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©  Reflector  lamp  having  improved  lens. 
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@  A  reflector  lamp  having  a  lens  (20)  with  an 
annular  surface  portion  (22)  which  surrounds  a  cen- 
tral  stippled  portion  (21).  The  annular  portion  in- 
cludes  a  plurality  of  beam  forming  elements  (23)  in 
the  form  of  oblique  flutes  which  extend  at  an  acute 
angle  to  respective  radius  through  the  optical  axis. 
According  to  a  preferred  embodiment,  the  flutes  are 
also  curved  in  the  plane  of  the  lens  surface  accord- 
ing  to  an  arc  of  circle. 
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The  invention  relates  to  a  reflector  lamp  having 
a  reflector  defining  an  optical  axis,  a  light-source 
disposed  within  said  reflector  and  substantially  sur- 
rounded  thereby,  and  a  lens  adjacent  said  reflector 
having  an  annular  portion  which  includes  a  pattern 
of  elongate  beam  forming  elements. 

Such  a  lamp  is  known  from  U.S.  Patent 
4,506,316  which  discloses  a  reflector  lamp  of  the 
PAR  (Parabolic  Aluminized  Reflector)  type.  PAR 
lamps  are  well  known  in  the  prior  art  and  have 
been  used  extensively  for  general  spot  and  flood 
lighting  applications.  They  typically  have  a  reflector 
body  having  a  parabolic  front,  or  forward,  section,  a 
reflective  middle  section  of  substantially  spherical 
shape  having  its  focus  at  the  focus  of  the  parabolic 
section,  and  a  rear  section  also  of  substantially 
spherical  shape.  A  light  source,  such  as  a  in- 
cadescent  filament,  halogen  capsule,  or  high  inten- 
sity  discharge  arc  tube,  is  focally  arranged  with  its 
principle  axis  either  aligned  with  or  perpendicular 
to  the  optical  axis.  A  lens  is  sealed  to  the  reflector 
body,  providing  a  scaled  weatherproof  unit.  PAR 
lenses  typically  include  stippling,  a  pattern  of  len- 
ticules,  and/or  elongate  beam  forming  elements, 
such  as  flutes,  to  manipulate  the  light  beam  ema- 
nating  from  the  reflector.  The  reflector  and  lens  are 
typically  of  hard  glass  and  include  a  medium 
screw-type  or  a  bayonet  base  at  the  rear  of  the 
reflector  for  connecting  the  light  source  to  a  source 
of  electric  power. 

In  the  known  PAR  lamp,  the  light  source  is 
aligned  with  the  optical  axis.  The  lens  has  a  cir- 
cular  central  stippled  portion  bounded  by  an  an- 
nular  portion  having  a  plurality  of  flutes  extending 
substantially  radially  outward  from  the  stippled  por- 
tion.  In  one  embodiment,  the  flute  side  edges  are 
straight  and  extend  radially  from  the  optical  axis, 
providing  a  tapered  flute.  The  said  patent  also 
discloses  embodiments  having  pairs  of  non-tapered 
flutes  with  parallel  straight  side  edges.  Each  flute 
pair  has  a  common  straight  side  edge  which  ex- 
tends  radially  from  the  focal  axis. 

U.S.  Patent  No.  4,651,261  and  U.S.  4,473,872 
disclose  PAR  lamps  with  the  light  source  arranged 
perpendicular  to  the  optical  axis.  The  lens  has  a 
central  stippled  portion  with  a  regular  pattern  of 
lenticules  and  oblong  beam  forming  elements  par- 
allel  to  the  light  source  resp.  a  plurality  of  concen- 
tric  fluted  rings  and  an  outer  annular  stippled  por- 
tion. 

