the  constitution  of  the  recording  device 

25  of  the  present  invention  is  preferable  because  the 
effect  of  the  present  invention  can  be  further  stabi- 
lized.  Specific  examples  of  these  means  may  in- 
clude  capping  means,  cleaning  means,  pressuriza- 
tion  or  aspiration  means,  electricity-heat  convertors, 

30  preliminary  heating  means  separate  from  these  or 
preliminary  heating  means  according  to  a  combina- 
tion  of  these,  and  it  is  also  effective  for  performing 
stable  recording  to  perform  preliminary  discharging 
mode  which  performs  another  discharging  separate 

35  from  recording. 
Further,  as  the  recording  mode  of  the  record- 

ing  device,  not  only  the  recording  only  of  black, 
etc.  as  the  main  color,  but  also  the  recording  head 
may  be  integrally  constituted  or  a  plurality  of  re- 

40  cording  heads  may  be  combined,  but  the  present 
invention  is  also  very  effective  for  a  device 
equipped  with  at  least  one  of  complex  color  with 
different  colors  or  full  color  by  color  mixing. 

The  present  invention  has  been  constituted  as 
45  described  above  and  therefore  can  give  a  number 

of  effects  as  set  forth  below. 
In  the  present  invention,  since  the  electrical 

connecting  member  as  described  above  is  used 
and  connected  to  the  recording  element  or  the 

so  driving  element,  it  becomes  possible  to  permit  the 
connecting  portions  of  the  recording  element  or  the 
driving  element  at  high  density,  whereby  the  num- 
ber  of  connecting  portions  can  be  increased  to 
effect  higher  densification.  This  also  enables 

55  miniaturiztion  even  of  a  lengthy  unit. 
Also,  electrical  connecting  members  can  be 

made  thinner,  and  also  from  this  aspect,  the  unit 
can  be  made  thinner. 
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Further,  because  the  amount  of  the  metal 
member  used  for  the  electrical  connecting  member 
is  small,  cost  reduction  becomes  possible  even  if 
expensive  gold  may  be  used  as  the  metal  member. 

By  adjustment  of  the  pitch  of  the  electrocon- 
ductive  members  of  the  electrical  connecting  mem- 
ber  and  arrangement  of  connecting  portions  of  the 
recording  element  and/or  the  driving  element  in  a 
number  more  by  at  least  one  than  the  necessary 
number,  connection  becomes  possible  without  per- 
forming  registration  or  without  requiring  registration 
of  high  precision  even  if  registration  may  be  per- 
formed. 

Particularly,  in  the  case  when  the  ink  jet  unit  is 
the  bubble  jet  system,  registration  can  be  done 
with  difficulty  because  high  density  wiring  is  re- 
quired,  but  according  to  the  present  invention,  reg- 
istration  can  be  done  with  very  ease  even  in  the 
case  of  such  high  density  wiring. 

Also,  in  the  present  invention,  since  an  elec- 
trical  connecting  member  is  used,  the  recording 
element  substrate  and  the  driving  element  sub- 
strate  can  be  connected  freely  detachably,  and  the 
driving  element  substrate  can  be  easily  separated 
and  hence  can  be  exchanged  easily. 

Further,  in  the  ink  jet  head  of  the  bubble  jet 
system,  the  driving  element  (heat-generating  ele- 
ment)  may  be  frequently  damaged  sooner  than 
other  elements,  but  the  present  invention  also  has 
the  advantage  that  the  unit  as  a  whole  can  be 
exchanged,  thus  being  capable  of  copying  with 
such  case. 

In  the  ink  jet  head  of  the  bubble  jet  system,  the 
tolerance  width  in  voltage  drop  is  relatively  nar- 
rower,  and  the  degree  of  freedom  of  electrical 
wiring  is  not  seldom  limited.  The  present  invention 
can  be  very  effective  in  accomplishing  the  tech- 
nical  requirement  to  provide  discharging  openings 
at  high  density  and  in  a  large  number  in  such  ink 
jet  head  of  the  bubble  jet  system. 

Also,  according  to  the  present  invention,  since 
recording  element  driving  unit  can  be  formed  on 
one  base  member,  preparation  of  the  recording 
element  driving  unit  can  be  made  easier,  and  also 
mounting  of  the  recording  element  driving  unit  onto 
the  recording  device  can  be  made  easier. 

