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(54)  Decorative  lamps 

(57)  The  present  invention  aims  at  providing  a  dura- 
ble  power-saving  decorative  lamp  whose  light  can  be 
easily  seen  and  whose  light  color  can  be  easily  set.  The 
decorative  lamp  is  a  hollow  and  transparent  glass  or 
hard  resin  bulb  with  a  frosted  surface  containing  a  plu- 
rality  of  LED  lamps.  Each  of  the  LED  lamps  is  con- 
nected  to  a  metal  base  forming  an  electrode  by  being 
fixed  to  the  base  portion  of  the  decorative  lamp  through 
an  appropriate  resistance,  capacitor,  or  small  circuit 
substrate.  The  LED  lamps  are  connected  individually,  in 
series,  or  in  parallel.  The  surfaces  of  the  LED  lamps  are 
processed  with  various  treatments  to  have  frosted-glass 
surfaces,  irregular  diamond-cut  surfaces,  etc.  Thus, 
each  LED  lamp  emits  light  in  all  directions  except  back- 
ward  from  the  base  of  the  lamp,  and  the  light  can  be 
seen  from  all  directions,  thereby  providing  desired  dec- 
orative  lamps.  Furthermore,  the  color  of  light  can  be 
easily  set  by  appropriately  selecting  a  light  emitting  ele- 
ment  of  the  LED  lamp. 

CM 
<  

c o  
CM 
CM 
CO 
o  
Q_ 
LU 

F I G .   4 A  

Printed  by  Xerox  (UK)  Business  Services 
2.15.8/3.4 



1 EP  0  822  371  A2 2 

Description 

Background  of  the  Invention 

Field  of  the  Invention 

The  present  invention  relates  to  a  decorative  lamp 
designed  as  a  plurality  of  LED  lamps  emitting  light  in 
various  directions  enclosed  in  a  hollow  and  transparent 
bulb. 

Description  of  the  Related  Art 

Conventionally,  decorative  lamps  are  used  as  deco- 
rations  rather  than  illumination.  For  example,  they  can 
be  long  and  transparent  vibration  lamps  in  which  line- 
arly  emitted  lights  are  quivering  quickly,  flicker  lamps  in 
which  emitted  lights  are  gently  flaming,  color  bulbs 
painted  in  a  single  color  on  outer  or  inner  surfaces  of 
bulbs,  and  carbon  bulbs  emitting  beautiful  and  delicate 
reddish  light  with  retrospective  folded  filaments  (no  car- 
bon  filaments  are  actually  used),  etc. 

These  decorative  lamps  are  inserted  into  sockets 
for  decorative  lamps  for  outdoor  use  or  for  use  on  walls. 
Otherwise,  they  are  used  individually  by  being  inserted 
into  a  decorative  electric  stand  on  a  table,  or  a  plurality 
of  decorative  lamps  can  be  incorporated  into  a  large 
chandelier  hanging  from  the  ceiling. 

FIG.  1  shows  a  practical  example  of  such  conven- 
tional  decorative  lamps.  A  decorative  lamp  1  shown  in 
FIG.  1  is  designed  to  enclose  a  plurality  of  small  lamps 
3  in  a  hollow  and  transparent  bulb  2  (shown  as  cut  open 
at  front  in  FIG.  1).  These  small  lamps  3  are  connected 
in  series  through  a  lead  4  both  ends  of  which  are  con- 
nected  to  one  electrode  5-1  (side  of  a  lamp  base  5)  of 
the  lamp  base  5  and  the  other  electrode  5-2  (conductor 
material  touching  the  lower  tip  of  the  lamp  base  5 
through  an  insulating  material).  The  decorative  lamp  1 
can  be  realized  as  a  beautiful  decoration  by  giving  dif- 
ferent  colors  to  a  plurality  of  the  small  lamps  3.  The 
small  lamps  3  are  normally  filament  lamps  emitting  light 
by  the  heat  generated  by  the  electric  resistance  of  tung- 
sten. 

