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REFLECTOR, ILLUMINATOR AND THE USE THEREOF

FIELD OF THE INVENTION
The present invention relates to the illumination field, and especially

to a reflector, an illuminator and the use thereof.

BACKGROUND OF THE INVENTION

LED illuminators have been used widely as they have the features of
high luminous efficiency, energy saving, not needing high voltage, high
safety and the like, and the performance thereof has exceeded majority of

traditional light sources currently.

Chinese  Invention  Patent  Application  Publication  No.
CN101446404A discloses a LED street lamp and an irradiating light
adjustment method of the LED street lamp. The street lamp comprises a
lamp body and a LED luminotron, and the LED luminotron is mounted
with a reflective cup through which the light emitted from the LED
luminotron is reflected and then is concentrated and projected onto the
road surfaces needing to be illuminated. The drawback is that more
than 60% of the light from the LED light sources has to be reflected by
the reflectors before they reach illuminated regions, resulting in the
defect of low efficiency.

Chinese Patent of Utility Models Authorized Announcement No.
CN201072071Y discloses a grid type LED street lamp reflector. The
LED street lamp reflector comprises a reflection basal body whose edge
is provided with a positioning hole, the reflection basal body is provided
with one or more reflection grooves each of which has one or more LED
light source hole sites, and reflection films are arranged on the reflector.
The drawback is that the reflective surface profile of the grid type
reflector is excessively simple, and the ability of controlling the direction
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of reflective light is relatively weak, so that it is difficult to meet the
technical requirements of many illumination application places.

Chinese Patent of Utility Models Authorized Announcement No.
CN201246677Y discloses a LED street lamp reflective shade including
at least two LED reflective grooves arranged side by side, wherein a
LED mounting hole is disposed on the bottom of the reflective grooves,
inner surfaces of both sides of the reflective grooves form reflective
surfaces which is paraboloid-shaped and a reflecting plate having an
inverse “V” shape is respectively disposed above the LED mounting hole
corresponding to the both ends on the sidewalls of the LED reflective
grooves. The drawback is that the surface profile of each reflecting
surface is simple, and the ability of controlling the direction of reflective
light is not strong, so that it is difficult to meet the technical requirements

of many illumination application places.

SUMMARY OF THE INVENTION

In view of the above, the present invention provides a reflector and
an illuminator for providing an illumination having a uniform illuminance
and a uniform brightness.

The present invention provides the following technical solutions:

1. A reflector comprises pairs of reflecting pieces, each pair of
reflecting pieces comprising at least one reflecting unit, each reflecting
unit including a first reflecting portion, a second reflecting portion, and a
first fixing portion and a second fixing portion whose bottom ends are
respectively connected to the first reflecting portion and the second
reflecting portion, the first fixing portion located on the side of the first
reflecting portion that is opposed to an optical center of the reflecting unit,
the second fixing portion located on the side of the second reflecting
portion that is opposed to the optical center of the reflecting unit, the first
reflecting portion and the second reflecting portion having the shape of an

arc curved surface which taperedly extends from the bottom end thereof to
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the top end and forming an opening, such that one part of light emitted
from a light source located at the optical center inside the reflecting unit
passes through the opening directly and the other part of light passes
through the opening after reflected by the reflecting portions.

2. The reflector according to technical solution 1, wherein the arc
curved surface shape is a free-form curved surface shape.

3. The reflector according to technical solution 2, wherein the
free-form curved surface is formed by free-form curves on the plane
groups through an optical axis, wherein the optical axis is the axis passing
through the optical center of the reflecting unit.

4. The reflector according to technical solution 2, wherein the
free-form curved surface is formed by straight lines on the plane groups
through an optical axis, wherein the optical axis is the axis passing
through the optical center of the reflecting unit and the straight lines are
aligned along a free-form curve so as to form the free-form curved
surface.

5. The reflector according to one of technical solutions 1 to 4,
wherein each pair of reflecting pieces comprise a plurality of reflecting
units, with the first fixing portions of the plurality of reflecting units
connected with one another and the second fixing portions of the plurality
of reflecting units connected with one another, and the plurality of
reflecting units are arranged such that the light sources located at the
optical centers of the reflecting units are arranged in a line.

6. The reflector according to one of technical solutions 1 to 4,
wherein the reflector comprises a plurality pairs of reflecting pieces which
are arranged such that the light sources located at the optical centers of the
reflecting units are arranged in parallel lines or in a line.

7. The reflector according to one of technical solutions 1 to 4,
wherein the openings of the reflecting portions can be any angle from 30°
to 120°.

