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(54) Light emitting device

(57) A light emitting device (100) including a trans-
parent tube (110); a heat dissipating board (130) dis-
posed in the transparent tube (110); a light emitting ele-
ment (120) disposed on the heat dissipating board (130);
a fastening member (140) disposed in the transparent
tube (110) and having a fastening opening (141); and an
end cap (150) having an inner sidewall (151) and a fas-
tening part (152). The fastening part (152) has a fixing

FIG.

plane (152a) and a chamfering plane (152b). The fasten-
ing part (152) is fixedly disposed on the inner sidewall
(151) via the fixing plane (152a). The chamfering plane
(152b) inclines towards the fixing plane (152a) as getting
closer to an opening of the end cap (150). When the end
cap (150) covers the transparent tube (110), the fasten-
ing part (152) is buckled into the fastening opening (141)
via the chamfering plane (152b).
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The invention relates in general to a light emit-
ting device, and more particularly to alight emitting device
assembled by buckling.

Description of the Related Art

[0002] Sizes and specifications of conventional light
emitting devices are regulated by national/international
standards such as CNS 691 and IEC 60081. A light emit-
ting device includes a light emitting element, a transpar-
ent tube and two end caps. The light emitting element is
disposed in the transparent tube, and the two end caps
respectively cover two ends of the transparent tube.
[0003] The end caps are generally engaged to the
transparent tube via screw. Structural strength of the
above structure is good, but assembly time and costs are
increased. Further, additional parts may be needed to
cover the screw, or to cover a hole for passing assembly
tool (e.g., a screw driver) during an assembly process.

SUMMARY OF THE INVENTION

[0004] The invention is directed to a light emitting de-
vice, in which an end cap is assembled by buckling for
increasing an assembly speed.

[0005] According to an embodiment of the present in-
vention, a light emitting device is provided. The light emit-
ting device comprises a transparent tube, a heat dissi-
pating board, a light emitting element, a fastening mem-
ber and an end cap. The heat dissipating board is dis-
posed in the transparent tube. The light emitting element
is disposed on the heat dissipating board. The fastening
member is disposed at one end of the transparent tube
and has a fastening opening. The end cap has an inner
sidewall and has a fastening part. The fastening part has
afixing plane and a chamfering plane. The fastening part
is fixedly disposed on the inner sidewall via the fixing
plane. The chamfering plane inclines towards the fixing
plane as getting closer to an opening of the end cap.
When the end cap covers the transparent tube, the fas-
tening part is buckled into the fastening opening via the
chamfering plane.

[0006] The above and other aspects of the invention
willbecome better understood with regard to the following
detailed description of the preferred but non-limiting em-
bodiments. The following description is made with refer-
ence to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1Ais an appearance of a light emitting de-
vice according to an embodiment of the present inven-
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tion.

[0008] FIG. 1B is anexploded view of the light emitting
device in FIG. 1A.

[0009] FIG. 2 is an enlarged partial view of the trans-
parent tube in FIG. 1A.

[0010] FIG. 3is a partial view of the end cap in FIG. 1B.
[0011] FIG. 4 is a top view of the end cap in FIG. 3.
[0012] FIG. 5 is a schematic diagram of a fastening

part of an end cap assembled to a fastening opening of
a fastening member.

[0013] FIG. 6 is an enlarged view of an end cap of a
light emitting device according to another embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0014] FIG. 1A shows anappearance of a light emitting
device according to an embodiment of the present inven-
tion. FIG. 1B shows an exploded view of the light emitting
device in FIG. 1A. Referring to FIGS. 1A and 1B, for ex-
ample, a light emitting device 100 is a light tube, and
comprises a transparent tube 110, a light emitting ele-
ment 120 (FIG. 1B), a heat dissipating board 130 (FIG.
1B), a first fastening member 140 (FIG. 1B), a second
fastening member 160 (FIG. 1B), and two end caps 150.
As shownin FIG. 1A, the two end caps 150 are disposed
at two ends of the transparent tube 110, respectively.
[0015] As shownin Fig. 1B, the first fastening member
140 has a first fastening opening 141, and the end caps
150 has a first fastening part 152. When the end caps
150 covers one end of the transparent tube 110, the first
fastening part 152 of the end cap 150 is bucked into the
first fastening opening 141 of the first fastening member
140 via a first chamfering plane 152b (FIG. 2) of the first
fastening part 152. With such buckling means, the end
caps 150 are assembled to the first fastening member
140 with enhanced assembly readiness.

