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(54)  Display  device  and  method  of  production. 

(57)  An  image  display  device  includes  an  electron 
beam  generating  unit  (39),  an  electrode  unit  (22) 
comprised  of  a  plurality  of  laminate  electrodes 
having  a  plurality  of  openings  for  deflecting  and 
converging  the  electron  beams,  and  an  image 
forming  unit  (17,18)  for  forming  an  image  by 
making  the  electron  beams  collide  against  a 
phosphor  in  a  vacuum  vessel  (15,17).  The  lami- 
nate  electrodes  are  laminated  together  at  their 
intermediate  portions  by  means  of  adhesion 
spacers  (23)  and  peripherally  fixed  mechani- 
cally  by  means  of  insulating  spacers  (24)  via  a 
fixing  base  unit  (21).  Each  adhesion  spacer  (23) 
is  composed  of  a  spacer  core  (23a)  having  a 
spacer  function  and  an  adhesion  frit  (23b)  hav- 
ing  an  adhesion  function.  Preferably  an  oxide 
ceramic  insulating  thin  film  (27  in  Fig.3)  is 
formed  on  at  least  one  surface  of  a  metal  base 
plate  (26  in  Fig.3)  of  the  insulating  spacer  (24) 
by  a  spray  coating  method  and  a  crystal  frit  thin 
film  (34  in  Fig.7)  is  formed  on  the  other  surface 
of  the  metal  base  plate  (32  in  Fig.7  or  Fig.8(b)). 
The  thickness  dl  of  the  adhesion  spacer  (23) 
and  the  initial  thickness  d2  of  the  insulating 
spacer  (24)  are  in  a  relation  of  d1   ̂ d2  (look  at 
Fig.8(a))  and,  on  heating,  excess  softened  frit 
(34  in  Fig.8(b))  is  squeezed  out  to  ensure  that 
the  thickness  of  d1  and  d2  are  equal. 
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The  present  invention  relates  to  a  display  device 
for  use  in  a  color  television  receiver  or  the  like  display 
and  a  method  of  producing  the  same,  and  more  in  par- 
ticular  to  a  thin  flat-shaped  display  device  having  a 
small  size  in  depth  employing  a  plurality  of  linear  cath- 
odes  for  generating  electron  beams  in  a  cathode  ray 
tube. 

As  a  display  device  for  a  color  television  image 
display  or  the  like,  a  cathode  ray  tube  type  one  has 
been  mainly  used.  However,  any  conventional  cath- 
ode  ray  tube  has  a  large  size  in  depth  in  comparison 
with  its  screen  size,  which  makes  it  difficult  to  obtain 
a  thin  flat-shaped  display  device.  As  a  thin  flat- 
shaped  display  device,  an  EL  (electro-luminescence) 
display  device,  a  plasma  display  device,  a  liquid  crys- 
tal  display  device,  and  the  like  have  been  recently  de- 
veloped  and  some  of  them  have  been  put  on  a  mar- 
ket.  However,  any  of  the  display  devices  is  insufficient 
in  regard  of  performance  such  as  brightness,  contrast 
and  color  reproducibility  in  comparison  with  the  cath- 
ode  ray  tube  type  one,  and  has  not  been  implemented 
as  a  satisfactory  display  device. 

Generally,  in  a  technique  for  implementing  a  flat- 
shaped  display  device  of  a  cathode  ray  tube  type  hav- 
ing  a  small  size  in  depth,  a  plurality  of  electron  beams 
emitted  from  a  plurality  of  linear  cathodes  are  deflect- 
ed  in  the  vertical  and  horizontal  directions  by  means 
of  electrodes  to  be  projected  to  a  phosphor  screen 
which  is  divided  into  a  plurality  of  segments  in  the 
vertical  and  horizontal  directions  for  successively  il- 
luminating  R,  G,  and  B  phosphorelements  every  seg- 
ment. 

The  following  describes  a  conventional  image 
display  device  of  a  cathode  ray  tube  type  with  refer- 
ence  to  Figs.  10  to  12. 

Fig.  10  shows  a  perspective  view  of  an  essential 
portion  of  a  conventional  image  display  device.  The 
display  device  is  mainly  comprised  of  a  rear  vessel 
plate  2  on  which  a  back  electrode  1  is  disposed  as  in- 
dicated  by  dotted  lines  in  the  figure,  a  plurality  of  lin- 
ear  cathodes  3  serving  as  an  electron  beam  generat- 
ing  source,  an  electrode  unit  portion  4,  and  a  phos- 
phor  plate  5  disposed  on  a  faceplate  6  having  a  pan- 
shaped  portion  serving  as  a  phosphor  screen. 

The  electrode  unit  portion  4  is  composed  of  a 
plurality  of  electrode  plates  4a,  4b,  4c,  and  4d  for  con- 
trolling  the  movement  of  electron  beams.  Each  elec- 
trode  plate  is  formed  with  a  plurality  of  circular  or  rec- 
tangular  slit  holes  7  arranged  for  allowing  the  electron 
beams  to  pass  therethrough.  The  electrode  plates  are 
fixed  to  each  other  by  means  of  adhesion  spacer 
members  8  at  their  intermediate  portions  except  the 
areas  of  the  slit  hole  alignment,  where  the  electrode 
plates  are  fixed  in  a  lamination  form  apart  from  each 
other  at  a  specified  interval  for  isolation  between  ad- 
jacent  two  electrodes.  It  is  to  be  noted  here  that,  al- 
though  four  electrode  plates  are  depicted  in  the  fig- 
ure,  there  are  provided  six  electrode  plates  in  practi- 

cal  use. 
On  the  peripheries  such  as  four  corners  of  each 

electrode  plate,  a  plurality  of  ceramic  insulating 
spacers  10  are  provided  to  be  secured  in  the  above- 

5  mentioned  specified  gaps  for  isolation  between  each 
adjacent  electrode  plates  when  the  electrode  plates 
are  fixed  to  be  coupled  to  a  fixing  unit  9.  A  setscrew 
11  is  inserted  through  the  spacers  1  0  passing  through 
all  of  the  electrode  plates  to  be  fastened  each  other 

10  to  thereby  assemble  the  electrode  unit  portion  4 
which  is  securely  fixed  to  the  fixing  unit  9.  The  fixing 
unit  9  is  coupled  to  the  rear  vessel  plate  2  via  a  plur- 
ality  of  fixing  posts  (not  shown). 