Further,  according  to  the  present  invention, 
since  electrical  connection  between  the  flexible  ca- 
ble  and  the  driving  element  substrate  can  be  effec- 
ted  by  pressure  contact,  preparation  of  the  record- 
ing  element  driving  unit  can  be  made  further 
easier. 

Also,  according  to  the  present  invention,  by 
setting  the  difference  between  the  thickness  of  the 
base  member  at  the  portions  in  contact  with  the 
recording  element  substrate  and  the  circuit  sub- 
strate  and  that  at  the  portion  confronting  the  driving 
element  as  desired,  a  driving  element  even  with 

great  thickness  can  be  freely  mounted. 
Further,  according  to  the  present  invention,  in 

connecting  the  recording  element  or  the  driving 
element  by  use  of  an  electrical  connecting  mem- 

5  ber,  by  use  of  a  plurality  of  small  electrical  con- 
necting  members  juxtaposed,  each  electrical  con- 
necting  member  can  be  small  and  the  precision  of 
the  pitch  of  electroconductive  members  is  not  re- 
quired  to  be  so  high  even  when  used  for  a  lengthy 

10  unit. 
Also,  according  to  the  present  invention,  in 

juxtaposing  the  above  plurality  of  small  electrical 
connecting  members,  by  taking  sufficient  intervals 
between  the  respective  electrical  connecting  mem- 

75  bers,  or  by  use  of  electrical  connecting  members 
having  grooves  and/or  holes  in  the  holding  mem- 
ber,  the  unit  can  be  prevented  from  warping 
through  thermal  expansion  of  the  recording  ele- 
ment  substrate,  the  electrical  connecting  member, 

20  the  driving  element  substrate,  etc. 
A  recording  element  unit  comprises  an  elec- 

trical  connecting  member  having  a  holding  member 
formed  by  use  of  an  electrically  insulating  material 
and  a  plurality  of  electroconductive  members  ar- 

25  ranged  on  said  holding  member,  with  one  end  of 
said  electroconductive  member  being  exposed  on 
one  surface  of  said  holding  member  and  the  other 
end  of  said  electroconductive  member  being  ex- 
posed  on  the  other  surface  of  said  holding  mem- 

30  ber;  and  a  recording  element  substrate  having  a 
plurality  of  recording  elements  more  by  at  least 
one  than  the  necessary  number  arranged  thereon; 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 

35  ber  being  connected  to  said  recording  element. 

Claims 

40  1.  A  recording  element  unit  comprising: 
an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  and  a  plurality  of  electroconductive  mem- 
bers  arranged  on  said  holding  member,  with  one 

45  end  of  said  electroconductive  member  being  ex- 
posed  on  one  surface  of  said  holding  member  and 
the  other  end  of  said  electroconductive  member 
being  exposed  on  the  other  surface  of  said  holding 
member;  and 

so  a  recording  element  substrate  having  a  plurality  of 
recording  elements  more  by  at  least  one  than  the 
necessary  number  arranged  thereon; 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 

55  ber  being  connected  to  said  recording  element. 
2.  A  recording  element  unit  according  to  Claim 

1,  wherein  the  recording  element  performs  record- 
ing  by  utilizing  heat  energy. 
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3.  A  recording  element  unit  according  to  Claim 
1  or  2,  further  comprising  a  film  which  covers  the 
other  surface  of  said  electrical  connecting  member. 

4.  A  recording  element  driving  unit  according 
to  Claim  3,  wherein  said  film  comprises  an  organic 
material. 

5.  A  recording  element  driving  unit  comprising: 
an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  and  a  plurality  of  electroconductive  mem- 
bers  arranged  on  said  holding  member,  with  one 
end  of  said  electroconductive  member  being  ex- 
posed  on  one  surface  of  said  holding  member  and 
the  other  end  of  said  electroconductive  member 
being  exposed  on  the  other  surface  of  said  holding 
member; 
a  recording  element  substrate  having  a  recording 
element  arranged  thereon;  and 
a  driving  element  substrate  having  a  driving  ele- 
ment  having  connecting  portions  more  by  at  least 
one  than  the  necessary  number  arranged  thereon, 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 
ber  being  connected  to  said  recording  element; 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  electrical 
connecting  member  being  connected  to  the  con- 
necting  portion  of  said  driving  element. 

6.  A  recording  element  driving  unit  according 
to  Claim  5,  wherein  the  recording  element  is  an 
element  which  performs  recording  by  utilizing  heat 
energy. 

