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Description 

This  application  discloses,  but  does  not  claim, 
inventions  which  are  claimed  in  copending  U.S. 
Serial  No.  292,786  filed  January  3,  1989  and  as- 
signed  to  GTE  Laboratories,  Incorporated. 

FIELD  OF  THE  INVENTION 

This  invention  relates  in  general  to  large  scale 
video  displays  of  information,  data,  images  and  the 
like,  and  pertains,  more  particularly,  to  such  dis- 
plays  having  an  array  of  electrodeless  lamps  ar- 
ranged  as  pixels. 

BACKGROUND  OF  THE  INVENTION 

Application  for  such  lamp  arrays  include  dis- 
play  boards  for  advertising  and  instant  replay  of 
information  in  sports  stadiums.  One  type  of  such 
array  includes  the  use  of  a  large  number  of  fluores- 
cent  lamps  which  are  arranged  in  groups  of  three 
or  more  to  form  pixels.  Each  pixel  contains  a  light 
source  for  each  of  the  primary  colors,  i.e.,  blue,  red 
and  green.  The  selective  excitation  of  each  pixel  in 
an  array  of  many  thousand  pixels  can  provide 
images  similar  to  television  images  to  observers 
located  at  some  distance.  The  relative  excitation  of 
the  primary  color  sources  within  each  pixel  deter- 
mines  the  color  which  the  observer  perceives  as 
emanating  from  that  pixel,  and,  in  the  aggregate, 
the  color  information  necessary  to  perceive  entire 
images  in  color.  Each  lamp  is  coated  with  a  pri- 
mary  color  phosphor  to  emit  blue,  red  or  green 
light. 

In  the  prior  art,  each  lamp  contains  at  least  one 
cathode  chosen  from  the  conventional  art  of  flu- 
orescent  lamp  making.  The  cathode  is  suitably 
impregnated  with  low  work  function  material,  and  is 
a  copious  source  of  emitted  electrons  when  raised 
to  some  elevated  temperature.  The  lamps  also 
contain  a  noble  gas,  e.g.,  argon,  at  a  low  pressure 
(typically,  a  few  torr)  and  a  small  quantity  of  mer- 
cury.  Electrons  are  emitted  by  the  cathode  and  are 
accelerated  by  a  voltage  applied  between  the  cath- 
ode  and  an  anode.  Some  of  the  electrons  undergo 
collisions  which  result  in  the  excitation  of  mercury 
atoms,  which  then  emit  ultraviolet  light  at  254  nano- 
meters.  This  radiation  is  converted  by  the  phosphor 
to  produce  colored  light.  The  anode  serves  as  a 
collector  of  the  charge  flowing  in  the  fluorescent 
tube  and  is  the  electrode  which  supplies  voltage 
which  controls  the  quantity  of  electron  current,  the 
intensity  of  the  254  nanometer  emission,  and  there- 
fore,  the  brightness  of  the  light  emitted  by  the 
individual  pixel  element. 

Examples  of  fluorescent  lamps  or  lamp  arrays 
suitable  for  use  in  video  displays  are  found  in  U.S. 

Patent  Nos.  4,559,480  (Nobs);  4,649,322  (Tellan  et 
al)  and  4,665,341  (Imamura  et  al).  Each  lamp  or 
lamp  array  taught  in  these  patents  contain  at  least 
a  pair  of  electrodes. 

5  One  difficulty  in  using  such  fluorescent  lamps 
relates  to  the  deleterious  effect  of  the  cathode 
emissive  material,  which  is  gradually  evaporated  at 
the  required  elevated  temperature  and  is  subse- 
quently  deposited  on  the  walls  of  the  phosphor 

io  coated  lamp.  This  is  one  of  several  mechanisms 
which  gradually  diminish  the  light  output  of  the 
lamp  and  is  one  which  is  particularly  troublesome 
in  lamps  of  very  small  dimension.  In  the  large  scale 
display  application  this  gradual  dimming  is  trouble- 