When  specified  electric  voltages  are  respectively 
15  applied  to  the  back  electrode  1,  electron  beam  control 

electrodes  4a  through  4d,  and  phosphor  plate  5  while 
flowing  a  specified  electric  current  through  the  linear 
cathodes  3,  electron  beams  are  generated  from  the 
linear  cathodes  3  toward  the  electron  beam  control 

20  electrode  4a.  When  the  electron  beams  pass  through 
the  slit  holes  7  formed  in  each  of  the  electron  beam 
control  electrodes  4a,  4b,  4c,  and  4d,  the  electron 
beams  are  controlled,  converged,  and  deflected  by 
the  specified  voltage  applied  to  each  electrode  and 

25  then  the  resultant  electron  beams  collide  against  the 
phosphor  plate  5  to  which  a  high  voltage  is  applied, 
thereby  illuminating  the  phosphor  plate  5  to  display 
an  image. 

In  the  above  place,  the  aforementioned  electric 
30  insulating  property  of  the  spacers  10  is  assured  by 

using  a  ceramic  sintered  mold  part  12  each  having  a 
tapped  hole  of  a  specified  diameter  as  shown  in  Figs. 
11  (a)  and  11  (b).  On  the  other  hand,  the  fixing  unit  9 
is  composed  of  a  metal  plate  1  3  and  a  plurality  of  cer- 

35  amic  sintered  plates  14  formed  on  the  surface  thereof 
to  which  the  electrode  4a  is  in  contact  as  shown  in  Fig. 
12.  The  ceramic  sintered  plates  14  are  made  of  the 
same  material  as  that  of  the  insulating  spacer  10. 

The  conventional  image  display  device  is  con- 
40  structed  in  accordance  with  the  following  processes. 

In  the  first  step,  mainly  three  component  assem- 
blies  such  as  an  electrode  unit  portion,  front  vessel 
portion  and  rear  vessel  portion  are  prepared.  For  pre- 
paring  the  electrode  unit  portion,  each  electrode  unit 

45  is  composed  of  two  electrodes  among  a  plurality  of 
electron  beam  control  electrodes,  where  the  two 
electrodes  are  fixed  by  means  of  the  adhesion  spacer 
members  8  in  such  a  manner  that  the  electrodes  are 
isolated  from  each  other  with  a  specified  space  of  ap- 

50  proximately  400  +  10  ^m.  Similarly,  a  plurality  of 
electrode  units  are  coupled  together  by  means  of  the 
adhesion  spacer  members  to  thereby  implement  the 
electrode  unit  portion. 

The  front  vessel  portion  is  prepared  by  securing 
55  the  phosphor  plate  5  onto  the  inner  surface  of  the 

pan-shaped  portion  of  the  faceplate  6. 
For  preparing  the  rear  vessel  portion,  a  plurality 

of  fixing  posts  are  provided  at  specified  positions  on 

2 
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the  inner  surface  of  the  rear  vessel  plate  2  having  a 
back  electrode  1  provided  thereon.  A  pair  of  fixing  unit 
9  is  coupled  to  the  fixing  posts  to  form  a  frame  body. 
The  frame  body  is  provided  with  a  plurality  of  linear 
cathodes  3  stretched  therein  by  a  cathode  stretching  5 
means  (not  shown)  to  thereby  implement  the  rear 
vessel  portion. 

The  prepared  rear  vessel  portion  and  the  elec- 
trode  unit  portion  are  coupled  together  in  such  a  man- 
ner  that  the  electrode  unit  portion  is  disposed  on  the  10 
ceramic  sintered  plates  14  which  have  been  formed 
on  the  fixing  unit  9.  In  this  process,  the  ceramic  insu- 
lating  spacer  members  10  are  inserted  in  each  space 
between  each  adjacent  laminated  electrodes  and  se- 
cured  to  specified  positions  of  the  peripheries  of  the  15 
electrodes  in  such  a  manner  that  the  setscrew  11  is 
inserted  through  the  ceramic  insulating  spacers  10  to 
fasten  all  of  the  electrodes  to  be  fixed  to  the  fixing  unit 
9.  Thus,  the  electrode  unit  portion  is  mechanically 
fixed  to  the  rear  vessel  portion  via  the  fixing  unit  9  us-  20 
ing  the  setscrew  11  .  Thereafter,  the  pan-shaped  front 
vessel  portion  is  fitted  to  the  rear  vessel  portion  so 
that  a  high  vacuum  condition  inside  the  fitted  vessel 
is  maintained  by  hermetically  sealing  the  peripheral 
portions  thereof.  25 

The  image  display  device  constructed  as  men- 
tioned  above  assures  fundamental  image  display 
performances,  however,  it  has  the  following  prob- 
lems. 

In  preparing  the  electrode  unit  portion  4,  a  pair  of  30 
electron  beam  control  electrodes  are  positioned  with 
a  space  by  means  of  the  adhesion  spacers  8  inter- 
posed  therebetween,  and  adhesion  frits  attached  to 
the  adhesion  spacers  8  are  melted  and  solidified  in  a 
kiln  to  thereby  assemble  the  electrode  unit.  Then,  a  35 
plurality  of  electrode  units  are  similarly  coupled  to  be 
positioned  by  means  of  the  adhesion  frit  to  assemble 
the  electrode  unit  portion  4.  In  the  above  case,  since 
the  ceramic  insulating  spacers  10  are  provided  to  be 
positioned  at  the  peripheries  in  each  space  between  40 
each  adjacent  electrodes  in  the  process  of  fixing  the 
electrode  unit  portion  to  the  rear  vessel  portion  via 
the  fixing  unit  9.  Therefore,  it  is  difficult  to  temporarily 
fix  the  insulating  spacers  10  to  be  precisely  posi- 
tioned  without  detachment  from  the  specified  posi-  45 
tions. 

Furthermore,  in  the  process  of  fixing  the  elec- 
trode  unit  portion  4  to  the  rear  vessel  plate  2  via  the 
fixing  unit  9  by  means  of  the  setscrews  11,  the  cer- 
amic  sintered  insulating  spacers  10  and  the  ceramic  50 
sintered  films  14  formed  on  the  fixing  unit  9  are  both 
relatively  thin  film  of  approximately  400  urn  as  shown 
in  Figs.  11  (a),  11  (b),  and  12.  Moreover,  since  the  cer- 
amic  member  perse  is  brittle  and  breakable,  the  cer- 
amic  spacers  10  and  plates  14  of  the  fixing  unit  9  are  55 
easily  damaged  by  a  dynamic  load  exerted  thereon 
due  to  the  fastening  mechanism  using  the  setscrews, 
which  causes  drawbacks  such  that  their  insulating 

properties  are  not  assured  and  that  the  slit  holes  7  of 
the  electron  beam  control  electrodes  are  clogged  by 
fragments  of  a  damaged  spacer  or  insulating  films  to 
result  in  a  defective  image  display  and  so  forth.  Such 
a  phenomenon  of  damage  significantly  occurs  espe- 
cially  when  a  vibration  or  an  impact  is  applied  to  the 
body  of  the  image  display  device,  which  is  due  to  the 
mechanical  weakness  of  the  ceramic  sintered  mold 
parts. 

