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(54) LED lamp having higher efficiency

(57)  An LED lamp includes a heatsink housing (2)
and an alternating current LED module (1). The alternat-
ing current LED module includes a heat conducting por-
tion (10) combined with the heatsink housing and two
electrical connections (11) electrically connected with an
external power supply. Thus, the heatsink housing forms
a porous structure to provide a greater heatsink effect
and to quickly carry away the heat produced by the al-
ternating current LED module to enhance the heat dissi-
pation efficiency of the alternating current LED module.
In addition, the heatsink housing is directly formed to
have the profile of a common lamp housing and is pro-
vided with a metallic screw base (21), an insulating gas-
ket (22) and a power contact plate (23) so that the heat-
sink housing can be mounted on a traditional receptacle
to replace the conventional electric bulb.
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Description

[0001] The present invention relates to a lamp and,
more particularly, to an LED (light emitting diode) lamp
to provide a lighting function.

[0002] A conventional LED (light emitting diode) lamp
comprises an LED to emit light outwardly so as to provide
a lighting function. However, the LED is a heat source
and easily produces a high temperature during operation,
sothatitis necessary to provide a heat sink to carry away
the heat produced by the LED to prevent the LED from
being inoperative due to an overheat. A conventional
heat sink generally comprises a heatsink element, such
as a metallic heatsink fin, a heat conductive tube, a chill
enabling chip, a heat dissipation board, a cooling fan and
the like, so as to provide a heat dissipation effect to the
LED. However, the conventional heat sink cannot dissi-
pate the heat from the heat source exactly and quickly,
thereby greatly decreasing the heat dissipation efficien-
cy. In addition, the conventional heat sink has a very com-
plicated construction, thereby increasing the costs of fab-
rication. Further, the conventional heat sink does not
have an electrically insulating feature, thereby causing
danger during operation. Further, the conventional heat
sink is not a standardized product so that it cannot be
mounted on a traditional lamp.

[0003] In accordance with one embodiment of the
presentinvention, there is provided an LED (light emitting
diode) lamp, comprising a heatsink housing and an al-
ternating current LED module mounted in the heatsink
housing. The alternating current LED module includes a
heat conducting portion and two electrical connections.
The heat conducting portion of the alternating current
LED module is combined with the heatsink housing. The
electrical connections of the alternating current LED
module are electrically connected with an external power
supply. The heatsink housing forms a nonmetallic porous
structure with a great heat dissipation feature. The heat-
sink housing is formed to have the profile of a common
lamp housing. The heatsink housing has a hollow inside
provided with a receiving chamber to receive the alter-
nating current LED module.

[0004] In accordance with another embodiment of the
presentinvention, there is provided an LED (light emitting
diode) lamp, comprising a heatsink housing, at least one
alternating current LED module mounted in the heatsink
housing, and a heat conducting member mounted on the
heatsink housing. The alternating current LED module
includes a heat conducting portion and two electrical con-
nections. The heat conducting portion of the alternating
current LED module is combined with the heat conduct-
ing member. The electrical connections of the alternating
current LED module are electrically connected with an
external power supply. The heatsink housing forms a
nonmetallic porous structure with a great heat dissipation
feature. The heatsink housing is formed to have the pro-
file of a common lamp housing.

[0005] The primary objective of the present invention
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is to provide an LED lamp having a higher efficiency.
[0006] Another objective of the present invention is to
provide an LED lamp having a greater heatsink effect.
[0007] A further objective of the present invention is to
provide an LED lamp, wherein the heatsink housing
forms a porous structure with a great heat dissipation
feature and a high specific surface area to provide a
greater heatsink effect and to quickly carry away the heat
produced by the alternating current LED module so as
to enhance the heat dissipation efficiency of the alternat-
ing current LED module.

[0008] A further objective of the present invention is to
provide an LED lamp, wherein the heatsink housing is
directly formed to have the profile of a common lamp
housing and is provided with a metallic screw base, an
insulating gasket and a power contact plate so that the
heatsink housing can be mounted on a traditional recep-
tacle to replace the conventional electric bulb.

[0009] Further benefits and advantages of the present
invention will become apparent after a careful reading of
the detailed description with appropriate reference to the
accompanying drawings.

[0010] In the drawings:

Fig. 1 is a perspective view of an LED lamp in ac-
cordance with the preferred embodiment of the
present invention.

Fig. 2 is an exploded perspective view of the LED
lamp as shown in Fig. 1.

Fig. 3 is a front cross-sectional view of the LED lamp
as shown in Fig. 1.