Originally,  a  filament  lamp  is  poor  in  electrooptical 
conversion  efficiency.  When  it  is  compared  with  a  fluo- 
rescent  lamp,  a  filament  lamp  loses  much  electric  power 
as  heat,  and  consumes  a  larger  amount  of  electric 
power  for  required  quantity  of  light.  As  a  result,  there  is 
the  problem  that  the  decorative  lamps  with  a  large 
number  of  the  above  described  filament  lamps  simulta- 
neously  lit  is  not  economical  in  consumption  of  electric 
power.  Additionally,  small  filament  lamps  are  uneven  in 
characteristics  and  are  not  durable.  Furthermore,  the 
decorative  lamp  is  not  lit  if  one  of  its  small  filament 
lamps  runs  out,  and  therefore  it  has  the  problem  of 
durability. 

There  are  LED  (light  emitting  diode)  elements 
which  consume  a  small  amount  of  electric  power  with 

long  durability.  FIG.  2A  is  a  front  view,  FIG.  2B  is  a  side 
view,  and  FIG.  2C  is  a  bottom  view  of  a  conventional 
lamp.  The  LED  lamp  includes  an  epoxy-resin  or  glass 
dome-shaped  portion  7  with  a  flange  6  at  the  base,  two 

5  leads  8  one  end  of  which  is  extended  out  of  the  dome- 
shaped  portion  7  and  the  other  end  of  which  is  embed- 
ded  into  the  dome-shaped  portion  7,  and  an  LED  chip  9 
connected  to  the  other  end  of  the  above  described  two 
leads  8  embedded  into  the  dome-shaped  portion  7.  One 

10  or  more  LED  elements  are  arranged  in  the  LED  chip  9. 
When  the  quantity  of  light  of  an  LED  is  increased,  the 
number  of  LED  elements  should  be  increased  depend- 
ing  on  the  requested  amount  of  light,  or  a  higher  voltage 
should  be  applied  to  the  LED  element.  The  diameter  of 

15  the  dome-shaped  portion  7  is  normally  3  through  5mm 
and  10mm  at  maximum. 

The  light  of  the  LED  element  is  directional.  For 
example,  FIGs.  3A  through  3E  show  the  directivity  of  the 
light  of  the  LED  element  radiating  at  large  and  small 

20  emission  angles.  As  shown  in  FIG.  3E,  an  LED  which 
emits  light  radiating  forward  at  a  small  emission  angle 
indicates  10  or  less  degrees  in  angle.  On  the  other  hand 
as  shown  in  FIG.  3A,  the  largest  emission  angle  of  light 
emitted  in  a  forward  direction  from  an  LED  is  only  about 

25  80  degrees.  Therefore,  the  LED  lamps  are  normally 
used  as  display  elements  of  an  apparatus  to  be  read 
from  the  front  such  as  a  time  table  board  at  a  station,  a 
flight  information  board  at  an  airport,  a  small  signal 
lamp,  etc. 

30  Since  the  light  from  the  LED  lamp  radiates  at  a  very 
small  angle,  it  cannot  be  effectively  enclosed  in  a  deco- 
rative  lamp  because  the  light  of  the  lamp  cannot  radiate 
in  various  directions.  Therefore,  the  LED  lamps  cannot 
be  desired  decorative  lamps.  As  a  result,  the  LED  lamp 

35  has  never  been  designed  to  be  incorporated  into  a  dec- 
orative  bulb,  and  non-directional-light  small  filament 
lamps  have  been  used  in  a  decorative  bulb. 

When  small  filament  lamps  are  used  in  a  decorative 
bulb  as  shown  in  FIG.  1  ,  it  is  necessary  to  preliminarily 

40  give  desired  colors  to  the  surface  of  the  small  lamps. 
This  has  been  a  troublesome  job  step. 

The  present  invention  aims  at  providing  a  decora- 
tive  lamp  enclosing  a  large  number  of  small  lamps 
which  consume  a  small  amount  of  electric  power  and 

45  are  not  colored  individually.  It  is  durable  and  its  light  can 
be  seen  from  various  directions. 

