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(57) ABSTRACT

A reflector for a lighting device is provided. The reflector may
include: a plurality of reflecting bodies each having a plurality
of'internal reflecting facets; wherein the plurality of reflecting
bodies are arranged to rotate by different rotation angles
around their respective rotation axes, so as to be capable of
compensating unsmooth light distribution caused by the
internal reflecting facets.
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REFLECTOR AND A LIGHTING DEVICE
HAVING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to a reflector for a
lighting device. In addition, the present invention relates to a
lighting device having such reflector.

BACKGROUND OF THE INVENTION

[0002] Itis well-known that the reflector having a plurality
of reflecting bodies is commonly used in the illumination
products. In the prior art, the reflector uses its own reflecting
facets to mix the light. If the reflecting bodies with the same
internal reflecting facets of the reflector are mounted in a
consistent direction, the light pattern obtained by the reflector
is not a smooth circular ring, but a ring-like polygon. In order
to solve the above problem, in the prior art, a solution of a
diffusive cover is provided. As shown in FIG. 1, the diffusive
cover 2 (such as the diffusive cover fabricated by materials
such as PC, PMMA normal in the market) is used to cover the
surface of the reflector 11 having a plurality of reflecting
bodies 1, so that the light can be well mixed, but the short-
coming is the loss of a lot of light in the cover 2. Another
solution is to make the peripheral surface 3 of the reflecting
body 1 to be rough, as shown in FIG. 2, by treating the
peripheral surface 3 of the reflecting body 1 by sand blasting,
thereby, the light also can be well mixed, but due to the sand
blasting, the reflectivity is much lower than that of the reflect-
ing body with a smooth surface.

SUMMARY OF THE INVENTION

[0003] The objective of the present invention is to provide a
reflector for the lighting device that does not affect the reflec-
tivity or the quantity of light and is capable of smoothing the
shape of the light pattern. The above objective can be accom-
plished by the reflector according to the present invention
with no need of any additional parts. The reflector according
to the present invention comprises: a plurality of reflecting
bodies each having a plurality of internal reflecting facets,
characterized in that the plurality of reflecting bodies are
arranged to rotate by different rotation angles around their
respective rotation axes, so as to be capable of compensating
the unsmooth light distribution caused by the internal reflect-
ing facets.

[0004] Theinventive concept ofthe present invention lies in
that the unsmooth light distribution is caused by the facet
angles of the internal reflecting facets; therefore, the
unsmooth light distribution is compensated by adjusting the
rotation angles of the plurality of reflecting bodies around
their respective rotation axes in the array of the reflecting
bodies. The adjustment of the rotation angles of respective
reflecting bodies generally should ensure that the facet angle
of one internal reflecting facet is at least partially compen-
sated. It should be indicated that the rotation of the plurality of
reflecting bodies around their respective rotation axes is in the
plane where the array of the reflecting bodies is located. The
rotation axis refers to the self-rotation axis of the reflecting
body, and the rotation axes should be substantially parallel.
[0005] According to one preferred solution of the present
invention, the plurality of reflecting bodies are sequentially
arranged with the predetermined rotation angle difference in
the clockwise or anticlockwise direction. The plurality of
reflecting bodies are axisymmetrically, preferably cen-

Jul. 4, 2013

trosymmetrically, arranged. Each reflecting body is rotated
by a predetermined angle with respect to the previous reflect-
ing body in the clockwise or anticlockwise direction in the
plane where the reflector is located, such that an array of the
reflecting bodies angularly staggered is formed.

[0006] For the sake of the best compensation effect, i.e. to
compensate one facet angle of the internal reflecting facets,
the rotation angle difference between the next reflecting body
and the previous reflecting body in the reflector is

T D

in which n is the number of the reflecting bodies, and 0 is the
facet angle of the internal reflecting facet (i.e. the central
angle corresponding to the lower edge of the internal reflect-
ing facet). The predetermined angle to be rotated by depends
upon the number of the reflecting bodies and the facet angle of
the internal reflecting facet. The compensating function of the
predetermined rotation angle difference can be seen appar-
ently through simple analysis of the number of the reflecting
bodies and facet angles thereof.

[0007] Preferably, the plurality of reflecting bodies are
arranged into an array to better realize the compensating
function.

[0008] Advantageously, the reflector further comprises a
substrate provided with openings for correspondingly mount-
ing the plurality of reflecting bodies. The reflecting bodies
can be fixedly positioned in the substrate with these corre-
sponding openings so as to form a mechanically stable struc-
ture to ensure a consistent angle difference between the
reflecting bodies.