75  some  because  of  the  degradation  of  image  quality, 
particularly  where  it  may  occur  on  time  scales  of  a 
few  hundred  hours.  Any  imbalance  in  the  aging 
process  can  produce  uneven  image  brightness  or 
color  and  lamp  replacements  may  stand  out  as 

20  exceedingly  bright  pixels. 
Another  potential  problem  area  in  conventional 

fluorescent  lamp  technology  is  the  glass  to  metal 
seals  employed.  While  this  is  a  well  established 
technology  and  can  be  accomplished  with  a  great 

25  deal  of  reliability,  the  use  of  as  many  as  one 
hundred  thousand  lamps  in  a  single  display  places 
unusually  rigid  demands  on  reliability  of  these 
seals  as  well  as  the  electrode  structures  which  they 
support. 

30  It  is  clear  that  there  is  a  need  for  a  display 
which  uses  lamps  having  improved  reliability  and 
which  are  extremely  slow  to  deteriorate. 

The  individual  lamps  commonly  used  are  typi- 
cally  operated  at  power  levels  near  1  watt.  Accord- 

35  ingly,  each  lamp  must  be  individually  supplied  with 
power  of  this  amount  totalling  as  much  as  10  to 
100  kilowatts  for  a  typical  large  display.  Depending 
on  the  requirements  of  the  individual  lamps  for 
cathode  heating  of  pre-heating,  additional  wiring 

40  may  be  required.  Power  circuitry  is  costly  and 
complex  making  construction  and  repair  difficult.  A 
need,  therefore,  also  exists  for  reduction  in  the  cost 
and  complexity  of  the  wiring  and  socketing  of  the 
light  emitting  pixel. 

45  U.S.  Patent  No.  2,488,169,  W.J.  Browner  en- 
titled  "Neon-Type  Sign"  issued  on  November  15, 
1949.  This  patent  relates  to  an  electrical  apparatus 
utilizing  a  luminescent  medium  such  a  luminescent 
gas  or  vapor  for  a  neon-type  sign.  This  arrange- 

so  ment  uses  RF  energy  to  induce  a  discharge  in 
letters  which  consist  of  glass  or  similar  field  tubing 
containing  the  usual  neon  sign  filling  of  gas  and  or 
vapor.  The  letters  of  the  sign  are  disposed  adjacent 
a  gap  across  which  a  difference  of  radio  frequency 

55  potential  may  be  imposed  to  induce  the  required 
discharge  for  rendering  the  gas  and  or  vapor  lu- 
minescent.  It  is  clear  that  this  arrangement  does 
not  include  the  features  set  forth  in  the  drawings 

2 



3 EP  0  511  282  B1 4 

and  claims  of  the  present  application. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore,  an  object  of  the  present  inven- 
tion  to  obviate  the  disadvantages  of  the  prior  art. 

It  is  still  another  object  of  the  invention  to 
provide  a  video  display  which  has  high  reliability 
and  long  operating  life. 

It  is  another  object  of  the  invention  to  provide  a 
video  display  which  is  energy  efficient  and  which 
may  be  constructed  at  low  cost. 

These  objects  are  accomplished  by  the  inven- 
tion  as  characterized  by  claim  1  . 

Advantageous  embodiments  of  the  invention 
are  given  in  the  dependent  claims. 

Additional  objects,  advantages  and  novel  fea- 
tures  of  the  invention  will  be  set  forth  in  the  de- 
scription  which  follows,  and  in  part  will  become 
apparent  to  those  skilled  in  the  art  upon  examina- 
tion  of  the  following  or  may  be  learned  by  practice 
of  the  invention.  The  aforementioned  objects  and 
advantages  of  the  invention  may  be  realized  and 
attained  by  means  of  the  instrumentalities  and 
combination  particularly  pointed  out  in  the  appen- 
ded  claims. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  invention  will  become  more  readily  appar- 
ent  from  the  following  exemplary  description  in 
connection  with  the  accompanying  drawings, 
wherein: 

FIG.  1  represents  a  front  elevational  view,  par- 
tially  broken  away,  of  a  video  display  according  to 
the  present  invention; 

FIG.  2  is  a  cross  sectional  side  view  of  one 
embodiment  of  the  video  display;  and 

FIG.  3  is  a  cross  sectional  side  view  of  another 
embodiment  of  the  video  display. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVEN- 
TION 

For  a  better  understanding  of  the  present  in- 
vention,  together  with  other  and  further  objects, 
advantages  and  capabilities  thereof,  reference  is 
made  to  the  following  disclosure  and  appended 
claims  in  connection  with  the  above-described 
drawings. 