Summary  of  the  Invention 

so  The  decorative  lamp  according  to  the  present 
invention  includes  a  hollow  and  transparent  bulb,  a  base 
forming  part  of  a  plurality  of  electrodes  fixed  to  the  aper- 
ture  of  the  bulb,  and  a  plurality  of  LED  lamps  enclosed 
in  the  bulb  and  connected  to  the  electrodes  at  the  base. 

55  The  LED  lamps  are  formed  in  such  a  way  that  the  light 
radiates  in  all  directions  except  the  base  of  the  LED 
lamp.  The  surface  of  an  LED  lamp  is,  for  example,  proc- 
essed  like  a  frosted  glass.  The  top  of  the  LED  lamp  is 
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formed  liked  a  bowl.  Small  particles  of  the  same  mate- 
rial  as  the  LED  lamp  are  applied  to  the  surface  of  the 
LED  lamp,  and  the  surface  can  be  cut  like  diamond,  or 
can  also  be  covered  with  an  optically-diffusing  material. 
The  LED  lamp  can  also  contain  an  optically  diffusing  5 
agent. 

Thus,  the  decorative  lamp  according  to  the  present 
invention  encloses  a  plurality  of  LED  lamps  which  emit 
light  radiating  in  various  directions.  Therefore,  it  is  eco- 
nomical  because  it  is  entirely  durable  and  saves  electric  10 
power.  Since  the  small  lamps  inside  the  decorative  bulb 
are  LED  lamps,  the  light  color  can  be  easily  set  and  the 
decorative  bulb  can  be  mass-produced.  As  a  result,  the 
decorative  lamp  according  to  the  present  invention  can 
satisfy  the  demand  of  any  scale.  Furthermore,  the  LED  is 
lamps  emit  light  radiating  in  various  directions  while 
they  give  sparkling  light  specific  to  LED  lamps  with  the 
wavelengths  converged.  As  a  result,  the  LED  lamps  can 
be  suitable  as  decorative  lamps.  Additionally,  the  LED 
lamps  allow  their  inside  LED  elements  to  be  optionally  20 
combined  for  various  light  colors. 

Brief  Description  of  the  Drawings 

FIG.  1  shows  an  example  of  a  conventional  decora-  25 
tive  lamp; 
FIG.  2A  is  a  plane  view  of  the  example  of  the  con- 
ventional  LED  lamp; 
FIG.  2B  is  a  side  view  of  the  example  of  the  conven- 
tional  LED  lamp;  30 
FIG.  2C  is  a  bottom  view  of  the  example  of  the  con- 
ventional  LED  lamp; 
FIGs.  3A  through  3E  show  that  light  of  the  conven- 
tional  LED  elements  is  directional; 
FIG.  4A  shows  the  configuration  of  the  decorative  35 
lamp  according  to  the  first  embodiment  of  the 
present  invention; 
FIG.  4B  shows  the  configuration  of  the  decorative 
lamp  according  to  the  second  embodiment  of  the 
present  invention;  40 
FIG.  4C  shows  the  configuration  of  the  decorative 
lamp  according  to  the  third  embodiment  of  the 
present  invention; 
FIGs.  5A  through  5F  show  examples  of  various 
configurations  of  an  LED  lamp  14  used  for  a  deco-  45 
rative  lamp  10a,  10b,  a  10c;  and 
FIGs.  6A  through  6G  show  examples  of  the  forms  of 
the  decorative  lamps  enclosing  the  LED  lamp  14. 

Description  of  the  Preferred  Embodiment  so 

The  aspects  of  the  embodiment  according  to  the 
present  invention  are  explained  below  by  referring  to  the 
attached  drawing.  FIG.  4A  shows  the  type  of  configura- 
tion  of  the  decorative  lamp  according  to  the  first  embod-  55 
iment  of  the  present  invention.  The  decorative  lamp  10a 
shown  in  FIG.  4A  comprises  a  glass  or  hard  resin  hollow 
and  transparent  bulb  1  1  ;  a  lamp  base  12  forming  part  of 