[0016] Details of the structure of the light emitting de-
vice 100 are further described with reference to FIGS. 2
to 5.

[0017] FIG. 2 shows an enlarged partial view of the
transparent tube 110 in FIG. 1A (section 2).

[0018] Referringto FIG. 2, forexample, the transparent
tube 110 may be a long or short transparent tube, with a
length thereof unlimited by the embodiment of the
present invention. The transparent tube 110 has an in-
ternal space 111 for accommodating the light emitting
element 120, the heat dissipating board 130, the first fas-
tening member 140 and the second fastening member
160. To increase the amount of light emitted from light
emitting device 100, the transparent tube 110 is made of
amaterial having a high transparency, e.g., glass or plas-
tic. It should be noted that, instead of a circular cross-
sectional shape, the transparent tube 110 may have oth-
er cross-sectional shapes. In an alternative embodiment,
the cross-sectional shape of the transparent tube 110
may be modified according to actual application require-
ments. For example, the cross-sectional shape of the
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transparent tube may be a rectangle or an ellipsoid.
[0019] The light emitting element 120 is disposed on
the heat dissipating board 130, and is a strip-like light
source module or another appropriate light source. Inthe
embodiment, alight emitting diode (LED) light bar is given
as an example. The light emitting element 120 may be
fixed on the heat dissipating board 130 through adhering,
fastening or buckling means, or may simply be placed
on the heat dissipating board 130.

[0020] The heatdissipating board 130 is for dissipating
heat generated by the light emitting element 120, and
may be made of a material having good heat conductivity,
e.g., a heat dissipating fin formed from aluminum extru-
sion. Further, the heat dissipating board 130 may also
be formed by a material having good workability through
a curving or stamping process.

[0021] The first fastening member 140 and the second
fastening member 160 are continual long strips, which
have a length greater than that of the transparent tube
110, with two ends of the first fastening member 140 and
the second fastening member 160 exceeding the two
ends of the transparent tube 110 (FIG. 1B). In an alter-
native embodiment, two first fastening members 140 hav-
ing a shorter length may be adopted and disposed at the
two ends of the transparent tube 110, with the two ends
of the first fastening members 140 exceeding the two
ends of the transparent tube 110.

[0022] The first fastening member 140 and the second
fastening member 160 have afirst fastening opening 141
and a second fastening opening 161, respectively. The
first fastening member 140 has a protruding end 142 ex-
ceeding one end of the transparent tube 110. The first
fastening opening 141 is disposed on the protruding end
142. In an embodiment, the first fastening opening 141
is spaced from an end plane 110s of the transparent tube
110 by approximately 1 to 3 mm, for example. As the first
fastening opening 141 is disposed on the protruding end
142 such that the protruding end is exposed outside the
transparent tube 110, the assembly of the end caps 150
are promoted.

[0023] Similarly, the second fastening member 160
has another protruding end 162 exceeding one end of
the transparent tube 110. The second fastening opening
161 is disposed on the protruding end 162. In an embod-
iment, the second fastening opening 161 is spaced from
an end plane 110s of the transparent tube 110 by ap-
proximately 1 to 3 mm, for example.

[0024] The first fastening member 140 and the second
fastening member 160 respectively have one side con-
nected to two sides of the heat dissipating board 130, in
a way that the first fastening member 140, the second
fastening member 160 and the heat dissipating board
130 jointly form a U-shaped-like structure. The other side
of the first fastening member 140 and the second fasten-
ing member 160 are respectively abutted against a rib
112 of the transparent tube 110. The rib 112 limits the
amount of rotation of the first fastening member 140 and
the second fastening member 160 to thus stabilize the
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first fastening member 140 and the second fastening
member 160. The first fastening member 140 and the
second fastening member 160 may be engaged to the
heat dissipating board 130 through assembly or buckling
means, or may be integrally formed with the heat dissi-
pating board 130. Further, the first fastening member
140, the second fastening member 160 and the heat dis-
sipating board 130 may be made of a same material or
different materials. In the embodiment, the first fastening
member 140 and the second fastening member 160 are
made of a material having good heat conductivity, so as
to increase an overall heat dissipating area of the first
fastening member 140, the second fastening member
160 and the heat dissipating board 130.