[0009] Preferably, the reflecting bodies are cup-shaped.
The cup-shaped reflecting body has favorable reflectivity,
saves the space and is easy to be fabricated. Of course, there
may be some reflecting bodies with other shapes suitable to
the present invention.

[0010] Advantageously, it is put forward that the inner
walls of the reflecting bodies are coated with the reflecting
coating. The reflectivity is further improved by coating the
reflecting coating on the inner walls of the reflecting bodies.
[0011] The present invention further provides a lighting
device using the reflector according to the present invention.
With such lighting device, the smooth light distribution can
be obtained without loss of luminous energy.

[0012] The reflector and lighting device according to the
present invention are capable of providing smoother light
distribution with high optical efficiency, do not need any other
optical parts to mix the light, and have the advantage of low
cost.

DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

[0013] Preferred embodiments of the present invention will
be illustrated with reference to the accompanying drawings.
In the drawings:

[0014] FIG. 1 shows the solution of the diffusive cover in
the prior art;
[0015] FIG. 2 shows the solution of making the peripheral

surface to be rough in the prior art;
[0016] FIG. 3 shows a reflector mounted with a plurality of
reflecting bodies;
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[0017] FIG. 4 shows a reflecting body with a plurality of
internal reflecting facets;

[0018] FIG. 5 showsthe arrangement plan of nine reflecting
bodies according to the present invention;

[0019] FIG. 6 shows the arrangement plan of three reflect-
ing bodies according to the present invention;

[0020] FIG.7 shows the arrangement plan of four reflecting
bodies according to the present invention; and

[0021] FIG. 8 shows the arrangement plan of five reflecting
bodies according to the present invention.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0022] FIG. 3 shows the reflector mounted with a plurality
of reflecting bodies according to the present invention. The
reflector 11 according to the present invention in FIG. 3
comprises a substrate 10 with a plurality of openings 12 and
a plurality of reflecting bodies 1. The plurality of reflecting
bodies 1 can be fixedly positioned in the substrate 10 with the
plurality of openings 12. The plurality of reflecting bodies 1
are arranged in an array shape in the substrate 10, usually
axisymmetrically, preferably centrosymmetrically, and of
course, they also can be randomly arranged.

[0023] FIG.4 shows areflector 1 with a plurality of internal
reflecting facets. The reflecting bodies 1 are cup-shaped with
their inner walls designed as a plurality of internal reflecting
facets 4 for reflecting the light. In order to improve the reflec-
tivity of the reflecting bodies 1, the reflecting coating can be
coated on the internal reflecting facets 4. Each facet 4 has
edges to form an approximately circular polygon light pat-
tern. Each edge is corresponding to an identical angle 8. In
this embodiment, the reflecting body 1 has 18 facets, then, 0
is 20°.

[0024] According to the present invention, the arrangement
of the plurality of reflecting bodies can be adjusted to avoid
the polygon light pattern, i.e. the plurality of reflecting bodies
are arranged to rotate by different rotation angles around their
respective rotation axes. Next, several preferred embodi-
ments of the present invention are illustrated.

[0025] FIG. 5 showsthe arrangement plan of nine reflecting
bodies according to the present invention. As shown in the
figure, the nine reflecting bodies 1 are centrosymmetrically
arranged. The predetermined angle difference A can be cal-
culated according to

(n=9 herein). The rotation angle difference between the next
reflecting body and the previous reflecting body in the array in
the anticlockwise direction is A. The rotation situation of each
reflecting body is observed starting from the first reflecting
body at the top left corner in the anticlockwise direction. The
first reflecting body is rotated by the angle A around its
self-rotation axis in the anticlockwise direction, the second
reflecting body is rotated by an angle 2 A in the anticlockwise
direction, i.e. it is rotated by the angle A with respect to the
first reflecting body; and the third reflecting body on the
bottom left is rotated by an angle 3A in the anticlockwise
direction, i.e. it is also rotated by the angle A with respect to
the second reflecting body in the anticlockwise direction.
Similarly, the remaining fourth to ninth reflecting bodies are
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rotated by angles 4A to 9A, respectively, in the anticlockwise
direction, i.e. they are rotated by the angle A, respectively,
with respect to their respective previous reflecting body.
[0026] FIG. 6 shows the arrangement plan of three reflect-
ing bodies according to the present invention. As shown in the
figure, the three reflecting bodies 1 are axisymmetrically
arranged. The predetermined angle difference A can be cal-
culated according to

(n=3 herein). The rotation angle difference between the next
reflecting body and the previous reflecting body in the array in
the clockwise direction is A. The rotation situation of each
reflecting body is observed starting from the first reflecting
body on the top in the clockwise direction. The first reflecting
body is rotated by the angle A in the anticlockwise direction,
the second reflecting body on the lower left is rotated by an
angle 2A in the anticlockwise direction, i.e. it is rotated by the
angle A with respect to the first reflecting body in the anti-
clockwise direction; and the third reflecting body on the top is
rotated by an angle 3 A in the anticlockwise direction, i.e. it is
also rotated by the angle A with respect to the second reflect-
ing body in the anticlockwise direction.