Fig. 4 is an exploded perspective view of an LED
lamp in accordance with another preferred embodi-
ment of the present invention.

Fig. 5 is a front cross-sectional assembly view of the
LED lamp as shown in Fig. 4.

Fig. 6 is an exploded perspective view of an LED
lamp in accordance with another preferred embodi-
ment of the present invention.

Fig. 7 is a front cross-sectional assembly view of the
LED lamp as shown in Fig. 6.

Fig. 8 is a perspective view of an LED lamp in ac-
cordance with another preferred embodiment of the
present invention.

Fig. 9 is an exploded perspective view of the LED
lamp as shown in Fig. 8.

Fig. 10 is a front cross-sectional view of the LED
lamp as shown in Fig. 8.

Fig. 11 is an exploded perspective view of an LED
lamp in accordance with another preferred embodi-
ment of the present invention.

Fig. 12 is a front cross-sectional assembly view of
the LED lamp as shown in Fig. 11.

Fig. 13 is an exploded perspective view of an LED
lamp in accordance with another preferred embodi-
ment of the present invention.

Fig. 14 is a front cross-sectional assembly view of
the LED lamp as shown in Fig. 13.
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Fig. 15 is an exploded perspective view of an LED
lamp in accordance with another preferred embodi-
ment of the present invention.

Fig. 16 is a front cross-sectional view of an LED lamp
in accordance with another preferred embodiment
of the present invention.

Fig. 17 is an exploded perspective view of an LED
lamp in accordance with another preferred embodi-
ment of the present invention.

Fig. 18 is a front cross-sectional assembly view of
the LED lamp as shown in Fig. 17.

Fig. 19 is a perspective view of an LED lamp in ac-
cordance with another preferred embodiment of the
present invention.

Fig. 20 is an exploded perspective view of the LED
lamp as shown in Fig. 19.

Fig. 21 is a front cross-sectional view of the LED
lamp as shown in Fig. 19.

[0011] Referring to the drawings and initially to Figs.
1-3, an LED (light emitting diode) lamp in accordance
with the preferred embodiment of the present invention
comprises a heatsink housing 2, an alternating current
LED module 1 mounted in the heatsink housing 2, and
a shade 24 mounted on the heatsink housing 2 to en-
compass the alternating current LED module 1.

[0012] The alternating current LED module 1 is a mod-
ularized product. The alternating current LED module 1
includes a heat conducting portion 10 and two electrical
connections 11. The heat conducting portion 10 of the
alternating current LED module 1 is combined with the
heatsink housing 2. The electrical connections 11 of the
alternating current LED module 1 are electrically con-
nected with an external power supply (not shown) to elec-
trically connect the alternating current LED module 1 to
the external power supply.

[0013] The heatsink housing 2 forms a porous struc-
ture with a great heat dissipation feature and a high spe-
cific surface area. The porous structure formed by the
heatsink housing 2 is made of a nonmetallic powder
(formed by an injection molding process) having a great
heat conductivity, such as Al,O3, Zr,O, AIN, SiN, BN,
WC, C, SiC, crystalline SiC, Recrystalline SiC (ReSiC)
and the like. Preferably, the nonmetallic powder making
the porous structure is AIN and SiC. The heatsink hous-
ing 2 has a hollow inside provided with a receiving cham-
ber 20 to receive the alternating current LED module 1.
Preferably, the heat conducting portion 10 of the alter-
nating current LED module 1 is received in the receiving
chamber 20 of the heatsink housing 2. The heatsink
housing 2 is formed to have the profile of a common lamp
housing (or socket). Preferably, the heatsink housing 2
has a substantially semi-spherical profile. The heatsink
housing 2 has an end portion provided with a threaded
stud 28 for mounting a metallic screw base 21, an insu-
lating gasket 22 and a power contact plate 23. Preferably,
each of the metallic screw base 21, the insulating gasket
22 and the power contact plate 23 has an international
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specification of E-27, E-14 and the like. The metallic
screw base 21 and the power contact plate 23 are elec-
trically connected to the electrical connections 11 of the
alternating current LED module 1. The heatsink housing
2 has a surface provided with a plurality of heatsink
grooves 27 to increase a heatsink surface area of the
heatsink housing 2 so as to enhance the heat dissipation
efficiency of the heatsink housing 2. The heatsink hous-
ing 2 has an electrically insulating feature.

[0014] In operation, when the alternating current LED
module 1 is operated, the heat produced by the alternat-
ing current LED module 1 is transferred by the heat con-
duction of the heatsink housing 2, so that the heat pro-
duced by the alternating current LED module 1 is carried
away exactly and quickly so as to enhance the heat dis-
sipation efficiency of the alternating current LED module
1.

