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Description

LIGHT EMITTING UNIT AND LUMINARY INCLUDING THE SAME

5 Field of the Invention

[0001] The present invention generally relates to the technical
field of optics and in particular to a light emitting unit

and a luminary including the light emitting unit.
Background of the Invention

10 [0002] At present, most of luminaries based upon a light emit-
ting unit (e.g., an LED, etc.) are not provided with an inte-
grated secondary optical design, so an additional optical
portion outside a light tube is required for a specific graph
of optical distribution (e.g., bat-like, etc.). Two solutions

15 in the prior art are available to the secondary optical de-
sign. One solution is to add an external reflector for de-
sired optical distribution, and the other is to add an inter-
nal lens inside for desired optical distribution. However,
such solutions are typically costly and have an unsatisfac-

20 tory effect.
Summary of the Invention

[0003] In view of the foregoing problem present in the prior
art, an embodiment of the invention provides a light emitting
unit to achieve desired optical distribution without the use

25 of any additional optical component in a luminary.

[0004] According to an embodiment of the invention, there is
provided a light emitting unit including a light emitting
element and a lamp enclosure which encloses the light emit-
ting element and includes a plurality of parts, at least two

30 of which have different optical characteristics from each

other.
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[0005] According to another embodiment of the invention, there

is provided a luminary including the light emitting unit.

[0006] With the light emitting unit and the luminary according

to the embodiments of the invention, wvarious desired optical
characteristics can be attained with a simple structure. Ad-

ditionally, the cost of a device can be lowered effectively.

Brief Description of the Drawings

[0007] The foregoing and other objects, features and advantages

of the invention will become more readily understood from the
foregoing description of embodiments of the invention with
reference to the drawings in which components have been not
necessarily drawn to scale but are intended to only illus-
trate the principle of the invention. In order to facilitate
an illustration and description of some parts of the inven-
tion, the corresponding parts in the drawings may be exagger-
ated, that is, they may become larger than other components
in an exemplary device practically manufactured according to
the invention. In the drawings, identical or similar techni-
cal features or components will be denoted with identical or

similar reference numerals.

[0008] Fig.l is an illustrative cutaway view of a light emit-

ting unit according to an embodiment of the invention;

[0009] Fig.2 is a schematic diagram of an example of distribu-

tion of scattering particles in respective parts of a lamp

enclosure;

[0010] Fig.3 is a schematic diagram of an example of a surface

shape of one part of the lamp enclosure;

[0011] Fig.4 is a schematic diagram of an illustrative arrange-

ment of three parts of the lamp enclosure;

[0012] Fig.5 is a schematic diagram of an illustrative struc-

ture of a lamp enclosure in a light emitting unit according
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to another embodiment of the invention:;

[0013] Fig.6 illustrates a graph of optical intensity distribu-

tion generated by the light emitting unit according to the

embodiment of the invention;

[0014] Fig.7 illustrates a grey level graph and an illuminance

distribution graph generated by the light emitting unit ac-

cording to the embodiment of the invention; and

[0015] Fig.8 is a cutaway view and a cross sectional view il-

lustrating an LED lamp tube on which the light emitting unit

according to the embodiment of the invention is applied.

Detailed Description of the Invention

[0016] Embodiments of the invention will be described below

with reference to the drawings. An element and a feature de-
scribed in a drawing or an embodiment of the invention can be
combined with an element and a feature illustrated in one or
more other drawings or embodiments. It shall be noted that a
representation and a description of components and processes
known to those skilled in the art and irrelevant to the in-
vention have been omitted in the drawings and the descrip-

tion.

[0017] According to an embodiment of the invention, there is

provided a light emitting unit including a light emitting
element and a lamp enclosure which encloses the light emit-
ting element and includes a plurality of parts, at least two
of which have different optical characteristics from each

other.

[0018] Fig.l illustrates a cutaway view of an example of the

light emitting unit. Noted that an arrangement of other com-
ponents irrelevant to the invention, e.g., a heat sink, a PCB
board, etc., has not been illustrated in Fig.l, and the ar-
rangement of these components are well known to those skilled

in the art, so a repeated description thereof will be omitted
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here for the sake of clarity.

[0019] As illustrated in Fig.l, the light emitting unit in-
cludes a light emitting element 100 and a lamp enclosure 200
including three parts, i.e., a part 1, a part 2 and a part 3,

5 where interfaces between the resgpective parts are schemati-
cally represented with short black solid lines in the figure.
Noted Fig.l illustrates the lamp enclosure 200 including
three parts as an example for the sake of convenience, but it
shall be appreciated that the invention will not be limited

10 thereto. The lamp enclosure can alternatively include 2, 4 or
6 parts, and those skilled in the art can arrange at will the

number of parts constituting the lamp enclosure.

[0020] Not all the scattering coefficients of the three parts
are identical. For example, the parts 1 and 2 can have an

15 identical scattering coefficient which is different from that
of the part 3, or each of the scattering coefficients of the
three parts can be different from the other two scattering
coefficients. That is, the scattering coefficients of at
least two of the parts will be different from each other.

