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Description

Tunable Reflector and Lighting Device Comprising the Same

Technical Field

The present invention relates to a tunable reflector. 1In
addition, the present invention also relates to a lighting

device comprising the tunable reflector.

Background of the Invention

An excellent lighting device should have not only a beautiful
appearance, a reasonable structure and high quality electric
assemblies, but also a highly efficient reflector so as to
achieve high reflecting performance, a fine light control an-
gle and reflection uniformity. In the prior art, usually an
integrally designed lamp cup 1s used to serve as a basic ar-
chitecture of the reflector, and a reflective coating, for
example, made from aluminum, 1s provided at the inner side of
the lamp cup. In view of users’ different use conditions,
usually it is necessary to adjust a lighting angle and a
light distribution range of the lighting device. Redesigning
the reflector or changing the relative position of a light
source and the reflector is the most conventional solution.
However, this obviocusly increases the production cost of the

lighting device and the mounting and adjusting cost thereof.

Summary of the Invention

Hence, it is an object of the present invention to pro-
vide a tunable reflector. This type of tunable reflector
can be used to freely adjust the incident angle of the light
of a light source with respect to a reflecting body accord-
ing to needs, thereby obtaining a tunable light distribution

range and changeable light strength. Another object of the
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present invention is to provide a lighting device comprising

this type of tunable reflector.

The first object of the present invention is realized in
the following way, that is, the tunable reflector comprises
a mounting seat and multiple independent flake reflecting
bodies, and the flake reflecting bodies are connected to the
mounting seat at one end, wherein the respective flake re-
flecting bodies are joined with one another and can swing
with respect to the mounting seat. When the respective fla-
ke reflecting bodies swing with respect to the mounting
seat, the incident angle of the light from a light source
with respect to the reflecting bodies changes, so that a
light distribution range as formed is amplified or reduced,

thus further resulting in changes in light strength.

As put forward in a preferable design cof the present inven-
tion, the outer side of one flake reflecting body is joined
at the inner side of another one of the flake reflecting bod-
ies. By making one flake reflecting body swing, the other
flake reflecting bodies also swing with it, thus realizing
linkage adjustment of all flake reflecting bodies and further

realizing simple adjustment of the overall reflector.

As put forward in a design of the present invention, the
mounting seat is molded integrally with the flake reflecting
bodies using an elastic material. Due to the use of the
elastic material, preferably a plastic or resin material hav-
ing certain elasticity, the flake reflecting bodies can swing
to a certain extent with respect to the mounting seat. Al-
ternatively, a broken line part is provided at the junction
of the flake reflecting bodies and the mounting seat, so that
the flake reflecting bodies can simply while accurately swing

about the broken line part with respect to the mounting seat.

As put forward in another preferable design of the present
invention, the mounting seat and the flake reflecting bodies

are separately formed, wherein, one end of the respective
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flake reflecting bodies is inserted-connected with or stuck
to the mounting seat, respectively. In this way, the materi-
als for forming the flake reflecting body and the mounting
seat can be made from different materials, , and also, re-
guirements on the mold are lowered during making a reflector

having a complex shape.

As put forward in a preferable design of the present inven-
tion, multiple of the flake reflecting bocdies enclose a coni-
cal cup shape on the mounting seat, wherein the respective
flake reflecting bodies can swing with respect to the mount-
ing seat. Through the swinging of the respective flake re-
flecting bodies, cup opening of the reflector in the conical
cup shape i1s also relatively amplified or reduced, so that
the incident angle of the light with respect to the reflect-
ing bodies changes, thus obtaining a tunable light distribu-

tion range and changeable light strength.

As put forward in another design of the present invention,
multiple of the flake reflecting bodies form an arch bridge
shape on the mounting seat, wherein the respective flake re-
flecting bodies can swing with respect to the mounting seat.
Through the swinging of the respective flake reflecting bod-
ies, the radian of the arch face of the reflector in the arch
bridge shape is also changed correspondingly, so that the in-
cident angle of the light with respect toc the reflecting bod-
ies changes, thus obtaining a tunable light distribution

range and changeable light strength.