It  has  been  found  advantageous  to  arrange  the 
light  source  coaxial  with  the  optical  axis  of  the 
reflector.  However,  in  doing  so,  it  is  often  neces- 
sary  for  a  rigid  current  conductor  to  axially  extend 
the  length  of  the  light  source  to  connect  with  its 
end  remote  from  the  lamp  base.  In  any  lamp 
having  a  parabolic  reflector,  such  a  conductive 
support  parallel  to  the  light  source  will  create  an 

objectionable  shadow  in  the  light  beam  projected 
from  the  reflector.  The  greater  the  diameter  of  the 
support  with  respect  to  the  light  source,  the  larger 
the  shadow.  Also,  the  closer  the  support  to  the  light 

5  source,  the  larger  the  shadow.  In  some  lamp  de- 
signs  with  axial  filaments,  it  becomes  necessary  to 
use  supports  with  a  diameter  greater  than  the  fila- 
ment  diameter  and  positioned  very  close  to  the 
filament. 

io  Lens  designs  for  parabolic  reflector  lamps  are 
created  to  provide  uniform  distribution  of  light. 
Typically,  lens  prescriptions  provide  a  certain 
range  of  maximum  intensity  of  light  within  a  certain 
angular  range  of  beam  spread,  for  example,  a 

75  maximum  intensity  of  13,000-15,000  candela  and  a 
beam  width  of  10-12  degrees  at  50%  of  this  maxi- 
mum  value.  In  lamps  having  a  conductive  support 
extending  axially  along  the  light  source,  prior  art 
lens  designs  have  not  been  satisfactory  in  reducing 

20  the  shadow  in  the  light  beam  caused  by  the  axial 
support. 

Accordingly,  it  is  an  object  of  the  invention  to 
reduce  shadowing  in  the  light  beam  caused  by 
light  source  supports  disposed  between  the  light 

25  source  and  the  reflector. 
The  above  object  is  accomplished  in  a  reflector 

lamp  of  the  type  described  in  the  opening  para- 
graph  in  that  a  plurality  of  said  elongate  beam 
forming  elements  have  oblique  portions  defined  by 

30  a  respective  pair  of  side  edges  each  extending 
from  an  inner  end  to  an  outer  end  of  said  oblique 
portions  at  an  acute  angle  to  a  radius  extending 
from  the  optical  axis  of  the  reflector  through  the 
inner  end  of  the  side  edges.  Such  oblique  portions 

35  have  been  found  to  be  effective  in  reducing  shad- 
owing  caused  by  an  axial  support.  In  a  desirable 
embodiment,  the  beaming  forming  elements  are 
oblique  over  their  entire  length. 

According  to  one  embodiment,  the  side  edges 
40  extend  non-linearly  from  the  inner  to  the  outer  ends 

of  the  oblique  portions.  In  a  favorable  embodiment, 
the  side  edges  are  curved  according  to  an  arc  of 
circle.  The  curved  side  edges  were  found  to  contri- 
bute  to  shadow  reduction. 

45  According  to  the  preferred  embodiment,  the 
reflector  body  has  a  substantially  parabolic  reflec- 
tive  surface  having  a  focus  and  defining  an  optical 
axis.  The  light  source  is  elongate,  disposed  focally 
within  the  reflector  surface,  and  aligned  with  the 

50  optical  axis.  Support  means  for  supporting  the  light 
source  comprises  a  current  conductor  extending 
the  axial  length  of  the  light  source  between  the 
light  source  and  the  reflector.  The  beam  forming 
elements  are  flutes  which  are  oblique  over  their 

55  entire  length.  The  flutes  are  regularly  arranged, 
contiguous  with  each  other,  and  are  curved  and 
tapered. 
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These  and  other  aspects  of  the  invention  are 
more  fully  described  with  reference  to  the  drawings 
and  the  detailed  description. 

In  the  drawings: 
Figure  1  is  a  cross-sectional,  side  elevation  of  a 
reflector  lamp  according  to  the  invention; 
Figure  2  is  an  elevational  view  of  the  internal 
surface  of  the  lens  of  the  invention  as  taken 
along  the  line  ll-ll  in  Figure  1; 
Figure  3a  is  a  longitudinal  cross-sectional  view 
showing  a  preferred  form  of  the  flutes; 
Figure  3b  shows  a  transverse  cross-sectional 
view  of  the  flute;  and 
Figure  4  is  a  graph  of  candle  power  verses 
degrees  (from  lamp  axis)  illustrating  the  reduced 
shadowing  provided  by  the  lens  according  to  the 
invention  as  compared  to  a  prior  art  lens. 