[0025] FIG. 3 shows an enlarged view of the end cap
150 in FIG. 1B. FIG. 4 shows a top view of the end cap
150 in FIG. 3.

[0026] The end cap 150 has an inner sidewall 151, a
first fastening part 152 and a second fastening part 153.
The first fastening part 152 has a first fixing plane 152a
and a first chamfering plane 152b. The second fastening
part 153 comprises a second fixing plane 153a and a
second chamfering plane 153b. The first fastening part
152 is disposed on the inner sidewall 151 via the first
fixing plane 152a, and the first chamfering plane 152b
inclines towards the first fixing plane 152a as approach-
ing closer to an opening 150p of the end cap 150.
[0027] Similarly, the second fastening part 153 is dis-
posed on the inner sidewall 151 via the second fixing
plane 153a, and the second chamfering plane 153b in-
clines towards the second fixing plane 153a as approach-
ing closer to the opening 150p of the end cap 150.
[0028] In the embodiment, the first chamfering plane
152b and the second chamfering plane 153b are inclined
planes, for example. In an alternative embodiment, the
first chamfering plane 152b and the second chamfering
plane 153b may respectively be an inclined plane, a
curved plane, or a combination thereof. For example, the
inclined plane may be a flat surface, and the curved plane
may be a circular cylindrical surface or an ellipsoidal cy-
lindrical surface. Further, geometric outlines of the sur-
faces of the first chamfering plane 152b and the second
chamfering plane 153b may be identical or different.
[0029] Thefirstchamfering plane 152b and the second
chamfering plane 153b are spaced by a second distance
L2 (FIG. 4), and the first fastening opening 141 and the
second fastening opening 161 are spaced by a first dis-
tance L1 (FIG. 2), with the second distance L2 being
smaller than the first distance L1. FIG. 5 shows a sche-
matic diagram of an assembly of the fastening parts of
the end caps and the fastening openings of the fastening
members described above. With such design, when the
end cap 150 covers one end of the transparent tube 110,
the first chamfering plane 152a of the first fastening part
152 pushes the first fastening member 140 inwards, such
that the first fastening part 152 is allowed to enter the
first fastening opening 141. After the first fastening part
152 insert into the first fastening opening 141, the first
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fastening part 152 protrudes to exceed the first fastening
opening 141 and is thus unlikely to disengage from the
first fastening member 140. In another embodiment, the
first fastening member 140 is flexible so that the first fas-
tening member 140 can be more easily pushed inwards
by the first chamfering plane 152b. Details of the process
of the second fastening part 153 inserting into the second
fastening opening 161 are similar to those of the first
fastening part 152 entering the first fastening opening
141, and shall be omitted herein.

[0030] To provide a more reliable engagement be-
tween the fastening members and the fastening parts,
the light emitting device of the embodiment further com-
prises an adhesive (not shown) for adhering the first fas-
tening member 140 with the first fastening part 152 of
the end cap 150, and for adhering the second fastening
member 160 with the second fastening part 153 of the
end cap 150.

[0031] Inthe embodiment, the lightemitting device 100
comprises, for example, two sets of fastening structures
formed by the fastening members and the fastening
parts. In an alternative embodiment, one of the two sets
of the fastening structures may be omitted. That s to say,
either the first fastening part 152 and the first fastening
opening 141 (or the first fastening member 140) or the
second fastening part 153 and the second fastening
opening 161 (or the second fastening member 160) may
be omitted.

[0032] Further, given that the fastening part of the end
cap can be buckled into the fastening opening of the
fastening member, the fastening part of the end cap of
the present invention may have different designs. An ex-
ample of such is to be described in the following embod-
iment.

[0033] FIG. 6 shows an enlarged view of an end cap
of a light emitting device according to another embodi-
ment of the present invention. In the embodiment, the
light emitting device comprises a transparent tube 110
(not shown), a light emitting element 120 (not shown), a
heat dissipating board 130 (not shown), a first fastening
member 140 (not shown), and an end cap 250.