7.  An  ink  jet  unit  comprising: 
an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  and  a  plurality  of  electroconductive  mem- 
bers  arranged  on  said  holding  member,  with  one 
end  of  said  electroconductive  member  being  ex- 
posed  on  one  surface  of  said  holding  member  and 
the  other  end  of  said  electroconductive  member 
being  exposed  on  the  other  surface  of  said  holding 
member;  and 
a  recording  element  substrate  having  a  plurality  of 
recording  elements  more  by  at  least  one  than  the 
necessary  number  arranged  thereon; 
said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon. 

8.  An  ink  jet  unit  according  to  Claim  7,  wherein 
the  recording  element  performs  recording  by  dis- 
charging  ink  through  said  discharging  opening. 

9.  An  ink  jet  unit  according  to  Claim  7  or  8, 
further  comprising  a  film  which  covers  the  other 
surface  of  said  electrical  connecting  member. 

10.  An  ink  jet  unit  according  to  Claim  9, 
wherein  said  film  comprises  an  organic  material. 

11.  An  ink  jet  driving  unit  comprising: 
an  electrical  connecting  member  having  a  holding 

member  formed  by  use  of  an  electrically  insulating 
material  and  a  plurality  of  electroconductive  mem- 
bers  arranged  on  said  holding  member,  with  one 
end  of  said  electroconductive  member  being  ex- 

5  posed  on  one  surface  of  said  holding  member  and 
the  other  end  of  said  electroconductive  member 
being  exposed  on  the  other  surface  of  said  holding 
member; 
a  recording  element  substrate  having  a  plurality  of 

w  recording  elements  arranged  thereon;  and 
a  driving  element  substrate  having  a  driving  ele- 
ment  having  connecting  portions  more  by  at  least 
one  than  the  necessary  number  arranged  thereon, 
said  recording  element  substrate  having  a  liquid 

75  pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon; 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 
ber  being  connected  to  said  recording  element; 

20  the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  electrical 
connective  member  being  connected  to  the  con- 
necting  portion  of  said  driving  element. 

12.  An  ink  jet  driving  unit  according  to  Claim 
25  11,  wherein  the  recording  element  is  an  element 

which  performs  recording  by  discharging  ink 
through  said  discharging  opening. 

13.  An  ink  jet  device  comprising  an  ink  jet 
driving  unit  as  defined  in  Claim  1  1  and  a  means  for 

30  mounting  said  ink  jet  driving  unit. 
14.  A  recording  element  driving  unit  compris- 

ing: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 

35  electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 

40  troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
recording  elements  arranged  thereon;  and 
a  driving  element  substrate  having  a  plurality  of 

45  driving  elements  arranged  thereon; 
a  base  member  for  arranging  said  recording  ele- 
ment  substrate  and  said  driving  element  substrate; 
a  circuit  substrate  to  which  said  recording  element 
substrate  is  connected  through  a  first  one  of  said 

so  electrical  connecting  members  and  said  driving 
element  unit  is  connected  through  a  second  one  of 
said  electrical  connecting  members  on  the  surface 
where  a  wiring  pattern  is  formed;  and 
a  pressure  contact  member  for  pressure  contacting 

55  said  circuit  substrate  with  said  recording  element 
substrate,  and  said  circuit  substrate  with  said  driv- 
ing  element  substrate,  respectively  through  said 
electrical  connecting  members. 
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15.  A  recording  element  driving  unit  according 
to  Claim  14,  further  comprising  an  electrical  signal 
transmitting  means  for  transmitting  a  driving  signal 
to  the  driving  element  substrate. 

16.  A  recording  element  driving  unit  according 
to  Claim  14,  further  comprising  a  connector  for 
inputting  of  a  driving  signal. 

17.  A  recording  element  driving  unit  according 
to  Claim  14,  wherein  the  recording  element  sub- 
strates  and  the  driving  element  substrates  are  ar- 
ranged  on  the  same  plane  of  the  base  member. 

18.  A  recording  element  driving  unit  according 
to  Claim  14,  wherein  the  pressure  contact  member 
is  fixed  on  the  base  member  at  both  ends  in  the 
lengthy  direction  of  said  pressure  contact  member. 

1  9.  A  recording  element  driving  unit  according 
to  Claim  14,  wherein  the  pressure  contact  member 
is  fixed  on  the  base  member  at  one  end  in  the 
longer  side  of  said  pressure  contact  member. 

20.  A  recording  element  driving  unit  according 
to  Claim  14,  wherein  the  recording  element  is  an 
element  which  performs  recording  by  utilizing  heat 
energy. 

