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Description 

TECHNICAL  FIELD 

This  invention  relates  to  an  electrically  conduc- 
tive  transparent  material  that  is  suitable  for  use  as  a 
feeding  means  for  the  supply  of  electricity  and  to  a 
display  device  using  the  said  electrically  conductive 
transparent  material.  The  electrically  conductive 
transparent  material  is  suitable  for  use  as  a  feeding 
means  for  various  kinds  of  display  devices  such  as  in- 
formation  display  boards,  billboards,  and  the  like. 

BACKGROUND  ART 

Generally,  display  devices  comprising  display 
elements  such  as  illuminants  or  the  like  are  con- 
structed  by  the  attachment  of  the  display  elements  on 
a  support  that  is  not  transparent.  However,  because 
the  said  support  is  not  transparent,  when  the  display 
device  is  being  looked  at,  it  can  be  seen  that  the  dis- 
play  elements  are  held  on  the  support.  Thus,  conven- 
tional  display  devices  have  poor  display  effects  of- 
fered  to  the  viewer.  Also,  depending  on  the  direction 
in  which  the  viewer  is  looking  at  the  display  device, 
the  light  emitted  from  the  display  elements  may  be 
obstructed  by  the  support,  in  which  case  it  may  not  be 
possible  to  see  the  display  device  clearly. 

For  example,  US-A4  134  104  discloses  a  device 
for  displaying  information  reducible  to  three  spatial 
parameters  such  as  three-dimensional  mathematical 
formulae,  three-dimensional  maps,  and  the  spatial 
distributions  of  vehicles  moving  in  three-dimensional 
space.  This  preknown  device  includes  a  plurality  of 
transparent  plastic  sheets  arranged  in  a  spaced,  par- 
allel  array.  Each  of  the  transparent  sheets  is  marked 
with  a  coordinate  grid  rectangular,  polar,  logarithmic, 
or  other  and  is  spaced  from  adjacent  sheets  in  a  reg- 
ular  pattern  linear,  logarithmic,  or  other.  The  coordin- 
ate  points  defining  the  information  to  be  displayed  are 
marked  on  each  sheet  so  that  viewing  the  complete 
assembly  provides  a  three-dimensional  plot  of  the  in- 
formation  viewable  from  any  angle  and  in  true  scale. 
In  an  alternate  form  of  this  preknown  device,  the  co- 
ordinate  grids  of  each  of  the  transparent  sheets  are 
defined  by  electrical  conductors  with  a  light-emitting 
structure,  incandescent  or  luminescent,  at  the  grid  in- 
tersections  whereby  a  display  may  be  energized  by 
passing  current  through  the  information-defining  in- 
tercepts. 

This  preknown  three-dimensional  display  com- 
prises  a  cubical  frame  and  a  plurality  of  transparent 
display  sheets  supported  upon  cross-wires.  The 
frame  is  defined  by  four  rigid  elongated  vertical  rods 
and  twelve  horizontal  bars  affixed  to  the  vertical  rods. 
The  vertical  rods  are  perforated  at  uniform  intervals 
and  the  cross-wires  pass  through  these  perforations 
and  are  secured  taughtly  to  rods  at  opposing  edges 

of  the  frame.  The  cross-wires  thus  form  diagonals 
across  the  space  defined  by  the  frame,  intersecting 
in  the  center  and  being  spaced  uniformly  along  a  vert- 
ical  axis  passing  through  these  intersections  and  par- 

5  allel  to  the  vertical  rods. 
Therefore,  US-A4  1  34  1  04  discloses  a  device  for 

displaying  data  in  three  dimensions  using  an  array  of 
planar,  transparent  sheets.  These  sheets  may  be  of 
a  glassy  or  plastic  composition  and  are  supported  in 

10  a  frame  forming  a  rectangular  parallelepiped.  The 
sheets  referred  to  are  made  of  many  different  struc- 
tures  comprising  a  substrate  unit  made  of  an  electri- 
cally  insulating  transparent  material,  and  an  electri- 
cally  conductive  transparent  unit  buried  in  said  sub- 

is  strate  unit. 
For  these  reasons,  one  possible  solution  is  to 

form  the  support  from  a  transparent  material  made  of 
transparent  resin  or  the  like.  When  a  display  device 
constructed  by  the  attachment  of  display  elements  to 

20  this  kind  of  a  transparent  support  is  being  looked  at, 
the  said  display  elements  look  as  if  they  are  floating 
in  the  air.  For  that  reason,  the  display  effects  are  im- 
proved,  and  the  light  emitted  from  the  display  ele- 
ments  is  not  obstructed  by  the  support.  However,  if 

25  the  support  is  made  of  a  transparent  material  as  is  de- 
scribed  above,  there  are  the  following  defects. 

There  are  feeding  wires  to  supply  electricity  to  the 
display  elements  that  are  attached  to  the  support, 
which  wires  are  disposed  along  the  surface  of  the 

30  support,  so  the  said  feeding  wires  can  be  seen  from 
the  outside.  Thus,  when  the  display  device  is  being 
looked  at  from  its  outside,  the  feeding  wires  can  also 
be  seen,  and  the  appearance  of  the  display  device  is 
damaged.  It  is  necessary  to  attach  the  said  wires  to 

35  the  support  so  that  they  will  not  move,  which  lowers 
productivity.  When  a  plurality  of  display  devices  are 
to  be  attached  to  the  support,  this  tendency  is  even 
more  marked. 

A  feeding  means  that  looks  transparent  has  not 
40  yet  been  suggested.  There  has  been  suggested  an 

electrically  conductive  transparent  material  that  is  not 
a  feeding  means,  but  this  is  used  as  a  means  to  pre- 
vent  static  electricity.  This  electrically  conductive 
transparent  material  is  made  up  of  one  layer  of  con- 

45  ductive  mesh  made  of  very  thin  strands,  which  con- 
ductive  mesh  is  buried  in  a  base  made  of  an  electri- 
cally  insulating  transparent  material.  Or,  the  electri- 
cally  conductive  transparent  material  is  formed  with 
the  provision  of  a  transparent  conductive  layer  on  the 

so  surface  of  the  base. 
However,  because  the  electrically  conductive 

transparent  material  that  is  used  as  a  means  to  pre- 
vent  static  electricity  is  made  up  of  one  layer  of  a  con- 
ductive  mesh  buried  in  a  base,  the  electrically  con- 

55  ductive  transparent  material  cannot  have  its  conduc- 
tive  mesh  divided  into  two  or  more  portions  (positive 
and  negative  portions)  electrically.  Thus,  it  is  not  pos- 
sible  for  conventional  electrically  conductive  trans- 
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parent  materials  to  be  used  as  a  feeding  means  for  the 
supply  of  electricity  to  both  the  positive  and  negative 
terminals  of  display  elements,  lighting  equipments,  or 
the  like. 

DISCLOSURE  OF  THE  INVENTION 

This  invention  solves  the  above-mentioned  prob- 
lems,  and  makes  possible  the  objectives  of  providing 
an  electrically  conductive  transparent  material  that  is 
suitable  for  use  as  a  feeding  means  that  is  transpar- 
ent  in  appearance;  and  providing  a  display  device 
comprising  display  elements  that  are  not  obstructed 
by  the  feeding  means,  with  excellent  display  effects 
offered  to  the  viewer,  because  the  display  elements 
look  as  if  they  were  floating  in  the  air  when  viewed 
from  the  outside. 

The  electrically  conductive  transparent  material 
of  this  invention  comprises  a  substrate  unit  made  of 
an  electrically  insulating  transparent  material,  and  an 
electrically  conductive  transparent  unit  buried  in  said 
substrate  unit,  wherein  said  electrically  conductive 
transparent  unit  consists  of  a  plurality  of  electrically 
conductive  wires  that  are  arranged  approximately 
parallel,  characterized  in  that  the  substrate  unit  is  pro- 
vided  with  a  number  of  holes  for  the  exposure  of 
transparent  conductive  portions  of  the  electrically 
conductive  transparent  unit. 

Another  electrically  conductive  transparent  ma- 
terial  of  this  invention  comprises  a  substrate  unit 
made  of  an  electrically  insulating  transparent  materi- 
al,  and  an  electrically  conductive  transparent  unit  bur- 
ied  in  the  said  substrate  unit,  the  said  electrically  con- 
ductive  transparent  unit  consisting  of  a  plurality  of 
electrically  conductive  wires  that  do  not  intersect  with 
each  other,  thereby  attaining  the  above-mentioned 
objectives.  The  said  electrically  conductive  wires  pre- 
ferably  have  individual  diameters  of  0.1  mm  or  less. 

The  substrate  unit  can  be  formed  by  the  attach- 
ment  of  a  plurality  of  constituent  substrates  together 
by  an  adhesive,  and  the  electrically  conductive  trans- 
parent  unit  can  be  arranged  in  the  attached  parts  of 
the  said  constituent  substrates.  The  electrically  con- 
ductive  transparent  unit  can  be  positioned  from  the 
central  part  in  the  direction  of  thickness  of  the  sub- 
strate  unit  toward  one  surface  of  the  substrate  unit. 

The  electrically  conductive  transparent  unit  is 
comprised  of  transparent  conductive  portions  made 
of  a  conductive  mesh,  metal  foil  with  a  number  of 
pores,  a  number  of  electrically  conductive  wires,  or 
the  like,  so  an  electrically  conductive  transparent  ma- 
terial  that  has  these  transparent  conductive  portions 
looks  transparent.  The  transparent  conductive  por- 
tions  provided  within  the  substrate  unit  can  be  insu- 
lated  by  use  of  the  insulating  substrate  portion,  so  it 
is  possible  to  divide  the  transparent  conductive  por- 
tions  electrically  into  two  or  more  portions  (positive 
and  negative  portions).  The  electrically  conductive 

transparent  unit  is  provided  within  the  substrate  unit, 
so  there  is  no  possibility  of  a  person  coming  into  con- 
tact  with  the  electrically  conductive  transparent  unit 
from  the  outside  to  get  an  electric  shock.  When  the 

5  electrically  conductive  transparent  material  is  being 
transported  or  processed  in  manufacturing,  there  is 
no  possibility  of  its  peeling  or  of  its  damage  from  the 
contact  of  the  electrically  conductive  transparent  unit 
with  outside  objects.  The  electrically  conductive 

10  transparent  unit  is  buried  in  the  substrate  unit,  so 
there  is  no  exposure  of  the  electrically  conductive 
transparent  unit  to  the  outside  of  the  substrate  unit. 
Thus,  there  is  no  danger  of  corrosion  of  the  electrical- 
ly  conductive  transparent  unit  because  of  contact  with 

15  the  outside  air  or  of  contamination  by  means  of  par- 
ticles  in  the  air  or  the  like. 