The  ceramic  sintered  mold  parts  each  requires  a 
high  cost,  which  has  been  a  cause  of  increasing  the 
cost  of  the  image  display  device  itself. 

According  to  a  first  aspect  of  this  invention  a  dis- 
play  device  having  a  cathode  ray  tube  comprising: 

means  for  generating  electron  beams  in  the 
cathode  ray  tube; 

means  for  displaying  an  image  by  making  the 
electron  beams  collide  against  a  phosphor  plate;  and 

an  electrode  unit  for  deflect  ing  and  converging 
the  electron  beams  generated  by  said  electron  beam 
generating  means,  which  is  comprised  of  a  plurality 
of  laminate  electrodes  fixed  to  each  other  by  means 
of  adhesion  spacers  interposed  between  two  adja- 
cent  electrodes  at  their  intermediate  portions  in  the 
cathode  ray  tube,  each  electrode  having  a  plurality  of 
openings  formed  therein  for  passing  through  the  elec- 
tron  beams,  said  electrode  unit  being  provided  with 
insulating  spacers  between  each  adjacent  two  elec- 
trodes  at  their  peripheries, 

is  characterised  in  that  each  insulating  spacer 
comprises  an  insulating  film  formed  on  at  least  one 
surface  of  a  metal  plate. 

According  to  a  second  aspect  of  this  invention,  a 
method  of  producing  a  display  device  in  accordance 
with  the  first  aspect  of  this  invention  comprises  the 
steps  of: 

preparing  an  electrode  unit  portion  by  fixing  a 
plurality  of  electrodes  to  each  other  by  means  of  ad- 
hesion  spacers  in  a  kiln  while  oxide  ceramic  insulat- 
ing  spacers  are  secured  in  the  gaps  between  each 
adjacent  electrode  in  the  process  of  assembling  the 
electrode  unit  portion; 

preparing  a  front  vessel  portion  by  securing  a 
phosphor  plate  to  the  inner  surface  of  a  pan  shaped 
portion  of  a  face  plate; 

preparing  a  rear  vessel  portion  having  a  plur- 
ality  of  fixing  posts  provided  at  specified  positions  on 
the  inner  surface  of  a  rear  vessel  plate  having  a  back 
electrode  provided  thereon; 

coupling  a  fixing  base  unit  having  a  ceramic  in- 
sulating  film  formed  thereon  to  the  fixing  posts  to 
form  a  frame  body  which  is  provided  with  a  plurality 
of  linear  cathodes  stretched  therein  by  a  cathode 
stretching  means  to  thereby  implement  the  rear  ves- 
sel  portion; 

coupling  the  prepared  rear  vessel  portion  and 
the  electrode  unit  portion  together  in  such  a  manner 
that  the  electrode  unit  portion  is  disposed  on  the  cer- 

3 
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amic  insulating  film  of  the  fixing  base  unit;  and, 
fitting  together  the  pan  shaped  front  vessel 

portion  with  the  rear  vessel  portion  so  that  a  high  va- 
cuum  condition  inside  the  fitted  vessels  is  maintained 
by  hermetically  sealing  of  the  peripheral  portions 
thereof. 

Preferably  the  display  device  further  comprises  a 
fixing  base  unit  to  which  the  electrode  unit  of  the  lam- 
inate  electrodes  is  mechanically  fixed. 

In  the  display  device  of  the  present  invention, 
each  insulating  spacer  may  have  further  a  crystal  frit 
glass  film  which  is  formed  on  the  other  surface  of  the 
metal  base,  and  the  thickness  d1  of  the  adhesion 
spacer  and  a  pre-fixation  thickness  62  of  the  insulat- 
ing  spacer  are  in  a  relation  of  d1   ̂ 62. 

According  to  a  feature  of  the  present  invention, 
the  insulating  spacer  is  constructed  by  providing  an 
oxide  ceramic  insulating  layer  having  a  thickness  of 
several  hundred  micrometers  by  a  spray  coating 
method  on  at  least  one  surface  of  a  thin  metal  base, 
while  the  fixing  base  unit  is  constructed  by  providing 
an  insulating  layer  on  a  surface  of  a  metal  plate  by  the 
same  method  as  that  of  the  insulating  spacer.  The 
above  arrangement  assures  improved  impact  resis- 
tance  characteristics  by  virtue  of  the  elasticity  of  the 
metal  and  the  specific  properties  of  the  spray  coating 
film  structure  against  the  conventionally  problematic 
dynamic  load  applied  thereto.  Thus,  the  arrangement 
assures  a  complete  insulation  and  achieves  forma- 
tion  of  a  film  of  several  hundred  micrometers  thick  in 
a  short  time  at  a  low  cost.  By  forming  a  crystal  frit 
glass  on  the  other  surface  of  the  insulating  spacer, 
the  thickness  of  the  insulating  spacer  is  adjusted  to 
reduce  the  error  in  thickness  between  the  insulating 
spacer  and  the  adhesion  spacer. 

A  preferred  embodiment  of  the  present  invention 
will  now  be  described  and  contrasted  with  the  priorart 
with  reference  to  the  accompanying  drawings,  in 
which:- 

Fig.  1  is  a  sectional  view  of  an  image  display  de- 
vice  in  accordance  with  an  embodiment  of  the 
present  invention; 
Fig.  2  is  a  sectional  view  taken  along  the  line  a-a 
indicated  by  the  arrow  in  Fig.  1; 
Fig.  3  (a)  is  a  schematic  view  of  an  insulating 
spacer  according  to  the  first  embodiment; 
Fig.  3  (b)  is  a  sectional  view  of  the  insulating 
spacer  shown  in  Fig.  3  (a); 
Fig.  4  (a)  is  a  schematic  view  of  a  fixing  base  unit 
according  to  the  embodiment; 
Fig.  4  (b)  is  a  sectional  view  of  the  fixing  base  unit 
shown  in  Fig.  4  (a); 
Fig.  4  (c)  is  a  sectional  view  of  another  example 
of  a  fixing  base  unit; 
Fig.  5  is  a  schematic  view  showing  a  spray  coat- 
ing  method  employed  in  the  present  embodi- 
ment; 
Fig.  6  is  an  explanatory  view  showing  a  step  of 
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coating  an  insulating  film  in  the  spray  coating 
method; 
Fig.  7  (a)  is  a  schematic  view  of  an  insulating 
spacer  in  accordance  with  another  preferred  em- 