Figure  1  shows  a  PAR-type  reflector  lamp,  in 
particular  a  PAR  38  spot  lamp,  having  a  reflector 
body  10,  a  lens  20,  and  a  light  source  30  disposed 
within  the  reflector  and  substantially  surrounded 
thereby.  The  light  source  30  shown  is  a  conven- 
tional  tungsten-halogen  light  capsule,  but  may  be  a 
conventional  tungsten  filament,  or  a  high  intensity 
gas  discharge  (HID)  arc  tube.  Capsule  30  is  sup- 
ported  within  reflector  10  and  electrically  connect- 
ed  to  a  conventional  medium  screw  base  5  by  rigid 
current  conductors  6,  7. 

The  reflector  10  shown  is  conventional  and 
consists  of  hard  glass.  The  reflector  body  has  a 
first  (front)  parabolic  section  1  1  ,  a  second  (middle) 
spherical  section  13  and  a  third  (rear)  spherical 
section  15.  The  radius  of  the  spherical  surface  14 
of  the  middle  section  13  is  centered  at  the  principle 
focus  31  of  the  parabolic  reflective  surface  12  of 
the  first  section  1  1  . 

Capsule  30  includes  elongate  filament  32 
which  is  axially  aligned  with  the  optical  axis  101  of 
the  reflector.  The  conductor  7  extends  the  axial 
length  of  the  capsule  adjacent  thereto,  and  thus 
interferes  with  light  emanating  from  the  filament  32 
and  striking  reflective  surfaces  12,  14,  and  16, 
causing  shadowing  of  the  light  projected  from  re- 
flector  10. 

Figure  2  shows  a  preferred  embodiment  of  a 
lens  according  to  the  invention  which  is  effective 
for  reducing  shadowing  in  the  beam  pattern.  The 
lens  20  is  circular  in  configuration  and  has  an  inner 
concave  surface  27  and  an  outer  surface  28  sub- 
stantially  parallel  thereto  which  is  smooth.  (Fig.  1) 
Inner  surface  27  has  a  conventional  stippled  central 
portion  21  surrounded  by  annular  portion  22  com- 
prised  of  a  plurality  of  contiguous  beam  forming 
elements  in  the  form  of  oblique  flutes  23. 

Each  flute  extends  from  an  inner  end  24  adja- 
cent  the  central  portion  to  an  outer  end  25  adjacent 
the  outer  rim  29  of  the  lens  and  includes  a  pair  of 
side  edges  26.  The  side  edges  extend  non-linearly 

and  are  defined  by  a  arc  of  circle.  The  flute  ends 
24,  25  have  semi-circular  edges  which  smoothly 
join  with  the  side  edges  26  at  their  inner  and  outer 
ends  26a,  26b,  respectively.  The  flute  side  edges 

5  26  each  extend  from  its  inner  end  26a  to  its  outer 
end  26b  at  an  acute  angle  a  to  a  respective  radius 
r  which  extends  from  the  optical  axis  A  through  the 
inner  end  26a  of  the  side  edge.  The  acute  angle  a 
is  measured  from  a  straight  line  extending  through 

io  the  inner  end  26a  and  outer  end  26b  of  the  side 
edges  to  the  respective  radius  extending  through 
the  inner  end  26a.  The  side  edges  26  define  the 
oblique  portion  of  the  flutes,  which  in  this  embodi- 
ment  is  the  entire  length  of  the  flutes. 

is  The  flutes  are  tapered  in  height,  as  measured 
normal  to  inner  surface  27,  as  well  as  in  width,  as 
measured  between  the  side  edges.  Both  the  height 
and  width  increase  in  the  direction  towards  the 
outer  rim  29.  Figure  3a  shows  a  longitudinal  cross- 

20  sectional  view  through  one  flute  23.  At  the  flute  end 
24  nearest  the  center  of  the  lens  the  flute  height  hi 
was  about  0.0483  cm  and  at  the  outer  end  25  the 
flute  height  h2  was  about  twice  that  of  hi  ,  or  0.0965 
cm. 

25  Figure  3b  shows  a  cross-section  perpendicular 
to  the  axis  of  one  of  the  flutes  23  showing  the 
smoothly  curved  flute  surface  defined  by  an  arc  of 
circle  r3.  In  the  lens  of  Figure  2,  r3  was  about  0.445 
cm.  The  fluted  surfaces  were  smooth,  not  stippled. 