In  particular,  as  the  electrically  conductive  trans- 
parent  unit  consists  of  a  plurality  of  electrically  con- 
ductive  wires  that  do  not  intersect  with  each  other, 

20  and  electrically  insulating  wires  as  the  fabricating  ma- 
terial,  it  is  possible  to  bury  the  electrically  conductive 
wires  readily  in  the  substrate  unit  at  fixed  intervals 
with  accuracy.  Also,  the  electrically  conductive  trans- 
parent  material  is  installed  over  almost  the  entire  sur- 

25  face  of  the  substrate  unit,  so  it  is  possible  to  expose 
the  transparent  conductive  portions  at  any  part  of  the 
substrate  unit. 

In  this  way,  according  to  the  electrically  conduc- 
tive  transparent  material  of  this  invention,  it  is  possi- 

30  ble  to  provide  the  inside  of  the  substrate  unit  with  a 
plurality  of  transparent  conductive  portions  that  are 
electrically  insulated.  Therefore,  it  is  possible  to  sup- 
ply  electricity  to  display  elements  and  the  like  by  the 
connection  of  both  positive  and  negative  terminals  of 

35  the  display  elements  and  the  like  with  the  different 
transparent  conductive  portions  in  the  center  region 
or  in  the  edge  regions  of  the  transparent  substrate 
unit.  Also,  the  electrically  conductive  transparent  ma- 
terial  of  this  invention  is  transparent  and  can  be  used 

40  as  a  safe  and  stable  feeding  means.  This  electrically 
conductive  transparent  material  can  be  used  as  a 
transparent  feeding  means  without  scattering  of  the 
conductive  portions,  which  can  be  used  for  an  display 
device  and  the  like. 

45  The  display  device  of  this  invention  is  provided 
with  the  above-mentioned  electrically  conductive 
transparent  material  and  display  elements  that  are 
each  connected  to  feeder  terminals  for  a  plurality  of 
transparent  conductive  portions  provided  for  the  said 

so  electrically  conductive  transparent  material,  thereby 
attaining  the  above-mentioned  objectives.  Openings 
are  formed  in  the  substrate  unit  of  the  electrically  con- 
ductive  transparent  material,  and  the  display  ele- 
ments  are  placed  in  the  openings,  so  that  the  feeder 

55  terminals  of  the  display  elements  can  be  connected 
electrically  with  the  transparent  conductive  portions. 
Also,  around  the  said  openings,  it  is  possible  to  pos- 
ition  a  plurality  of  the  said  display  elements.  In  addi- 
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tion,  the  substrate  unit  is  provided  with  concave  por- 
tions  for  exposure  of  the  transparent  conductive  por- 
tions,  and  the  display  elements  are  placed  in  the  con- 
cave  portions;  the  display  elements  may  be  connect- 
ed  electrically  with  the  transparent  conductive  por- 
tions.  It  is  also  possible  for  a  plurality  of  the  display 
elements  that  are  arranged  along  the  outside  of  the 
substrate  unit  to  be  connected  electrically  with  the 
transparent  conductive  portions  that  are  exposed  on 
the  outer  edge  surface  of  the  substrate  unit. 

In  the  display  device  of  this  invention,  feeding 
wires  to  supply  electricity  to  the  display  elements  are 
constructed  of  transparent  conductive  portions  that 
are  internalized  in  the  transparent  substrate  unit. 
Thus,  the  display  elements  can  operate  in  the  inner 
section  or  outer  section  of  the  transparent  space  pro- 
vided  in  the  substrate  unit,  so  that  there  cannot  be 
seen  intricate  feeding  wires  in  the  said  inner  transpar- 
ent  space.  As  the  transparent  conductive  portions 
that  support  the  display  elements  are  transparent,  the 
display  elements  seem  to  be  floating  in  the  air  when 
the  display  device  is  being  viewed.  Thus,  the  viewer 
is  given  an  unexpected  impression,  and  the  display 
effects  are  enhanced;  also,  because  the  display  ele- 
ments  are  not  obscured  by  their  support,  it  is  possible 
to  view  the  display  of  the  display  elements  from  any 
direction  around  the  display  device. 

BEST  MODE  FOR  CARRYING  OUT  THE 
INVENTION 

Example  1 

As  shown  in  Figures  1  and  2,  an  electrically  con- 
ductive  transparent  material  1  0  is  comprised  of  a  sub- 
strate  unit  11  made  of  an  electrically  insulating  trans- 
parent  material  and  an  electrically  conductive  trans- 
parentunit  consisting  of  a  plurality  of  transparent  con- 
ductive  portions  12  and  12a  buried  in  the  said  sub- 
strate  unit  11  so  as  to  be  electrically  insulated  from 
each  other. 

The  substrate  unit  11  is  made  of  an  electrically  in- 
sulating  transparent  material  (such  as  resin,  glass, 
and  the  like)  that  is  uncolored  or  colored.  The  electri- 
cally  conductive  transparent  unit  12  is  provided  in  the 
form  of  a  conductive  mesh  of  electrically  conductive 
wires  12a  that  are  arranged  in  a  network.  The  said 
networks  of  conductive  mesh  12  are  arranged  so  as 
to  make  a  plurality  of  layers  inside  the  substrate  unit 
11  at  fixed  intervals.  Because  there  is  substrate  ma- 
terial  that  has  electrically  insulating  properties  be- 
tween  the  two  conductive  meshes  12a,  the  conduc- 
tive  meshes  12a  are  both  insulated  electrically  by  the 
substrate  material. 

The  cross-sectional  shape  of  the  electrically  con- 
ductive  wires  12a  that  form  the  conductive  meshes  12 
can  be  either  circular  or  square.  It  is  preferable  that 
the  diameter  or  width  of  the  electrically  conductive 

wires  12a  be  0.1  mm  or  less.  The  spacing  between 
two  adjacent  electrically  conductive  wires  12a  and 
12a  can  be  set  so  that  when  a  person  is  viewing  the 
electrically  conductive  transparent  material  1  0  from  a 

5  direction  that  is  approximately  at  right  angles  with  re- 
spect  to  the  outer  surface  of  the  electrically  conduc- 
tive  transparent  material  10,  the  transparent  mesh  12 
cannot  be  seen  clearly.  For  example,  when  the 
strands  of  the  conductive  mesh  12  are  electrically 

10  conductive  wires  12a  with  a  diameter  of  about  0.1 
mm,  the  spacing  between  the  adjacent  electrically 
conductive  wires  12a  and  12a  can  be  set  at  about  10 
mm  or  more.  When  electrically  conductive  wires  12a 
with  a  diameter  of  about  20  urn  are  used  as  strands 

15  for  the  conductive  mesh  1  2,  the  spacing  between  the 
adjacent  electrically  conductive  wires  12a  and  12a 
can  be  set  at  about  1  mm.  As  such  electrically  conduc- 
tive  wires  12a,  there  can  be  used  metal  strands  such 
as  gold  wires,  silver  wires,  copper  wires,  zinc  wires, 

20  stainless  steel  wires,  etc.,  or  strands  made  of  resin 
such  as  polyester  wires,  nylon  wires,  etc.,  the  outer 
surface  of  which  is  covered  with  metal  by  vapor  de- 
position,  metal  plating,  or  the  like. 

The  electrically  conductive  transparent  material 
25  1  0,  as  shown  in  Figure  3,  can  be  formed  integrally  by 

the  laminating  together  of  two  transparent  plates  11  A 
and  11  B  that  are  made  of  an  electrically  insulating 
transparent  material,  in  which  only  one  layer  of  the 
conductive  mesh  12  mentioned  above  is  buried. 

30  When  two  conductive  meshes  12  and  12  are  dis- 
posed  so  as  to  form  parallel  layers,  that  is,  when  the 
conductive  mesh  12  of  Figure  4A  is  overlaid  by  the 
conductive  mesh  12  of  Figure  4B,  and  the  direction- 
ality  of  the  electrically  conductive  wires  12a  of  the 

35  said  two  conductive  meshes  12  is  the  same  or  almost 
the  same,  a  moire  phenomenon  occurs,  and  the 
transparency  of  the  electrically  conductive  transpar- 
ent  material  10  is  decreased;  at  the  same  time,  the 
appearance  is  intricate,  which  is  not  appropriate. 

40  Therefore,  when  the  electrically  conductive  transpar- 
ent  material  10  is  manufactured,  it  is  preferred  that 
the  conductive  mesh  12  of  Figure  4A  is  overlaid  by  the 
conductive  mesh  1  2  of  Figure  4C  so  that  the  direction- 
alitiesofthe  electrically  conductive  wires  12a  and  12a 

45  of  the  said  two  conductive  meshes  12  and  12  are  at 
45°  with  respect  to  each  other. 

A  display  device  1  using  an  electrically  conduc- 
tive  transparent  material  1  0  constructed  in  this  way  is 
made  as  follows. 

so  As  shown  in  Figures  5  to  7,  the  display  device  1 
is  provided  with  the  electrically  conductive  transpar- 
ent  material  10,  a  foot  section  7  that  supports  the 
electrically  conductive  transparent  material  10  in  a 
vertical  portion,  and  light  bulbs  13  as  one  example  of 

55  display  elements  that  are  connected  to  their  feeder 
terminals  on  the  conductive  mesh  12  of  the  electrical- 
ly  conductive  transparent  material  10. 