21.  A  recording  element  driving  unit  according 
to  Claim  14,  wherein  the  number  of  recording  ele- 
ments  arranged  on  the  recording  element  substrate 
is  more  by  at  least  one  than  the  necessary  num- 
ber. 

22.  A  recording  element  driving  unit  according 
to  Claim  14,  wherein  the  number  of  driving  ele- 
ments  arranged  on  the  driving  element  substrate  is 
more  by  at  least  one  than  the  necessary  number. 

23.  An  ink  jet  driving  unit  comprising: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
recording  elements  arranged  thereon; 
a  driving  element  substrate  having  a  plurality  of 
driving  elements  arranged  thereon; 
a  base  member  for  arranging  said  recording  ele- 
ment  substrate  and  said  driving  element  substrate; 
a  circuit  substrate  to  which  said  recording  element 
substrate  is  connected  through  a  first  one  of  said 
electrical  connecting  members  and  said'  driving 
element  substrate  is  connected  through  a  second 
one  of  said  electrical  connecting  members  on  the 
surface  where  a  wiring  pattern  is  formed;  and 
a  pressure  contact  member  for  pressure  contacting 
said  circuit  substrate  with  said  recording  element 
substrate,  and  said  circuit  substrate  with  said  driv- 
ing  element  substrate,  respectively  through  said 

electrical  connecting  members, 
said  recording  element  substrate  having  a  liquid 
pathway  comminicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon. 

5  24.  An  ink  jet  driving  unit  according  to  Claim 
23,  further  comprising  an  electrical  signal  transmit- 
ting  means  for  transmitting  a  driving  signal  to  the 
driving  element  substrate. 

25.  An  ink  jet  driving  unit  according  to  Claim 
70  23,  further  comprising  a  connector  for  inputting  of  a 

driving  signal. 
26.  An  ink  jet  driving  unit  according  to  Claim 

23,  wherein  the  recording  element  substrate  and 
the  driving  element  substrate  are  arranged  on  the 

75  same  plane  of  the  base  member. 
27.  An  ink  jet  driving  unit  according  to  Claim 

23,  wherein  the  pressure  contact  member  is  fixed 
on  the  base  member  at  both  ends  in  the  lengthy 
direction  of  said  pressure  contact  member. 

20  28.  An  ink  jet  driving  unit  according  to  Claim 
23,  wherein  the  pressure  contact  member  is  fixed 
on  the  base  member  at  one  end  in  the  longer  side 
of  said  pressure  contact  member. 

29.  An  ink  jet  driving  unit  according  to  Claim 
25  23,  wherein  the  recording  element  is  an  element 

which  performs  recording  by  discharging  ink 
through  said  discharging  opening  by  utilizing  heat 
energy. 

30.  An  ink  jet  driving  unit  according  to  Claim 
30  23,  wherein  the  number  of  recording  elements  ar- 

ranged  on  the  recording  element  substrate  is  more 
by  at  least  one  than  the  necessary  number. 

31.  An  ink  jet  driving  unit  according  to  Claim 
23,  wherein  the  number  of  driving  elements  ar- 

35  ranged  on  the  driving  element  substrate  is  more  by 
at  least  one  than  the  necessary  number. 

32.  An  ink  jet  recording  device  provided  with 
an  ink  jet  driving  unit  as  defined  in  Claim  23  and  a 
means  for  mounting  said  ink  jet  driving  unit. 

40  33.  A  recording  element  driving  unit  compris- 
ing: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 

45  electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 

so  surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
recording  elements  arranged  thereon;  and 
a  driving  element  substrate  having  a  plurality  of 
driving  elements  arranged  thereon; 

55  a  circuit  substrate  for  transmitting  a  driving  signal 
to  said  driving  element  substrate; 
a  base  member  for  arranging  said  recording  ele- 
ment  substrate  and  said  driving  element  substrate; 

20 
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and 
a  pressure  contact  member  for  pressure  contacting 
said  recording  element  substrate  with  said  driving 
element  substrate  and  said  circuit  substrate  with 
said  driving  element  substrate,  respectively  through 
said  electrical  connecting  members, 
said  recording  element  substrate  and  said  driving 
element  substrate  being  electrically  connected 
through  a  first  one  of  said  electrical  connecting 
members,  and  said  driving  element  substrate  and 
said  circuit  substrate  being  electrically  connected 
through  a  second  one  of  said  electrical  connecting 
members. 