Referring  to  the  drawings  with  greater  particu- 
larity,  FIG.  1  illustrates  a  front  elevational  view  of  a 
preferred  embodiment  of  a  radio-frequency  (RF) 
driven  video  display  10  which  includes  a  plurality 
of  electrodeless  lamps  26.  Video  display  10  in- 
cludes  a  box-shaped  housing  12  defined  by  a  back 
wall  14  and  a  front  wall  16.  Front  wall  16  is  spaced 
from  back  wall  14  by  four  side  walls  18.  The  front, 

back  and  side  walls  may  be  made  of  a  metal,  such 
as  aluminum. 

Front  wall  16  contains  a  plurality  of  holes  20 
formed  therein.  Each  of  the  holes  20  is  surrounded 

5  or  defined  by  an  adjacent  cylindrical  surface  22 
formed  in  front  wall  16.  A  conductive  plate  34, 
electrically  connected  to  an  external  RF  generator 
30,  is  preferably  disposed  within  housing  12.  The 
purpose  of  surface  22  and  conductive  plate  34  will 

io  be  discussed  later.  Disposed  within  each  of  the 
holes  20  in  front  wall  16  and  in  proximity  to  a 
corresponding  cylindrical  surface  22  is  an  elec- 
trodeless  lamp  26.  As  best  shown  in  FIGS.  2  and  3, 
conductive  plate  34  is  positioned  within  proximity 

is  to  one  end  of  each  of  the  lamps.  The  diameter  of 
each  hole  is  chosen  slightly  larger  than  the  diam- 
eter  of  a  respective  lamp.  The  longitudinal  axis  of 
each  lamp  is  arranged  perpendicular  to  front  wall 
16. 

20  For  illustrational  purposes,  only  a  limited  num- 
ber  of  holes  in  the  front  wall  is  shown  containing  a 
lamp.  In  practice,  all  holes  will  contain  an  elec- 
trodeless  lamp.  Also,  only  a  limited  number  (i.e.,  81 
in  a  9  by  9  matrix)  of  holes  or  lamps  is  shown  in 

25  FIG.  1.  In  actual  practice,  the  display  may  contain 
many  thousands  of  holes,  with  each  one  containing 
a  lamp. 

A  RF  generator  30  provides  RF  energy  to  the 
interior  of  housing  12  through  a  50  ohm  connecting 

30  coaxial  cable  32.  The  frequency  of  the  power  deliv- 
ered  to  the  housing  is  preferably  from  10  to  100 
megahertz. 

Also  illustrated  in  FIG.  1  is  an  impedance 
matching  circuit  which  includes  a  tank  circuit  38 

35  consisting  of  a  capacitor  40  and  an  inductive  trans- 
former  42  connected  between  RF  generator  30  and 
lamps  26.  One  end  of  capacitor  40  is  connected  to 
conductive  plate  34  while  the  other  end  thereof  is 
connected  to  one  of  the  side  walls  18.  One  end  of 

40  transformer  42  is  connected  to  the  junction  of  ca- 
pacitor  40  and  conductive  plate  34.  The  other  end 
of  transformer  42  is  connected  to  one  of  the  side 
walls  18.  A  tap  winding  on  transformer  42  is  con- 
nected  by  wire  to  the  center  contact  of  a  conven- 

45  tional  wall-mounted  cable  connector.  The  wire  con- 
necting  the  tap  winding  is  electrically  isolated  from 
the  side  wall  through  which  it  extends.  The  external 
shell  of  the  wall-mounted  cable  connector  and  the 
entire  housing  is  electrically  connected  to  ground. 

