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(54) ILLUMINATING APPARATUS USING (57) ABSTRACT 
MULTIPLE LIGHT SOURCES 

. . _ An illuminating apparatus includes a lighting unit, ?rst and 
(75) Inventor: Fu'Mmg Chuang’ Hsm'chu Hslen second re?ectors, and an integrator. The lighting unit 

(TW) includes a plurality of lighting members that are spaced 
Cones Ondence Address apart from each other and that are operable so as to produce 
WEBB? ZIESENHEIM 'LOGSDON ORKIN & forwardly directed parallel light rays. The ?rst re?ector is 
HANSON P C disposed in front of the lighting unit, and has a central region 
700 Koppel‘; léu?ding formed With an opening, and a peripheral region around the 
436 Seventh Avenue central region and formed With a ?rst re?ecting surface that 
Pittsburgh PA 152194818 (Us) confronts the lighting unit and that re?ects the forWardly 

’ directed parallel light rays from the lighting members to 
- _ converge rearWardly. The second re?ector is disposed 

(73) Asslgneei PROKIA TECHNOLOGY CO" LTD‘ behind the ?rst re?ector and is registered With the central 

(21) APPL No. 09/789,970 region of the ?rst re?ector. The second re?ector is formed 
With a second re?ecting surface that faces the opening such 

(22) Filed; Feb 20, 2001 that the light rays re?ected from the ?rst re?ecting surface 
are further re?ected by the second re?ecting surface so as to 

Publication Classi?cation pass through the opening. The integrator is disposed in front 
of the ?rst re?ector and has an incident end disposed 

(51) Int. Cl.7 ...................................................... .. F21V 7/04 proximate to the opening to receive the light rays that pass 
(52) US. Cl. ....................... .. 362/243; 362/247; 362/299; through the opening, and a radiating end disposed opposite 

362/305 to the incident end. 
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ILLUMINATING APPARATUS USING MULTIPLE 
LIGHT SOURCES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to an illuminating apparatus 
for a liquid crystal projection display, more particularly to an 
illuminating apparatus that utiliZes a plurality of light 
sources to generate input light for a projection display. 

[0003] 2. Description of the Related Art 

[0004] In a conventional liquid crystal projection display, 
input light is separated into color components that are 
modulated and subsequently recombined to generate an 
image output. A single light source is commonly used to 
generate the input light in the conventional projection dis 
play. For projection displays With a high requirement of 
brightness, the single light source Will incur a corresponding 
increase in poWer requirement. High-poWer single light 
sources are disadvantageous in that there is a severe heat 
dissipation problem that is dif?cult to resolve When such 
light sources are in use. 

SUMMARY OF THE INVENTION 

[0005] The object of the present invention is to provide an 
illuminating apparatus that utiliZes a plurality of light 
sources to generate bright input light for a projection display. 

[0006] According to the present invention, an illuminating 
apparatus comprises: 

[0007] a lighting unit including a plurality of lighting 
members that are spaced apart from each other and that are 
operable so as to produce forWardly directed parallel light 
rays; 

[0008] a ?rst re?ector disposed in front of the lighting unit 
and having a central region formed With an opening, and a 
peripheral region around the central region and formed With 
a ?rst re?ecting surface that confronts the lighting unit and 
that re?ects the forWardly directed parallel light rays from 
the lighting members to converge rearWardly; 

[0009] a second re?ector disposed behind the ?rst re?ector 
and registered With the central region of the ?rst re?ector, 
the second re?ector being formed With a second re?ecting 
surface that faces the opening in the ?rst re?ector such that 
the light rays re?ected from the ?rst re?ecting surface are 
further re?ected by the second re?ecting surface so as to 
pass through the opening in the ?rst re?ector; and 

[0010] an integrator disposed in front of the ?rst re?ector 
and having an incident end disposed proximate to the 
opening in the ?rst re?ector to receive the light rays that pass 
through the opening, and a radiating end disposed opposite 
to the incident end. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Other features and advantages of the present inven 
tion Will become apparent in the folloWing detailed descrip 
tion of the preferred embodiments With reference to the 
accompanying draWings, of Which: 

[0012] FIG. 1 is a partly sectional schematic side vieW of 
the ?rst preferred embodiment of an illuminating apparatus 
according to the present invention; 

[0013] FIG. 2 is a schematic rear end vieW of the ?rst 
preferred embodiment; and 
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[0014] FIG. 3 is a partly sectional schematic side vieW of 
the second preferred embodiment of an illuminating appa 
ratus according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0015] Referring to FIGS. 1 and 2, the ?rst preferred 
embodiment of an illuminating apparatus according to the 
present invention is shoWn to comprise a lighting unit 1, a 
?rst re?ector 2, a second re?ector 3, and an integrator 4. 