At  the  bottom  edge  of  the  electrically  conductive 
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transparent  material  10,  a  pair  of  conductive  meshes 
1  2  and  12  that  have  their  electrically  conductive  wires 
12a  and  12a  exposed  are  connected  to  a  cord  5,  the 
said  cord  5  being  connectable  to  an  electrical  power 
source  by  means  of  a  plug  6  that  is  attached  to  the  end 
of  the  cord  5.  There  is  an  arrow-shaped  opening  17 
in  the  electrically  conductive  transparent  material  10, 
formed  by  the  cutting  out  of  a  portion  of  the  said  elec- 
trically  conductive  transparent  material  10.  Around 
the  edges  of  this  opening  17,  there  are  a  plurality  of 
ends  of  the  above-mentioned  electrically  conductive 
wires  1  2a  that  are  buried  in  the  electrically  conductive 
transparent  material  10.  Anumber  of  light  bulbs  13are 
fixed  in  place  along  the  edges  of  the  opening  17,  and 
the  feeder  terminals  (positive  and  negative  terminals) 
of  the  said  light  bulbs  13  are  connected  to  the  ex- 
posed  portions  (positive  portions)  of  electrically  con- 
ductive  wires  12a  that  are  exposed  as  mentioned 
above. 

Figure  7  is  a  schematic  diagram  showing  the 
electrical  circuit  of  the  display  device  1.  In  this  figure, 
the  electrical  source  is  represented  by  reference  nu- 
meral  8,  and  the  switch  is  represented  by  reference 
numeral  9. 

With  the  display  device  1  mentioned  above,  if  the 
light  bulbs  13  around  the  edges  of  the  opening  17 
formed  in  the  electrically  conductive  transparent  ma- 
terial  10  are  lighted,  the  said  light  bulbs  seem  to  be 
floating  in  the  air  when  this  electrically  conductive 
transparent  material  10  is  viewed.  Also,  the  existence 
of  the  feeding  wires  1  2  to  supply  electricity  to  the  light 
bulbs  13  cannot  be  seen  from  its  surroundings,  result- 
ing  in  an  uncluttered  appearance  for  the  display  de- 
vice  1  . 

Also,  in  the  practice  of  this  invention,  the  electri- 
cally  conductive  transparent  unit  12  that  is  internal- 
ized  in  the  substrate  unit  11  can  be  formed  from  par- 
allel  wires  made  of  2  or  more  extremely  thin  strands 
or  else  from  conductive  films  of  vapor-deposited 
Si02-indium  alloy.  Display  elements  1  3  can  be,  in  ad- 
dition  to  light  bulbs,  fluorescent  lights,  neon  tubes, 
light-emitting  diodes,  microminiature  lamps,  electro- 
luminescent  panels,  plasma  display  panel  lamps,  and 
other  illuminants.  In  addition,  in  this  example,  as  ob- 
jects  to  which  electrically  conductive  wires  12a  of 
electrically  conductive  transparent  material  10  can 
supply  electricity,  there  are  liquid-crystal  display  pan- 
els,  display  panels  using  electro-chromic  display 
lights,  magnetic  fluids  for  which  the  magnetic  proper- 
ties  can  be  changed  electrically,  and  sound  display 
devices  such  as  speakers. 

Example  2 

Figure  8  and  Figure  9  show  other  examples  of 
electrically  conductive  transparent  materials  20.  In 
this  electrically  conductive  transparent  material  20, 
three  conductive  portions  22A,  22B,  and  22C  are  bur- 

ied  together  at  certain  intervals  in  the  substrate  unit 
21  so  as  to  form  parallel  layers.  When  this  electrically 
conductive  transparent  material  20  is  used  to  con- 
struct  a  display  device  2,  transparent  conductive  por- 

5  tions  22A,  22B,  and  22C  are  exposed  on  the  edges 
of  holes  in  the  electrically  conductive  transparent  ma- 
terial  20  that  are  connected  to  the  feeder  terminals  of 
the  light  bulbs  23  (23Aand  23B).  The  transparent  con- 
ductive  portion  22C  shown  in  Figure  9  functions  as 

10  the  common  wire.  The  reference  numeral  8  in  the  fig- 
ure  is  the  power  source,  and  the  reference  numerals 
9Aand  9B  are  switches.  With  this  display  device,  the 
switching  on  and  off  the  light  bulbs  23Aand  23B  can 
be  controlled  independently,  and  it  is  possible  to  bring 

15  about  a  change  in  the  display  condition.  Moreover, 
the  transparent  conductive  portions  22  internalized  in 
the  base  21  can  be  multilayered,  with  four  or  more  lay- 
ers.  With  this  display  device  2,  it  is  possible  to  supply 
electricity  to  the  light  bulbs  23A  and  23B  indepen- 

20  dently,  so  as  to  have  a  complex  pattern  of  lighting;  if 
a  number  of  light  bulbs  23  are  connected,  it  is  possi- 
ble,  for  example,  to  turn  on  the  light  bulbs  in  order 
from  the  first  light  bulb  23  to  the  last  light  bulb  23,  fol- 
lowed  by  turning  on  all  of  the  light  bulbs  23  at  the 

25  same  time,  and  to  repeat  this  procedure. 

Example  3 

Figure  1  0  and  Figure  1  1  show  another  example  of 
30  the  electrically  conductive  transparent  material  30  of 

this  invention.  The  said  electrically  conductive  trans- 
parent  material  30  has  electrical  insulation  construct- 
ed  in  the  same  way  as  the  substrate  unit  of  Example 
1;  it  also  has  three  transparent  plates  31  A,  31  B,  and 

35  31C  (substrate  unit  31)  and  transparent  conductive 
portions  32  that  are  inserted  in  the  spaces  between 
the  transparent  plates  31  A,  31  B,  and  31  C. 

The  electrically  conductive  transparent  unit  32  is 
provided  in  the  form  of  a  metal  foil  with  a  number  of 

40  small  pores  therein,  and  the  said  metal  foils  32  are 
positioned  so  as  to  be  inserted  in  the  spaces  between 
the  transparent  plates  31  A,  31  B,  and  31  C.  Thus,  two 
sheets  of  metal  foil  32  constitute  the  layers  that  are 
insulated  electrically  with  the  transparent  plate  31  B 

45  interposed  therebetween.  The  three  transparent 
plates  31  A,  31  B,  and  31  C  can  be  made  of  the  same 
material  or  of  different  materials. 

The  electrically  conductive  transparent  material 
30  can  be  made  as  shown  in  either  1  or  2  below. 

so  1.  On  the  surface  of  the  transparent  plate  31  A 
made  of  synthetic  resin,  the  above-mentioned 
metal  foil  32  with  a  number  of  pores,  a  transpar- 
ent  plate  31  B  made  of  synthetic  resin,  and  an- 
other  metal  foil  32,  on  which  there  is  transparent 

55  plate  31  C  made  of  synthetic  resin,  are  arranged 
in  layers,  in  this  order.  Next,  this  layered  structure 
is  heated,  and  also  pressed  from  above  and  be- 
low,  so  as  to  make  the  layered  structure  into  one 

5 
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piece  by  fusion  of  the  resin. 
2.  On  the  surface  of  transparent  plate  31  A  made 
of  synthetic  resin,  the  above-mentioned  metal  foil 
32,  a  transparent  plate  31  B  made  of  synthetic 
resin,  another  metal  foil  32,  and  a  transparent 
plate  31C  made  of  synthetic  resin  are  arranged  in 
layers,  in  this  order.  Also,  into  the  spaces  be- 
tween  the  metal  foils  32  and  32  and  the  transpar- 
ent  plates  31  A,  31  B,  and  31  C,  there  is  introduced 
a  transparent  adhesive  agent.  Next,  the  adhesive 
agent  is  allowed  to  harden,  which  makes  the 
layered  structure  into  one  piece. 
In  Figures  12  to  17,  various  kinds  of  metal  foils  32 

that  are  used  in  this  example  are  shown.  The  small 
pores  provided  in  the  metal  foil  32,  for  example,  are 
opened  by  use  of  the  photolithographic  method  so  as 
to  be  a  fixed  shape  by  being  etched,  or  they  can  be 
opened  by  use  of  a  mechanical  means  so  as  to  be  of 
a  fixed  shape  by  being  punched,  but  the  method  to  be 
used  is  not  limited  thereto,  and  any  means  that  can 
give  a  number  of  small  pores  of  a  fixed  shape  can  be 
used.  There  is  no  special  restriction  as  to  the  shape 
of  the  small  pores.  Also,  the  material  used  for  the  met- 
al  foil  can  be  copper,  iron,  stainless  steel,  aluminium, 
or  other  materials  that  can  be  formed  into  a  foil. 

It  is  preferable  for  the  thickness  of  the  said  metal 
foil  32  to  be  30  urn  or  less,  and  for  the  width  of  the  wire 
to  be  30  urn  or  less;  the  permeability  of  the  metal  foil 
32  to  light  should  be  70%  or  more.  If  the  thickness  of 
the  metal  foil  32  is  30  urn  or  more,  if  the  width  of  the 
wire  is  30  urn  or  more,  or  if  the  permeability  of  the 
metal  foil  32  to  light  is  70%  or  less,  the  transparency 
of  the  electrically  conductive  transparent  material  30 
that  is  made  therewith  will  be  decreased.  Then,  in  a 
display  device  3  that  is  constructed  by  the  installation 
of  display  elements  33  on  both  sides  of  such  an  elec- 
trically  conductive  transparent  material  30,  when  the 
display  elements  33  on  both  sides  are  observed  from 
one  side,  the  clearness  of  the  display  of  the  display 
elements  33  on  the  other  side  is  decreased. 

Also,  as  is  shown  in  Figure  18,  attached  holes  35 
for  a  number  of  display  elements  33  are  formed  in  the 
substrate  unit  31,  which  attached  holes  35  extend  to 
both  metal  foils  32  and  32.  Attached  holes  35  can  also 
be  formed  where  the  display  elements  33  of  the  elec- 
trically  conductive  transparent  material  30  are  to  be 
inserted.  In  this  example,  the  light  bulbs  33Ato  33H 
are  arranged  so  as  to  light  up  in  order,  making  an  ar- 
row  that  indicates  an  entrance. 