50  A  suitable  connector  (shown  in  phanthom  in  FIGS. 
2  and  3),  which  is  connected  to  coaxial  cable  32 
(FIG.  1),  mates  with  the  wall-mounted  connector. 

Tank  circuit  38  matches  the  impedance  of  the 
RF  generator  to  the  impedance  of  the  video  dis- 

ss  play.  Preferably,  capacitor  40  is  variable  so  that 
tank  circuit  38  can  be  tuned  on  a  desirable  reso- 
nant  frequency.  One  suitable  frequency  is  40.68 
megahertz. 
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Each  electrodeless  lamp  26  is  formed  from  a 
tubular  envelope  containing  a  fill  material  com- 
posed  of  a  noble  gas  at  low  pressure  and  a  quan- 
tity  of  mercury.  Either  the  entire  interior  surface  of 
the  envelope  or  only  that  portion  which  extends 
external  to  the  housing  is  coated  with  a  suitable 
phosphor.  Excitation  of  the  fill  material  by  a  dis- 
charge  within  the  envelope  produces  ultraviolet 
light  which  excites  the  phosphor  coating  to  emit 
visible  light  at  spectral  regions  governed  by  the 
composition  of  the  phosphor. 

The  RF  energy  provided  by  the  RF  generator 
30  is  capacitively  coupled  within  housing  12  to 
each  of  the  electrodeless  lamps.  The  means  for 
coupling  the  RF  energy  to  the  lamps  includes  the 
above  mentioned  cylindrical  surface  22  in  front  wall 
16  which  surrounds  each  of  the  lamps  together 
with  conductive  plate  34.  As  illustrated  in  FIGS.  2 
and  3,  conductive  plate  34  is  electrically  isolated 
from  back  wall  14  by  means  of  mounting  insulators 
36.  Adequate  spacing  provides  isolation  of  conduc- 
tive  plate  34  from  front  wall  16  and  side  walls  18. 
Conductive  plate  34  provides  an  equipotential  ref- 
erence  surface  to  RF  to  facilitate  equal  lamp  en- 
ergizing  provided  that  its  size  is  much  smaller  than 
the  wavelength  of  the  corresponding  frequency. 
The  conductive  plate  may  be  made  of,  for  exam- 
ple,  a  solid  sheet  of  metal,  a  metallic  mesh  screen 
or  an  insulative  material  having  a  metallized  foil 
disposed  thereon,  such  as,  a  copper-clad  printed 
circuit  board. 

In  operation,  the  RF  energy  produces  a  strong 
electric  field  between  the  portion  of  the  conductive 
plate  in  proximity  to  one  end  of  a  lamp  and  the 
cylindrical  surface  surrounding  the  lamp.  This  elec- 
tric  field  is  sufficient  to  cause  breakdown  and  ex- 
citation  of  the  electrodeless  lamp  fill  material.  The 
low  pressure  RF  discharge  produced  in  the  lamp 
emits  ultraviolet  radiation  which  in  turn  is  absorbed 
by  the  phosphor  coating  on  the  interior  wall  of  the 
lamp  and  thereafter  converted  to  visible  light. 

In  the  embodiment  in  FIG.  2,  all  lamps  in  the 
video  display  are  working  in  parallel.  As  a  result,  all 
lamps  are  illuminated  together.  Such  a  display  can 
be  used,  for  example,  to  display  fixed  images  or 
text,  either  in  black  and  white  or  color.  In  this 
regard,  the  images  or  text  are  formed,  for  example, 
by  lamps  having  a  color  different  than  the  color  of 
the  remaining  lamps  which  form  the  background. 
The  displays  can  easily  be  changed  by  merely 
substituting  or  rearranging  different  colored  lamps. 
Alternatively,  the  display  can  be  used  to  provide 
backlighting  for  a  liquid  crystal  display. 