According to the present invention, a light reflecting layer
is disposed at the sides of the respective flake reflecting

bodies facing a light source.

Another object of the present invention is realized by a
lighting device comprising the above type of tunable reflec-
tor. By using the tunable reflector, the lighting device ob-
tains a tunable light distribution range and changeable light

strength.
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Brief Description of the Accompanying Drawings

The accompanying drawings constitute a part of the descrip-
tion and are used to provide further understanding of the
present invention. Such accompanying drawings illustrate the
embodiments of the present invention and are used to describe
the principles of the present invention together with the de-
scription. In the accompanying drawings the same components
are represented using the same reference signs. As shown in

the drawings:

Figure 1 is a schematic view of the first embodiment of

the tunable reflector according to the present invention;

Figure 2 is a schematic view of a split-type tunable re-

flector as designed;

Figure 3 is & schematic view of the flake reflecting bod-

ies of the split-type reflector;

Figure 4 1s a schematic view of the mounting seat of the

split-type reflector;

Figure 5 1s a schematic view that the flack reflecting
bodies of the tunable reflector according to Figure 1 swing

with respect to the mounting seat;

Figure 6 is a schematic view of the second embodiment of the

tunable reflector according to the present invention; and

Figure 7 is a schematic view that the flack reflecting bodies
of the tunable reflector according to Figure 6 swing with re-

spect to the mounting seat.

Detailed Description of the Invention

Figure 1 is a schematic view of the first embodiment of the

tunable reflector according to the present invention. Seen
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from Figure 1, the tunable reflector comprises a mounting
seat 1 and multiple flake reflecting bodies 2. Such flake
reflecting bodies 2 enclose a conical cup shape on the mount-
ing seat 1, and the outer side of one flake reflecting body 2
is joined at the inner side of another flake reflecting body
2. These flake reflecting bodies 2 can swing with respect to
the mounting seat 1, wherein a light source 3 is provided at

the center of the mounting seat 1.

In this embodiment, the flake reflecting bodies 2 are formed
integrally with the mounting seat 1 using an elastic mate-
rial, and the elastic material can be plastic or resin.
Also, a broken line part 4 is formed at the junction of the

flake reflecting bodies 2 and the mounting seat 1.

Alternatively, the mounting seat 1 and the flake reflecting
bodies 2 according to the present invention can also be sepa-
rately formed. Figure 2 illustrates a tunable reflector
which is designed to have a split-type structure. Seen from
Figure 2, cne end of the respective flake reflecting bodies 2
is connected to the mounting seat 1. As the flake reflecting
bodies 2 are made from an elastic material, after the flake
reflecting bodies 2 are fixedly connected with the mounting
seat 1, the flake reflecting bodies 2 can still change shape
of the reflecting bodies and adjust the incident angle of the
light of the light source with respect toc the reflecting bod-

ies when having elastic deformation.

Figure 3 1s a schematic view of the flake reflecting bodies
of the split-type reflector. Seen from Figure 3, the flake
reflecting bodies 2 have a column pin at the bottom, and the

column pin 5 is used for connection with the mounting seat 1.

Figure 4 is a schematic view of the mounting seat of the
split-type reflector. Seen from Figure 4, the mounting seat
1 comprises multiple support columns 7 extending from its
bottom plane 6. A through hole 8 is provided in each support
column 7. The column pin 5 of the flake reflecting body 2



10

15

20

25

30

WO 2012/084545 PCT/EP2011/072267

passes through the through hole 8. Here the diameter of the
column pin 5 is slightly larger than that of the through hole
8, so that an interference matching between the column pin 5
and the through hole 8 1s achieved to insert-connect the fla-
ke reflecting bodies 2 into the mounting seat 1. O0Of source,
in a preferable design, the ends of the flake reflecting bod-

ies 2 can also be directly stuck to the support columns 7.