In  addition,  as  shown  in  Figures  19  to  21,  if  a  num- 
ber  of  attached  holes  35  are  formed  in  a  variety  of  pat- 
terns  in  the  substrate  unit  31  ,  the  display  elements  33 
can  be  simply  inserted  in  the  required  positions, 
which  is  convenient  when  changing  the  design  of  the 
electrically  conductive  transparent  material  30  by  al- 
ternation  of  the  places  in  which  the  display  elements 
are  installed.  That  is,  by  the  formation  in  substrate 
unit  31  of  attached  holes  35  in  which  the  display  ele- 

ments  33  can  be  placed  or  from  which  they  can  be  re- 
moved,  the  pattern,  lettering,  color,  etc.,  of  the  elec- 
trically  conductive  transparent  material  30  can  be 
changed  at  will. 

5  Figure  22  shows  another  example  of  the  electri- 
cally  conductive  transparent  material  30A  of  this  in- 
vention.  The  electrically  conductive  transparent  ma- 
terial  30A  is  different  from  the  electrically  conductive 
transparent  material  30  mentioned  above  in  that  the 

10  three  layers  of  metal  foils  32A,  32B,  and  32C,  are  bur- 
ied  therein.  As  shown  in  Figures  23  to  25,  the  metal 
foils  31A,  31B,  and  31C  are  exposed  at  the  surfaces 
of  the  outer  part  of  the  electrically  conductive  trans- 
parent  material  30  or  at  the  attached  holes  35,  and  the 

15  exposed  portions  of  the  metal  foils  31  A,  31  B,  and  31  C 
can  be  connected  with  the  feeder  terminals  of  light 
bulbs  33A  and  33B.  Metal  foil  32C  functions  as  the 
common  wire.  Reference  numeral  8  in  the  figure  is  the 
power  source  and  reference  numerals  9Aand  9B  are 

20  the  switches.  In  the  display  device  3  with  this  electri- 
cal  circuit,  the  turning  on  and  off  of  the  light  bulbs  33A 
and  33B  can  be  controlled  independently,  so  it  is  pos- 
sible  to  bring  about  a  change  in  the  display  condition. 

Figure  24  is  an  partially  enlarged  plan  view  of  an 
25  electrically  conductive  transparent  material  30  in 

which  attached  holes  35  for  display  elements  are 
opened  over  the  entire  surface,  and  light-emitting  di- 
odes  33C  are  installed  so  as  to  form  a  pattern  of  the 
letters  A  and  B.  In  Figure  24,  the  positive  terminals 

30  (shown  in  the  figure  as  black  dots)  of  the  light- 
emitting  diodes  33C  (which  correspond  to  the  33Aof 
the  electrical  circuit  shown  in  Figure  23)  that  are  ar- 
ranged  in  the  pattern  of  a  letter  A  are  connected  to  the 
metal  foil  32A,  and  the  negative  terminals  (shown  in 

35  the  figure  as  white  dots)  are  connected  to  the  metal 
foil  32C;  the  positive  terminals  (shown  in  the  figure  as 
black  dots)  of  the  light-emitting  diodes  33D  (which 
correspond  to  the  33B  of  the  electrical  circuit  of  Figure 
23)  that  are  arranged  in  the  pattern  of  a  letter  B  are 

40  connected  to  the  metal  foil  33B,  and  the  negative  ter- 
minals  (shown  in  the  figure  as  white  dots)  are  con- 
nected  to  the  metal  foil  33C.  By  the  control  of  the 
opening  and  closing  of  the  switches  9A  and  9B,  it  is 
possible  to  illuminate  only  the  letter  A,  only  the  letter 

45  B,  or  both  the  letters  A  and  B  at  the  same  time. 
Figure  25  is  a  perspective  view  showing  one  ex- 

ample  of  a  display  device  3  employing  the  principles 
shown  in  Figures  23  and  24  above.  The  white  dots 
show  an  illuminated  light,  and  the  black  dots  show  a 

so  light  that  is  not  illuminated.  For  example,  during  busi- 
ness  hours,  the  display  elements  33  that  are  ar- 
ranged  in  a  pattern  that  spells  out  the  word  "OPEN" 
can  be  illuminated,  and  after  business  hours,  the  dis- 
play  elements  33  that  are  arranged  in  a  pattern  that 

55  spells  out  the  word  "CLOSED"  can  be  illuminated, 
while  the  display  elements  33  that  are  arranged  in  the 
pattern  that  spells  out  the  word  "OPEN"  are  turned 
off. 

6 
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Also,  In  this  example,  It  Is  possible  to  have  a  plur- 
ality  of  layers  of  metal  foil  32  numbering  4  layers  or 
more  internalized  in  the  substrate  unit  31  .  It  is  not  nec- 
essary  to  arrange  the  metal  foils  32  at  the  center  part 
in  the  direction  of  thickness  of  the  substrate  unit  31  ; 
it  is  possible  to  have  a  layer  extending  from  the  cen- 
tral  position  in  the  direction  of  thickness  toward  one 
surface.  The  kinds  of  display  elements  33  listed  in  Ex- 
ample  1  above  are  all  suitable  for  use  in  this  example, 
as  well. 

Example  4 

Figures  26  and  27  show  another  electrically  con- 
ductive  transparent  material  40  of  this  invention. 

In  this  example,  the  electrically  conductive  trans- 
parent  material  40  comprises  a  pair  of  transparent 
plates  41  A  and  41  B  (substrate  unit  41)  that  form  a 
plate  (the  constituent  substrate)  made  of  an  electri- 
cally  insulating  transparent  material  of  synthetic  res- 
in,  glass  sheets,  or  the  like,  and  a  conductive  mesh 
42  installed  between  the  two  transparent  plates  41A 
and  41  B.  The  transparent  plates  40Aand  40B  can  be 
made  of  the  same  material  or  of  different  materials. 

The  conductive  mesh  42  is  constructed,  as 
shown  in  Figures  28  to  36,  of  a  network  in  which  a 
plurality  of  mutually  parallel  electrically  conductive 
wires  42a  are  combined  with  electrically  insulating 
wires  42b  as  the  fabricating  material.  The  material 
that  is  used  for  the  electrically  conductive  wires  42a 
and  the  spacings  between  the  adjacent  electrically 
conductive  wires  42a  and  42a  can  be  the  same  as  de- 
scribed  in  Example  1  above.  The  electrically  conduc- 
tive  wires  42a  are  formed  from  very  fine  strands  with 
a  diameter  or  a  width  of  0.1  mm  or  less.  As  the  elec- 
trically  insulating  wires  42b,  there  can  be  used 
strands  made  of  resin  such  as  polyester  wires,  nylon 
wires,  etc.  In  an  electrically  conductive  transparent 
material  40  constructed  in  this  way,  electrically  con- 
ductive  wires  42a  and  electrically  insulating  wires  42b 
that  constitute  a  conductive  mesh  42  are  made  of 
very  fine  strands,  so  the  entire  structure  is  transpar- 
ent,  and  may  be  either  colorless  or  colored.  Also,  the 
electrically  conductive  transparent  material  40  has 
buried  in  the  substrate  unit  41  a  conductive  mesh  42 
that  has  electrically  insulating  wires  42b  as  the  fabri- 
cating  material,  so  it  is  possible  to  establish  and  main- 
tain  the  fixed  spacing  of  the  electrically  conductive 
wires  42a  with  accuracy  and  ease. 

The  electrically  conductive  transparent  material 
40  has  a  conductive  mesh  42  buried  at  about  the  cen- 
ter  part  in  the  direction  of  thickness  of  the  substrate 
unit  41,  so  that  the  transparent  plate  41Aor41B  can 
be  removed  in  parts,  and  the  adhesive  layer  can  be 
removed  by  use  of  a  solvent,  so  as  to  expose  portions 
of  the  electrically  conductive  wires  42a  of  the  conduc- 
tive  mesh  42,  so  that  they  can  be  used  as  terminals 
for  the  supply  of  electricity. 

Also,  the  combined  condition  of  the  electrically  in- 
sulating  wires  42b  with  the  electrically  conductive 
wires  42a  has  a  plurality  of  possibilities,  as  is  shown 
in  Figures  28  to  36. 

5  The  electrically  conductive  transparent  material 
40  can  be  manufactured  by  the  methods  numbered  1 
to  3  below. 

1  .  On  top  of  a  transparent  plate  41  A,  a  conductive 
mesh  42  is  placed.  Next,  on  top  of  the  transparent 

10  plate  41  A  and  the  conductive  mesh  42,  an  adhe- 
sive  layer  is  formed  by  the  application  of  a  trans- 
parent  adhesive  agent  in  liquid  form  or  by  the  at- 
tachment  of  a  transparent  adhesive  agent  in 
sheet  form.  Thereafter,  while  the  said  adhesive 

15  layer  is  not  yet  hardened,  another  transparent 
plate  41  B  is  placed  on  top  of  the  adhesive  layer 
and  fixed  by  the  application  of  pressure. 
2.  On  top  of  a  transparent  plate  41  A,  a  conductive 
mesh  42  is  placed.  Next,  on  top  of  the  transparent 

20  plate  41  A  and  the  conductive  mesh  42,  an  adhe- 
sive  layer  is  formed  by  the  application  of  a  trans- 
parent  adhesive  agent  in  liquid  form  or  by  the  at- 
tachment  of  a  transparent  adhesive  agent  in 
sheet  form,  and  the  said  adhesive  layer  is  allowed 

25  to  harden.  After  the  adhesive  layer  has  hardened, 
an  electrically  insulating  transparent  material  in 
liquid  form  is  poured  (or  sprayed)  on  top  of  the  ad- 
hesive  layer  and  allowed  to  harden,  which  elec- 
trically  insulating  transparent  material  forms  a 

30  transparent  plate  41  B  when  it  has  hardened. 
3.  On  top  of  a  transparent  plate  41  A,  a  conductive 
mesh  42  is  placed.  Next,  the  transparent  plate 
41  A  is  softened  by  the  application  of  heat,  and  at 
the  same  time,  the  conductive  mesh  42  is  press- 

35  ed  into  the  surface  of  the  transparent  plate  41  A 
by  the  application  of  pressure,  by  which  means 
the  conductive  mesh  42  is  attached  to  the  trans- 
parent  plate  41  A.  Thereafter,  in  the  same  way  as 
is  described  above,  a  transparent  plate  41  B  is 

40  formed  on  top  of  the  said  adhesive  layer  in  liquid 
form  or  sheet  form. 

