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Description

A Housing for an Illuminating Apparatus, a Manufacturing
Method of the Same, and an Illuminating Apparatus Having the

Housing

Technical Field

The present invention relates to a housing for an illuminat-
ing apparatus and a manufacturing method of the same. In ad-
dition, the present invention further relates to an illumi-

nating apparatus having the housing of the above type.

Background Art

With the constant improvement of the level of the material
and cultural life, more and more choose to go out at night to
take part in various activities. Consequently, it becomes
more and more important to well illuminate the street. Be-
sides, with the continuous development of the LED chip tech-
nology, people use the LED more and more as the light source
applied to the streetlamp for illuminating the street. How-
ever, this requires the housing of the streetlamp to have a
good waterproof and dustproof performance since the street-

lamp is used in the outdoor environment.

In the prior art, the housing of the streetlamp is usually
composed of an upper housing portion and a lower housing por-
tion. The two housing portions are locked together and form
a cavity for accommodating an LED lighting assembly therein,
wherein one housing portion has a transparent cover. In or-
der to seal the housing, on a joint surface where the upper
housing portion and the upper housing portion are against

each other is usually arranged a sealing ring made from a
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rubber. Such housing can be dustproof and waterproof to a
certain degree. However, since the two housing portions are
locked together or fixed together via fastening bolts, the
sealing ring is compressed to different degrees at different
places between the housing portions, i.e. it may be tightly
held at some places and loosely at some other places. The
sealing effect may be unfavorable at the places where the
gsealing ring is loosely held, and water and dust possibly en-
ter an inside of the housing from such placesg, thus causing

damage to the LED lighting assembly therein.

Summary of the Invention

In order to solve the above problem, the present invention
provides a housing for an illuminating apparatus. The hous-
ing is capable of providing an excellent waterproof perform-
ance with a simple structure and a low cost. In addition,
the present invention further provides an illuminating appa-
ratus having the housing of the above type and a manufactur-

ing method of the housing of the above type.

The first object of the present invention is accomplished via
a housing for an illuminating apparatus through the following
solution. The housing comprises an upper housing portion and
a lower housing portion assembled together with respective
contact surfaces to form an assembling cavity, wherein a
first groove and a second groove are formed on contact sur-
faces of the upper housing portion and the lower housing por-
tion respectively, and the first groove and the second groove
jointly define a filling channel surrounding the assembling
cavity, and wherein the filling channel is filled with a
solidifiable liquid potting glue. In one solution of the
present invention, a close matching between the contact sur-

faces of the two housing portions is assured by improving the
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manufacturing precision, so as to guarantee a sufficient
anti-leakage performance of the filing channel constituted by
the first groove and the second groove, because the liquid
potting glue will not easily flow out from the contact sur-
faces of the two housing portions since the filling channel
should be potted with the liquid potting glue. Moreover, in
one solution of the present invention, no matter how irregu-
lar a shape of the filling channel constituted by the two
groovesg isg, the ligquid potting glue can be completely potted
into any area of the filling channel, and a situation of loss
of sealing caused by deformation due to stress will not ap-
pear when the housing is exerted with a non-uniform external
force. Therefore, the housing according to the present in-

vention provides an excellent sealing performance.

Preferably, the first groove and the second groove extend in
form of labyrinth respectively to define a labyrinth-type
filling channel that further increases the difficulty of the
water entering the inside of the housing, so as to improve

the waterproof performance of the housing.

According to the present invention, the liquid potting glue
is made from epoxy resin, silicon rubber or polyurethane. Of
course, the liquid potting glue also may be made from other
liquid potting materials suitable as waterproof sealing mate-

rial.

According to one preferred solution of the present invention,
the upper housing portion or the lower housing portion is
provided with an injection hole and an vent hole opening into
the filling channel. After the upper and lower housing por-
tions are locked together, the £filling channel relatively
sealed is formed between the contact surfaces. Thus, a gas

in the filling channel might block filling of the ligquid pot-
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ting glue when the liquid potting glue is filled through the
injection hole, then addition of a vent hole will smooth the
potting, and could effectively prevent generation of bubbles
in the filling channel that will negatively affect the seal-

ing effect.