an  electrode  mounted  to  the  aperture  (lower  part  of  the 
bulb  in  FIG.  4A)  of  the  hollow  and  transparent  bulb  1  1  ; 
and  a  plurality  of  (4  in  FIG.  4A)  LED  lamps  14  enclosed 
by  the  bulb  1  1  .  The  plurality  of  LED  lamps  14  are  indi- 
vidually  connected  between  one  electrode  12-1  (side  of 
the  metal  base  12)  and  the  other  electrode  12-2  (con- 
ductor  unit  attached  to  the  reverse  side  of  the  lamp  base 
12  through  an  insulating  material  15)  via  a  lead 
described  later  through  respective  resistors  17,  18,  etc. 
The  resister  17  or  18  can  be  a  capacitor  or  a  small  cir- 
cuit  substrate  of  the  size  of,  for  example,  a  1  0-cent  coin 
provided  with  a  resister,  etc. 

FIG.  4B  shows  the  type  of  configuration  of  the  dec- 
orative  lamp  according  to  the  second  embodiment  of 
the  present  invention.  The  decorative  lamp  10b  (shown 
as  cut  open  at  left-front  in  FIG.  4B)  comprises  the  bulb 
1  1,  the  metal  base  12,  and  a  plurality  of  (6  in  FIG.  4B) 
LED  lamps  14.  The  decorative  lamp  10b  is  designed  to 
have  6  LED  lamps  14  connected  in  parallel  to  two  ring- 
shaped  terminals  16-1  and  16-2.  One  ring-shaped  ter- 
minal  16-1  is  connected  to  one  electrode  12-1  of  the 
lamp  base  1  2  while  the  other  terminal  1  6-2  is  connected 
to  the  other  electrode  1  2-2  of  the  lamp  base  1  2  through 
a  resistance  1  7. 

FIG.  4C  shows  the  type  of  configuration  of  the  dec- 
orative  lamp  according  to  the  third  embodiment  of  the 
present  invention.  The  decorative  lamp  10c  (shown  as 
cut  open  at  left-front  in  FIG.  4C)  comprises  the  bulb  1  1  , 
the  lamp  base  12,  and  a  plurality  of  (5  in  FIG.  4C)  LED 
lamps  14.  In  this  case,  a  plurality  of  LED  lamps  14  are 
connected  in  series,  and  the  lamp  at  one  end  is  con- 
nected  to  one  electrode  12-1  of  the  lamp  base  12  while 
the  lamp  at  the  other  end  is  connected  to  the  other  elec- 
trode  12-2  of  the  lamp  base  12  through  a  resistance. 

As  described  above,  the  number  of  the  LED  lamps 
14  enclosed  in  the  bulb  11  can  be  optional.  The  LED 
lamps  14  can  be  connected  to  the  lamp  base  12  individ- 
ually,  in  parallel,  or  in  series.  In  any  case,  the  LED  lamps 
1  4  are  connected  to  the  electrode  through  a  resistor,  a 
capacitor,  or  a  small  circuit  substrate  having  an  appro- 
priate  value  depending  on  the  connection  method  and  a 
total  number  of  the  LED  lamps  14,  and  an  applicable 
voltage  of  power  source. 