Example  5 

45  A  different  form  of  Example  4  is  shown  in  Figure 
37. 

In  this  example,  a  substrate  unit  51  is  formed 
from  a  transparent  plate  51  A  made  of  an  electrically 
insulating  transparent  material,  and  an  adhesive  lay- 

so  er  51  B.  An  electrically  conductive  transparent  mate- 
rial  50  is  comprised  of  a  conductive  mesh  52  placed 
toward  one  surface  of  the  said  transparent  plate  51  A, 
and  an  adhesive  layer  51  B  to  attach  the  said  conduc- 
tive  mesh  52  onto  the  transparent  plate  51  A.  The  ad- 

55  hesive  layer  51  B  is  formed  from  a  thin  film  that  is  thin- 
ner  than  the  transparent  plate  51A,  being  for  exam- 
ple,  a  thin  film  with  the  thickness  of  2  mm  or  less,  so 
the  conductive  mesh  52  can  be  positioned  off-center 
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toward  the  surface  of  the  electrically  conductive 
transparent  material  50.  By  the  dissolving  of  this  ad- 
hesive  layer  51  B  by  use  of  a  solvent,  it  is  possible  to 
obtain  the  terminals  readily  for  the  supply  of  electrici- 
ty.  Also,  by  the  dissolving  of  one  part  of  the  transpar- 
ent  plate  51  A  that  constitutes  the  substrate  unit  51  ,  it 
is  possible  to  expose  one  part  of  the  electrically  con- 
ductive  wires  52  that  are  internalized  within  the  sub- 
strate  unit  51  ,  and  therefore  to  use  them  as  terminals 
for  the  supply  of  electricity. 

Example  6 

Another  different  form  of  Example  4  is  shown  in 
Figure  38. 

The  electrically  conductive  transparent  material 
60  has  a  substrate  unit  61  that  can  be  melted  by  the 
application  of  heat,  and  a  conductive  mesh  62  that  is 
half-buried  in  the  surface  of  the  said  substrate  unit  61 
by  the  use  of  heat-fusion.  Although  one  part  of  the 
conductive  mesh  62  is  exposed  on  the  surface  of  sub- 
strate  unit  61,  there  is  no  problem  when  a  small  elec- 
trical  current  that  has  no  effect  on  the  human  body 
flows  through  the  conductive  mesh  62.  When  a  large 
electrical  current  that  can  cause  an  electric  shock  to 
the  human  body  flows  through  the  conductive  mesh 
62,  the  surface  of  the  conductive  mesh  62  must  be 
covered  with  an  electrically  insulating  transparent 
material  after  the  feeder  terminals  are  connected  to 
the  conductive  mesh  62.  Two  pieces  of  electrically 
conductive  transparent  material  60  constructed  in 
this  ways  are  arranged  so  that  the  exposed  portions 
of  their  conductive  meshes  62  face  each  other,  and 
the  resulting  structure  can  be  used  as  a  touch  panel 
as  well.  Also,  before  the  adhesive  layer  applied  on  the 
surface  of  the  substrate  unit  61  has  hardened,  the 
conductive  mesh  62  is  buried  in  the  said  adhesive  lay- 
er  so  as  to  be  half-buried  and  half-exposed  at  the  sur- 
face  of  the  substrate  unit  61,  and  then  the  adhesive 
layer  can  be  allowed  to  harden.  Also,  when  the  sub- 
strate  unit  61  made  of  synthetic  resin  is  formed,  it  is 
possible  to  bury  a  part  of  the  conductive  mesh  62  in- 
side  the  said  substrate  unit  61  ,  providing  an  electrical- 
ly  conductive  transparent  material  60. 

Example  7 

Yet  another  example  is  shown  in  Figures  39  to  41  . 
This  electrically  conductive  transparent  material  70  is 
comprised  of,  as  transparent  conductive  portions,  a 
plurality  of  electrically  conductive  wires  72  that  are 
lined  up  inside  a  plate-shaped  substrate  unit  71  so  as 
to  be  approximately  parallel  to  each  other. 

The  substrate  unit  71  has  a  pair  of  transparent 
plates  71  A  and  71  B  made  of  an  electrically  insulating 
transparent  material,  and  an  adhesive  layer  79  that 
connects  the  two  transparent  plates  71  A  and  71  B  to 
each  other.  The  electrically  conductive  transparent 

material  70  can  be  manufactured  in  the  same  way  as 
in  Example  4  above.  This  electrically  conductive 
transparent  material  70  has  internalized  therein  a 
plurality  of  electrically  conductive  wires  72  that  are 

5  lined  up  so  as  to  be  approximately  parallel  to  each 
other,  so  it  is  possible  to  separate  the  electrically  con- 
ductive  wires  72  into  two  or  more  regions  electrically, 
and  in  addition,  the  same  effects  as  for  the  above  ex- 
amples  can  be  obtained. 

10 
Example  8 

A  different  form  of  Example  7  is  shown  in  Figures 
42  to  46. 

15  The  electrically  conductive  transparent  material 
80  shown  in  Figure  42  is  comprised  of  a  substrate  unit 
81  made  of  an  electrically  insulating  transparent  ma- 
terial,  and  a  plurality  of  electrically  conductive  wires 
82.  The  substrate  unit  71  has  a  pair  of  transparent 

20  plates  81Aand  81B  made  of  an  electrically  insulating 
transparent  material,  and  an  adhesive  layer  89  that 
connects  the  two  transparent  plates  81  A  and  81  B  to 
each  other.  This  electrically  conductive  transparent 
material  80  can  be  manufactured  as  follows. 

25  1  .  On  top  of  a  transparent  plate  81  A,  an  adhesive 
layer  89  is  formed  by  the  application  of  a  trans- 
parent  adhesive  agent  in  liquid  from  or  by  the  at- 
tachment  of  a  transparent  adhesive  agent  in 
sheet  form.  A  plurality  of  electrically  conductive 

30  wires  82  are  arranged  in  parallel  on  top  of  the  said 
adhesive  layer  89.  Next,  on  top  of  the  said  elec- 
trically  conductive  wires  82,  a  thicker  adhesive 
layer  89  is  formed  by  the  application  of  a  trans- 
parent  adhesive  agent  in  liquid  from  or  by  the  at- 

35  tachment  of  a  transparent  adhesive  agent  in 
sheet  form.  Subsequently,  while  the  adhesive 
layer  89  is  not  yet  hardened,  another  transparent 
plate  81  B  is  placed  on  top  of  the  said  adhesive 
layer  89  and  fixed  by  the  application  of  pressure. 

40  Thereafter,  the  said  adhesive  layer  9  is  allowed  to 
harden. 
2.  On  top  of  a  transparent  plate  81A,  an  adhesive 
layer  89  is  formed  by  the  application  of  a  trans- 
parent  adhesive  agent  in  liquid  form  or  by  the  at- 

45  tachment  of  a  transparent  adhesive  agent  in 
sheet  form.  On  top  of  the  said  adhesive  layer  89, 
a  plurality  of  electrically  conductive  wires  82  are 
arranged  in  parallel.  Next,  on  top  of  the  said  elec- 
trically  conductive  wires  82,  a  thicker  adhesive 

so  layer  89  is  formed  by  the  application  of  a  trans- 
parent  adhesive  agent  in  liquid  form  or  by  the  at- 
tachment  of  a  transparent  adhesive  agent  in 
sheet  form,  and  then  the  said  adhesive  layer  79 
is  allowed  to  harden.  Afterthe  said  adhesive  layer 

55  89  has  hardened,  an  electrically  insulating  trans- 
parent  material  in  liquid  form  is  poured  (or 
sprayed)  on  top  of  the  adhesive  layer  89  and  al- 
lowed  to  harden,  which  electrically  insulating 
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transparent  material  forms  a  transparent  plate 
81  B  when  it  has  hardened. 

Example  9 
5 

An  electrically  conductive  transparent  material 
90  of  this  invention  can  also  be  manufactured  as  is 
shown  in  Figure  43. 

1.  On  top  of  a  transparent  plate  91  A,  a  plurality 
of  electrically  conductive  wires  92  are  applied  10 
with  heat  and  pressure  so  as  to  bury  them  half- 
way.  Next,  on  top  of  the  transparent  plate  91A 
and  the  electrically  conductive  wires  92,  an  adhe- 
sive  layer  99  is  formed  by  the  application  of  a 
transparent  adhesive  agent  in  liquid  form  or  by  15 
the  attachment  of  a  transparent  adhesive  agent 
in  sheet  form.  When  this  adhesive  layer  99  has 
not  hardened,  another  transparent  plate  91  B  is 
placed  on  top  of  the  adhesive  layer  99  and  fixed 
by  the  application  of  pressure.  20 
2.  On  top  of  a  transparent  plate  91A,  an  adhesive 
layer  99  is  formed  by  the  application  of  a  trans- 
parent  adhesive  agent  in  liquid  form  or  by  the  at- 
tachment  of  a  transparent  adhesive  agent  in 
sheet  form.  On  top  of  the  said  adhesive  layer  99,  25 
a  plurality  of  electrically  conductive  wires  92  are 
arranged  in  parallel.  Next,  on  top  of  the  said  elec- 
trically  conductive  wires  92,  a  thicker  adhesive 
layer  99  is  formed  by  the  application  of  a  trans- 
parent  adhesive  agent  in  liquid  form  or  by  the  at-  30 
tachment  of  a  transparent  adhesive  agent  in 
sheet  form.  Thereafter,  the  adhesive  layer  99  is 
allowed  to  harden.  When  the  adhesive  layer  99 
has  hardened,  an  electrically  insulating  transpar- 
ent  material  in  liquid  form  is  poured  (or  sprayed)  35 
on  top  of  the  adhesive  layer  99  and  allowed  to 
harden,  which  electrical  insulating  transparent 
material  forms  a  transparent  plate  91  B  when  it 
has  hardened. 
The  electrically  conductive  transparent  materials  40 

70  to  90  in  the  transparent-plate  shapes  that  are  con- 
structed  as  described  above  have  a  pair  of  transpar- 
ent  plates  71  to  91  (substrate  unit)  made  of  an  elec- 
trically  insulating  transparent  material,  transparent 
adhesive  layers  79  to  99  that  connect  the  transparent  45 
plates  71  to  91  ,  and  electrically  conductive  wires  72 
to  92  buried  within  the  adhesive  layers  79  to  99. 
Therefore,  by  the  separation  of  the  transparent  plates 
71  to  91  from  each  other  in  parts,  and  by  the  dissolv- 
ing  of  the  adhesive  layers  79  to  99  by  use  of  a  solvent,  50 
it  is  possible  to  expose  portions  of  the  electrically  con- 
ductive  wires  72  to  92  to  the  outside  of  the  bases  71 
to  91.  The  exposed  portions  of  the  electrically  con- 
ductive  wires  72  to  92  can  be  used  as  terminals  for  the 
supply  of  electricity.  As  the  adhesive  layer  79,  there  55 
can  be  used  adhesive  agents  that  are  dissolved  by 
use  of  solvents  such  as  paint  thinner,  acetone,  xy- 
lene,  methylethyl  ketone,  and  the  like. 