20 Specific scattering coefficients can be arranged by those
skilled in the art as required for practical illumination,
and a repeated description thereof will be omitted here.
Please be noted that scattering as mentioned in the invention

refers to diffusive transmission.

25 [0021] A base material of the respective parts 1, 2 and 3 may
be plastic, e.g., polycarbonate (PC), poly methyl methacry-
late (PMMA) or polystyrene (PS). These materials are of a
high transmissivity to facilitate an improved efficiency.
Scattering particles are embedded in the base materials to

30 achieve scattering characteristics of the respective parts.
For different scattering coefficients, the numbers of scat-
tering particles in the respective parts may be different,

for example, the scattering particles can be arranged at dif-
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ferent densities, or scattering particles with different
scattering coefficients may be included in the base material
to achieve different scattering characteristics. Fig.2 illus-
trates an example of distribution of scattering particles,

5 and as illustrated, the size, number, density, etc., of scat-
tering particles can be arranged at will as required for il-

lumination.

[0022] An example of arranging the respective parts with re-
spect to their scattering coefficients has been described
10 above, but the resgspective parts can alternatively be arranged
in term of other optical characteristics, e.g., refraction
indexes, etc., and the invention will not be limited in this

respect.

[0023] The different scattering coefficients of the different
15 parts of the lamp enclosure can alternatively be achieved by
varying their surface shapes instead of arranging their scat-
tering particles and/or numbers of scattering particles. For
example, the surfaces of the respective parts of the lamp en-
closure 200 may be spherically convex and concave as illus-
20 trated in Fig.3a or pyramidally convex and concave as illus-
trated in Fig.3b. Fig.3a and Fig.3b illustrate the surface
shape of one of the parts, e.g., the part 1, constituting the
lamp enclosure, but the surface shape can also be applicable
to the respective other parts. An example of the surface
25 shape will not be limited to those illustrated in Fig.3a and
Fig.3b but can alternatively be any one or combination of
various other shapes as illustrated in Fig.3c. Those skilled
in the art can arrange at will the surface shapes of the re-
spective parts as required in practical illumination for the
30 scattering coefficients of the respective parts. For example,
the surface of the part 1 can be as illustrated in Fig.3a,
the surface of the part 2 can be as illustrated in Fig.3b,

and the surface of the part 3 can be planar. However there
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are other possible combinations, which will not be enumerated

here.

[0024] In an alternative embodiment, such a scenario may be

possible that, for example, the scattering characteristic of
the part 1 can be configured by arranging the surface shape
thereof, for example, as illustrated in Fig.3a, the scatter-
ing characteristic of the part 2 can be configured by embed-
ding scattering particles in the base material thereof, and
the scattering characteristic of the part 3 can be configured
by arranging the surface shape thereof, for example, as il-
lustrated in Fig.3c. That is, a scattering characteristics of
the respective parts can be configured in any combination of
arranging the surface shapes thereof, arranging the scatter-
ing particles thereof, etc., so that these parts can be com-
bined together to achieve a desired scattering effect. Those
skilled in the art can arrange various combinations as re-

quired in practice, which will not be enumerated here.

[0025] In another alternative embodiment, the respective parts

in the lamp enclosure can be arranged to have different opti-
cal characteristics by arranging the surface areas of the re-
spective parts instead of arranging their scattering parti-
cles and/or surface shapes. The proportions of the surface
areas of the parts 1 to 3 in the lamp enclosure are illus-
trated in Fig.l as being identical, but the proportions may
alternatively be different. Those skilled in the art can ar-
range them at will as required in practice. For example, the
surface area of the part 2 can be twice those of the parts 1
and 3, or the ratio of the surface areas of the parts 1 to 3
can be 3:2:1, etc., and enumeration thereof will be omitted
here. Undoubtedly, the thicknesses of the respective parts
can also be set at will to achieve desired optical distribu-
tion. Of course, other profile dimensions than a surface area

and a thickness can also be arranged, and enumeration thereof
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will be omitted here.

[0026] As can be apparent, optical characteristics of the re-

spective parts can be configured otherwise instead of by ar-
ranging their scattering particles and/or surface shapes
and/or surface areas and/or thicknesses to configure their
scattering characteristics as described above, and a repeated

description thereof will be omitted here.

[0027] Furthermore one or two of the parts 1 to 3 can alterna-

tively be transmissive to light, and as illustrated in Fig.4,
the parts 1 and 3 are transmissive, and the part 2 is for
scattering. The lamp enclosure illustrated in Fig.4 is merely
illustrative, and alternatively another structure thereof can
be adopted, for example, the parts 1 and 2 are for scatter-
ing, and the part 3 is transmissive, and enumeration thereof

will be omitted here.

