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(54) FIREPROOF LED LIGHTING

(57) A fireproof LED lamp is provided by the present
invention, including a LED circuit board (1), a LED lens
(2) and a lamp ring (3) provided with a side wall, wherein
the LED circuit board (1) is provided with a LED light (4),
the LED circuit board (1), LED light (4) and LED lens (2)
are placed in the lamp ring (3), a radiator (5) is provided
behind the LED circuit board (1), and a fireproof expan-
sion unit (6) made of a fireproof expansion material is

provided on the front and/or on the side of the LED circuit
board (1). In case of fire, the fireproof expansion unit will
expands to cover the surface of the LED circuit board (1)
and gaps around the LED circuit board to prevent the
LED circuit board (1) being burnt, and to prevent a flame
go out of the gaps of the lamp to effectively prevent the
spread of fire.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to the
lighting field, and specifically to an embedded fireproof
LED lamp.

BACKGROUND OF THE INVENTION

[0002] An embedded ceiling lamp is generally used in
modern interior decoration, household lighting or office
lighting, and the most common application of the embed-
ded ceiling lamp is fitted in a through hole in a ceiling.
However, most of ceilings of a ceiling system are made
of ordinary combustible materials, such as wood, plas-
tics, or the like, when a ceiling is fitted with an embedded
ceiling lamp, the ceiling will probably catch alight once
the temperature of a lamp bulb in the lamp gets too high.
Moreover, when a fire occurs in the room, as the existing
embedded lamp, especially the existing embedded LED
lamp, generally does not have the function of fireproof,
a flame will go up from the gap in the lamp and the gap
between the lamp and the ceiling, and the circuit board
of the LED lamp will be burnt out by a high temperature
that the flame is easier to go out of the burnt lamp to
ignite other combustible materials on the ceiling.
[0003] See Figure 11, in some embedded lamps, a
lamp shade 10 is provide outside the lamp to achieve
fireproof effect, the light source 70, the lamp ring 80 and
the radiator 90 of the lamp are placed in the lamp shade
10, and a through hole 60 is provided in the top of the
lamp shade 10 for heat dissipating. However, the through
hole has a limited ability for heat dissipating such that
the heat of the lamp accumulates in a confined space
between the lamp shade 10 and the lamp, which leads
to a bad heat dissipation effect that the lamp may be
burnt or accumulated hair, dust or other combustible ma-
terials may be ignited due to overheating. In addition, the
lamp shade 10 is provided with a through hole 60 that
when there is a fire it is easy for a flame go out of the
through hole to make fire spread. Therefore this structure
cannot effectively prevent fire.
[0004] British Patent No.2462155 discloses a LED
lamp, referring to Figure 12, including a fireproof compo-
nent 113 that is a sheet metal provided with a hole for
sending out the light from which LED light source can
shine out. Such structure achieve the function of fireproof
by providing a high temperature resistance sheet metal,
the LED lamp and circuit board are provided behind the
fireproof component to avoid being burnt effectively, and
the LED lamp and circuit board contact with the radiator
129 to allow effective heat dissipation by the radiator.
However, such structure only has the function of fire-
proof, and has no function of thermal insulation, while
the embedded lamp will reach high temperature in use
that surrounding hair, clutter or other combustible mate-
rials is easy to be ignited to cause a fire when the tem-

perature is too high, so there is a high risk. In addition,
the alignment of the hole of the fireproof component and
the light source is easy to have a gap, which will yield no
positive fireproof effect, and the fireproof component is
easy to form a crack by impact, high temperature or oth-
ers, which leads to the failure of fireproof.
[0005] Thus, it is necessary to provide a fireproof LED
lamp with stable fireproof performance, simple structure,
thermal insulation, lower temperature on surface and se-
curity.