According to one preferred solution of the present invention,
a transparent cover is mounted on one of the upper housing
portion and the lower housing portion, and the other one of
the upper housing portion and the lower housing portion is
designed as a heat sink with a plurality of fins. The con-
figuration of one housing portion as the heat sink can effec-
tively decrease the number of parts of the housing and reduce
the cost; and using one portion of the housing simultaneously
as the heat sink also effectively shortens a length of a
thermal path between a lighting assembly and the heat sink,
reduces a thermal resistance, improves a thermal dissipating
performance, and further improves an illuminating efficiency
of the lighting assembly, especially of an LED lighting as-
sembly.

Preferably, the transparent cover is made from a glass or

plastic.

According to the present invention, the upper housing portion
and the lower housing portion are bonded or welded together.
Since the filling channel has been filled with the liquid
potting glue that can be effectively filled in every corner
of the filling channel after solidification, there is no need
to use bolts to tightly fasten the two housing portions, as
in the prior art, for further holding a sealing member be-
tween the two housing portions. The housing according to the
present invention effectively decreases the number of parts.

Moreover, since the bolts are not used in the housing of the
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present invention, stress concentration points causing defor-
mation of a sealing member at places where the bolts are in-

stalled as in the prior art will not appear.

Preferably, one of the upper housing portion and the lower
housing portion is provided with at least one hook, and the
other one of the upper housing portion and the lower housing
portion is provide with at least one recess engaging wiht the
hook. Such a simple hook connection enables the upper hous-
ing portion and the lower housing portion to be simply com-
bined with and separated from each other. Accordingly, the
hook can be simply withdrawn from the recess to open the
housing in a situation that the 1lighting assembly in the
housing is failed, and the hook is again snapped into the re-
cess after maintenance so as to lock the upper and lower
housing portions once again; and a perfect sealing housing is

formed again after the liquid potting glue is filled.

Another object of the present invention is accomplished via a
manufacturing method of a housing for an illuminating appara-
tus through the following solution. The method includes the
steps of: a) providing an upper housing portion and a lower
housing portion; b) forming a first groove and a second
groove on contact surfaces of the upper housing portion and
the lower housing portion, respectively; c¢) providing an in-
jection hole and an vent hole on the upper housing portion or
the lower housing portion; d) assmebling the upper housing
portion and the lower housing portion together to form an as-
sembling cavity, and the first groove and the second groove
defined a filling channel surrounding the assembling cavity;
e) 1injecting a liquid potting glue into the filling channel
through the injection hole; and f) solidifying the 1liquid
potting glue. The housing manufactured by the method accord-

ing to the present invention has a simpler structure and a
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better sealing performance.

According to the method of the present invention, in the step
a), mounting a transparent cover on one of the upper housing
portion and the lower housing portion, and providing the
other one of the upper housing portion and the lower housing
portion is as a heat sink with a plurality of fines. The
configuration of one housing portion as the heat sink can ef-
fectively decrease the number of parts of the housing and re-
duce the cost. Using one portion of the housing simultane-
ously as the heat sink also effectively shortens a length of
a thermal path between a lighting assembly and the heat sink,
reduces a thermal resistance, improves a thermal dissipating
performance, and further improves an illuminating efficiency
of the lighting assembly, especially of the LED lighting as-
sembly.

Preferably, in the step d), the upper housing portion and the
lower housing portion are bonded or welded together, which
effectively decreases the number of the parts. Moreover,
since bolts are not used in the method of the present inven-
tion, stress concentration points causing deformation of a
sealing member at places where the bolts are installed as in

the prior art will not appear.

Further preferably, in the step d), one of the upper housing
portion and the lower housing portion is provided with at
least one hook, and the other one of the upper housing por-
tion and the lower housing portion is provided with at least
one recess engaging with the hook. Such simple hook connec-
tion enables the upper housing portion and the lower housing
portion to be simply combined with and separated from each
other. Accordingly, the hook can be simply withdrawn from

the recess to open the housing in a situation that the light-
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ing assembly in the housing is failed, and the hook is again
snapped into the recess after maintenance so as to lock the
upper and lower housing portions once again; and a perfect
sealing housing is formed again after the liquid potting glue

is filled.

The last object of the present invention lies in providing an
illuminating apparatus having the housing of the above type.
An LED lighting assembly is arranged in an assembling cavity
of the housing of the illuminating apparatus. The illuminat-
ing apparatus has an excellent waterproof performance with a

simple structure and a low cost.

Preferably, a reflector array is further arranged in the as-
sembling cavity of the housing, each LED chip of the LED
lighting assembly corresponds to one reflector element of the
reflector array, which is favorable for adjusting independ-
ently light from the LED chip according to different situa-

tions so as to realize different optical performances.