Figure 5 is a schematic view that the flack reflecting bodies
of the tunable reflector according to Figure 1 swing with re-
spect to the mounting seat; two tunable reflectors can be
seen from Figure 2, wherein the reflector at the outer side
shows the state of the flake reflecting bodies 2 deployed to-
wards the outer side, and the reflector at the inner side
shows the state of the flake reflecting bodies 2 converged
towards the inner side. Figure 2 clearly shows the change of
the size of the cup opening of the reflectors and the change
of the incident angle of the light.

Figure 6 is a schematic view of the second embodiment of the
tunable reflector according to the present invention, being

different from the first embodiment, multiple flake reflect-
ing bodies 2 form an arch bridge shape on the mounting seat

1. Wherein, a light scurce 3 is disposed at opposite sides

of the flake reflecting bodies 2.

Figure 7 is a schematic view that the flack reflecting bodies
of the tunable reflector according to Figure 6 swing with re-
spect to the mounting seat. Two tunable reflectors can be
seen from Figure 4, wherein the reflector at the outer side
shows the state of the flake reflecting bodies 2 deployed to-
wards the outer side, and the reflector at the inner side
shows the state of the flake reflecting bodies 2 converged
towards the inner side. Figure 4 clearly shows the change of
the radian of the arch face of the reflector and the change
of the incident angle of the light.
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The descriptions above are only preferable embodiments of the
present invention and are not used to restrict the present
invention. For those skilled in the art, the present inven-
tion may have various changes and variations. Any modifica-
tions, equivalent substitutions, improvements etc. within the
spirit and principle of the present invention shall all be

included in the scope of protection of the present invention.



10

WO 2012/084545

8

Reference signs:

1 Mounting seat

2 Flake reflecting body

3 Light source

4 Broken line part

5 Column pin

6 Bottom plane

7 Support column

8 Through hole

PCT/EP2011/072267
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9
Patent claims
1. A tunable reflector, characterized 1in that the
tunable reflector comprises a mounting seat (1)

and multiple independent flake reflecting bodies,
and the flake reflecting bodies (2) are connected
to the mounting seat (1) at one end, wherein the
respective flake reflecting bodies (2) are Jjoined
with one another and can swing with respect to the

mounting seat (1).

2. The tunable reflector according to claim 1, charac-
terized in that the outer side of one of the flake
reflecting bodies (2) is joined at the inner side

of another one of the flake reflecting bodies (2).

3. The tunable reflector according to claim 1, char-
acterized in that the mounting seat (1) is molded
integrally with the flake reflecting bodies (2)

using an elastic material.

4. The tTunable reflector according to claim 1, char-
acterized 1in tThat the mounting seat (1) and the

flake reflecting bodies (2) are separately formed.

5. The tTunable reflector according to claim 4, char-
acterized in that one end of the respective flake
reflecting bodies (2) 1is 1inserted-connected with

or stuck to the mounting seat (1).

6. The tunable reflector according to any of claims 1
to 5, characterized in that the elastic material

is plastic or resin.

7. The tunable reflector according to any of claims 1
to 5, characterized in that multiple of the flake

reflecting bodies (2) enclose a conical cup shape
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10.

10

on the mounting seat (1), wherein tThe respective
flake reflecting bodies (2) can swing with respect

to the mounting seat (1).

The tunable reflector according to any of claims 1
to 5, characterized in that multiple of the flake
reflecting bodies (2) form an arch bridge shape on
the mounting seat (1), wherein the respective
flake reflecting bodies (2) can swing with respect

to the mounting seat (1).

The tunable reflector according to any of claims 1
to 5, characterized 1n that a 1light reflecting
layer i1s disposed at the sides of the respective
flake reflecting bodies (2) facing a light source
(3) .

A lighting device, characterized in that the
lighting device comprises the tunable reflector

according to any of claims 1 to 9.
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