5  bodiment  of  the  present  invention; 
Fig.  7  (b)  is  a  sectional  view  of  the  insulating 
spacer  shown  in  Fig.  7  (a); 
Figs.  8  (a)  and  8  (b)  are  explanatory  views  for 
comparing  the  influence  of  the  thickness  of  an  in- 

10  sulating  spacer  when  having  an  adhesion  frit  or 
not; 
Fig.  9  is  a  view  schematically  illustrating  a  meth- 
od  of  producing  an  insulating  spacer  directly  on 
an  electrode  by  a  spray  coating  method  accord- 

is  ing  to  the  present  invention; 
Fig.  10  is  a  perspective  view  of  an  essential  por- 
tion  of  a  conventional  image  display  device; 
Figs.  11  (a)  and  11  (b)  are  schematic  views  of  a 
conventional  insulating  spacer;  and 

20  Fig.  12  is  a  perspective  view  of  a  conventional 
fixing  base  unit. 
The  following  describes  a  preferred  embodiment 

of  an  image  display  device  in  accordance  with  the 
present  invention  with  reference  to  the  drawings. 

25  Fig.  1  shows  a  sectional  view  of  an  image  display 
device  in  accordance  with  an  embodiment  of  the 
present  invention.  Fig.  2  shows  a  sectional  view  taken 
along  the  line  a-a  indicated  by  the  arrow  in  Fig.  1  . 

Referring  to  Fig.  1  ,  reference  numeral  1  5  denotes 
30  a  rear  vessel  plate  composed  of  a  flat  glass  plate, 

which  has  a  back  electrode  plate  16  disposed  on  the 
inner  surface  thereof.  The  rear  vessel  plate  15  is  cov- 
ered  with  a  pan-shaped  faceplate  17  serving  as  a 
front  vessel  plate  disposed  thereon  to  befitted  at  their 

35  peripheral  portions  so  that  a  high  vacuum  condition 
inside  the  fitted  vessel  is  maintained  by  hermetically 
sealing  at  their  peripheral  portions,  enclosing  various 
electrode  components  and  the  like.  The  inner  surface 
of  the  faceplate  1  7  facing  the  back  electrode  1  6  is  pro- 

40  vided  with  a  phosphor  plate  1  8.  The  rear  vessel  plate 
15  is  provided  with  a  plurality  of  securing  posts  19 
fixed  thereon,  and  each  securing  post  is  provided  with 
a  metal  member  20  mounted  on  the  top  thereof.  Fur- 
ther  a  fixing  base  unit  21  is  mounted  on  the  metal 

45  member  20,  and  an  electrode  unit  portion  22  is 
mounted  on  the  fixing  base  unit  21. 

Referring  to  Fig.  2,  the  electrode  unit  portion  22 
is  composed  of  a  plurality  of  electrode  beam  control 
electrodes  22a,  22b,  22c,  22d,  22e,  and  22f  which  are 

so  isolated  from  each  other  at  specified  intervals  in  a 
face-to-face  lamination  manner  by  providing  a  plural- 
ity  of  adhesion  spacers  23  interposed  at  their  inter- 
mediate  portions  between  each  adjacent  two  electro- 
des  in  a  similar  manner  to  that  of  the  conventional 

55  structure  as  shown  in  Fig.  10.  Each  adhesion  spacer 
23  is  composed  of  a  spacer  core  23a  having  a  spacer 
function  and  an  adhesion  frit  23b  having  an  adhesion 
function,  so  that  each  adjacent  two  electrodes  are 

4 
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isolated  by  means  of  the  spacer  core  23a  while  the 
adjacent  two  electrodes  are  adhered  by  means  of  the 
adhesion  frit  23b. 

Each  of  the  electrodes  22a  through  22f  is  formed 
with  a  plurality  of  slit  holes  through  which  electron 
beams  are  passed  similarly  to  the  conventional  ex- 
ample  shown  in  Fig.  10.  In  the  space  between  the 
back  electrode  16  and  the  electron  beam  control 
electrode  22a,  there  are  provided  a  plurality  of  linear 
cathodes  39  which  are  stretched  in  the  lengthwise  di- 
rection  of  the  electrode  22a  via  a  linear  cathode 
stretching  member  40  which  is  positioned  as  apart 
from  the  back  electrode  16  by  a  specified  distance. 

At  each  periphery  of  the  electrodes,  insulating 
spacers  24  are  provided  for  isolation  between  each 
adjacent  two  electrodes.  Each  insulating  spacer  24 
has  a  tapped  hole  having  a  specified  inner  diameter 
of  about  5  millimeters  and  an  outer  diameter  of  about 
8  millimeters  as  shown  in  Figs.  3(a)  and  3(b).  Thus, 
the  electrode  unit  portion  22  is  constructed  by  cou- 
pling  the  electrode  beam  control  electrodes  22a 
through  22f  with  the  adhesion  spacers  23  and  the  in- 
sulating  spacers  24  inserted  therebetween.  Afasten- 
ing  setscrew  25  is  transversely  inserted  through  each 
periphery  of  all  the  electrodes  22a  through  22f  pass- 
ing  through  the  tapped  hole  of  the  insulating  spacers 
24  and  the  fixing  base  unit  21,  so  that  the  electrode 
unit  portion  22  is  coupled  to  the  metal  member  20  on 
the  securing  post  19  via  the  fixing  base  unit  21  by 
means  of  the  setscrew  25. 

After  securely  providing  the  electrode  unit  por- 
tion  and  various  components  on  the  rearvessel  plate 
15,  the  pan-shaped  faceplate  17  is  covered  over  the 
rearvessel  plate  1  5  to  be  fitted  at  their  peripheral  por- 
tions  so  that  a  high  vacuum  condition  inside  the  fitted 
vessels  is  maintained  by  hermetically  sealing. 

Figs.  3  (a)  and  3  (b)  show  the  structure  of  the  in- 
sulating  spacer  24  which  is  comprised  of  a  thin  metal 
plate  26  and  an  insulating  film  27  formed  thereon. 
The  thin  metal  plate  26  has  a  thickness  of  about  200 
urn  and  the  insulating  film  27  is  required  to  have  a 
fairly  great  thickness  of  about  200  urn  in  order  to  as- 
sure  its  insulating  property,  thus  the  total  thickness 
being  about  400  urn. 