SUMMARY OF THE INVENTION

[0006] In view of the above, a principal object of the
present invention is to provide a fireproof LED lamp with
stable fireproof performance, simple structure, thermal
insulation and security.
[0007] In order to achieve the purpose of the present
invention, according to a preferred embodiment of the
present invention, the following solution is presented.
[0008] A fireproof LED lamp is provided by the present
invention, including a LED circuit board, a LED lens and
a lamp ring provided with a side wall, wherein the LED
circuit board is provided with a LED light, the LED circuit
board, LED light and LED lens are placed in the lamp
ring, a radiator is provided behind the LED circuit board,
and a fireproof expansion unit made of a fireproof expan-
sion material is provided on the front and/or on the side
of the LED circuit board. Using the lamp structure of the
present invention, the fireproof expansion unit will ex-
pands to cover the surface of the LED circuit board and
gaps around the LED circuit board in case of fire to pre-
vent the LED circuit board being burnt, and to prevent a
flame go out of the gaps of the lamp to effectively prevent
the spread of fire. Moreover, the fireproof expansion unit
still has a function of heat insulation that in general use
the fireproof expansion unit provided on the front and/or
on the side of the LED circuit board can effectively pre-
vent the heat from the lamp bulb from impacting the LED
circuit board.
[0009] Many different arrangements can be used for
the fireproof expansion unit.
[0010] Preferably, the fireproof expansion unit can be
composed by a plurality of fireproof expansion blocks
provided on the front of the LED circuit board. In the case
of high temperature or fire, the plurality of fireproof ex-
pansion blocks will expend with heat and be connected
with each other to form a tight protection layer for thermal
insulation and fireproof.
[0011] Preferably, the fireproof expansion unit can be
a sheet-like fireproof expansion unit provided on the front
of the LED circuit board, on which an opening is arranged
corresponding to the LED light, such that light of the LED
lamp can transmit through the opening. In the case of
high temperature or fire, the sheet-like fireproof expan-
sion unit will expend with heat and fill the opening and
surrounding gaps to form a tight protection layer for ther-
mal insulation and fireproof. In addition, the sheet-like
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fireproof expansion unit is simple for machining and easy
to assemble.
[0012] Preferably, the fireproof expansion unit can be
composed by a plurality of fireproof expansion blocks
provided on the side of the LED circuit board, which can
effectively prevent the LED circuit board from being im-
pacted by a high temperature from a gap on the side of
the LED circuit board. In the case of high temperature or
fire, the plurality of fireproof expansion blocks will expend
with heat and cover the front and side parts of the LED
circuit board and surrounding gaps to form a tight pro-
tection layer for thermal insulation and fireproof.
[0013] Preferably, the fireproof expansion unit can be
an annular fireproof expansion unit provided on the side
of the LED circuit board, which can effectively prevent
the LED circuit board from being impacted by a high tem-
perature from a gap on the side of the LED circuit board.
In the case of high temperature or fire, the fireproof ex-
pansion unit will expend with heat and cover the front
and side parts of the LED circuit board and surrounding
gaps to form a tight protection layer for thermal insulation
and fireproof. In addition, the annular fireproof expansion
unit is simple for machining and easy to assemble.
[0014] Preferably, the fireproof expansion unit can be
arranged both on the front and on the side of the LED
circuit board, and its arrangement can be any combina-
tion of the above arrangements.
[0015] A cavity may be formed around the LED light
and circuit board, which can extend from the side wall of
the lamp ring. The fireproof expansion unit also can be
arranged on the inner wall of the cavity, and also arranged
on the front and/or on the side of the LED circuit board.
[0016] Further, the fireproof LED lamp also includes a
face ring, the side wall of the face ring and the side wall
of the lamp ring are respectively provided with a bulge
and a clip which are matched, and the face ring and the
lamp ring are assembled together by the a bulge and clip.
The bulge can overcome the resistance of the clip under
external force to assemble the face ring on the lamp ring,
while the clip can hold the face ring firmly by its elasticity
to fasten the face ring on the lamp ring. Such mechanism
can achieve rapid assembly of the face ring.
[0017] Another arrangement can be used for the rapid
assembly mechanism for the face ring and the lamp ring,
where the side wall of the lamp ring is provided with a
lug that projects inward, accordingly a pit matched with
the lug is provided on the side wall of the face ring, and
the side wall of the face ring has certain flexibility to make
the face ring assembled in the lamp ring. In addition, a
guiding slope is provided on the end of the side wall of
the face ring to facilitate the face ring rapid assembly.
[0018] A further arrangement can be used for the as-
sembly mechanism for the face ring, where a clip is pro-
vided on the face ring, the section of the side wall of the
lamp ring is an inverted trapezoid of which the side at the
opening of the lamp ring is smaller. The face ring and the
lamp ring can be assembled by the matching of the clip
and the inverted trapezoid side wall of the lamp ring. The

clip of the assembled face ring is steadily fixed in the
inverted trapezoid side wall of the lamp ring, so as to
keep the stability of the assembly of the face ring. Such
mechanism can achieve rapid assembly of the face ring.
[0019] Compared with prior arts, the present invention
has the following advantages:
[0020] In the case of fire, for the LED lamp of the
present invention, the fireproof expansion unit will ex-
pands to cover the surface of the LED circuit board and
gaps around the LED circuit board to prevent the LED
circuit board being burnt, and to prevent a flame go out
of the gaps of the lamp to effectively prevent the spread
of fire. Moreover, the fireproof expansion unit still has a
function of heat insulation that in general use the fireproof
expansion unit provided on the front and/or on the side
of the LED circuit board can effectively prevent the heat
from the lamp bulb from impacting the LED circuit board.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Figure 1 shows a section view of a fireproof LED
lamp according to a first embodiment of the present
invention.