Example  10 

Figures  44  to  46  show  another  different  form  of 
Example  7. 

The  electrically  conductive  transparent  material 
100  shown  in  Figure  44  is  made  in  the  following  way. 
On  top  of  a  transparent  plate  101  A,  a  plurality  of  elec- 
trically  conductive  wires  102  are  arranged  roughly  in 
parallel,  and  then,  on  top  of  the  transparent  plate 
101  A  and  the  electrically  conductive  wires  102,  there 
is  formed  a  transparent  plate  101B  made  by  the  ap- 
plication  or  the  pouring  of  an  electrically  insulating 
transparent  material  in  liquid  form.  The  electrically 
conductive  transparent  material  110  shown  in  Figure 
45  is  made  in  the  following  way.  On  top  of  a  transpar- 
ent  plate  111  A,  a  plurality  of  electrically  conductive 
wires  112  are  arranged  roughly  in  parallel,  and  then, 
while  this  structure  is  being  heated,  electrically  con- 
ductive  wires  112  are  pressed  into  the  side  of  the 
transparent  plate  111A  with  the  application  of  pres- 
sure.  Because  of  the  melting  of  the  transparent  plate 
111  A,  electrically  conductive  wires  112  is  buried  in  the 
transparent  plate  111A.  One  portion  of  the  electrically 
conductive  wires  112  is  buried  in  the  transparent  plate 
111  A,  and  on  top  of  this  plate,  a  transparent  plate 
111  B  is  formed  by  the  application  or  the  pouring  of  an 
electrically  insulating  transparent  material  in  liquid 
form.  Reference  numeral  111  in  the  figure  is  the  base 
made  of  transparent  plates  111Aand  111  B. 

The  electrically  conductive  transparent  material 
120  shown  in  Figure  46  is  formed  in  one  piece,  when 
the  base  121  is  formed  from  an  electrically  insulating 
transparent  material,  by  the  burying  of  electrically 
conductive  wires  122  in  the  material  used  in  the  for- 
mation  at  the  same  time. 

The  electrically  conductive  transparent  materials 
1  00  to  120  constructed  as  described  above  have  their 
electrically  conductive  wires  102  to  122  placed  off- 
center  toward  one  side  of  the  surfaces  of  the  bases 
101  to  121,  so,  as  described  above,  by  the  dissolving 
of  the  substrate  units  101  to  121  by  use  of  a  solvent, 
it  is  possible  to  expose  terminals  for  the  supply  of 
electricity  to  the  surfaces  of  the  substrate  units  101 
to  121. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  sectional  view  of  one  example  of  an 
electrically  conductive  transparent  material. 

Figure  2  is  a  plan  view  of  the  electrically  conduc- 
tive  transparent  material. 

Figure  3  is  a  sectional  view  of  another  example 
of  an  electrically  conductive  transparent  material. 

Figures  4A,  4B,  and  4C  are  partial  plan  views  of 
different  conductive  meshes. 

Figure  5  is  a  perspective  view  of  a  display  device 
using  an  electrically  conductive  transparent  material. 

Figure  6  is  a  sectional  view  taken  at  line  A-A  of 
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Figure  5. 
Figure  7  is  an  electric  circuit  diagram  of  the  dis- 

play  device. 
Figure  8  is  a  sectional  view  of  another  example  of 

an  electrically  conductive  transparent  material. 
Figure  9  is  an  electric  circuit  diagram. 
Figure  1  0  is  a  plan  view  of  still  another  example 

of  an  electrically  conductive  transparent  material. 
Figure  11  is  a  sectional  view  taken  at  line  A-Aof 

Figure  10. 
Figures  12  to  17  are  plan  views  of  different  metal 

foils  with  a  number  of  pores. 
Figure  1  8  is  a  perspective  view  of  another  exam- 

ple  of  a  display  device. 
Figures  19  to  21  are  plan  views  of  other  examples 

of  an  electrically  conductive  transparent  material. 
Figure  22  is  a  sectional  view  of  still  another  ex- 

ample  of  an  electrically  conductive  transparent  mate- 
rial. 

Figure  23  is  an  electric  circuit  diagram. 
Figure  24  is  a  fragmentary  plan  view  of  still  an- 

other  example  of  an  electrically  conductive  transpar- 
ent  material. 

Figure  25  is  a  perspective  view  of  still  another  ex- 
ample  of  a  display  device. 

Figure  26  is  a  plan  view  of  still  another  example 
of  an  electrically  conductive  transparent  material. 

Figure  27  is  a  sectional  view  taken  at  line  A-Aof 
Figure  26. 

Figures  28  to  36  are  partial  plan  views  of  different 
conductive  meshes. 

Figure  37  is  a  sectional  view  of  still  another  ex- 
ample  of  an  electrically  conductive  transparent  mate- 
rial. 

Figure  38  is  a  sectional  view  of  still  another  ex- 
ample  of  an  electrically  conductive  transparent  mate- 
rial. 

Figure  39  is  a  plan  view  of  still  another  example 
of  an  electrically  conductive  transparent  material. 

Figure  40  is  a  sectional  view  taken  at  line  A-Aof 
Figure  39. 

Figure  41  is  a  fragmentary  perspective  view  of 
the  electrically  conductive  transparent  material. 

Figures  42  to  46  are  sectional  views  of  still  other 
examples  of  an  electrically  conductive  transparent 
material. 

10,  20,  30,  30A,  40,  50,  60,  70,  80,  90,  100,  110, 
and  1  20  electrically  conductive  transparent  mate- 
rials. 

11,  21,  31,  41,  51,  61,  71,  81,  91,  101,  111,  and 
121  substrate  units. 

12,  22,  32,  42,  52,  62,  72,  82,  92,  102,  112,  and 
122  electrically  conductive  transparent  units. 

13,  23,  and  33  display  elements. 

Claims 

1.  An  electrically  conductive  transparent  material 
(10,  20,  30,  30A,  40,  50,  60,  70,  80,  90,  100,  110, 

5  120)  comprising  a  substrate  unit  (11,  21,  31,  41, 
51,61,71,81,91,  101,  111,  121)  made  of  an  elec- 
trically  insulating  transparent  material,  and  an 
electrically  conductive  transparent  unit  (12,  22, 
32,  42,  52,  62,  72,  82,  92,  102,  112,  122)  buried 

10  in  said  substrate  unit,  wherein  said  electrically 
conductive  transparent  unit  consists  of  a  plurality 
of  electrically  conductive  wires  that  are  arranged 
approximately  parallel,  and  characterized  in  that 
the  substrat  unit  (11,  21,  31,  41,  51,  61,  71,  81, 

15  91,  101,  111,  121)  is  provided  with  a  number  of 
holes  for  the  exposure  of  tranparent  conductive 
portions  of  the  electrically  conductive  transpar- 
ent  unit. 

20  2.  An  electrically  conductive  transparent  material 
according  to  claim  1,  wherein  said  electrically 
conductive  wires  have  individual  diameters  of  0,1 
mm  or  less. 

25  3.  An  electrically  conductive  transparent  material 
according  to  claim  1,  wherein  said  electrically 
conductive  transparent  unit  (12,  22,  32,  42,  52, 
62,  72,  82,  92,  102,  112,  122)  consists  of  a  plur- 
ality  of  electrically  conductive  wires  that  do  not  in- 

30  tersect  with  each  other  and  electrically  insulating 
wires  that  are  contained  in  a  network  of  said  plur- 
ality  of  electrically  conductive  wires. 

4.  An  electrically  conductive  transparent  material 
35  according  to  claim  3,  wherein  said  electrically 

conductive  wires  and  said  electrically  insulating 
wires  have  individual  diameters  of  0,1  mmorless. 

5.  An  electrically  conductive  transparent  material 
40  according  to  one  of  claims  1  to  4,  wherein  said 

substrate  unit  (11,  21,  31,  41,  51,  61,  71,  81,  91, 
101,  111,  121)  is  formed  by  attaching  of  a  plurality 
of  constituent  substrates  together  by  an  adhesive 
agent,  and  said  electrically  conductive  transpar- 

45  ent  unit  (12,  22,  32,  42,  52,  62,  72,  82,  92,  102, 
112,  122)  is  arranged  in  the  attached  partsof  said 
constituent  substrates. 

6.  An  electrically  conductive  transparent  material 
so  according  to  one  of  claims  1  to  5,  wherein  said 

electrically  conductive  transparent  unit  (12,  22, 
32,  42,  52,  62,  72,  82,  92,  102,  112,  122)  is  posi- 
tioned  from  the  central  part  in  the  direction  of 
thickness  of  the  substrate  unit  (11,  21,  31,  41,  51, 

55  61,  71,  81,  91,  101,  111,  121)  toward  one  surface 
of  the  substrate  unit  (11,  21,  31,  41,  51,  61,  71, 
81,  91,  101,  111,  121). 