[0028] In a scenario with scattering particles embedded in the

base material of the lamp enclosure 200, the lamp enclosure
200 can be manufactured, for example, through three-color
plastic injection molding or stretch molding. Fig.l illus-
trates a scenario with the lamp enclosure 200 including three
parts, and if the number of parts thereof is larger than
three, then a bonding process will be required. Fig.b illus-
trates a scenario when a bonding process is required. As il-
lustrated in Fig.5, in the scenario with the lamp enclosure
including six parts, the parts 1 to 3 and the parts 4 to ©
can be formed respectively through three-color plastic injec-
tion molding or stretch molding and then joined together in a
bonding process. The joining means can be arbitrary, e.g.,
buckle type connection, tenon type connection, etc. Fig.5 il-
lustrates an example with identical surface areas of the
parts 1 to 6, but those skilled in the art can set at will
the surface areas of the parts 1 to 6, i.e., the respective

ratios of the heights a to ¢ of the parts 1 to 3 and of the
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parts 4-6 as required in practice.

[0029] With the lamp enclosure according to the embodiments of
the invention, a desired specific graph of optical distribu-
tion can be achieved flexibly without the use of any addi-

5 tional optical component, e.g., a reflector or a lens, and
thus good optical uniformity can be achieved with a simple
structure. Furthermore the structure of the light emitting
unit can be simplified and the size thereof can be made

smaller to thereby lower a cost thereof.

10 [0030] Fig.6 illustrates a graph of optical intensity distribu-
tion generated by the light emitting unit illustrated in
Fig.4. The bat-like graph in the figure represents graphs of
optical intensity distribution along 0O-degree and 180-degree
cross sections, and the pear-like graph in the figure repre-

15 sents graphs of optical intensity distribution along 90-
degree and 270-degree cross sections. Fig.7a to Fig.7c illus-
trate a grey level graph and an illuminance distribution
graph generated by the light emitting unit, where Fig.7a is a
gray level graph of the light emitting unit according to the

20 embodiment of the invention illuminating a 2m-by-2m reception
plate. As illustrated in Fig.7a, the light emitting unit gen-
erates a uniform gray level graph. Fig.7b illustrates an il-
luminance distribution graph in the direction Y with the ab-
scissa X=0, and Fig.7c illustrates an illuminance distribu-

25 tion graph in the direction X with the ordinate Y=0. As il-
lustrated in Fig.7b and Fig.7c, the light emitting unit ac-
cording to the embodiment of the invention generates a smooth

illuminance graph.

[0031] Fig.8a illustrates a perspective view illustrating a
30 case where the light emitting unit according to the embodi-
ment of the invention is arranged on a luminary, €.g9., an LED
lamp tube, etc. Fig.8b is a cross sectional view of the lamp

tube in Fig.8a. Fig.8 illustrates an example of the light
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emitting unit according to the embodiment of the invention
applied to the LED lamp tube, but the light emitting unit ac-
cording to the embodiment of the invention will not be lim-
ited to the application to an LED lamp tube but can also be
applicable to other luminaries, e.g., an incandescent lamp,

etc. The invention will not be limited in this respect.

[0032] Furthermore how to configure optical characteristics of

the respective constituting parts in the lamp enclosure of
the light emitting unit according to the embodiment of the
invention has been described above taking scattering charac-
teristics as an example, any other optical characteristics of
the respective constituting parts can be configured similarly

to achieve desired optical distribution.

[0033] Although the invention has been disclosed above in the

description of the embodiments of the invention, it shall be
appreciated that those skilled in the art can make wvarious
modifications, adaptations or equivalents to the invention
without departing from the spirit and scope of the appended
claims, These modifications, adaptations or equivalents shall
also be regarded as coming into the claimed scope of the in-

vention.
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Claims

1. A light emitting unit, comprising a light emitting
element and a lamp enclosure which encloses the light emit-
ting element and comprises a plurality of parts, at least two
of which have different optical characteristics from each

other.

2. The light emitting unit according to claim 1,
wherein the optical characteristics are scattering character-

istics of the respective parts of the lamp enclosure.

3. The light emitting unit according to claim 2,
wherein respective ones of the at least two parts are differ-
ent in terms of one or more of the following characteristics
so that the scattering characteristics of the at least two

parts are different from each other:

the refractive indexes of scattering particles embedded

in a base material comprised in the respective parts;

the arrangement densities of the scattering particles
embedded in the base material comprised in the respective

parts;
the surface shapes of the respective parts; and
the surface areas of the respective parts.

4. The light emitting unit according to claim 3,
wherein the surface shapes are any one or combination of the
following: spherically convex, spherically concave, pyrami-

dally convex and pyramidally concave.

5. The light emitting unit according to any one of
claims 1 to 4, wherein at least one of the parts is a trans-
missive part to transmit rays of light emitting from the

light emitting unit.
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6. The light emitting unit according to any one of

claims 1 to 5, wherein the light emitting unit is an LED.

7. A luminary, comprising the light emitting unit ac-

5 cording to any one of claims 1 to 6.
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