34.  A  recording  element  driving  unit  according 
to  Claim  33,  wherein  the  portion  where  the  circuit 
substrate  is  arranged  and  the  portion  where  the 
recording  element  is  arranged  of  the  base  member 
have  the  same  thickness,  and  the  thickness  of  the 
portion  confronting  the  driving  element  arranged  on 
the  driving  element  substrate  is  thinner  than  the 
thickness  of  the  portion  where  said  circuit  substrate 
is  arranged  and  the  portion  where  the  recording 
element  is  arranged. 

35.  A  recording  element  driving  unit  according 
to  Claim  33  or  34,  further  comprising  a  connector 
for  inputting  of  a  driving  signal. 

36.  A  recording  element  driving  unit  according 
to  Claim  33  or  34,  wherein  the  recording  element 
substrate  and  the  circuit  substrate  are  arranged  on 
the  same  plane  of  the  base  member. 

37.  A  recording  element  driving  unit  according 
to  Claim  33  or  34,  wherein  the  pressure  contact 
member  is  fixed  on  the  base  member. 

38.  A  recording  element  driving  unit  according 
to  Claim  33  or  34,  wherein  the  recording  element  is 
an  element  which  performs  recording  by  utilizing 
heat  energy. 

39.  A  recording  element  driving  unit  according 
to  Claim  33  or  Claim  34,  wherein  the  number  of 
recording  elements  arranged  on  the  recording  ele- 
ment  substrate  is  more  by  at  least  one  than  the 
necessary  number. 

40.  A  recording  element  driving  unit  according 
to  Claim  33  or  34,  wherein  the  number  of  driving 
elements  arranged  on  the  driving  element  substrate 
is  more  by  at  least  one  than  the  necessary  num- 
ber. 

41  .  An  ink  jet  driving  unit  comprising: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 

recording  elements  arranged  thereon; 
a  driving  element  substrate  having  a  plurality  of 
driving  elements  arranged  thereon; 
a  circuit  substrate  for  transmitting  a  driving  signal 

5  to  said  driving  element  substrate; 
a  base  member  for  arranging  said  recording  ele- 
ment  substrate  and  said  circuit  substrate;  and 
a  pressure  contact  member  for  pressure  contacting 
said  recording  element  substrate  with  said  driving 

w  element  substrate  and  said  circuit  substrate  with 
said  driving  element  substrate,  respectively  through 
said  electrical  connecting  members, 
said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 

75  for  discharging  ink; 
said  recording  element  substrate  and  said  driving 
element  substrate  being  electrically  connected 
through  a  first  one  of  said  electrical  connecting 
members,  and  said  driving  element  substrate  and 

20  said  circuit  substrate  being  electrically  connected 
through  a  second  one  of  said  electrical  connecting 
members. 

42.  An  ink  jet  driving  unit  according  to  Claim 
41,  wherein  the  portion  where  the  circuit  substrate 

25  is  arranged  and  the  portion  where  the  recording 
element  substrate  is  arranged  of  the  base  member 
have  the  same  thickness,  and  the  thickness  of  the 
portion  confronting  the  driving  element  arranged  on 
the  driving  element  substrate  is  thinner  than  the 

30  thickness  of  the  portion  where  said  circuit  substrate 
is  arranged  and  the  portion  where  the  recording 
element  substrate  is  arranged. 

43.  An  ink  jet  driving  unit  according  to  Claim 
41  or  42,  further  comprising  a  connector  for  input- 

35  ting  of  a  driving  signal. 
44.  An  ink  jet  driving  unit  according  to  Claim 

41  or  42,  wherein  the  recording  element  substrate 
and  the  circuit  substrate  are  arranged  on  the  same 
plane  of  the  base  member. 

40  45.  An  ink  jet  driving  unit  according  to  Claim 
41  or  42,  wherein  the  pressure  contact  member  is 
fixed  on  the  base  member. 

46.  An  ink  jet  driving  unit  according  to  Claim 
41  or  42,  wherein  the  recording  element  is  an 

45  element  which  performs  recording  by  discharging 
ink  through  said  discharging  opening  by  utilizing 
heat  energy. 

47.  An  ink  jet  driving  unit  according  to  Claim 
41  or  42,  wherein  the  number  of  recording  ele- 

50  ments  arranged  on  the  recording  element  substrate 
is  more  by  at  least  one  than  the  necessary  num- 
ber. 

48.  An  ink  jet  driving  unit  according  to  Claim 
41  or  42,  wherein  the  number  of  driving  elements 

55  arranged  on  the  driving  element  substrate  is  more 
by  at  least  one  than  the  necessary  number. 