In  another  embodiment  as  illustrated  in  FIG.  3, 
a  semiconductor  switch  46  is  coupled  between 
conductive  plate  34  and  each  of  the  lamps  26.  The 
switches  can  be  connected  to  a  central  control  unit 
(not  shown)  which  controls  the  operation  of  the 

individual  lamps.  Such  a  display,  which  may  be 
comprised  of  a  large  number  of  pixels,  is  useful  in 
displaying,  for  example,  moving  text  or  television 
information.  Each  pixel  is  formed  from  a  group  of 

5  three  electrodeless  lamps  with  the  grouped  lamps 
of  each  pixel  providing  light  sources  at  each  of  the 
primary  colors,  i.e.,  red,  green  and  blue. 

In  a  typical  but  non-limitative  example  of  a 
video  display  in  accordance  with  the  teachings  of 

io  the  present  invention,  the  video  display  is  con- 
structed  from  a  rectangular-shaped  cast  aluminum 
box  7.0  inches  long,  7.0  inches  wide  and  2.5 
inches  deep.  The  front  wall  contains  54  holes  ar- 
ranged  in  a  6  by  9  matrix.  Each  hole  contains  an 

is  electrodeless  lamp.  A  conductive  plate  6.5  inches 
by  4.7  inches  is  disposed  within  the  box  and  is 
isolated  from  the  back  wall  by  several  insulators. 
The  conductive  plate  is  energized  by  RF  power  of 
about  100  volts  at  40.68  megahertz.  A  matching 

20  tank  circuit  is  disposed  within  the  aluminum  box 
and  consists  of  an  inductive  transformer  and  a 
variable  air  capacitor.  The  transformer  is  construct- 
ed  of  four  turns  of  1  inch  diameter  from  1/8  inch 
copper  tubing.  A  tap  is  provide  between  turns  1 

25  and  2.  The  capacitor  has  a  maximum  capacitance 
of  25  picofarads.  Each  lamp  is  formed  from  1/2 
inch  diameter  tubing  and  has  an  overall  length  of  1 
1/4  inches.  A  phosphor  coating  is  disposed  on  the 
interior  surface  of  each  lamp.  The  lamps  are  filled 

30  with  100  percent  argon  at  3.0  torr  and  a  quantity  of 
mercury.  The  breakdown  (i.e.,  starting)  voltage  of 
each  lamp  is  from  75  to  80  volts. 

There  has  thus  been  shown  and  described  an 
improved  video  display.  The  lamps  constructed  in 

35  accordance  with  the  teachings  of  the  present  inven- 
tion  do  not  possess  the  many  limitations  of  lamps 
conventionally  used  with  such  displays.  For  exam- 
ple,  burnout  of  an  electrode  can  never  be  the 
cause  of  a  failure  of  a  lamp  used  in  the  present 

40  invention.  Similarly,  sputtering  of  electrode  materi- 
als  upon  the  surface  of  the  phosphor,  causing 
darkening  thereof,  is  completely  eliminated.  More- 
over,  the  problem  of  metal  to  glass  or  ceramic 
seals  are  completely  eliminated,  in  addition,  be- 

45  cause  of  the  electrodeless  design,  the  cost  and 
complexity  of  the  wiring  and  socketing  of  the  lamps 
is  reduced.  An  added  benefit  to  having  a  more 
reliable  lamp  is  the  reduced  service  cost  which 
accompanies  lamp  replacement.  Because  the  lack 

50  of  electrodes  eliminates  end  and  cathode  heating 
losses,  the  electrodeless  RF  lamps  are  more  effi- 
cient  than  the  regular  fluorescent  lamps  used  in  in 
prior  art  displays. 