10 
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7.  An  electrically  conductive  transparent  material 
(10,  20,  30,  30A,  40,  50,  60,  70,  80,  90,  100,  110, 
120)  comprising  a  substrate  unit  (11,  21,  31,  41, 
51,61,71,91,  101,  111,  121)  made  of  an  electri- 
cally  insulating  transparent  material,  and  an  elec- 
trically  conductive  transparent  unit  (12,  22,  32, 
42,  52,  62,  72,  82,  92,  102,  112,  122)  buried  in 
said  substrate  unit  (11,21,31,41,51,61,71,81, 
91,  101,  111,  121),  wherein  said  electrically  con- 
ductive  transparent  unit  (12,  22,  32,  42,  52,  62, 
72,  82,  92,  102,  112,  122)  is  provided  in  the  form 
ofa  plural  ity  of  layers  atfixed  intervals  within  said 
substrat  unit  (11,  21,  31,  41,  51,  61,  71,  81,  91, 
101,  111,  121),  characterized  in  that  the  substrate 
unit  (11,  21,  31,41,  51,  61,  71,  81,  91,  101,  111, 
121)  is  provided  with  a  number  of  holes  for  the  ex- 
posure  of  transparent  conductive  portions  of  the 
electrically  conductive  transparent  unit  (12,  22, 
32,  42,  52,  62,  72,  82,  92,  102,  112,  122). 

8.  A  display  device  comprising  an  electrically  con- 
ductive  transparent  material  (10,  20,  30,  30A,  40, 
50,  60,  70,  80,  90,  100,  110,  120)  according  to 
claim  1  or  7  and  display  elements  that,  respec- 
tively,  are  connected  electrically  to  feeder  termi- 
nals  for  a  plurality  of  transparent  conductive  por- 
tions  provided  for  said  electrically  conductive 
transparent  material  (10,  20,  30,  30A,  40,  50,  60, 
70,  80,  90,  100,  110,  120). 

9.  A  display  device  according  to  claim  8,  wherein 
openings  are  formed  in  the  substrate  unit  (11,21, 
31,  41,  51,  61,  71,  81,  91,  101,  111,  121)  that  is 
provided  for  said  electrically  conductive  transpar- 
ent  material  (10,  20,  30,  30A,  40,  50,  60,  70,  80, 
90,  100,  110,  120),  and  said  display  elements  are 
placed  in  said  openings  so  that  the  feeder  termi- 
nals  of  the  display  element  are  connected  electri- 
cally  with  the  transparent  conductive  portion  that 
are  exposed  on  said  openings. 

play  elements  are  connected  electrically  with  the 
transparent  conductive  portions  that  are  exposed 
on  the  outer  edge  surface  of  said  substrate  unit 
(11,  21,  31,  41,  51,  61,  71,  81,  91,  101  ,  111  ,  121). 

5 

Patentanspruche 

1.  Elektrisch  leitendes  durchsichtiges  Material  (10, 
10  20,  30,  30A,  40,  50,  60,  70,  80,  90,  100,  110,  120) 

miteiner  Substrateinheit  (11,  21,  31,  41,  51,  61, 
71,  81,  91,  101,  111,  121),  die  aus  einem  elek- 
trisch  isolierenden  durchsichtigen  Material  her- 
gestellt  ist,  und  einer  elektrisch  leitenden  trans- 

15  parenten  Einheit  (12,  22,  32,  42,  52,  62,  72,  82, 
92,  102,  112,  122),  die  in  dieser  Substrateinheit 
verlegt  ist,  wobei  diese  elektrisch  leitende  trans- 
parente  Einheit  aus  einer  Vielzahl  von  elektrisch 
leitenden  Drahten  besteht,  die  ungefahr  parallel 

20  angeordnet  sind,  dadurch  gekennzeichnet,  dali 
die  Substrateinheit  (11,21,31,41,51,61,71,81, 
91,  101,  111,  121)  mit  einer  Anzahl  von  Lochern 
fur  die  Freilegung  von  transparenten  leitenden 
Bereichen  der  elektrisch  leitenden  transparenten 

25  Einheit  versehen  ist. 

2.  Elektrisch  leitendes  durchsichtiges  Material  nach 
Anspruch  1,  dadurch  gekennzeichnet,  dali  die 
elektrisch  leitenden  Drahte  individuelle  Durch- 

30  messervon  0,1  mm  oder  weniger  haben. 

3.  Elektrisch  leitendes  durchsichtiges  Material  nach 
Anspruch  1,  dadurch  gekennzeichnet,  dali  die 
elektrisch  leitende  transparente  Einheit  (12,  22, 

35  32,  42,  52,  62,  72,  82,  92,  1  02,  1  1  2,  1  22)  aus  einer 
Vielzahl  von  elektrisch  leitenden,  die  sich  nicht 
uberschneiden,  und  elektrisch  isolierenden 
Drahten  besteht,  die  in  einem  Netzwerk  aus  die- 
ser  Vielzahl  von  elektrisch  leitenden  Drahten  ent- 

40  halten  sind. 

10.  A  display  device  according  to  claim  9,  wherein  a 
plurality  of  said  display  elements  are  positioned 
around  said  openings. 

4.  Elektrisch  leitendes  durchsichtiges  Material  nach 
Anspruch  3,  dadurch  gekennzeichnet,  dali  die 
elektrisch  leitenden  Drahte  und  die  elektrisch  iso- 

45  lierenden  Drahte  individuelle  Durchmesser  von 
0,1  mm  oder  weniger  haben. 

5.  Elektrisch  leitendes  durchsichtiges  Material  nach 
einem  der  Anspruche  1  bis  4,  dadurch  gekenn- 

50  zeichnet,  dali  die  Substrateinheit  (11,  21,  31,  41, 
51,61,  71,  81,91,  101,  11,  121)durch  Verbindung 
einer  Vielzahl  von  Substrat-Teilen  miteinander 
mit  einem  Haftmittel  gebildet  wird,  und  dali  die 
elektrisch  leitende  transparente  Einheit  (12,  22, 

55  32,  42,  52,  62,  72,  82,  92,  102,  112,  122)  in  den 
angefugtenTeilen  dieser  Substrat-Teile  angeord- 
net  ist. 

11.  A  display  device  according  to  claim  8,  wherein 
said  substrate  unit  (11,21,31,41,51,61,71,81, 
91,  101,  111,  121)  is  provided  with  concave  por- 
tions  for  the  exposure  of  said  transparent  con- 
ductive  portions,  and  display  elements  are  so 
placed  in  said  concave  portions,  so  that  said  dis- 
play  elements  are  connected  electrically  with  the 
transparent  conductive  portions. 

12.  A  display  device  according  to  claim  8,  wherein  a  55 
plurality  of  said  display  elements  are  arranged 
along  the  outside  of  said  substrate  unit  (11,  21, 
31,41,51,61,71,81,91,  101,  111,  121),anddis- 
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6.  Elektrisch  leitendes  durchsichtiges  Material  nach 
einem  der  Anspruche  1  bis  5,  dadurch  gekenn- 
zeichnet,  dali  die  elektrisch  leitende  transparen- 
te  Einheit  (12,  22,  32,  42,  52,  62,  72,  82,  92,  102, 
112,  122)  vom  Mittelteil  in  Richtung  der  Dicke  der 
Substrateinheit  (11,21,31,41,51,61,71,81,91, 
101,  111,  121)  zu  einer  Oberflache  der 
Substrateinheit  (11,21,31,41,51,61,71,81,91, 
101,  111,  121)  hin  angeordnet  ist. 

7.  Elektrisch  leitendes  durchsichtiges  Material  (10, 
20,  30,  30A,  40,  50,  60,  70,  80,  90,  100,110,1  20) 
mit  einer  Substrateinheit  (11,  21,  31,41,  51,61, 
71,  91,  101,  111,  121),  die  aus  einem  elektrisch 
isolierenden  durchsichtigen  Material  hergestellt 
ist,  und  einer  elektrisch  leitenden  transparenten 
Einheit  (12,  22,  32,  42,  52,  62,  72,  82,  92,  102, 
112,  122),  die  in  dieser  Substrateinheit  (11,  21, 
31,41,  51,  61,  71,  81,  91,  101,  111,  122)  verlegt 
ist,  wobei  die  elektrisch  leitende  transparente 
Einheit  (12,  22,  32,  42,  52,  62,  72,  82,  92,  102, 
112,  122)  in  Form  einer  Vielzahl  von  Schichten  in 
festen  Abstanden  innerhalb  der  Substrateinheit 
(11,21,  31,41,  51,61,  71,  81,  91,  101,  111,  121) 
vorgesehen  ist,  dadurch  gekennzeichnet,  dali  die 
Substrateinheit  (11,21,31,41,51,61,71,81,91, 
101,  111,  121)  mit  einer  Anzahl  von  Lochern  fur 
die  Freilegung  von  transparenten  leitenden  Be- 
reichen  der  elektrisch  leitenden  transparenten 
Einheit  (12,  22,  32,  42,  52,  62,  72,  82,  92,  102, 
112,  122)  versehen  ist. 

8.  Anzeigeanordnung  mit  einem  elektrisch  leiten- 
den  durchsichtigen  Material  (10,  20,  30,  30A,  40, 
50,  60,  70,  80,  90,  100,  110,  120)  nach  Anspruch 
1  oder  7  und  Anzeigeelementen  die  jeweils  mit 
Zuleitungsanschlussen  fur  eine  Vielzahl  von 
transparenten  leitenden  Bereichen,  die  fur  das 
elektrisch  leitende  durchsichtige  Material  (1  0,  20, 
30,  30A,  40,  50,  60,  70,  80,  90,  100,  110,  120)  vor- 
gesehen  sind,  elektrisch  verbunden  sind,. 