Brief Description of the Drawings

The accompanying drawings constitute a part of the present
Description 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 de-
scribe the principles of the present invention together with
the Description. In the accompanying drawings the same com-
ponents are represented by the same reference numbers. As

shown in the drawings:

Fig. 1 is a schematic diagram of an upper housing portion of

a housing according to the present invention;
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Fig. 2 is a schematic diagram of a lower housing portion of

the housing according to the present invention;

Fig. 3 is a schematic diagram of the housgsing in an assembled

state according to the present invention;

Fig. 4 is a sectional view of the housing according to the

present invention; and

Fig. 5 is a schematic diagram of an illuminating apparatus

according to the present invention.

Detailed Description of the Embodiments

Fig. 1 is a schematic diagram of an upper housing portion 1
of a housing according to the present invention. As can be
seen from the figure, the upper housing portion 1 has a top
surface configured as a transparent cover 8 and four side
walls reaching uprightly from the top surface. These side
surfaces jointly define an assembling cavity 14. Besides, it
can be seen from Fig. 1 that end surfaces of the four side
walls are configured with a first groove 3 extending on re-
spective end surfaces. Meanwhile, a hook 9 is further con-
figured on the four side walls. In one solution of the pre-
sent invention, the transparent cover 8 may be made from a
transparent glass or plastic. In addition, it also can be
seen from Fig. 1 that the upper housing portion 1 is further
configured with an injection hole 6 communicating with a
filling channel 5, and a potting glue 16 is filled into the

housing through the injection hole 6.

Fig. 2 is a schematic diagram of a lower housing portion 2 of
the housing according to the present invention. The lower

housing portion 2 in one solution of the present invention is
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configured as heat sink that has a plurality of fins 15.
Meanwhile, a mounting surface of the lower housing portion 2
ig configured with a second groove 4 that corresponds to an
extending direction of the first groove 3 shown in Fig. 1, so
as to constitute jointly with the first groove 3 the filling
channel 5 (see Fig. 4) when the upper housing portion 1 is
locked onto the lower housing portion 2. Moreover, it can be
gseen from Fig. 2 that on the lower housing portion 2 is fur-
ther configured a recess 10 corresponding to a position of
the hook 9 shown in Fig. 1, so as to allow the hook 9 to be
snapped into the recess 10 when the upper housing portion 1
and the lower housing portion 2 are locked together, and thus
fixedly connecting the upper housing portion 1 and the lower
housing portion 2. Certainly, the upper housing portion 1
and the lower housing portion 2 according to the present in-
vention also may be welded or bonded together. Besides, on
the lower housing portion 2 is further configured a corre-
sponding vent hole 7 communicating with the f£illing channel 5
for exhausting a gas when the liquid potting glue 16 is

filled.

Fig. 3 is a schematic diagram of the housing in an assembled
state according to the present invention. As can be seen
from the figure, the hook 9 has been snapped into the recess
10, and the injection hole 6 and the vent hole 7 can be seen

from a side surface of the housing.

Fig. 4 is a sectional view of the housing according to the
present invention. As can be seen from the figure, the first
groove 3 and the second groove 4 jointly constitute the fill-
ing channel 5 after the upper housing portion 1 and the lower
housing portion 2 are locked together. The filling channel 5
surrounds the assembling cavity 14 so as to provide a sealing

structure for the assembling cavity 14 when the liquid pot-
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ting glue 16 1is filled into the £filling channel 5. Of
course, the first groove 3 and the second groove 4 also may
extend in a labyrinth manner so as to form a labyrinth-type

filling channel 5.

Fig. 5 is a schematic diagram of an illuminating apparatus
according to the present invention. The illuminating appara-
tus further comprises an LED lighting assembly arranged in
the assembling cavity 14 of the housing. The LED lighting
assembly comprisgses a plurality of LED chips 11 and a reflec-
tor array 12, wherein the reflector array 12 comprises a plu-
rality of reflector elements 13, and wherein each reflector

element 13 corresponds to one LED chip 11.

In a manufacturing method of the present invention, firstly
the upper housing portion 1 and the lower housing portion 2
are locked together, wherein the hook 9 is snapped into the
recess 10, so that the first groove 3 and the second groove 4
constitute the filling channel 5. Consequently, the liquid
potting glue 16 ig filled into the filling channel 5 through
the injection hole 6 until a minute amount of the liquid pot-
ting glue 16 flows out from the vent hole 7. A sealing
structure is formed upon solidification of the liquid potting

glue 16.