49.  An  ink  jet  recording  device  provided  with 
an  ink  jet  driving  unit  as  defined  in  Claim  41  and  a 
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means  for  mounting  said  ink  jet  driving  unit. 
50.  A  recording  element  unit  comprising: 

a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  recording  ele- 
ments  arranged  thereon, 
said  plurality  of  electrical  connecting  members  be- 
ing  arranged  on  said  recording  element  substrate 
so  that  one  end  of  the  electroconductive  member 
exposed  on  one  surface  of  each  electrical  connect- 
ing  member  may  be  connected  to  the  connecting 
portion  of  said  recording  element  substrate. 

51.  A  recording  element  unit  according  to 
Claim  50,  wherein  the  respective  electrical  connect- 
ing  members  are  arranged  so  that  they  may  be 
mutually  noncontact  with  each  other. 

52.  A  recording  element  unit  comprising: 
an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  having  at  least  one  of  one  or  a  plurality  of 
grooves  and  holes  and  a  plurality  of  electroconduc- 
tive  members  arranged  on  said  holding  member, 
with  one  end  of  said  electroconductive  member 
being  exposed  on  one  surface  of  said  holding 
member  and  the  other  end  of  said  electroconduc- 
tive  member  being  exposed  on  the  other  surface  of 
said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon, 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 
ber  being  connected  to  the  connecting  portion  of 
said  recording  element  substrate. 

53.  A  recording  element  unit  according  to 
Claim  50  or  52,  wherein  the  connecting  portions  of 
the  recording  element  substrate  forms  a  plural 
number  of  groups,  and  said  plural  number  of 
groups  are  arranged  at  a  suitable  interval. 

54.  A  recording  element  unit  according  to 
Claim  50  or  52,  wherein  the  recording  element  is 
an  element  which  performs  recording  by  utilizing 
heat  energy. 

55.  A  recording  element  unit  according  to 
Claim  50  or  52,  further  comprising  a  film  which 
covers  the  other  surface  of  said  electrical  connect- 
ing  member. 

55.  A  recording  element  unit  according  to 
Claim  55,  wherein  said  film  comprises  an  organic 
material. 

57.  A  recording  element  driving  unit  compris- 
ing: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 

5  electrically  insulating  material  having  at  least  one  of 
one  or  a  plurality  of  grooves  and  holes  and  a 
plurality  of  electroconductive  members  arranged  on 
said  holding  member,  with  one  end  of  said  elec- 
troconductive  member  being  exposed  on  one  sur- 

w  face  of  said  holding  member  and  the  other  end  of 
said  electroconductive  member  being  exposed  on 
the  other  surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 

rs  elements  arranged  thereon, 
a  driving  element  substrate  having  a  plurality  of 
connecting  portions  and  one  or  a  plurality  of  driving 
elements  arranged  thereon, 
said  plurality  of  electrical  connecting  members  be- 

20  ing  arranged  on  said  recording  element  substrate 
so  that  one  end  of  the  electroconductive  member 
exposed  on  one  surface  of  each  electrical  connect- 
ing  member  may  be  connected  to  the  connecting 
portion  of  said  recording  element  substrate; 

25  the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  each  elec- 
trical  connecting  member  being  connected  to  the 
connecting  portion  of  said  driving  element  sub- 
strate. 

30  58.  A  recording  element  unit  according  to  claim 
57,  wherein  the  respective  electrical  connecting 
members  are  arranged  so  that  they  may  be  mutu- 
ally  noncontact  with  each  other. 

59.  A  recording  element  driving  unit  compris- 
35  ing: 

an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  having  at  least  one  of  one  or  a  plurality  of 
grooves  and  holes  and  a  plurality  of  electroconduc- 

40  tive  members  arranged  on  said  holding  member 
arranged  on  said  holding  member,  with  one  end  of 
said  electroconductive  member  being  exposed  on 
one  surface  of  said  holding  member  and  the  other 
end  of  said  electroconductive  member  being  ex- 

45  posed  on  the  other  surface  of  said  holding  mem- 
ber; 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon;  and 

so  a  driving  element  substrate  having  a  plurality  of 
connecting  portions  and  one  or  a  plurality  of  driving 
elements  arranged  thereon; 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 

55  ber  being  connected  to  the  connecting  portion  of 
said  recording  element  substrate, 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  each  elec- 
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trical  connecting  member  being  connected  to  the 
connecting  portion  of  said  driving  element  sub- 
strate. 