11.  Anzeigeanordnung  nach  Anspruch  8,  dadurch 
gekennzeichnet,  dali  die  Substrateinheit  (11,  21, 
31,41,51,61,71,81,91,  101,  111,  121)mitkon- 
kaven  Bereichen  fur  die  Freilegung  der  transpa- 

5  renten  leitenden  Bereiche  versehen  ist,  und  dali 
Anzeigeelemente  in  den  konkaven  Bereichen  an- 
geordnet  sind,  so  dali  die  Anzeigeelemente  elek- 
trisch  mit  den  transparenten  leitenden  Bereichen 
verbunden  sind. 

10 
12.  Anzeigeanordnung  nach  Anspruch  8,  dadurch 

gekennzeichnet,  dali  eine  Vielzahl  der  Anzeige- 
elemente  entlang  der  Aulienseite  der 
Substrateinheit  (11,21,31,41,51,61,71,81,91, 

15  101,  111,  121)  angeordnet  ist,  und  dali  Anzeige- 
elemente  mit  den  transparenten  leitenden  Berei- 
chen,  die  an  der  aulieren  Randoberflache  der 
Substrateinheit  (11,21,31,41,51,61,71,81,91, 
101,  111,  121)  freigelegt  werden,  elektrisch  ver- 

20  bunden  sind. 

Revendications 

25  1.  Materiau  transparent  electriquement  conducteur 
(10,  20,  30,  30A,  40,  50,  60,  70,  80,  90,  100,  110, 
120)  comprenant  une  unite  de  substrat  (11,  21, 
31,41,51,61,71,81,91,  101,  111,  121)realisee 
en  un  materiau  transparent  electriquement  iso- 

30  lant,  et  une  unite  transparente  electriquement 
conductrice  (12,  22,  32,  42,  52,  62,  72,  82,  92, 
102,  112,  122),  enterree  dans  ladite  unite  de 
substrat,  dans  lequel  ladite  unite  transparente 
electriquement  conductrice  se  compose  d'une 

35  pluralite  de  fils  electriquement  conducteurs  qui 
sont  disposes  de  maniere  environ  parallele,  et  ca- 
racterise  en  ce  que  I'unite  de  substrat  (11,21,31, 
41,  51,61,  71,  81,  91,  101,  111,  121)est  pourvue 
d'un  certain  nombre  de  trous  pourl'exposition  de 

40  parties  conductrices  transparentes  de  I'unite 
transparente  electriquement  conductrice. 

9.  Anzeigeanordnung  nach  Anspruch  8,  dadurch 
gekennzeichnet,  dali  Offnungen  in  der 
Substrateinheit  (11,21,31,41,51,61,71,81,91,  45 
101,  111,  121)  ausgebildet  sind,  die  fur  das  elek- 
trisch  leitende  durchsichtige  Material  (10,  20,  30, 
30A,  40,  50,  60,  70,  80,  90,  100,  110,  120)  vorge- 
sehen  ist,  und  dali  die  Anzeigeelemente  in  die 
Offnungen  plaziert  sind,  so  dali  die  Zuleitungs-  so 
anschlusse  der  Anzeigeelemente  elektrisch  mit 
den  transparenten  leitenden  Bereichen  verbun- 
den  sind,  die  an  diesen  Offnungen  freiliegen. 

10.  Anzeigeanordnung  nach  Anspruch  9,  dadurch  55 
gekennzeichnet,  dali  eine  Vielzahl  dieser  Anzei- 
geelemente  urn  die  Offnungen  positioniert  ist. 

2.  Materiau  transparent  electriquement  conducteur 
suivant  la  revendication  1  ,  dans  lequel  lesdits  fils 
electriquement  conducteurs  ont  des  diametres 
individuels  de  0,1  mm  ou  moins. 

3.  Materiau  transparent  electriquement  conducteur 
suivant  la  revendication  1,  dans  lequel  ladite  uni- 
te  transparente  electriquement  conductrice  (12, 
22,  32,  42,  52,  62,  72,  82,  92,  102,  112,  122)  se 
compose  d'une  pluralite  de  fils  electriquement 
conducteurs  qui  ne  se  croisent  pas  et  de  fils  elec- 
triquement  isolants  qui  sont  contenus  dans  un  re- 
seau  de  ladite  pluralite  de  fils  electriquement 
conducteurs. 

4.  Materiau  transparent  electriquement  conducteur 
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suivant  la  revendication  3,  dans  lequel  lesdits  fils 
electriquement  conducteurs  et  lesdits  fils  electri- 
quement  isolants  ont  des  diametres  individuels 
de  0,1  mm  ou  moins.. 

5.  Materiau  transparent  electriquement  conducteur 
suivant  I'une  des  revendications  1  a  4,  dans  le- 
quel  ladite  unite  de  substrat  (11,  21,  31,  41,  51, 
61,  71,  81,  91,  101,  111,  121)  estformee  par  la 
fixation  I'un  a  I'autre,  par  un  agent  adhesif,  d'une 
pluralite  de  substrats  constituants,  et  ladite  unite 
transparente  electriquement  conductrice  (12,  22, 
32,  42,  52,  62,  72,  82,  92,  102,  112,  122)  est  dis- 
posee  dans  les  parties  accolees  desdits  subs- 
trats  constituants. 

6.  Materiau  transparent  electriquement  conducteur 
suivant  I'une  des  revendications  1  a  5,  dans  le- 
quel  ladite  unite  transparente  electriquement 
conductrice  (12,  22,  32,  42,  52,  62,  72,  82,  92, 
102,  112,  122)  est  positionnee  de  la  partie  cen- 
trale  dans  le  sens  de  I'epaisseur  de  I'unite  de 
substrat  (11,  21,  31,  41,  51,  61,  71,  81,  91,  101, 
111,  121)  vers  une  surface  de  I'unite  de  substrat 
(11,21,31,41,51,61,71,81,91,  101,  111,  121). 

7.  Materiau  transparent  electriquement  conducteur 
(10,  20,  30,  30A,  40,  50,  60,  70,  80,  90,  100,  110, 
120)  comprenant  une  unite  de  substrat  (11,  21, 
31,41,51,61,71,91,  101,  111,  121)realisee  en 
un  materiau  transparent  electriquement  isolant, 
et  une  unite  transparente  electriquement 
conductrice  (12,  22,  32,  42,  52,  62,  72,  82,  92, 
102,  112,  122)  enterree  dans  ladite  unite  de  subs- 
trat  (11,  21,  31,  41,  51,  61,  71,  81,  91,  101,  111, 
121)  ,  dans  lequel  ladite  unite  transparente  elec- 
triquement  conductrice  (12,  22,  32,  42,  52,  62, 
72,  82,  92,  102,  112,  122)  est  prevue  sous  forme 
d'une  pluralite  de  couches  a  des  intervalles  fixes 
a  I'interieurde  ladite  unite  de  substrat  (11,  21,  31, 
41,  51,  61,  71,  81,  91,  101,  111,  121),  caracterise 
en  ce  que  I'unite  de  substrat  (11,21,31,41,51, 
61,  71,  81,  91,  101,  111,  121)  est  pourvue  d'un 
certain  nombre  de  trous  pour  I'exposition  de  par- 
ties  conductrices  transparentes  de  I'unite  trans- 
parente  electriquement  conductrice  (12,  22,  32, 
42,  52,  62,  72,  82,  92,  102,  112,  122). 

9.  Dispositif  d'aff  ichage  suivant  la  revendication  8, 
dans  lequel  des  ouvertures  sont  formees  dans 
I'unite  de  substrat  (11,21,31,41,51,61,71,81, 
91,  101,  111,  121)quiest  prevue  pourledit  mate- 

5  riau  transparent  electriquement  conducteur  (10, 
20,  30,  30A,  40,  50,  60,  70,  80,  90,  1  00,  1  1  0,  1  20), 
et  lesdits  elements  d'aff  ichage  sont  places  dans 
lesdites  ouvertures  de  maniere  que  les  bornes 
d'alimentation  de  I'element  d'affichage  sont  re- 

10  liees  electriquement  aux  parties  conductrices 
transparentes  qui  sont  exposees  auxdites  ouver- 
tures. 

10.  Dispositif  d'aff  ichage  suivant  la  revendication  9, 
15  dans  lequel  une  pluralite  desdits  elements  d'affi- 

chage  sont  positionnes  autour  desdites  ouvertu- 
res. 

11.  Dispositif  d'aff  ichage  suivant  la  revendication  8, 
20  dans  lequel  ladite  unite  de  substrat  (11,  21,  31, 

41,  51,61,  71,  81,  91,  101,  111,  121)est  pourvue 
de  parties  concaves  pour  I'exposition  desdites 
parties  conductrices  transparentes,  et  des  ele- 
ments  d'affichage  sont  places  dans  lesdites  par- 

25  ties  concaves,  de  sorte  que  lesdits  elements 
d'affichage  sont  relies  electriquement  aux  par- 
ties  conductrices  transparentes. 

12.  Dispositif  d'aff  ichage  suivant  la  revendication  8, 
30  dans  lequel  une  pluralite  desdits  elements  d'affi- 

chage  sont  disposes  le  long  de  I'exterieur  de  la- 
dite  unite  de  substrat  (11,  21,  31,  41,  51,  61,  71, 
81,91,  101,  111,  121),  et  des  elements  d'aff  icha- 
ge  sont  relies  electriquement  aux  parties  conduc- 

35  trices  transparentes  qui  sont  exposees  sur  la  sur- 
face  de  bord  exterieur  de  ladite  unite  de  substrat 
(11,  21,  31,  41,  51,  61,  71,  81,  91,  101  ,  111  ,  121). 

40 

8.  Dispositif  d'affichage  comprenant  un  materiau 
transparent  electriquement  conducteur  (10,  20,  so 
30,  30A,  40,  50,  60,  70,  80,  90,  1  00,  1  1  0,  1  20)  sui- 
vant  la  revendication  1  ou  7  et  des  elements  d'af- 
fichage  qui  sont  respectivement  relies  electrique- 
ment  a  des  bornes  d'alimentation  pour  une  plu- 
ralite  de  parties  conductrices  transparentes  pre-  55 
vues  pour  ledit  materiau  transparent  electrique- 
ment  conducteur  (1  0,  20,  30,  30A,  40,  50,  60,  70, 
80,  90,  100,  110,  120). 
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