[0034] The end cap 250 comprises two sets of fasten-
ing parts, each comprising a first fastening part 152 and
a lower plate 154. Each of the first fastening parts 152
has an end 152c¢ facing an inner side of the end cap 250.
The lower plate 154 is connected to the two ends 152¢
of the two first fastening parts 152 to reinforce overall
rigidness of the two first fastening parts 152 and the lower
plate 154. When the end cap 250 covers one end of the
transparent tube 110, two first chamfering planes 152b
of the two first fastening parts 152 are simultaneously
buckled into the first fastening opening 141. The number
of sets of the fastening parts is not limited by the embod-
iment of the present invention, and may be one or more
sets.

[0035] Comparing with the assembly method by screw,
the fastening approach of buckling the fastening opening
of the fastening member with the fastening part of the
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end cap described above significantly reducing time and
costs of the assembly process.

[0036] While the invention has been described by way
of example and in terms of the preferred embodiments,
itis tobe understood that the inventionis notlimited there-
to. On the contrary, it is intended to cover various mod-
ifications and similar arrangements and procedures, and
the scope of the appended claims therefore should be
accorded the broadest interpretation so as to encompass
all such modifications and similar arrangements and pro-
cedures.

Claims
1. A light emitting device (100), comprising:

a transparent tube (110);

a heat dissipating board (130), disposed in the
transparent tube;

a light emitting element (120), disposed on the
heat dissipating board;

a first fastening member (140), disposed at one
end of the transparent tube and having a first
fastening opening (141); and

an end cap (150), having an inner sidewall (151)
and comprising a first fastening part (152) on
the inner sidewall, wherein the first fastening
part has a fixing plane (152a) and a first cham-
fering plane (152b);

wherein, the first fastening part is fixedly dis-
posed on the inner sidewall via the first fixing
plane, and the first chamfering plane inclines to-
wards the first fixing plane as getting closer to
an opening of the end cap; when the end cap
covers one end of the transparent tube, the first
fastening part is buckled into the first fastening
opening via the first chamfering plane.

2. Thelightemitting device according to claim 1, where-
in the first chamfering plane is an inclined plane, a
curved plane, or a combination thereof.

3. Thelightemitting device according to claim 1, further
comprising:

two first fastening parts (152), disposed oppo-
site each other and respectively comprising an
end facing an internal of the end cap; and
alower plate (154), connected to the ends of the
two first fastening parts.

4. Thelightemitting device accordingto claim 1, where-
in the first fastening member is connected to the heat
dissipating board.

5. Thelightemitting device accordingto claim 1, where-
in the first fastening member and the heat dissipating
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board are integrally formed.

The light emitting device according to claim 1, further
comprising:

a second fastening member (160), having a sec-
ond fastening opening (161);

wherein, the end cap further comprises a second
fastening part (153), the second fastening part
has a second fixing plane (153a) and a second
chamfering plane (153b), the second fastening
part is fixedly disposed on the inner sidewall via
the second fixing plane, and the second cham-
fering plane inclines towards the second fixing
plane as getting closer to the opening of the end
cap; when the end cap covers the end of the
transparent tube, the second fastening part is
buckled into the second fastening opening via
the second chamfering plane.

The light emitting device according to claim 6, where-
in the first fastening member and the second fasten-
ing member are respectively connected to two sides
of the heat dissipating board.

The light emitting device according to claim 6, where-
in the first fastening member, the second fastening
member and the heat dissipating board are integrally
formed.

The light emitting device according to claim 6, where-
in the first fastening opening and the second fasten-
ing opening are spaced by a first distance, and the
first chamfering plane and the second chamfering
plane are spaced by a second distance, with the first
distance being greater than the second distance.

The light emitting device according to claim 1, where-
in the light emitting device is a light emitting diode
(LED) lamp tube, the light emitting elementis an LED
light bar, and the transparent tube is a long trans-
parent tube.

The light emitting device according toclaim 1, where-
in the first fastening member comprises a protruding
end (142) protruding and exceeding an end plane of
the transparent tube, and the first fastening opening
is located at the protruding end.

The light emitting device according to claim 11,
wherein the first fastening opening and the end plane
are spaced by a distance.

The light emitting device according to claim 1, where-
in the transparent tube comprises a rib (112), and
the first fastening member has one side neighboring
to the rib and one other side connected to the heat
dissipating board.
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14. The light emitting device according to claim 1, further

comprising:

an adhesive, for adhering the first fastening
member with the first fastening part of the end
cap.
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