30  It  is  understood  that  all  flutes  in  Figure  2  are  of 
identical  size  and  configuration.  In  the  example  of 
Figure  2,  the  inner  radius  n  of  the  annular  portion 
was  about  3.81  cm  while  the  outer  radius  r2  was 
about  5.52  cm.  The  rim  29  has  an  external  diam- 

35  eter  of  approximately  12.06  cm.  The  annular  por- 
tion  22  contains  a  total  of  60  contiguous  flutes, 
each  covering  an  arc  of  six  (6)  degrees.  Each  pair 
of  flutes  has  a  respective  common  side  edge  26. 

Figure  4  is  an  overlay  of  two  candlepower 
40  distribution  curves  which  illustrates  the  reduced 

shadowing  provided  by  a  reflector  lamp  having  a 
lens  according  to  Figure  2.  The  curves  were  ob- 
tained  from  a  three  dimensional  mapping  of  the 
beam  distributions  of  two  75W  reflector  lamps, 

45  identical  but  for  their  lens.  The  dashed  line  is  the 
candlepower  in  one  axial  plane  through  the  optical 
axis  for  a  lamp  ("Lamp  1  ")  having  a  prior  art  lens 
with  a  central  octagonal  stippled  portion  and  a 
regular  pattern  of  circular  lenticules  surrounding  the 

50  stippled  portion  (make:  Philips  Lighting  Company 
model  "X3").  The  solid  line  is  the  candlepower  on 
the  same  plane  for  a  lamp  having  a  lens  according 
to  Figure  2  ("Lamp  2"). 

In  Figure  4,  the  line  marked  "A"  is  the  optical 
55  axis.  The  vertical  line  marked  "B"  is  spaced  the 

same  number  of  degrees  from  the  optical  axis  as 
the  vertical  line  marked  "C".  At  line  C,  the  cand- 
lepower  was  about  equal  for  both  lamps.  At  line  B, 

3 
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both  lamps  exhibited  reduced  candlepower  as 
compared  to  line  C  due  to  shadowing.  However, 
the  candle  power  for  Lamp  1  (point  B1)  was  con- 
siderably  less  than  the  candle  power  for  Lamp  2 
(point  B2).  The  difference  AB  between  B2  and  B1 
represents  the  reduction  in  shadowing  (higher  can- 
dlepower)  for  the  lamp  according  to  the  invention 
as  compared  to  prior  art  Lamp  1.  Lamp  2  also 
shows  improved  uniformity  about  the  optical  axis 
as  compared  to  the  prior  art  Lamp  1  .  The  improved 
uniformity  is  due  to  the  reduction  in  shadowing 
provided  by  the  lens  according  to  the  invention. 
While  only  one  focal  plane  has  been  shown,  it  is 
understood  that  reductions  in  shadowing  and  im- 
provements  in  beam  uniformity  occur  in  other  axial 
planes  through  the  optical  axis  as  well. 

It  is  noted  that  the  difference  in  maximum 
candlepower  on  the  lamp  axis  is  merely  a  result  of 
differences  of  stippling  densities  between  Lamp  1 
and  Lamp  2  in  the  central  portion  of  the  lens,  and 
is  not  indicative  of  a  reduction  in  maximum  cand- 
lepower  by  the  oblique  flutes  of  the  lens  according 
to  the  invention.  Increased  maximum  candle  power 
on  the  optical  axis  can  be  achieved  through  re- 
duced  stippling  density  in  the  central  portion  of  the 
lens.  A  75W  reflector  lamp  having  a  lens  with  a 
reduced  stippling  density  as  compared  to  Lamp  2 
above  had  a  maximum  candlepower  of  14,350  can- 
dela  and  a  beam  width  of  9  degrees  at  50%  of  this 
maximum  value. 

The  lamp  according  to  the  invention  was  also 
found  to  have  reduced  shadowing  as  compared  to 
a  lamp  having  radially  extending  straight  flutes 
according  to  U.S.  Patent  4,506,316. 