FIGs.  5A  through  5F  show  examples  of  various 
configurations  of  the  LED  lamps  14  used  for  the  above 
described  decorative  lamp  10a,  10b,  or  10c.  FIGs.  5A, 
5B,  5E,  and  5F  are  side  sectional  views,  and  FIGs.  5C 
and  5D  are  side  views.  Each  of  the  LED  lamps  14  (14a, 
14b,  14c,  14d,  14e,  and  14f)  shown  in  FIGs.  5A  through 
5F  comprises  a  dome-shaped  portion  21  (21a,  21b, 
21c,  21d,  21  e,  and  21f)  made  of  glass  or  resin  such  as 
epoxy  resin;  two  leads  22  one  of  which  is  extended  out- 
side  the  dome-shaped  portion  21  and  the  other  of  which 
is  embedded  into  the  dome-shaped  portion  21  ;  and  an 
LED  chip  23  connected  to  the  other  end  of  the  two  leads 
22  and  embedded  into  the  dome-shaped  portion  21  (the 
LED  chip  23  cannot  be  seen  in  FIGs.  5C  and  5D 
because  they  are  side  views). 
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The  LED  chip  23  is  provided  with  one  LED  element 
emitting  light  of  appropriate  color.  It  is  well-known  that 
the  variations  of  the  color  of  the  light  emitted  by  an  LED 
element  depend  on  the  material  of  the  LED  element. 
For  example,  the  Ga-As  configuration  in  the  p-n  junction  5 
gives  a  color  of  an  infrared  ray.  The  Ga-P  configuration 
with  the  semiconductor  doped  with  02  gives  a  red  color. 
The  Ga-P  configuration  with  the  semiconductor  doped 
with  N2  gives  a  green  color.  Furthermore,  the  LED  ele- 
ment  emitting  a  blue  light  has  recently  been  put  for  prac-  w 
tical  use  from  the  development  stage.  The  quantity  of 
light  of  the  LED  lamps  14  depends  on  the  current  flow- 
ing  through  the  bias  voltage  applied  to  the  LED  element. 
Therefore,  the  quantity  of  light  can  be  changed  by 
appropriately  amending  the  resistance  value  of  a  resist-  75 
ance  element.  Otherwise,  the  number  of  LED  elements 
for  the  LED  chip  23  can  be  increased,  or  the  number  of 
chips  embedded  in  a  dome-shaped  portion  can  be 
increased. 

Normally,  the  diameter  of  the  dome-shaped  portion  20 
21  is  designed  to  be  3  -  10mm,  but  can  be  larger  or 
smaller  than  these  values.  The  surface  of  the  dome- 
shaped  portions  21  (21a,  21b,  21c,  21d,  21e,  and  21f) 
are  processed  with  respective  treatments. 

First,  the  LED  lamp  14a  shown  in  FIG.  5A  is  etched  25 
or  has  formed  on  the  surface  of  the  dome-shaped  por- 
tion  21a  a  frosted  glass  surface  25.  Thus,  a  part  of  the 
light  emitted  from  the  LED  chip  23  is  refracted  at  ran- 
dom  and  emitted  outside,  and  the  remaining  part  is 
reflected  inside  the  dome-shaped  portion  21a  at  ran-  30 
dom  at  the  interface  between  the  surface  of  the  frosted- 
glass-surface  dome-shaped  portion  21a  and  air.  A  part 
of  the  light  reflected  inward  is  refracted  at  random  again 
and  emitted  outside,  and  the  remaining  part  is  reflected 
inside  at  random,  as  a  result,  the  light  emitted  from  the  35 
LED  lamp  14a  is  diffused  and  emitted  in  all  directions 
except  backward  from  the  base  of  the  bulb-shaped  por- 
tion  21a. 

In  the  case  of  the  LED  lamp  14b  shown  in  FIG.  5B, 
a  side  26  of  the  dome-shaped  portion  21b  is  smooth,  40 
but  a  bowl-shaped  concave  portion  27  is  designed  by 
cutting  or  forming  at  the  top  (on  the  front)  of  the  LED 
lamp.  If  the  slope  of  the  surface  of  the  bowl-shaped  con- 
cave  portion  27  is  appropriately  set,  then  a  part  of  the 
light  emitted  with  a  small  diffusion  angle  from  the  LED  45 
chip  23  is  refracted  outside  and  diffused,  and  the 
remaining  portion  is  reflected  in  the  horizontal  direction 
and  emitted  outside  from  the  side  of  the  LED  lamp.  In 
this  case,  the  light  is  emitted  forward,  sideward,  and 
obliquely  backward  from  the  dome-shaped  portion  21b,  so 
that  is,  in  all  directions  except  backward  from  the  base 
of  the  dome-shaped  portion  21b.  Furthermore,  in  the 
case  of  the  LED  lamp  14c  shown  in  FIG.  5C,  an  irregular 
diamond-cut  surface  28  is  provided  by  etching  (or  form- 
ing)  over  the  entire  surface  of  the  dome-shaped  portion  55 
21  .  Also  in  this  case,  the  light  emitted  with  a  small  diffu- 
sion  angle  from  the  LED  chip  23  is  randomly  reflected  at 
the  interface  between  the  irregular  diamond-cut  surface 

28  of  the  dome-shaped  portion  21c  and  the  air,  and  then 
emitted  in  all  directions  except  backward  from  the  base 
of  the  dome-shaped  portion  21c. 