[0027] FIG. 7 shows the arrangement plan of four reflecting
bodies according to the present invention. As shown in the
figure, the four reflecting bodies 1 are centrosymmetrically
arranged. The predetermined angle difference A can be cal-
culated according to

T

(n=4 herein). The rotation angle difference between the next
reflecting body and the previous reflecting body in the array in
the anticlockwise direction is A. The rotation situation of each
reflecting body is observed starting from the first reflecting
body on the top left in the clockwise direction. The first
reflecting body is rotated by the angle A in the anticlockwise
direction, the second reflecting body on the bottom left is
rotated by an angle 2A in the anticlockwise direction, i.e. it is
rotated by the angle A with respect to the first reflecting body
in the anticlockwise direction; and the third reflecting body
on the lower right is rotated by an angle 3 A in the anticlock-
wise direction, i.e. itis also rotated by the angle A with respect
to the second reflecting body in the anticlockwise direction.
Similarly, the fourth reflecting body on the top right is also
rotated by an angle 4A in the anticlockwise direction.
[0028] FIG. 8 shows the arrangement plan of five reflecting
bodies according to the present invention. As shown in the
figure, the five reflecting bodies 1 are axisymmetrically
arranged. The predetermined angle difference A can be cal-
culated according to

T

(n=5 herein). The rotation angle difference between the next
reflecting body and the previous reflecting body in the array in
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the anticlockwise direction is A. The rotation situation of each
reflecting body is observed starting from the first reflecting
body on the top left in the clockwise direction. The first
reflecting body 1 on the top left is rotated by the angle A in the
anticlockwise direction, the second reflecting body on the
bottom left is rotated by an angle 2A in the anticlockwise
direction, i.e. it is rotated by the angle A with respect to the
first reflecting body in the anticlockwise direction. Similarly,
the remaining third to fifth reflecting bodies are also rotated
by angles 3A to 5A, respectively, in the anticlockwise direc-
tion, i.e. they are rotated by the angle A with respect to their
respective previous reflecting body, respectively, in the anti-
clockwise direction.

[0029] It should be noted that above examples are prefer-
able embodiment. It is better to avoid that the number of
facets equals the number of reflectors (i.e n and 360°/6 should
be different)

REFERENCE SIGNS

[0030] 1 reflecting body
[0031] 2 diffusive cover
[0032] 3 peripheral surface
[0033] 4 internal reflecting facet
[0034] 10 substrate
[0035] 11 reflector
[0036] 12 opening
[0037] A predetermined angle difference
[0038] 0 facet angle of internal reflecting facet
[0039] n number of reflecting bodies
1. A reflector for a lighting device, the reflector comprising:
a plurality of reflecting bodies each having a plurality of
internal reflecting facets;
wherein the plurality of reflecting bodies are arranged to
rotate by different rotation angles around their respec-
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tive rotation axes, so as to be capable of compensating
unsmooth light distribution caused by the internal
reflecting facets.
2. The reflector according to claim 1,
wherein the plurality of reflecting bodies are sequentially
arranged with a predetermined rotation angle difference
in a clockwise or anticlockwise direction.
3. The reflector according to claim 1,
wherein the rotation angle difference is A=0/n, wherein, n
is the number of the reflecting bodies, and 6 is a facet
angle of the internal reflecting facet.
4. The reflector according to claim 3,
wherein the plurality of reflecting bodies are axisymmetri-
cally arranged.
5. The reflector according to claim 4,
wherein the plurality of reflecting bodies are centrosym-
metrically arranged.
6. The reflector according to claim 3,
wherein the plurality of reflecting bodies are arranged into
an array.
7. The reflector according to claim 3, further comprising:
a substrate provided with openings for correspondingly
mounting the plurality of reflecting bodies.
8. The reflector according to claim 3,
wherein the reflecting bodies are cup-shaped reflecting
bodies.
9. A lighting device, comprising:
a reflector, comprising:
a plurality of reflecting bodies each having a plurality of
internal reflecting facets;
wherein the plurality of reflecting bodies are arranged to
rotate by different rotation angles around their respec-
tive rotation axes, so as to be capable of compensating
unsmooth light distribution caused by the internal
reflecting facets.
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