While  there  have  been  shown  and  described 
55  what  are  at  present  considered  to  be  the  preferred 

embodiments  of  the  invention,  it  will  be  apparent  to 
those  skilled  in  the  art  that  various  changes  and 
modifications  can  be  made  herein  without  depart- 
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ing  from  the  scope  of  the  invention.  Therefore,  the 
aim  in  the  appended  claims  is  to  cover  all  such 
changes  and  modifications  as  fall  within  the  scope 
of  the  invention.  The  matter  set  forth  in  the  fore- 
going  description  and  accompanying  drawings  is 
offered  by  way  of  illustration  only  and  not  as  a 
limitation.  The  actual  scope  of  the  invention  is 
intended  to  be  defined  in  the  following  claims  when 
viewed  in  their  proper  perspective  based  on  the 
prior  art. 

6.  The  video  display  of  Claim  5,  characterized  in 
that  said  switch  means  includes  a  semiconduc- 
tor  switch  (46). 

5  7.  The  video  display  of  any  one  of  claims  1-6 
characterized  in  that  said  coupling  means  fur- 
ther  includes  impedance  matching  means  (38) 
coupled  between  said  RF  means  (30)  and  said 
lamps  (26)  for  matching  the  impedance  of  said 

io  video  display  to  said  RF  means. 

Claims 

1.  A  video  display  using  RF  energy  for  illuminat- 
ing  luminescent  media  characterized  by: 

a  metallic  housing  (12)  defined  by  a  back 
wall  (14)  and  a  front  wall  (16),  said  front  wall 
(16)  being  spaced  from  said  back  wall  by  side 
walls  (18),  said  front  wall  (16)  defining  therein  a 
plurality  of  holes  (20)  each  surrounded  by  an 
adjacent  cylindrical  surface  (22)  formed  in  said 
front  wall; 

a  plurality  of  electrodeless  lamps  (26), 
each  of  said  lamps  disposed  within  a  respec- 
tive  hole  in  said  front  wall; 

RF  means  (30)  for  providing  RF  energy  to 
said  housing; 
and 

coupling  means  (22,34)  within  said  housing 
for  coupling  RF  energy  from  said  RF  means  to 
said  electrodeless  lamps,  said  coupling  means 
including  said  cylindrical  surface  (22)  sur- 
rounding  each  of  said  lamps. 

2.  The  video  display  of  Claim  1  characterized  in 
that  said  coupling  means  (22,34)  further  in- 
cludes  conductive  plate  means  (34)  disposed 
within  and  isolated  from  said  walls  of  said 
housing,  said  conductive  plate  means  being 
coupled  to  said  RF  means  (30)  so  as  to  pro- 
vide  an  equipotential  reference  to  facilitate 
equal  lamp  energizing. 

3.  The  video  display  of  Claim  2  characterized  in 
that  each  of  said  lamps  (26)  has  an  end  in 
proximity  to  said  conductive  plate  means  (34). 

4.  The  video  display  of  Claim  2  further  including 
insulative  means  for  isolating  said  conductive 
plate  means  from  said  walls  of  said  housing. 

5.  The  video  display  of  Claim  2  further  character- 
ized  by  switch  means  (46)  coupled  between 
said  conductive  plate  means  (34)  and  each  of 
said  lamps  (26)  for  providing  individual  lamp 
control. 

8.  The  video  display  of  Claim  7  characterized  in 
that  said  impedance  matching  means  includes 
a  tank  circuit  (38)  consisting  of  a  capacitor  (40) 

is  and  an  inductive  transformer  (42). 

9.  The  video  display  of  Claim  8  characterized  in 
that  said  capacitor  (40)  is  variable. 

20  Patentanspruche 

1.  Video-Display,  das  zur  Beleuchtung  lumines- 
zenter  Anzeigen  Hochfrequenzenergie  verwen- 
det,  gekennzeichnet  durch: 

25  ein  durch  eine  Ruckwand  (14)  und  eine  Vor- 
derwand  (16)  definiertes  metallisches  Gehause 
(12),  dessen  Vorderwand  (16)  durch  Seiten- 
wande  (18)  von  der  Ruckwand  in  Abstand  ge- 
halten  ist,  wobei  in  der  Frontwand  (16)  eine 