Next,  the  LED  lamp  14d  shown  in  FIG.  5D  is  formed 
by  applying  a  large  number  of  small  particles  29  of  the 
same  material  as  the  body  of  the  dome-shaped  portion 
21d  over  the  dome-shaped  portion  21d  using  a  resin 
adhesive,  etc.  Also  in  this  case,  the  light  emitted  with  a 
small  diffusion  angle  from  the  LED  chip  23  is  randomly 
reflected  at  the  interface  between  the  irregular  surface 
of  the  small  particles  29  of  the  dome-shaped  portion 
21d  and  the  air,  and  then  emitted  in  all  directions  except 
backward  from  the  base  of  the  dome-shaped  portion 
21d. 

The  LED  lamp  14e  shown  in  FIG.  5E  is  formed  by 
covering  the  dome-shaped  portion  21  e  of  a  normal  LED 
lamp  with  an  optically  diffusing  cap  31  .  The  optical  diffu- 
sion  of  the  cap  31  can  be  optionally  defined.  For  exam- 
ple,  it  can  be  designed  to  have  the  surface  as  shown  in 
FIG.  5A,  5C,  or  5D.  Since  the  cap  31  covers  a  normal 
LED  lamp  as  described  above,  an  existing  LED  lamp 
can  be  conveniently  used.  Also  in  this  case,  the  light 
emitted  with  a  small  diffusion  angle  from  the  LED  chip 
23  is  diffused  by  the  light  diffusion  of  the  cap  31  cover- 
ing  the  dome-shaped  portion  21  e  and  the  air,  and  then 
emitted  in  all  directions  except  backward  from  the  base 
of  the  dome-shaped  portion  21  e. 

The  LED  lamp  14f  shown  in  FIG.  5F  is  formed  by 
including  an  optically-diffusing  agent  32.  The  dome- 
shaped  portion  21f  appears  milky.  In  this  case,  the  light 
from  the  LED  chip  23  is  diffused  by  the  optically  diffus- 
ing  agent  and  emitted  in  the  dome-shaped  portion  21  f. 
Then,  the  light  is  fluorescent  and  emitted  in  all  directions 
except  backward  from  the  base  of  the  dome-shaped 
portion  21  e. 

Thus,  since  a  plurality  of  LED  lamps  14,  of  any 
shape  shown  in  FIGs.  5A  through  5F,  enclosed  in  the 
decorative  lamps  10  shown  in  FIGs.  4A  through  4C  emit 
light  in  all  directions,  they  can  realize  a  decorative  lamp 
whose  light  can  be  seen  from  any  directions  as  with 
conventional  small  filament  lamps.  The  LED  lamps  are 
durable,  power-saving,  easy  in  setting  the  color  of  light, 
and  gives  a  sparkling  light  specific  to  LED  whose  wave- 
length  has  converged,  thereby  forming  an  appropriate 
decorative  bulb. 