In  the  display  device  of  the  present  embodiment, 
an  oxide  ceramic  film  is  formed  as  the  insulating  film 
27  by  a  spray  coating  method.  The  thin  metal  plate  26 
is  made  of  an  invar  (Fe-Ni  alloy)  material  which  is  also 
used  as  a  material  of  electrodes  because  invar  has  a 
small  thermal  expansion  factor.  The  oxide  ceramic 
material  of  the  insulating  film  27  is  made  of,  for  exam- 
ple,  white  alumina.  It  is  to  be  noted  here  that  other  ox- 
ide  materials  such  as  gray  alumina,  spinel,  mullite, 
and  cordierite  may  be  used  as  the  oxide  ceramic  in- 
sulating  film  27. 

On  the  other  hand,  as  shown  in  Figs.  4  (a)  and  4 
(b),  the  fixing  base  unit  21  is  comprised  of  a  process- 
ed  metal  plate  28  and  an  oxide  ceramic  insulating  film 

29  formed  on  the  surface  thereof  which  is  to  be  con- 
tacted  with  the  electron  beam  control  electrode  22a. 
The  insulating  film  29  is  formed  by  the  spray  coating 
method  in  the  same  manner  as  that  used  for  making 

5  the  insulating  spacer  24. 
In  the  above  place,  the  processed  metal  plate  28 

is  made  of  stainless  steel,  and  the  oxide  ceramic  in- 
sulating  film  29  is  directly  formed  on  the  metal  plate 
28  as  shown  in  Fig.  4  (b).  Otherwise,  the  insulating 

10  film  29  may  be  formed  on  the  metal  plate  28  by  way 
of  interposing  an  intermediate  thin  metal  plate  30  as 
shown  in  Fig.  4  (c).  In  this  case,  the  intermediate  met- 
al  plate  30  is  made  of  such  as  invar  or  the  like  mate- 
rial.  It  is  to  be  noted  here  that,  when  the  insulating  film 

15  29  is  formed  on  the  metal  plate  28  or  30,  the  material 
of  the  metal  plate  and  the  material  of  the  oxide  cer- 
amic  film  are  not  limited  to  the  above  mentioned  ex- 
amples. 

The  spray  coating  method  employed  in  the  pres- 
20  ent  embodiment  is  schematically  shown  in  Fig.  5. 

Referring  to  Fig.  5,  an  arc  discharge  43  is  gener- 
ated  in  accordance  with  an  anode-to-cathode  voltage 
supplied  by  a  D.C.  source  between  an  anode  41  and 
a  cathode  42  to  thereby  heat  an  operation  gas  44  fed 

25  from  a  gas  inlet  in  the  rear  portion  thereof.  The  heated 
gas  is  spouted  through  a  nozzle  to  generate  a  high 
temperature  plasma  jet  45.  A  solid  state  minute  par- 
ticles  of  powdery  spray  coating  material  46  is  fed  into 
the  high  temperature  plasma  jet  45  to  be  melted.  The 

30  melted  fine  particles  47  of  the  coating  material  46 
each  having  a  diameter  in  a  range  of  several  micro- 
meters  to  one  hundred  and  several  tens  micrometers 
are  impinged  against  a  surface  of  a  substrate  48  at  a 
high  speed  of  several  tens  meter  per  second  to  sev- 

35  eral  hundreds  meter  per  second,  thereby  laminating 
flat-shaped  minute  particles  49  on  the  surface  of  the 
substrate  48  to  form  a  coating  film  on  the  substrate. 

In  the  spray  coating  process  as  mentioned 
above,  the  heat  of  the  plasma  jet45  is  utilized  not  only 

40  for  melting  the  spray  coating  material  46  but  also  for 
increasing  the  temperature  of  the  peripheries  of  the 
material  and  also  heating  the  substrate  48.  Conse- 
quently,  in  the  case  where  the  substrate  48  is  a  thin 
plate  such  as  an  electron  beam  control  electrode  as 

45  described  in  the  present  embodiment,  there  may  be 
possibly  formed  an  undesirable  thermal  deformation 
such  as  wrapping  or  bending  in  the  electrode  afterthe 
spray  coating  film  is  formed. 

In  order  to  eliminate  such  an  undesirable  thermal 
so  deformation  in  the  substrate  48,  a  cooling  gas  51  is 

supplied  through  a  nozzle  50  to  a  peripheral  substrate 
portion  48a  about  the  spray  coated  film  49  so  that  the 
peripheral  portion  48a  which  is  heated  by  an  exces- 
sive  heating  region  52  of  the  plasma  jet  45  is  effec- 

55  tively  cooled,  thereby  suppressing  the  undesirable 
thermal  deformation  in  the  substrate  48. 

Moreover,  when  an  oxide  ceramic  film  for  isola- 
tion  is  formed  on  the  metal  plate  by  the  spray  coating 
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method,  the  difference  of  the  thermal  expansion  fac- 
tors  between  the  metal  plate  and  the  oxide  ceramic 
material  is  so  large  that  it  is  difficult  to  form  the  cer- 
amic  coating  film  on  the  metal  plate  with  a  strong  ad- 
hesive  property. 

Accordingly,  in  the  spray  coating  process  of  the 
present  embodiment,  there  is  coated  a  nichrome  met- 
al  film  53  of  approximately  20  thick  on  the  metal 
substrate  48  in  the  first  step  as  shown  in  Fig.  6.  There- 
after,  an  oxide  ceramic  insulating  film  54  is  formed  on 
the  nichrome  film  53.  By  this  arrangement,  the  adhe- 
sion  force  between  the  metal  substrate  48  and  the  ni- 
chrome  spray-coated  film  53  is  first  assured.  Then 
the  adhesion  force  of  the  oxide  ceramic  film  54  to  the 
nichrome  film  53  is  enhanced  by  taking  advantage  of 
roughness  of  the  surface  of  the  spray-coated  ni- 
chrome  film.  Thus,  a  spray  coated  insulating  film  is 
formed  on  the  metal  substrate  maintaining  a  strong 
adhesion  force  as  a  whole. 

In  the  present  embodiment,  although  the  insulat- 
ing  film  is  formed  by  a  plasma  spray  coating  method, 
other  spray  coating  methods  such  as  gas  spray  coat- 
ing  method  and  the  like  can  be  employed  for  forming 
an  insulating  film  on  a  thin  metal  plate  without  caus- 
ing  thermal  deformation  in  the  metal  plate.  In  such 
spray  coating  methods,  the  f  i  Im  forming  speed  is  fast- 
er  compared  to  those  obtained  in  other  film  forming 
methods.  Especially,  when  a  comparatively  thick  in- 
sulating  film  of  several  hundreds  urn  thick  is  formed 
for  assuring  sufficient  insulation  as  described  in  the 
present  embodiment,  the  spray  coating  method  is  an 
optimum  film  forming  process. 