30  Mehrzahl  von  Lochern  vorgesehen  ist,  von  de- 
nen  jedes  von  einer  angrenzenden  zylindri- 
schen,  in  der  Vorderwand  ausgebildeten  Fla- 
che  (22)  umgeben  ist; 
eine  Mehrzahl  elektrodenloser  Lampen  (26), 

35  wobei  jede  dieser  Lampen  jeweils  in  einem 
Loch  in  der  Vorderwand  angeordnet  ist; 
eine  Hochfrequenzquelle  (30)  fur  die  Zufuhr 
von  Hochfrequenzenergie  zum  Gehause;  und 
innerhalb  des  Gehauses  angeordnete  Ankopp- 

40  lungselemente  (22,  34)  fur  das  Koppeln  von 
Hochfrequenzenergie  von  der  Hochfrequenz- 
quelle  zu  den  elektrodenlosen  Lampen,  wobei 
die  Ankopplungselemente  die  jede  der  Lampen 
umgebende  zylindrische  Flache  (22)  einschlie- 

45  Ben. 

2.  Video-Display  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dal3  die  Ankopplungselemente 
(22,  34)  ferner  ein  innerhalb  und  isoliert  von 

50  den  Wanden  des  Gehauses  angeordnetes  Lei- 
terplattenelement  (34)  aufweisen,  wobei  dieses 
Leiterplattenelement  derart  an  die  Hochfre- 
quenzquelle  (30)  angekoppelt  ist,  dal3  eine 
Aquipotentialreferenz  geschaffen  wird,  urn  eine 

55  gleichformige  Energiezufuhr  zu  den  Lampen 
zu  erleichtem. 

5 
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3.  Video-Display  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  dal3  jede  der  Lampen  (26)  ein 
sich  in  der  Nahe  des  Leiterplattenelements 
(24)  befindliches  Ende  aufweist. 

7.  Video-Display  nach  einem  der  Anspruche  1  bis 
6,  dadurch  gekennzeichnet,  dal3  die  Koppelein- 
richtung  auBerdem  eine  Einrichtung  (38)  zur 
Anpassung  der  Impedanz  besitzt,  die  zwischen 
die  Hochfrequenzquelle  (30)  und  die  Lampen 
(26)  geschaltet  ist,  urn  die  Impedanz  des  Vi- 
deo-Displays  an  die  Hochfrequenzquelle  anzu- 
passen. 

8.  Video-Display  nach  Anspruch  7,  dadurch  ge- 
kennzeichnet,  dal3  die  Einrichtung  zur  Anpas- 
sung  der  Impedanz  einen  aus  einem  Konden- 
sator  (40)  und  einem  induktiven  Transformator 
(42)  bestehenden  Verzogerungsschaltkreis  (38) 
aufweist. 

9.  Video-Display  nach  Anspruch  8,  dadurch  ge- 
kennzeichnet,  dal3  der  Kondensator  (40)  varia- 
bel  ist. 

Revendicatlons 

1.  Moniteur  video  d'affichage  utilisant  une  energie 
a  haute  frequence  pour  illuminer  des  media 
luminescents,  caracterise  par  : 

un  boltier  metallique  (12)  defini  par  une 
paroi  arriere  (16)  et  une  paroi  frontale  (16),  la 
dite  paroi  frontale  (16)  etant  separee  de  la  dite 
paroi  arriere  par  des  parois  laterales  (18),  une 
pluralite  d'orifices  (20)  etant  definie  dans  la 
dite  paroi  frontale  (16),  chacun  etant  entoure 
par  une  surface  cylindrique  adjacente  (22)  for- 
mee  sur  la  dite  paroi  frontale; 

une  pluralite  de  lampes  depourvues 
d'electrodes  (26),  chacune  des  dites  lampes 
etant  disposee  a  I'interieur  d'un  orifice  associe 
dans  la  dite  paroi  frontale; 

un  moyen  a  haute  frequente  (30)  pour 
delivrer  une  energie  a  haute  frequence  au  dit 
boltier;  et 

un  moyen  de  couplage  (22,  34)  a  I'inte- 
5  rieur  du  dit  boltier  pour  coupler  I'energie  a 

haute  frequence  emise  par  le  dit  moyen  a 
haute  frequence  aux  dites  lampes  depourvues 
d'electrodes,  le  dit  moyen  de  couplage  in- 
cluant  la  dite  surface  cylindrique  (22)  entourant 

io  chacune  des  dites  lampes. 