[0016] The lighting unit 1 includes a plurality of lighting 
members 11 that are arranged in a ring formation and that are 
angularly spaced apart from each other. Each lighting mem 
ber 11 includes a light source 111 and a parabolic re?ector 
112 for re?ecting light rays that radiate from the light source 
111 to produce forWardly directed parallel light rays. 

[0017] The ?rst re?ector 2 is disposed in front of the 
lighting unit 1, and has a central region formed With an 
opening 21, and a peripheral region around the central 
region and aligned With the lighting members 11. The 
peripheral region is formed With a curved ?rst re?ecting 
surface 22, such as a conveX re?ecting surface, that con 
fronts the lighting unit 1 and that re?ects the forWardly 
directed parallel lightrays from the lighting members 11 to 
converge rearWardly. 

[0018] The second re?ector 3 is disposed behind the ?rst 
re?ector 2 and is registered With the central region of the ?rst 
re?ector 2. The second re?ector 3 is formed With a curved 
second re?ecting surface 31, such as a conveX re?ecting 
surface, that faces the opening 21 in the ?rst re?ector 2 such 
that the light rays re?ected from the ?rst re?ecting surface 
22 are further re?ected by the second re?ecting surface 31 
so as to pass through the opening 21. In this embodiment, the 
second re?ecting surface 31 cooperates With the ?rst re?ect 
ing surface 22 such that the light rays passing through the 
opening 21 converge at a point 32 that is in front of the ?rst 
re?ector 2. Note that the second re?ector 3 has a siZe 
suf?cient so as not to block passage of the forWardly directed 
parallel light rays from the lighting members 11 to the 
peripheral region of the ?rst re?ector 2. 

[0019] The integrator 4 is disposed in front of the ?rst 
re?ector 2, and has an incident end 41 disposed proXimate 
to the opening 21 in the ?rst re?ector 2 to receive the light 
rays that pass through the opening 21, and a radiating end 42 
opposite to the incident end 41. The integrator 4, Which has 
the incident and radiating ends 41, 42 thereof aligned With 
the opening 21 in the ?rst re?ector 2 about an optical ads, 
may be formed as a glass cylinder, or as a holloW cylinder 
having an inner Wall surface coated With a re?ective ?lm. 
The point 32, Where the light rays passing through the 
opening 21 converge, coincides With the incident end 41 of 
the integrator 4. Input light for a liquid crystal projection 
display (not shoWn) can be obtained from the radiating end 
42. 

[0020] Because the high poWer of the lighting unit 1 is 
distributed among the lighting members 11, the heat dissi 
pation problem commonly encountered With the use of a 
high-poWer single light source as taught in the prior art can 
be easily overcome. 

[0021] Referring to FIG. 3, the second preferred embodi 
ment of an illuminating apparatus according to the present 
invention is shoWn to comprise a lighting unit 51, a ?rst 
re?ector 52, a second re?ector 53, and an integrator 54. 
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[0022] The lighting unit 51 is similar to the lighting unit 1 
of the previous embodiment, and includes a plurality of 
lighting members 511. 

[0023] The ?rst re?ector 52 is disposed in front of the 
lighting unit 51, and has a central region formed With an 
opening 521, and a peripheral region around the central 
region and formed With a curved ?rst re?ecting surface 522 
that confronts the lighting unit 51 and that re?ects forWardly 
directed parallel light rays from the lighting members 511 to 
converge rearWardly. 

[0024] The second re?ector 53 is disposed behind the ?rst 
re?ector 52 and is registered With the central region of the 
?rst re?ector 52. The second re?ector 53 is formed With a 
curved second re?ecting surface 531 that faces the opening 
521 in the ?rst re?ector 52 such that the light rays re?ected 
from the ?rst re?ecting surface 522 are further re?ected by 
the second re?ecting surface 531 so as to pass through the 
opening 521 in the ?rst re?ector 52. In this embodiment, the 
second re?ecting surface 531 cooperates With the ?rst 
re?ecting surface 522 such that the light rays re?ected by the 
second re?ecting surface 531 are parallel to each other as 
they pass through the opening 521 in the ?rst re?ector 52. 