FIGs.  6A  through  6G  show  some  examples  of  the 
applicable  forms  of  decorative  lamps  enclosing  the 
above  described  LED  lamps  14.  FIGs.  6A  through  6E 
show  examples  of  decorative  bulbs  having  lamp  bases 
which  can  be  turned  into  sockets.  In  these  figures,  the 
LED  lamps  enclosed  in  the  bulbs  are  omitted.  FIG.  6A 
shows  a  ball-shaped  bulb;  FIG.  6B  shows  a  filament- 
lamp-type  bulb;  FIG.  6C  shows  a  little  long  bulb;  FIG.  6D 
shows  a  long  bulb;  and  FIG.  6E  shows  an  egg-shaped 
bulb.  FIGs.  6F  and  6G  show  examples  of  decorative 
lamps  having  lamp  bases  with  two  bosses.  The  metal 
base  is  attached  to  a  socket  by  being  inserted  to  the 
socket  and  a  little  turned  therein  with  the  two  bosses 
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reaching  the  reverse  side  of  the  socket.  Thus,  the  metal  optically-diffusing  material  (32). 
base  can  be  easily  removed  from  the  socket.  Also  in 
these  figures,  the  LED  lamps  enclosed  by  the  bulbs  are 
omitted.  FIG.  6F  shows  an  inverted-triangle-shaped 
bulb;  and  FIG.  6G  shows  a  ball-shaped  bulb.  5 

These  lamps  have  been  described  as  transparent 
in  the  above  described  embodiment,  but  can  be  semi- 
transparent  by  processing  the  surfaces  of  the  lamps  like 
frosted  glass.  In  this  case,  a  new  decorative  effect  differ- 
ent  from  the  above  listed  effects  can  be  obtained.  10 

Claims 

1  .  A  decorative  lamp  (1  Oa  -  1  0c)  comprising: 
15 

a  hollow  and  transparent  bulb  (11): 
a  base  portion  (12)  forming  a  plurality  of  elec- 
trodes  (12-1,  12-2)  by  being  fixed  to  an  aper- 
ture  of  said  bulb  (1  1);  and 
a  plurality  of  light  emitting  sources  (14)  con-  20 
nected  to  the  electrodes  (12-1,  12-2)  in  said 
base  portion  (12)  and  enclosed  by  said  bulb 
(1  1),  wherein 
said  light  emitting  sources  (14)  are  LEDs  (14a  - 
14f)  which  emit  light  in  all  directions  except  25 
backward  from  bases  of  dome-shaped  portions 
(21a  -21f). 

2.  The  LED  lamp  (14a)  according  to  claim  1  ,  wherein 
30 

said  dome-shaped  portion  (21a)  is  formed  as  a 
frosted  glass  surface  (25). 

3.  The  LED  lamp  (14b)  according  to  claim  1  ,  wherein 
35 

said  dome-shaped  portion  (21b)  is  formed  as 
having  a  concave  bowl-shaped  top  (27). 

4.  The  LED  lamp  (14c)  according  to  claim  1  ,  wherein 
40 

said  dome-shaped  portion  (21c)  has  an  irregu- 
lar  cut-diamond  type  surface  (28). 

5.  The  LED  lamp  (14d)  according  to  claim  1  ,  wherein 

said  dome-shaped  portion  (21d)  is  formed  by 
applying,  to  a  surface  of  the  LED  lamp  (14d), 
small  particles  (29)  of  a  same  material  as  a 
body  of  the  LED  lamp. 

6.  The  LED  lamp  (14e)  according  to  claim  1  ,  wherein 

said  dome-shaped  portion  (21e)  is  covered 
with  an  optically-diffusing  material  (31). 

55 
7.  The  LED  lamp  (14f)  according  to  claim  1  ,  wherein 

said  dome-shaped  portion  (21f)  contains  an 

5 



EP  0  822  371  A2 



EP  0  822  371  A2 

F I G .   2 A  

F I G .   2 B  

F I G .   2 C  

9  

8  

P R I O R   A R T  

7 



EP  0  822  371  A2 

F I G .   3 A  

0  Q20.4  Q6  0.8 

F I G .   3 B  

0  02  04  0.6  08 

F I G .   3 C  

0  0.2  0.4  0.6  0.8 

F I G .   3 D  

„.  I0*  0*  I0« 

0  Q2  0.4  0.6  OB 

F I G .   3 E  

,.  I0*  °*  I0* 

0  0.2  0.4  06  0.8 

8 



EP  0  822  371  A2 

CO 

9 



EP  0  822  371  A2 

10 



o  
CD 

CD 



EP  0  822  371  A2 

F I G .   6 F  

F I G .   6 G  

12 


	bibliography
	description
	claims
	drawings