By  virtue  of  the  insulating  film  27  of  the  insulating 
spacer24and  the  insulating  film  29  of  the  fixing  base 
unit  21  as  formed  by  the  spray  coating  method  men- 
tioned  above,  the  essential  electrically  insulating 
functions  of  the  spacer  24  of  the  electrode  unit  and 
the  fixing  base  unit  21  are  also  sufficiently  assured. 
Furthermore,  by  virtue  of  the  elasticity  of  the  metal 
and  the  fact  that  the  spray-coated  film  as  shown  in 
Figs.  3,  4  and  6  has  a  laminated  structure  having  a 
semi-tightness,  a  resistance  to  a  vertical  load  applied 
to  the  film  is  intensified  and  a  stress  applied  to  the 
film  is  relieved.  Consequently,  the  drawback  of  the 
conventional  ceramic  sintered  mold  parts  can  be 
solved  in  regard  of  the  possible  dielectric  deficiency 
and  defective  image  reproduction  due  to  the  possible 
damage  of  the  insulating  spacer  by  an  applied  dy- 
namic  load  in  the  process  of  screwing  the  setscrews. 
And  more  particularly,  the  damage  of  the  insulating 
spacer  and  the  ceramic  sintered  mold  parts  can  be 
suppressed  at  the  time  of  application  of  an  impact 
and  so  forth  occurred  when  the  display  device  is 
dropped.  Moreover,  since  the  spray-coated  film  is 
tightly  coupled  with  the  metal  plate,  even  if  there  aris- 
es  a  crack  inside  the  spray-coated  film,  the  film  is  not 
teared  off  from  the  metal  plate,  preventing  the  disper- 
sion  of  the  pieces  of  the  film.  Consequently,  the  im- 

pact  resistance  characteristics  can  be  improved, 
eliminating  the  defects  due  to  the  damage  of  the  in- 
sulating  film. 

The  following  describes  a  further  preferred  em- 
5  bodiment  of  an  insulating  spacer  24  in  accordance 

with  the  present  invention  with  reference  to  Figs.  7  (a) 
and  7  (b).  A  purpose  of  this  embodiment  is  to  prevent 
the  removal  or  tear-off  of  the  insulating  spacer  from 
the  electrode  plate  by  intensifying  the  adhesion  prop- 

10  erty  of  the  insulating  spacer  24  in  the  electrode  unit 
when  assembling  the  electrode  unit  portion  22.  An- 
other  purpose  of  this  embodiment  is  to  prevent  de- 
stroy  of  the  adhesion  spacer  23  by  adjusting  the  thick- 
ness  of  the  insulating  spacer  24  with  respect  to  the 

15  thickness  of  the  adhesion  spacer  23.  The  purposes  of 
the  embodiment  are  attained  by  providing  a  crystal 
adhesion  frit  in  addition  to  the  oxide  ceramic  insulat- 
ing  film  on  the  thin  metal  plate  of  the  insulating 
spacer. 

20  Referring  to  Figs.  7  (a),  7  (b)  and  8  (a),  8  (b),  an 
insulating  spacer  24'  is  composed  of  a  thin  metal 
plate  32,  an  oxide  ceramic  insulating  film  33  and  a 
crystal  adhesion  frit  34  having  a  low  melting  point, 
where  the  oxide  ceramic  insulating  film  33  is  formed 

25  in  a  specified  thickness  on  one  surface  of  the  thin 
metal  plate  32  by  a  spray  coating  method,  while  the 
crystal  adhesion  frit  34  is  formed  on  the  other  surface 
of  the  metal  plate  32  likewise  by  the  spray  coating 
method.  In  this  embodiment,  the  insulating  film  33  is 

30  approximately  200  thick,  while  the  adhesion  frit 
34  is  approximately  80  thick,  so  that  the  total 
thickness  of  the  insulating  spacer  24'  is  made  to  be 
slightly  greater  than  or  equal  to  the  thickness  of  the 
adhesion  spacer  23  which  fixes  the  electron  beam 

35  control  electrodes  by  means  of  the  adhesion  frit  23b 
at  intermediate  portions  of  the  electrodes  at  speci- 
fied  intervals  as  described  before  with  reference  to 
Fig.  2.  In  this  example,  the  crystal  adhesion  frit  34 
may  be  formed  also  by  a  printing  method  instead  of 

40  a  spray  coating  method. 
In  more  detail,  as  shown  in  Fig.  8  (a),  in  the  case 

where  the  insulating  spacer  24'  is  not  provided  with 
an  adhesion  frit,  the  dimensions  of  the  gap  between 
the  electrodes  is  defined  only  by  the  thickness  d1  of 

45  the  adhesion  spacer  23.  Therefore,  when  the  thick- 
ness  d2  of  the  insulating  spacer  24'  for  insulating  the 
periphery  of  the  electrodes  is  slightly  smaller  than  the 
thickness  d1  of  the  adhesion  spacer  23  (i.e.,  in  the  re- 
lation  of  d1  >  d2),  a  bending  moment  35  is  generated 

so  with  an  end  of  the  adhesion  spacer  23  as  a  fulcrum 
to  produce  a  fragment  due  to  damage  36  at  the  end 
of  the  adhesion  spacer  23  as  shown  in  Fig.  8  (a).  On 
the  contrary,  when  in  the  relation  of  d1  <  d2,  a  force 
for  separating  the  spacer  23  from  the  electrode  22'  is 

55  exerted.  In  order  to  solve  the  above-mentioned  prob- 
lems,  it  is  required  to  delicately  control  the  thickness 
of  the  insulating  spacer24'  in  accordance  with  the  ad- 
hesion  spacer  23.  Therefore,  it  is  quite  difficult  to  del- 
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icately  control  the  thickness  of  the  insulating  film 
through  film  formation  by  the  spray  coating  method 
or  the  like. 

In  view  of  solving  the  above  difficulty,  the  crystal 
adhesion  frit  34  is  formed  on  one  surface  of  the  metal 
plate  32  in  such  a  manner  that  the  total  thickness  of 
the  insulating  spacer24'  is  made  slightly  greater  than 
or  equal  to  the  thickness  of  the  adhesion  spacer  23. 

In  the  preferred  embodiment,  the  insulating 
spacers  are  securely  provided  in  the  gaps  between 
each  adjacent  electrodes  in  the  process  of  assem- 
bling  the  electrode  unit  portion  22  by  fixing  the  elec- 
trode  plates  22a  through  22f  with  the  adhesion 
spacers  23,  which  is  distinct  from  the  conventional 
way  of  assembling  the  electrode  unit  portion  where 
the  insulating  spacers  are  inserted  in  the  gaps  of  the 
electrodes  after  the  electrode  unit  portion  has  been 
assembled. 