The above ig merely preferred embodiments of the present in-
vention but not to limit the present invention. For the per-
son skilled in the art, the present invention may have vari-
ous alterations and changes. Any alterations, equivalent sub-
stitutions, improvements, within the spirit and principle of
the present invention, should be covered in the protection

scope of the present invention.
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List of reference signs
1 upper housing portion
2 lower housing portion
3 first groove
4 second groove
5 filling channel
6 injection hole
7 vent hole
8 transparent cover
9 hook
10 recess
11 LED chip
12 reflector array
13 reflector element
14 assembling cavity
15 fin

16 potting glue
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Patent claims

1. A housing for an illuminating apparatus, comprising an
upper housing portion (1) and a lower housing portion (2) as-
sembled together with respective contact surfaces to form an
assembling cavity (14), wherein a first groove (3) and a sec-
ond groove (4) are formed on the contact surfaces of the up-
per housing portion (1) and the lower housing portion (2) re-
spectively, and the first groove (3) and the second groove
(4) jointly define a filling channel (5) surrounding the as-
sembling cavity (14), and wherein the filling channel (5) is

filled with a solidifiable liquid potting glue (16).

2. The housing according to Claim 1, wherein the first
groove (3) and the second groove (4) extend in form of laby-
rinth respectively to define a labyrinth-type filling channel
(5).

3. The housing according to Claim 1 or 2, wherein the lig-
uid potting glue (16) is made from epoxy resin, silicon rub-

ber or polyurethane.

4. The housing according to Claim 1 or 2,, wherein the up-
per housing portion (1) or the lower housing portion (2) is
provided with an injection hole (6) and a vent hole (7) open-

ing into the filling channel (5).

5. The housging according to Claim 1 or 2,, wherein a
transparent cover (8) is mounted on one of the upper housing

portion (1) and the lower housing portion (2).
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6. The housing according to Claim 5, wherein the other one
of the upper housing portion (1) and the lower housing por-
tion (2) is designed as a heat sink with a plurality of fins

(15) .

7. The housing according to Claim 5, wherein the transpar-

ent cover (8) is made from a glass or plastic.

8. The housing according to any one of Claim 1 or 2,
wherein the upper housing portion (1) and the lower housing

portion (2) are bonded or welded together.

9. The housing according to any one of Claim 1 or 2,
wherein one of the upper housing portion (1) and the lower
housing portion (2) is provided with at least one hook (9),
and the other one of the upper housing portion (1) and the
lower housing portion (2) is provided with at least one re-

cess (10) engaging with the hook (9).

10. A manufacturing method of a housing for an illuminating

apparatus, including steps of:

a) providing an upper housing portion (1) and a lower housing

portion (2);

b) forming a first groove (3) and a second groove (4) on con-
tact surfaces of the upper housing portion (1) and the lower

housing portion (2), respectively;
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c¢) providing an injection hole (6) and an vent hole (7) on

the upper housing portion (1) or the lower housing portion

(2);

d) assembling the upper housing portion (1) and the lower
housing portion (2) together to form an assembling cavity
(14), and the first groove (3) and the second groove (4) de-
fined a filling channel (5) surrounding the assembling cavity

(14) ;

e) 1injecting a liquid potting glue (16) into the filling
channel (5) through the injection hole (6); and

f) solidifying the liguid potting glue (16).

11. The manufacturing method according to Claim 10, wherein
in the step a), mounting a transparent cover (8) on one of
the upper housing portion (1) and the lower housing portion
(2), and providing the other one of the upper housing portion

(1) and the lower housing portion (2) as a heat sink

12. The manufacturing method according to Claim 10, wherein
in the step d), the upper housing portion (1) and the lower

housing portion (2) are bonded or welded together.

13. The manufacturing method according to Claim 10, wherein
in the step d), one of the upper housing portion (1) and the
lower housing portion (2) is provided with at least one hook
(9), and the other one of the upper housing portion (1) and
the lower housing portion (2) is provided with at least one

recess (10) engaging with the hook (9).
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14. An illuminating apparatus, wherein the illuminating ap-
paratus has the housing according to any one of Claims 1-9,
and an LED lighting assembly is arranged in an assembly cav-

ity (14) of the housing.

15. The illuminating apparatus according to Claim 13,
wherein a reflector array (12) is further arranged in the as-
sembling cavity (14) of the housing, each LED chip (11) of
the LED lighting assembly corresponds to one reflector ele-

ment (13) of the reflector array (12).
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