2.  Moniteur  video  d'affichage  selon  la  revendica- 
tion  1  caracterise  en  ce  que  le  dit  moyen  de 
couplage  (22,  34)  inclut,  en  outre,  un  moyen 

is  de  plaque  conductrice  (34)  dispose  a  I'interieur 
des  dites  parois  du  dit  boltier  et  isole  de 
celles-ci,  le  dit  moyen  de  plaque  conductrice 
etant  couple  au  dit  moyen  a  haute  frequence 
(30)  de  maniere  a  determiner  une  reference 

20  equipotentielle  pour  favoriser  une  alimentation 
egale  des  lampes. 

3.  Moniteur  video  d'affichage  selon  la  revendica- 
tion  2  caracterise  en  ce  que  chacune  des  dites 

25  lampes  (26)  presente  une  extremite  a  proximi- 
te  du  dit  moyen  de  plaque  conductrice  (34). 

4.  Moniteur  video  d'affichage  selon  la  revendica- 
tion  2  comprenant,  en  outre,  un  moyen  d'isola- 

30  tion  pour  isoler  le  dit  moyen  de  plaque 
conductrice  des  dites  parois  du  dit  boltier. 

5.  Moniteur  video  d'affichage  selon  la  revendica- 
tion  2  caracterise  en  outre  par  un  moyen  de 

35  commutation  (46)  couple  entre  le  dit  moyen  de 
plaque  conductrice  (34)  et  chacune  des  dites 
lampes  (26)  pour  determiner  une  commande 
individuelle  des  lampes. 

40  6.  Moniteur  video  d'affichage  selon  la  revendica- 
tion  5  caracterise  en  ce  que  le  dit  moyen  de 
commutation  inclut  un  commutateur  semi- 
conducteur  (46). 

45  7.  Moniteur  video  d'affichage  selon  I'une  quelcon- 
que  des  revendications  1  a  6  caracterise  en  ce 
que  le  dit  moyen  de  couplage  inclut,  en  outre, 
un  moyen  d'adaptation  d'impedances  (38)  cou- 
ple  entre  le  dit  moyen  a  haute  frequence  (30) 

50  et  les  dites  lampes  (26)  pour  adapter  I'impe- 
dance  du  dit  moniteur  video  au  dit  moyen  a 
haute  frequence. 

8.  Moniteur  video  d'affichage  selon  la  revendica- 
55  tion  7  caracterise  en  ce  que  le  dit  moyen 

d'adaptation  d'impedances  inclut  un  circuit  re- 
servoir  (38)  comprenant  un  condensateur  (40) 
et  un  transformateur  inductif  (42). 

5 
4.  Video-Display  nach  Anspruch  2,  das  ferner  ein 

Isolierelement  zur  Isolierung  des  Leiterplatten- 
elements  von  den  Wanden  des  Gehauses  auf- 
weist. 

10 
5.  Video-Display  nach  Anspruch  2,  gekennzeich- 

net  durch  zwischen  das  Leiterplattenelement 
(34)  und  jede  der  Lampen  (26)  gesetzte  und 
angeschlossene  Schalterelemente  (46),  urn 
eine  individuelle  Lampensteuerung  zu  schaf-  15 
fen. 

6.  Video-Display  nach  Anspruch  5,  dadurch  ge- 
kennzeichnet,  dal3  das  Schalterelement  einen 
Halbleiterschalter  (46)  aufweist.  20 

6 
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9.  Moniteur  video  d'affichage  selon  la  revendica- 
tion  8  caracterise  en  ce  que  le  dit  condensa- 
teur  (40)  est  variable. 
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