8. An illuminator comprises a heat sinking plate, a base plate, a light
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source, and at least one reflector according to one of the aforesaid
technical solutions, wherein

the heat sinking plate is fixed to the base plate, the first fixing portion
and the second fixing portion are fixed to the heat sinking plate or the
base plate, and

the light source is fixed to the heat sinking plate and located at the
optical center of the reflecting unit, such that one part of light emitted
from the light source passes through the opening directly and the other
part of light passes through the opening after reflected by the first
reflecting portion and the second reflecting portion.

9. The illuminator according to technical solution 8, wherein the
illuminator further comprises a transparent casing which is fixed to the
base plate or heat sinking plate for accommodating the light source and
the reflector.

10. The illuminator according to technical solution 8 or technical
solution 9, wherein the light source is a LED lamp.

11. A use of the illuminator according to one of the technical
solutions 8-10, wherein the illuminator is used for road illumination,
tunnel illumination and prolate shape region illumination.

The technical effects of the present invention lie in that: the optical
efficiency is extremely high, the light distribution form is multiple, and
the chip layout is deconcentrate and flexible, thereby being especially
applicable to prolate shape illuminated regions. The light capable of
irradiating illuminated regions directly can be emitted directly without via
the reflector to the greatest extent; and the light incapable of irradiating
illuminated regions directly can as far as possible reach illuminated
regions just by being reflected one time. The direct light and the reflected
light achieve flexible light distribution forms in accordance
with different forms of overlap matching.

According to the present invention, the road illumination, tunnel

illumination for various road surface materials and prolate shape region
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illumination such as corridor illumination, shelf illumination, underground
garage illumination and the like having a uniform illuminance and a

uniform brightness can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a structural schematic diagram of an illuminator according to
the present invention;

Fig. 2 is a structural schematic diagram of a reflector;

Fig. 3 is an enlarged schematic diagram of a reflecting portion;

Fig. 4 is an enlarged schematic diagram of a light path of an
reflecting unit according to the present invention;

Figs. SA-5B are diagrams of a free-form curve projected onto the
Y-Z plane;

Fig. 6A is a schematic diagram of the free-form curve;

Fig. 6B 1s a schematic diagram of another free-form curve;

Fig. 7 is a schematic diagram of an opening of the reflector according
to the present invention;

Fig. 8 is an enlarged schematic diagram of another reflecting portion;
and

Fig. 9 1s a light distribution effect diagram of the illuminator

according to the present invention.

DESCRIPTION OF THE INVENTION

Hereinafter, preferred embodiment(s) of the present invention will be
described in detail in association with the accompanying drawings
wherein like reference numbers indicate like elements.

The terminology used herein is for the purpose of describing
particular embodiments only and is not intended to be limiting of the
invention. As used herein, the singular forms "a", "an" and "the" are
intended to include the plural forms as well, unless the context clearly

indicates otherwise. It will be further understood that the terms
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"comprises", "comprising" and the like when used in this specification,
specify the presence of stated features, elements, and/or components, but
do not preclude the presence or addition of one or more other features,
elements, components, and/or groups thereof.

Fig. 1 is a structural schematic diagram of an illuminator according to
the present invention. Fig. 2 is a structural schematic diagram of a
reflector. Fig. 3 is an enlarged schematic diagram of a reflecting portion.

Hereinafter, the illuminator, the reflector and a reflecting piece of the
present invention will be described in association with Figs. 1 and 2.

As illustrated in Figs. 1 to 3, the illuminator comprises a reflector 1, a
light source 2, a heat sinking plate (not shown) and a base plate 3. The
heat sinking plate is fixed to the base plate 3, the reflector 1 is fixed to
the heat sinking plate or the base plate 3, and the light source 2 1s fixed to
the heat sinking plate and located at the optical center of a reflecting unit,
such that one part of light emitted from the light source passes through an
opening directly and the other part of light passes through the opening
after reflected by the reflector 1. The light source 2 may be a LED lamp.

The reflector 1 comprises pairs of reflecting pieces, and each pair of
reflecting pieces comprise at least one reflecting unit with each one
including a first reflecting portion 100, a second reflecting portion 200, a
first fixing portion 120, and a second fixing portion 220. The first fixing
portion 120 is connected to the bottom end of the first reflecting portion
100, and the second fixing portion 220 is connected to the bottom end of
the second reflecting portion 200. The first fixing portion 120 and the
second fixing portion 220 are fixed to the heat sinking plate or the base
plate 3, and the light source 2 is fixed to the heat sinking plate and
located at the optical center of the reflecting unit.

The first fixing portion 120 is located on the side of the first
reflecting portion 100 that is opposed to the optical center of the
reflecting unit, and the second fixing portion 220 is located on the side of

the second reflecting portion 200 that is opposed to the optical center of
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the reflecting unit. The first reflecting portion 100 and the second
reflecting portion 200 have the shape of an arc curved surface which
taperedly extends from the bottom end thereof to the top end and form an
opening, such that one part of light emitted from the light source 2
located at the optical center of the reflecting unit passes through the
opening directly and the other part of light passes through the opening
after reflected by the first and second reflecting portions 100 and 200.