In  more  detail,  according  to  the  preferred  em- 
bodiment,  in  the  process  of  fixing  the  electrode  plates 
with  the  adhesion  spacers  in  a  kiln,  the  insulating 
spacers  24'  are  arranged  in  the  gaps  at  the  specified 
peripheral  positions  of  the  electrodes.  Then  the  crys- 
tal  adhesion  frit  34  of  the  insulating  spacer  24'  is  melt- 
ed  in  the  procedure  of  increasing  the  temperature  in- 
side  the  kiln  to  thereby  adjust  the  thickness  of  the  in- 
sulating  spacer  with  respect  to  the  thickness  d1  of  the 
adhesion  spacer  23.  In  the  above  place,  the  total  pre- 
fixation  thickness  d2  of  the  insulating  spacer  24'  is 
made  slightly  greater  than  or  equal  to  the  thickness 
d1  of  the  adhesion  spacer  23,  i.e.,  in  a  relation  of  d1 
^d2,  where  d2  being  in  a  degree  within  a  range  of  ap- 
proximately  1.2  times  larger  than  or  equal  to  d1, 
which  the  degree  of  the  difference  between  the  thick- 
nesses  d1  and  d2  can  be  absorbed  in  the  spray  coat- 
ing  process  to  adjust  the  thickness  performing  a  sta- 
ble  coupling  of  the  electrodes.  Then  an  excess  frit 
part  37  is  forced  out  to  achieve  the  desired  thickness 
d2  of  the  insulating  spacer  as  to  be  d2  =  d1  ,  and  there- 
after  the  adhesion  frit  34  is  solidified  in  this  desired 
condition  of  the  thickness  of  the  insulating  spacer. 

The  crystal  adhesion  frit  34  may  be  made  of  a 
general  glass  material  having  a  low  melting  point  sub- 
stantially  the  same  as  the  frit  glass  23b  of  the  adhe- 
sion  spacer  23  in  the  premise  that  the  adhesion  frit  34 
is  melted  and  solidified  in  the  procedure  of  increasing 
the  temperature  up  to  approximately  480  °C  in  the 
kiln  to  be  adhered  to  the  surface  of  the  metal  plate  32. 

Consequently,  the  aforementioned  problems  due 
to  the  dimensional  erroneous  difference  or  nonuni- 
formity  are  solved  to  allow  an  image  display  device 
having  excellent  function  and  reproducibility  to  be 
achieved.  Although  the  crystal  frit  34  can  be  formed 
by  either  a  printing  method  or  a  spray  coating  meth- 
od,  it  is  of  course  preferred  to  select  the  spray  coating 
method  in  terms  of  uniformity  in  process. 

Fig.  9  shows  further  another  embodiment  of  the 
present  invention. 

This  embodiment  shows  a  method  for  forming  an 
insulating  spacer  24"  directly  on  a  surface  of  an  elec- 
trode  22"  without  providing  a  thin  metal  plate  part 
processed  in  a  specified  shape  and  omitting  a  proc- 

5  ess  of  mounting  the  insulating  spacer  between  the 
electrodes.  In  this  embodiment,  the  partand  process- 
es  are  eliminated  and  instead  the  spacer  24"  is 
formed  by  moving  a  spray  coating  torch  38  in  spots. 
The  spacer  24"  is  formed  by  a  masking  method  with 

10  a  mask  conforming  to  the  shape  of  a  spacer  though 
the  mask  is  not  shown. 

The  present  method  can  simplify  the  total  proc- 
ess  and  remarkably  reduce  the  cost  of  the  material, 
thus  producing  a  great  effect. 

15  According  to  the  present  invention  described  as 
above,  the  following  effects  can  be  achieved. 

The  insulating  spacer  is  constructed  by  providing 
an  oxide  ceramic  insulating  layer  having  a  thickness 
of  several  hundred  micrometers  by  the  spray  coating 

20  method  on  at  least  one  surface  of  a  thin  metal  base, 
while  the  fixing  base  unit  is  constructed  by  providing 
an  insulating  layer  on  a  metal  base  surface  by  the 
same  method.  The  above  arrangement  assures  im- 
proved  impact  resistance  characteristics  by  virtue  of 

25  the  elasticity  of  the  metal  and  the  specific  properties 
of  the  spray  coating  film  structure  with  respect  to  the 
conventionally  problematic  applied  dynamic  load, 
which  assures  a  complete  insulation  and  achieves 
elimination  of  defects  of  image  quality,  maintaining  a 

30  high  speed  film  formation  at  a  low  cost.  By  forming  a 
crystal  frit  glass  on  the  other  surface  of  the  insulating 
spacer,  the  thickness  of  the  insulating  spacer  is  ad- 
justed  to  reduce  the  error  in  thickness  between  the  in- 
sulating  spacer  and  the  adhesion  spacer  to  conse- 

35  quently  allow  a  producing  method  with  a  sufficient 
margin  and,  on  the  whole,  an  image  display  device 
producing  method  with  high  productivity  to  be  provid- 
ed. 

40 
Claims 

1  .  A  display  device  having  a  cathode  ray  tube  com- 
prising: 

45  means  (30)  for  generating  electron  beams 
in  the  cathode  ray  tube; 

means  (17,  18)  for  displaying  an  image  by 
making  the  electron  beams  collide  against  a 
phosphor  plate;  and 

so  an  electrode  unit  (22)  for  deflecting  and 
converging  the  electron  beams  generated  by  said 
electron  beam  generating  means,  which  is  com- 
prised  of  a  plurality  of  laminate  electrodes  (22a 
through  22f)  fixed  to  each  other  by  means  of  ad- 

55  hesion  spacers  (23)  interposed  between  two  ad- 
jacent  electrodes  at  their  intermediate  portions  in 
the  cathode  ray  tube,  each  electrode  having  a 
plurality  of  openings  formed  therein  for  passing 

7 
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through  the  electron  beams,  said  electrode  unit 
being  provided  with  insulating  spacers  (24)  be- 
tween  each  adjacent  two  electrodes  at  their  per- 
ipheries, 

characterised  in  that  each  insulating 
spacer  (24)  comprises  an  insulating  film  (27) 
formed  on  at  least  one  surface  of  a  metal  plate 
(22,  26,  32). 

2.  A  display  device  as  claimed  in  claim  1,  wherein 
said  insulating  film  (27)  of  the  insulating  spacer 
(24)  is  formed  principally  of  oxide  ceramic  mate- 
rial  having  a  thickness  of  several  hundred  micro- 
meters. 