While  there  have  been  shown  what  are  consid- 
ered  the  preferred  embodiments  of  the  invention,  it 
will  be  obvious  to  those  of  ordinary  skill  in  the  art 
that  various  changes  and  modifications  may  be 
made  to  the  invention  without  departing  from  the 
scope  of  the  invention  as  defined  by  the  appended 
claims.  For  example,  the  stippling  density,  radius  of 
the  stippled  portion,  the  number  and  cross-sec- 
tional  shape  of  the  oblique  flutes  and  their  length 
may  all  be  varied  depending  on  the  size  and  con- 
figuration  of  the  reflector  and  the  light  source.  The 
flutes  may  also  have,  for  example,  an  inner  radially 
extending  portion  and  a  outer  obliquely  extending 
portion. 

Claims 

1.  A  reflector  lamp  having  a  reflector  (10)  defining 
an  optical  axis  (10')  a  light  source  (30)  dis- 
posed  within  said  reflector  and  substantially 
surrounded  thereby,  and  a  lens  (30)  adjacent 
said  reflector  having  an  annular  portion  (22) 
which  includes  a  pattern  of  elongate  beam 
forming  elements  (23)  characterized  in  that 

a  plurality  of  said  elongate  beam  forming 
elements  (23)  has  oblique  portions  defined  by 
a  respective  pair  of  side  edges  (26)  each  ex- 
tending  from  an  inner  end  (26a)  to  an  outer 

5  end  (26b)  of  said  oblique  portions  at  an  acute 
angle  to  a  respective  radius  extending  from 
said  optical  axis  through  said  inner  end  of  said 
side  edges. 

io  2.  A  reflector  lamp  as  claimed  in  Claim  1,  char- 
acterized  in  that  said  side  edges  extend  non- 
linearly  from  said  inner  ends  to  said  outer  ends 
of  said  oblique  portions. 

is  3.  A  reflector  lamp  as  claimed  in  Claim  1  or  2, 
characterized  in  that  said  side  edges  are 
curved  according  to  an  arc  of  circle. 

4.  A  reflector  lamp  as  claimed  in  Claim  1  ,  2  or  3, 
20  characterized  in  that  said  oblique  portions  are 

tapered  in  width  between  said  side  edges  and 
have  a  narrower  width  at  said  inner  end  than  at 
said  outer  end. 

25  5.  A  reflector  lamp  according  to  Claim  4,  char- 
acterized  in  that  a  plurality  of  said  oblique 
portions  are  contiguous  and  have  common 
side  edges. 

30  6.  A  reflector  lamp  as  claimed  in  Claims  1  ,  2,  3,  4 
or  5,  characterized  in  that  said  light  source  is 
aligned  with  said  optical  axis. 

7.  A  reflector  lamp  according  to  Claim  1,  char- 
35  acterized  in  that  said  oblique  portions  are  ta- 

pered  in  width  between  said  side  edges  and 
have  a  narrower  width  at  said  inner  end  than  at 
said  outer  end. 

40 

45 

50 

4 



EP  0  550  934  A1 



EP  0  550  934  A1 

F I G . 4  

6 



European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 

EP  92  20  4070 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication, 
of  relevant  passages 

appropriate, Relevant 
to  claim 

CLASSIFICATION  OF  THE APPLICATION  ant.  CI.5  ) 
A,D US-A-4  506  316  (THIRY  ET  AL.) 1 ,4-7 

*  column  2,  1 
*  column  3,  1 
*  column  3,  1 
*  column  4,  1 
*  column  5,  1 
*  claims  1,10 

ne 
ne 
ne 
ne 
ne 

28 
29 
38 
49 
28 

line  42 
line  32 
line  43 
line  63 
line  41 

F21V5/00 
F21M1/00 

figures  1,2 

US-A-3  330  951  (NEAL) 
*  claims  6,7;  figure  1  * 

TECHNICAL  FIELDS 
SEARCHED  ant.  CI.5  ) 

The  present  search  report  has  been  drawn  up  for  all  claims 

F21V 
F21M 

Place  of  search 
THE  HAGUE 16  APRIL  1993 

Exaaiatr 
DE  MAS  A.G. 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

theory  or  principle  underlying  the  invention earlier  patent  document,  but  published  on,  or after  the  filing  date 
document  died  in  the  application document  cited  for  other  reasons 

&  :  member  of  the  same  patent  family,  corresponding document 


	bibliography
	description
	claims
	drawings
	search report