As illustrated in Figs. 1 and 2, each pair of reflecting pieces comprise
several reflecting units each of which has the respective first fixing
portions 120 connected with one another and the respective second fixing
portions 220 connected with one another. A plurality of reflecting units
are arranged such that the light sources located at the optical centers of
the reflecting units are arranged in a line. The present invention is not
limited to the number shown in Figs. 1 and 2, and one skilled in the art
may set the number of the reflecting units to one or more according
to actual situations.

As illustrated in Fig. 1, the reflector 1 comprises two pairs of
reflecting pieces which are arranged such that the light sources located at
the optical centers of the reflecting units are arranged in parallel lines. It
should be noted that although the reflecting pieces are arranged such that
the light sources located at the optical centers of the reflecting units are
arranged in parallel lines in Fig. 1, the reflecting pieces may also be
arranged such that the light sources are arranged in a line.

It should be noted that although the illuminator shown in Fig. 1
comprises two reflectors, one skilled in the art may determine the
number of the reflectors according to actual demands, such as comprising
one reflector or more than one reflector.

As illustrated in Fig. 1, the shapes of the plurality of reflecting units
may be the same. However, the shapes of the plurality of reflecting units
in the present invention may be different.

As illustrated in Fig. 3, X axis, Y axis, Z axis and origin O are
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defined in such a manner that the X axis, Y axis, Z axis are perpendicular
to one another and the origin O is located at an optical center of the
optical unit. The Y axis is the axis passing through the optical center of
the reflecting unit, and the X-Y plane constitutes the bottom surface of
the first reflecting portion 100 and the second reflecting portion 200.

Fig. 4 is an enlarged schematic diagram of a light irradiation of the
reflecting unit according to the present invention. As shown in the
diagram, on the X-Y plane and in the Z axis direction, light from part 11
1s projected onto a region to be irradiated without any blocking at all, and
light from parts I and III is projected onto the region to be irradiated
uniformly after reflected by the first reflecting portion 100 and the
second reflecting portion 200.

Therefore, the optical efficiency of the present invention is extremely
high. The light capable of irradiating illuminated regions directly can be
emitted directly without via the reflector to the greatest extent; and the
light incapable of irradiating illuminated regions directly can reach
illuminated regions just by being reflected.

The arc curved surface shape of the reflecting portions 100 and 200 is
a free-form curved surface shape. Figs. SA-5B are diagrams of a
free-form curve projected onto the Y-Z plane. Fig. 6A 1s a schematic
diagram of the free-form curve in Fig. 5A. Fig. 6B is a schematic
diagram of another free-form curve.

As illustrated in Figs. 5A, 5B and 6A, the free-form curved surface is
formed by free-form curves on the plane groups through the Y axis. As
illustrated in Figs. SA and 6A, the free-form curved surface is formed by
free-form curves on the plane groups through the Y axis and the
free-form curves are symmetric with respect to Z axis. Compared with
Fig. 5A, the free-form curved surface shown in Fig. 5B is formed by
free-form curves on the plane groups through the Y axis and the
free-form curves are dissymmetric with respect to Z axis.

Fig. 6B 1s a schematic diagram of another free-form curve. As

8
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illustrated in Fig. 6B, the free-form curved surface is formed by a
plurality of straight lines on the plane groups through the Y axis, wherein
the straight lines are aligned along a free-form curve so as to form the
free-form curved surface.

Fig. 7 is a schematic diagram of an opening of the reflector according
to the present invention, and those skilled in the art of the present
invention may adjust the size of the opening according to actual demands
(i.e. according to the ratio of road width to lamp stem height), in order to
be adapted to the types I to IV of the light distribution. Wherein the type
I of the light distribution is adapted to a narrower road where the road
width is smaller than the lamp stem height; the type IV of the light
distribution is adapted to a very wide road where the road width is larger
more than 2.25 times the lamp stem height. As shown in the diagram, the
openings of the reflecting portions 100 and 200 of the reflectors can be
any angle from 30° to 120°.

Therefore, the light distribution form of the present invention is
multiple. The direct output light and the reflected light achieve flexible
light distribution forms which are adapted to light distributions for
various road surfaces in accordance with different forms of overlap
matching.

Alternatively, the first reflecting portion 100 and the first fixing
portion 120 may shaped integrally, and the second reflecting portion 200
and the second fixing portion 120 may shaped integrally.