3.  A  display  device  as  claimed  in  claim  1  or  2, 
wherein  said  insulating  spacer  (24)  comprises  an 
oxide  ceramic  insulating  film  (33)  formed  on  one 
surface  of  the  metal  plate  and  a  crystal  adhesion 
frit  (34)  formed  on  the  other  surface  of  the  metal 
plate. 

4.  A  display  device  according  to  any  one  of  the  pre- 
ceding  claims,  further  comprising  an  electrode 
fixing  base  unit  (21)  to  which  the  electrode  unit  of 
the  laminate  electrodes  (22)  is  mechanically 
fixed,  wherein  said  electrode  fixing  base  unit  is 
comprised  of  a  metal  plate  (28)  and  an  oxide  cer- 
amic  insulating  film  (29)  formed  on  one  surface 
thereof  facing  said  electrode  unit. 

fixing  base  unit;  and, 
fitting  together  the  pan  shaped  front  ves- 

sel  portion  (17)  with  the  rearvessel  portion  (15) 
so  that  a  high  vacuum  condition  inside  the  fitted 

5  vessels  is  maintained  by  hermetically  sealing  of 
the  peripheral  portions  thereof. 

6.  A  method  as  claimed  in  claim  5,  wherein  in  the 
step  of  preparing  the  electrode  unit  portion,  the 

10  ceramic  insulating  spacers  (24)  are  secured  to 
specified  positions  of  the  peripheries  of  the  elec- 
trodes  (22)  in  such  a  manner  that  a  set  screw  (25) 
is  transversely  inserted  through  the  periphery  of 
all  the  electrodes  (22a  through  22f)  passing 

15  through  the  insulating  spacers  (24)  and  the  fixing 
base  unit  (21),  so  that  the  electrode  unit  portion 
(22)  is  coupled  to  the  rear  vessel  portion  via  the 
fixing  base  unit  (21)  by  means  of  the  set  screw 
(25). 

20 
7.  A  method  as  claimed  in  claims  5  or  6,  or  a  display 

device  according  to  any  one  of  claims  1  to  4, 
wherein  said  oxide  ceramic  insulating  film  (27  or 
29)  is  formed  on  the  metal  plate  by  a  spray  coat- 

25  ing  method. 

8.  A  method  or  device  according  to  claim  7,  wherein 
a  crystal  adhesion  frit  (34)  is  formed  on  the  other 
surface  of  the  metal  plate  (32)  by  a  spray  coating 

30  method. 

5.  A  method  of  producing  a  display  device  as  de- 
fined  in  claim  4,  comprising  the  steps  of: 

preparing  an  electrode  unit  portion  by  fix- 
ing  a  plurality  of  electrodes  (22)  to  each  other  by  35 
means  of  adhesion  spacers  (23)  in  a  kiln  while 
oxide  ceramic  insulating  spacers  (24)  are  se- 
cured  in  the  gaps  between  each  adjacent  elec- 
trode  in  the  process  of  assembling  the  electrode 
unit  portion;  40 

preparing  a  front  vessel  portion  by  secur- 
ing  a  phosphor  plate  (18)  to  the  inner  surface  of 
a  pan  shaped  portion  of  a  face  plate  (17); 

preparing  a  rear  vessel  portion  having  a 
plurality  of  fixing  posts  (20)  provided  at  specified  45 
positions  on  the  inner  surface  of  a  rear  vessel 
plate  (15)  having  a  back  electrode  (16)  provided 
thereon; 

coupling  a  fixing  base  unit  (21)  having  a 
ceramic  insulating  film  (29)  formed  thereon  to  the  so 
fixing  posts  (20)  to  form  a  frame  body  which  is 
provided  with  a  plurality  of  linear  cathodes  (3) 
stretched  therein  by  a  cathode  stretching  means 
to  thereby  implement  the  rear  vessel  portion; 

coupling  the  prepared  rearvessel  portion  55 
and  the  electrode  unit  portion  together  in  such  a 
manner  that  the  electrode  unit  portion  is  dis- 
posed  on  the  ceramic  insulating  film  (29)  of  the 

9.  A  method  as  claimed  in  claim  8,  wherein,  in  the 
process  of  fixing  the  electrode  plates  with  the  ad- 
hesion  spacers  (23)  in  a  kiln,  after  the  insulating 
spacers  (24)  are  arranged  in  the  gaps  at  the  spe- 
cified  peripheral  positions  of  the  electrodes,  then 
the  crystal  adhesion  frit  (34)  of  the  insulating 
spacer  (24)  is  melted  in  the  procedure  of  increas- 
ing  the  temperature  inside  the  kiln  to  thereby  ad- 
just  the  thickness  of  the  insulating  spacer  (24) 
with  respect  to  the  thickness  of  the  adhesion 
spacer  (23)  so  that  they  are  equal. 

10.  A  method  according  to  claim  9,  wherein  the  total 
pre-fixation  thickness  (d2)  of  the  insulating 
spacer  (24)  is  made  slightly  greater  than  to  the 
thickness  (d1)  of  the  adhesion  spacer  (23). 

11.  A  method  or  device  according  to  any  one  of  the 
preceding  claims,  wherein  said  oxide  ceramic  in- 
sulating  film  is  formed  on  a  metal  film  such  as  a 
nichrome  film  (53)  after  the  metal  film  has  been 
formed  on  the  metal  plate. 

12.  A  method  or  device  according  to  any  one  of  the 
preceding  claims,  wherein  the  metal  plate  on 
which  the  insulating  film  is  formed  is  part  of  an 
electrode  (22). 

8 
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13.  A  method  or  device  according  to  any  one  of 
claims  1  to  11,  wherein  the  insulating  spacer  (24) 
includes  a  metal  base  plate  (26)  made,  for  exam- 
ple,  of  an  invar  (Fe-Ni  alloy)  material. 

5 
14.  A  method  of  implementing  an  electrode  unit  por- 

tion  for  use  in  a  display  device  comprising  the 
steps  of: 

making  insulating  spacers  each  being 
made  by  forming  an  oxide  ceramic  insulating  film  10 
on  at  least  one  surface  of  a  metal  plate  by  a  spray 
coating  method  with  a  specified  thickness;  and 

fixing  a  plurality  of  electrodes  to  each 
other  by  means  of  adhesion  spacers  in  a  kiln 
while  said  oxide  ceramic  insulating  spacers  are  15 
securely  provided  in  the  gaps  between  each  ad- 
jacent  electrodes  in  the  process  of  assembling 
the  electrode  unit  portion. 
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