Figure 2 shows a section view of a fireproof LED
lamp according to a second embodiment of the
present invention.

Figure 3 shows a section view of a fireproof LED
lamp according to a third embodiment of the present
invention.

Figure 4 shows an exploded view of a fireproof LED
lamp according to a first embodiment of the present
invention.

Figure 5 shows an exploded view of a fireproof LED
lamp according to a second embodiment of the
present invention.

Figure 6 shows a space diagram of a fireproof LED
lamp according to one embodiment of the present
invention.

Figure 7 shows a section view of no cavity formed
around the LED circuit board.

Figure 8 shows a section view of a cavity formed
around the LED circuit board.

Figure 9 shows a schematic view of an assembly
structure of for a face ring according to one embod-
iment of the present invention.

Figure 10 shows a schematic view of an assembly
structure of for a face ring according to another em-
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bodiment of the present invention.

Figure 11 shows a schematic view of a lamp accord-
ing to one prior art.

Figure 12 shows a schematic view of a lamp accord-
ing to another prior art.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Please refer to Figures 1-6. The fireproof LED
lamp of the present invention includes a LED circuit board
1, a LED lens 2, a lamp ring 3 provided with a first side
wall, and a face ring 7 provided with a second side wall,
wherein the LED circuit board is provided with a LED light
4, the LED circuit board 1, LED light 4 and LED lens 2
are placed in the lamp ring 3, the face ring 7 is placed on
the outside of the lamp ring 3, a radiator 5 is provided
behind the LED circuit board 1, and a fireproof expansion
unit 6 made of a fireproof expansion material is provided
on the front and/or on the side of the LED circuit board
1, and the whole fireproof LED lamp is mounted on a
ceiling by a mounting bracket 8. Using the lamp structure
of the present invention, the fireproof expansion unit will
expands to cover the surface of the LED circuit board
and gaps around the LED circuit board in case of fire to
prevent the LED circuit board being burnt, and to prevent
a flame go out of the gaps of the lamp to effectively pre-
vent the spread of fire. Moreover, the fireproof expansion
unit still has a function of heat insulation that in general
use the fireproof expansion unit provided on the front
and/or on the side of the LED circuit board can effectively
prevent the heat from the lamp bulb from impacting the
LED circuit board.
[0023] Many different arrangements can be used for
the fireproof expansion unit. The fireproof expansion unit
can be arranged as one or more fireproof expansion
blocks, and can be arranged on the front or on the side
of the LED circuit board.
[0024] As shown in Figures 1 and 4, in the first embod-
iment, the fireproof expansion unit is a sheet-like fireproof
expansion unit 6 provided on the front of the LED circuit
board 1, on which an opening 61 is arranged correspond-
ing to the LED light 4, such that light of the LED light can
transmit through the opening. In the case of high tem-
perature or fire, the sheet-like fireproof expansion unit
will expend with heat and fill the opening and surrounding
gaps to form a tight protection layer for thermal insulation
and fireproof. In addition, the sheet-like fireproof expan-
sion unit is simple for machining and easy to assemble.
[0025] As shown in Figures 2 and 5, in the second em-
bodiment, the fireproof expansion unit is an annular fire-
proof expansion unit provided on the side of the LED
circuit board, preferably, the fireproof expansion unit can
be attached on the inside of the side wall of the lamp ring.
Such the fireproof expansion unit can also effectively pre-
vent the LED circuit board from being impacted by a high
temperature from a gap on the side of the LED circuit