Alternatively, the reflecting portions 100 and 200 distribute at
intervals. Although the reflecting portions are shown as distributed at
equal intervals in the embodiment illustrated in the diagram, the present
invention is not limited to this, they also can be distributed at unequal
intervals. One skilled in the art may adjust intervals between the
reflecting portions according to actual demands.

As illustrated in Fig. 1, the shape of the first reflecting portion 100
and the shape of the second reflecting portion 200 are different.

9



WO 2013/059557 PCT/US2012/060969

Alternatively, as illustrated in Fig. 2, the shape of the first reflecting
portion 100 and the shape of the second reflecting portion 200 may also
be the same.

Fig. 8 is an another structural schematic diagram of reflecting
portions. As shown in the diagram, the reflecting portions 100 and 200
are in mirror symmetry.

Alternatively, the illuminator according to the present invention may
further comprise a transparent casing (not shown) which is fixed to the
base plate or heat sinking plate for accommodating the reflector and the
light source.

Fig. 9 1s a light distribution effect diagram of the illuminator
according to the present invention, showing a light intensity distribution
of the illuminator. Generally, the optical efficiency of the illuminator
according to the present invention has been proved to
be 94.5-97.5% by practice (without considering the loss of the
transparent casing). It makes an effective use of light emitted from light
sources.

The illuminator according to the present invention can be used for,
including but not limited to, road illumination, tunnel illumination and
prolate shape region illumination. The prolate shape region includes but
not limited to furniture, supermarket shelf, corridor, underground garage
and rail.

In view of these teachings, other embodiments, combinations and
modifications of the present invention will be apparent to those skilled in
the present field. Therefore, the invention is only defined by the claims

when reading in connection with the above description and drawings.
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We Claim:

1. A reflector, comprising pairs of reflecting pieces, wherein each
pair of reflecting pieces comprises at least one reflecting unit, each
reflecting unit includes a first reflecting portion, a second reflecting
portion, and a first fixing portion and a second fixing portion whose
bottom ends are respectively connected to the first reflecting portion and
the second reflecting portion, the first fixing portion is located on the side
of the first reflecting portion that is opposed to an optical center of the
reflecting unit, the second fixing portion is located on the side of the
second reflecting portion that is opposed to the optical center of the
reflecting unit, the first reflecting portion and the second reflecting
portion have the shape of an arc curved surface which taperedly extends
from the bottom end thereof to the top end and form an opening, such
that one part of light emitted from a light source located at the optical
center inside the reflecting unit passes through the opening directly and
the other part of light passes through the opening after reflected by the

reflecting portions.

2. The reflector according to Claim 1, wherein the arc curved surface

shape is a free-form curved surface shape.

3. The reflector according to Claim 2, wherein the free-form curved
surface i1s formed by free-form curves on the plane groups through an
optical axis, wherein the optical axis is the axis passing through the

optical center of the reflecting unit.

4. The reflector according to Claim 2, wherein the free-form curved
surface is formed by straight lines on the plane groups through an optical

axis, wherein the optical axis is the axis passing through the optical

11
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center of the reflecting unit and the straight lines are aligned along a

free-form curve so as to form the free-form curved surface.

5. The reflector according to one of Claims 1 to 4, wherein each pair
of reflecting pieces comprise a plurality of reflecting units, with the first
fixing portions of the plurality of reflecting units connected with one
another and the second fixing portions of the plurality of reflecting units
connected with one another, and the plurality of reflecting units are
arranged such that the light sources located at the optical centers of the

reflecting units are arranged in a line.

6. The reflector according to one of Claims 1 to 4, wherein the
reflector comprises a plurality pairs of reflecting pieces arranged such
that the light sources located at the optical centers of the reflecting units

are arranged in parallel lines or in a line.

7. The reflector according to one of Claims 1 to 4, wherein the

openings of the reflecting portions can be any angle from 30° to 120°.

8. An illuminator comprising a heat sinking plate, a base plate, a light
source, and the reflector according to one of the aforesaid claims,
wherein

the heat sinking plate is fixed to the base plate, the first fixing portion
and the second fixing portion are fixed to the heat sinking plate or the
base plate, and

the light source is fixed to the heat sinking plate and located at the
optical center of the reflecting unit, such that one part of light emitted
from the light source passes through the opening directly and the other
part of light passes through the opening after reflected by the first

reflecting portion and the second reflecting portion.

12
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9. The illuminator according to Claim 8, wherein the illuminator
further comprises a transparent casing which is fixed to the base plate or

heat sinking plate for accommodating the light source and the reflector.

10. The illuminator according to Claim 8 or Claim 9, wherein the

light source is a LED lamp.
11. A use of the illuminator according to one of claims 8-10, wherein

the illuminator is used for road illumination, tunnel illumination and

prolate shape region illumination.

13
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