[0025] The integrator 54 is disposed in front of the ?rst 
re?ector 52, and has an incident end 541 disposed proXimate 
to the opening 521 in the ?rst re?ector 52 to receive the light 
rays that pass through the opening 521, and a radiating end 
542 opposite to the incident end 541. The integrator 54, 
Which has the incident and radiating ends 541, 542 thereof 
aligned With the opening 521 in the ?rst re?ector 52 about 
an optical aXis, includes front and rear array-type integration 
lenses 544, 543 that are spaced apart from each other along 
the optical aXis and that are formed respectively With the 
radiating and incident ends 542, 541. Input light for a liquid 
crystal projection display (not shoWn) can be obtained from 
the radiating end 542. 

[0026] Like the previous embodiment, because the high 
poWer of the lighting unit 51 is distributed among the 
lighting members 511, the heat dissipation problem com 
monly encountered With the use of a high-poWer single light 
source as taught in the prior art can be easily overcome. 

[0027] Preferably, a ?lter 55 is disposed in front of the 
integrator 54 to remove ultraviolet and infrared light rays. A 
focusing lens 56 can be additionally disposed in front of the 
?lter 55. 

[0028] While the present invention has been described in 
connection With What is considered the most practical and 
preferred embodiments, it is understood that this invention 
is not limited to the disclosed embodiments but is intended 
to cover various arrangements included Within the spirit and 
scope of the broadest interpretation so as to encompass all 
such modi?cations and equivalent arrangements. 

I claim: 
1. An illuminating apparatus comprising: 

a lighting unit including a plurality of lighting members 
that are spaced apart from each other and that are 
operable so as to produce forWardly directed parallel 
light rays; 

a ?rst re?ector disposed in front of said lighting unit and 
having a central region formed With an opening, and a 
peripheral region around said central region and formed 
With a ?rst re?ecting surface that confronts said light 
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ing unit and that re?ects the forWardly directed parallel 
light rays from said lighting members to converge 
rearWardly; 

a second re?ector disposed behind said ?rst re?ector and 
registered With said central region of said ?rst re?ector, 
said second re?ector being formed With a second 
re?ecting surface that faces said opening in said ?rst 
re?ector such that the light rays re?ected from said ?rst 
re?ecting surface are further re?ected by said second 
re?ecting surface so as to pass through said opening in 
said ?rst re?ector; and 

an integrator disposed in front of said ?rst re?ector and 
having an incident end disposed proximate to said 
opening in said ?rst re?ector to receive the light rays 
that pass through said opening, and a radiating end 
disposed opposite to said incident end. 

2. The illuminating apparatus of claim 1, Wherein said 
lighting members are arranged in a ring formation and are 
angularly spaced apart from each other. 

3. The illuminating apparatus of claim 2, Wherein said 
lighting members are aligned With said peripheral region of 
said ?rst re?ector. 

4. The illuminating apparatus of claim 3, Wherein said 
second re?ector has a siZe sufficient so as not to block 

passage of the forWardly directed parallel light rays from 
said lighting members to said peripheral region of said ?rst 
re?ector. 

5. The illuminating apparatus of claim 1, Wherein each of 
said lighting members includes a light source and a para 
bolic re?ector for re?ecting light rays that radiate from said 
light source to produce the forWardly directed parallel light 
rays. 

6. The illuminating apparatus of claim 1, Wherein said 
second re?ecting surface cooperates With said ?rst re?ecting 
surface such that the light rays passing through said opening 
converge at a point that is in front of said ?rst re?ector and 
that coincides With said incident end of said integrator. 

7. The illuminating apparatus of claim 6, Wherein said 
integrator is formed as a glass cylinder. 

8. The illuminating apparatus of claim 7, Wherein said 
incident and radiating ends of said integrator are aligned 
With said opening in said ?rst re?ector about an optical aXis. 

9. The illuminating apparatus of claim 6, Wherein said 
integrator is formed as a holloW cylinder having an inner 
Wall surface coated With a re?ective ?lm. 

10. The illuminating apparatus of claim 9, Wherein said 
incident and radiating ends of said integrator are aligned 
With said opening in said ?rst re?ector about an optical aXis. 

11. The illuminating apparatus of claim 1, Wherein said 
second re?ecting surface cooperates With said ?rst re?ecting 
surface such that the light rays re?ected by said second 
re?ecting surface are parallel to each other as they pass 
through said opening in said ?rst re?ector. 

12. The illuminating apparatus of claim 11, Wherein said 
incident and radiating ends of said integrator are aligned 
With said opening in said ?rst re?ector about an optical aXis. 

13. The illuminating apparatus of claim 12, Wherein said 
integrator includes front and rear array-type integration 
lenses that are spaced apart from each other along the optical 
aXis and that are formed respectively With said radiating and 
incident ends. 