60.  A  recording  element  driving  unit  according 
to  Claim  57  or  59,  wherein  the  connecting  portions 
of  the  recording  element  substrate  and/or  the  driv- 
ing  element  substrate  form  a  plural  number  of 
groups,  and  said  plural  number  of  groups  are  ar- 
ranged  at  a  suitable  interval. 

61.  A  recording  element  driving  unit  according 
to  Claim  57  or  59,  wherein  the  recording  element  is 
an  element  which  performs  recording  by  utilizing 
heat  energy. 

62.  An  ink  jet  unit  comprising: 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 
electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 
troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon, 
said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon, 
said  plurality  of  electrical  connecting  members  be- 
ing  arranged  on  said  recording  element  substrate 
so  that  one  end  of  the  electroconductive  member 
exposed  on  one  surface  of  each  electrical  connect- 
ing  member  may  be  connected  to  the  connecting 
portion  of  said  recording  element  substrate. 

63.  An  ink  jet  unit  according  to  Claim  62, 
wherein  the  respective  electrical  connecting  mem- 
bers  are  arranged  so  that  they  may  be  mutually  in 
noncontact  with  each  other. 

64.  An  ink  jet  unit  comprising: 
an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  having  at  least  one  of  one  or  a  plurality  of 
grooves  and  holes  and  a  plurality  of  electroconduc- 
tive  members  arranged  on  said  holding  member, 
with  one  end  of  said  electroconductive  member 
being  exposed  on  one  surface  of  said  holding 
member  and  the  other  end  of  said  electroconduc- 
tive  member  being  exposed  on  the  other  surface  of 
said  holding  member;  and 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon, 
said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon, 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 

ber  being  connected  to  the  connecting  portion  of 
said  recording  element  substrate. 

65.  An  ink  jet  unit  according  to  Claim  62  or 
Claim  64,  wherein  the  connecting  portions  of  the 

5  recording  element  substrate  forms  a  plural  number 
of  groups,  and  said  plural  number  of  groups  are 
arranged  at  suitable  intervals. 

66.  An  ink  jet  unit  according  to  Claim  62  or  64, 
wherein  the  recording  element  is  an  element  which 

iq  performs  recording  by  utilizing  heat  energy  to  dis- 
charge  ink  from  the  discharging  opening. 

67.  An  ink  jet  unit  according  to  Claim  62  or  64, 
having  a  film  which  covers  the  other  surface  of  said 
electrical  connecting  member. 

75  68.  An  ink  jet  unit  according  to  Claim  67, 
wherein  said  film  comprises  an  organic  material. 

69  An  ink  jet  driving  unit  comprising; 
a  plurality  of  electrical  connecting  members  each 
having  a  holding  member  formed  by  use  of  an 

20  electrically  insulating  material  and  a  plurality  of 
electroconductive  members  arranged  on  said  hold- 
ing  member,  with  one  end  of  said  electroconduc- 
tive  member  being  exposed  on  one  surface  of  said 
holding  member  and  the  other  end  of  said  elec- 

25  troconductive  member  being  exposed  on  the  other 
surface  of  said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording 
elements  arranged  thereon;  and 

30  a  driving  element  substrate  having  a  plurality  of 
connecting  portions  and  one  or  a  plurality  of  driving 
elements-  arranged  thereon, 
said  recording  element  substrate  having  a  liquid 
pathway  communicated  to  a  discharging  opening 

35  for  discharging  ink  formed  thereon, 
said  plurality  of  electrical  connecting  members  be- 
ing  arranged  on  said  recording  element  substrate 
so  that  one  end  of  the  electroconductive  member 
exposed  on  one  surface  of  each  electrical  connect- 

40  ing  member  may  be  connected  to  the  connecting 
portion  of  said  recording  element  substrate; 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  each  elec- 
trical  connecting  member  being  connected  to  the 

45  connecting  portion  of  said  driving  element  sub- 
strate. 