board. In the case of high temperature or fire, the fireproof
expansion unit will expend with heat and cover the front
and side parts of the LED circuit board and surrounding
gaps to form a tight protection layer for thermal insulation
and fireproof. In addition, the annular fireproof expansion
unit is simple for machining and easy to assemble.
[0026] Please refer to Figure 3. In the third embodi-
ment, the fireproof expansion unit is arranged both on
the front and on the side of the LED circuit board, such
that the fireproof expansion unit will has expended with
heat at 180 degrees Celsius and form an integral wafer-
like fire protection layer which has good performance in
heat insulation and fire proofing that even the lamp and
other component is burnt at about 600 degrees Celsius
the fire protection layer will never be affected.
[0027] Please refer to Figure 7. The lamp ring can be
flush with the LED circuit board, and the fireproof expan-
sion unit is arranged on the front surface of the LED circuit
board. In addition, as shown in Figure 8, a cavity may be
formed around the LED light and circuit board, and the
fireproof expansion unit also can be arranged on the inner
wall of the cavity. The cavity is also arranged on the front
and/or on the side of the LED circuit board.
[0028] Please refer to Figure 7. As a preferable em-
bodiment, the side wall of the face ring 7 and the side
wall of the lamp ring 3 are respectively provided with a
clip 71 and a bulge 31 which are matched, and the face
ring and the lamp ring are assembled together by the a
bulge and clip. The bulge can overcome the resistance
of the clip under external force to assemble the face ring
on the lamp ring, while the clip can hold the face ring
firmly by its elasticity to fasten the face ring on the lamp
ring. Such mechanism can achieve rapid assembly of
the face ring.
[0029] Please refer to Figure 7. Another arrangement
as shown in Figure 10 can be used for the rapid assembly
mechanism for the face ring and the lamp ring, where
the side wall of the lamp ring 3 is provided with a lug 32
that projects inward, accordingly a pit 73 matched with
the lug 32 is provided on the side wall of the face ring 7,
and the side wall of the face ring 7 has certain flexibility
to make the face ring 7 assembled in the lamp ring 3. In
addition, a guiding slope 74 is provided on the end of the
side wall of the face ring 7 to facilitate the face ring rapid
assembly.
[0030] A further arrangement can be used for the as-
sembly mechanism for the face ring (not shown), where
a clip is provided on the face ring, the section of the side
wall of the lamp ring is an inverted trapezoid of which the
side at the opening of the lamp ring is smaller. The face
ring and the lamp ring can be assembled by the matching
of the clip and the inverted trapezoid side wall of the lamp
ring. The clip of the assembled face ring is steadily fixed
in the inverted trapezoid side wall of the lamp ring, so as
to keep the stability of the assembly of the face ring.
[0031] The described embodiments of the present in-
vention are presented for the purpose of illustration, not
limitation. Those skilled in the art will recognize that the
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present invention can be practiced with modification with-
in the spirit and scope of the claims.

Claims

1. A fireproof LED lamp, comprising a LED circuit
board, a LED lens and a lamp ring provided with a
side wall, wherein the LED circuit board is provided
with a LED light; the LED circuit board, the LED light
and the LED lens are placed in the lamp ring, a ra-
diator is provided behind the LED circuit board, char-
acterized in that a fireproof expansion unit made of
a fireproof expansion material is provided on the front
and/or on the side of the LED circuit board.

2. The fireproof LED lamp of claim 1, characterized in
that the fireproof expansion unit is composed by a
plurality of fireproof expansion blocks provided on
the front of the LED circuit board.

3. The fireproof LED lamp of claim 1, characterized in
that the fireproof expansion unit is a sheet-like fire-
proof expansion unit provided on the front of the LED
circuit board, in which an opening is provided corre-
sponding to the LED light.

4. The fireproof LED lamp of claim 1, characterized in
that the fireproof expansion unit is composed by a
plurality of fireproof expansion blocks provided on
the side of the LED circuit board.

5. The fireproof LED lamp of claim 1, characterized in
that the fireproof expansion unit is an annular fire-
proof expansion unit provided on the side of the LED
circuit board.

6. The fireproof LED lamp of claim 1, further comprising
a face ring, characterized in that the side wall of
the face ring and the side wall of the lamp ring are
respectively provided with a bulge and a clip which
are matched to each other, and the face ring and the
lamp ring are assembled together by the bulge and
the clip.

7. The fireproof LED lamp of claim 1, further comprising
a face ring, characterized in that a clip is provided
on the face ring, the section of the side wall of the
lamp ring is an inverted trapezoid of which the side
at the opening of the lamp ring is smaller, and the
face ring and the lamp ring are assembled by match-
ing the clip to the inverted trapezoid side wall of the
lamp ring.

8. The fireproof LED lamp of claim 1, further comprising
a face ring, characterized in that the side wall of
the lamp ring is provided with a lug that projects in-
ward, accordingly a pit matched with the lug is pro-

vided on the side wall of the face ring, and the face
ring and the lamp ring are assembled by the match-
ing of the lug and the pit.

9. The fireproof LED lamp of claim 8, characterized in
that a guiding slope is provided on the end of the
side wall of the face ring.
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