70.  An  ink  jet  driving  unit  according  to  Claim 
69,  wherein  the  .  respective  electrical  connecting 
members  are  arranged  so  that  they  may  be  mutu- 

50  ally  in  noncontact  with  each  other. 
71.  An  ink  jet  driving  unit  comprising: 

an  electrical  connecting  member  having  a  holding 
member  formed  by  use  of  an  electrically  insulating 
material  having  at  least  one  of  one  or  a  plurality  of 

55  grooves  and  holes  and  a  plurality  of  electroconduc- 
tive  members  arranged  on  said  holding  member, 
with  one  end  of  said  electroconductive  member 
being  exposed  on  one  surface  of  said  holding 
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member  and  the  other  end  of  said  electroconduc- 
tive  member  being  exposed  on  the  other  surface  of 
said  holding  member; 
a  recording  element  substrate  having  a  plurality  of 
connecting  portions  and  a  plurality  of  recording  5 
elements  arranged  thereon,  and 
a  driving  element  substrate  having  a  plurality  of 
connecting  portions  and  one  or  a  plurality  of  driving 
elements  arranged  thereon; 
said  recording  element  substrate  having  a  liquid  m 
pathway  communicated  to  a  discharging  opening 
for  discharging  ink  formed  thereon, 
one  end  of  the  electroconductive  member  exposed 
on  one  surface  of  said  electrical  connecting  mem- 
ber  being  connected  to  the  connecting  portion  of  75 
said  recording  element  substrate, 
the  other  end  of  the  electroconductive  member 
exposed  on  the  other  surface  of  said  each  elec- 
trical  connecting  member  being  connected  to  the 
connecting  portion  of  said  driving  element  sub-  20 
strate. 

72.  An  ink  jet  driving  unit  according  to  Claim 
69  or  71,  wherein  the  connecting  portions  of  the 
recording  element  substrate  and/or  the  driving  ele- 
ment  substrate  form  a  plural  number  of  groups,  25 
and  said  plural  number  of  groups  are  arranged  at 
suitable  intervals. 

73.  An  ink  jet  driving  unit  according  to  Claim 
69  or  70,  wherein  the  recording  element  is  an 
element  which  performs  recording  by  discharging  30 
ink  through  said  discharging  opening  by  utilizing 
heat  energy. 

74.  An  ink  jet  device  comprising  an  ink  jet 
driving  unit  as  defined  in  Claim  69  or  71  and  a 
means  for  mounting  said  ink  jet  driving  unit.  35 

24 



EP  0  349  959  A2 



iP  0  349  959  A2 

F I G .   4  



EP  0  349  959  A2 

F I G .   3 A  



EP  0  349  959  A2 

F I G .   3 B  

401  184  1 9 4  

F I G .   3 C  

401  
1 0 5  /1  0 4  

125.  

- /   —   Y  
184  1 9 4  

101 



EP  0  349  959  A2 

F I G .   5 C  



EP  0  349  959  A2 



EP  0  349  959  A2 

F I G   7 A  

F I G .   7 B  

F I G .   7 C  





EP  0  349  959  A2 

(vvv- 

l c _  
010  i  "  13" 

I S  

< r 5  

OO /  
OO 

OO 



IP  0  349  959  A2 

F I G .   1 0 A  F I G .   1 0 B  

1L JLL 
n  n  fi  < L  J  LJ  |.|_U„ 

n  n  n v  v  v i  I  i  1  >•  i 
1 

I  ( I   ( I  

111  •  '  '  '  U_l -J  kJ  I  I  bJ  ( 

!  i  "i- 
i  I  i 

F / 6   1 1   A  F I G .   1  1 B  

n  n  n  !■ l_J  t.J  l_t  u 

!  i_ 

_L_J_  _lj  _L_J_  L_i_ 
i  i  !  . 

®   ®   ®   ®  

r  
"  —   

l 

■14 

^ 9  



■*  u  iJ4a  say 

12 

!21 /  
3 

I 
:6 33 34 13 I I  

M b .   T Z t i  

3 9  



EP  0  349  959  A2 

F I G .   1 3  

31 3 2  

4 -  

,  j 

3 8  36  33  3 4  3 3  

F I G .   1 U A  

54  5 5  

3 7  

F I G .   U B  



EP  0  349  959  A2 

F I G .   1 5  

4 4  4 2  

43  5 5  

F I G .   1 6  

4 4  

R H  n - n n n n R R n r r  

^2 

+3  5 5  



=P  0  349  959  A2 

F I G .   1 7  

ELECTRIC 
SIGNAL  ■ 

4 5  

- 4 -  
4 6  

4 3  4 4  

) 
4 7  

F I G   1 8  

ELECTRIC 
SIGNAL 

45  4 6  
4   ( -  

401 

43  4 4  

4 7  



EP  0  349  959  A2 

(fi 
0  

F I G   2 0  

29  

21 




	bibliography
	description
	claims
	drawings