[0015] Insuch amanner, the heatsink housing 2 forms
a porous structure with a great heat dissipation feature
and a high specific surface area to provide a greater heat-
sink effect and to quickly carry away the heat produced
by the alternating current LED module 1 so as to enhance
the heat dissipation efficiency of the alternating current
LED module 1. In addition, the heatsink housing 2 is di-
rectly formed to have the profile of a common lamp hous-
ing and is provided with a metallic screw base 21, an
insulating gasket 22 and a power contact plate 23 so that
the heatsink housing 2 can be mounted on a traditional
receptacle to replace the conventional electric bulb.
[0016] Referringto Figs. 4 and 5, the LED lamp further
comprises a heat conducting plate 3 mounted between
the heat conducting portion 10 of the alternating current
LED module 1 and the heatsink housing 2 to carry away
the heat produced by the alternating current LED module
1 so as to enhance the heat dissipation efficiency of the
alternating current LED module 1. The heat conducting
plate 3 is made of a metal having a great heat conduc-
tivity, such as gold, silver, copper, iron, aluminum, cobalt,
nickel, zinc, titanium, manganese and the like.

[0017] In operation, when the alternating current LED
module 1 is operated, the heat produced by the alternat-
ing current LED module 1 is transferred by the heat con-
duction and the heat convection between the heat con-
ducting plate 3 and the heatsink housing 2, so that the
heat produced by the alternating current LED module 1
is carried away exactly and quickly so as to enhance the
heat dissipation efficiency of the alternating current LED
module 1.

[0018] In such a manner, the heatsink housing 2 co-
operates with the heat conducting plate 3 to provide a
greater heatsink effect and to quickly carry away the heat
produced by the alternating current LED module 1 so as
to enhance the heat dissipation efficiency of the alternat-
ing current LED module 1.

[0019] Referring to Figs. 6 and 7, the LED lamp further
comprises a conduction board 30 mounted between the
heat conducting plate 3 and the heatsink housing 2 to
carry away the heat produced by the alternating current
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LED module 1 so as to enhance the heat dissipation ef-
ficiency of the alternating current LED module 1. The
conduction board 30 is made of a metal having a great
heat conductivity, such as gold, silver, copper, iron, alu-
minum, cobalt, nickel, zinc, titanium, manganese and the
like.

[0020] Insuch a manner, the heat of the heat conduct-
ing plate 3 is transmitted through the conduction board
30 to the heatsink housing 2 quickly so as to enhance
the heat dissipation efficiency of the alternating current
LED module 1.

[0021] Referring to Figs. 8-12, the LED lamp further
comprises two connecting pins 25 (with an international
specification of MR16 and the like) electrically connected
with the electrical connections 11 of the alternating cur-
rent LED module 1 and protruding outwardly from the
heatsink housing 2 to electrically connect the alternating
current LED module 1 to an external power supply (not
shown). The LED lamp further comprises a reflective
shade 26 mounted on the heatsink housing 2 to encom-
pass the alternating current LED module 1. Thus, the
LED lamp functions as a projection lamp to replace the
traditional projection lamp.

[0022] ReferringtoFigs. 13 and 14, an LED (light emit-
ting diode) lamp in accordance with another preferred
embodiment of the present invention comprises a heat-
sink housing 5, at least one alternating current LED mod-
ule 1 mounted in the heatsink housing 5, a heat conduct-
ing member 4 mounted on the heatsink housing 5 and a
shade 54 mounted on the heatsink housing 5 to encom-
pass the alternating current LED module 1 and the heat
conducting member 4.

[0023] The alternating current LED module 1 includes
a heat conducting portion 10 and two electrical connec-
tions 11. The heat conducting portion 10 of the alternating
current LED module 1 is combined with the heat con-
ducting member 4. The electrical connections 11 of the
alternating current LED module 1 are electrically con-
nected with an external power supply (not shown) to elec-
trically connect the alternating current LED module 1 to
the external power supply.

[0024] The heatsink housing 5 forms a porous struc-
ture with a great heat dissipation feature and a high spe-
cific surface area. The porous structure formed by the
heatsink housing 5 is made of a nonmetallic powder
(formed by an injection molding process) having a great
heat conductivity, such as Al,O3, Zr,O, AIN, SiN, BN,
WC, C, SiC, crystalline SiC, Recrystalline SiC (ReSiC)
and the like. Preferably, the nonmetallic powder making
the porous structure is AIN and SiC. The heatsink hous-
ing 5 is formed to have the profile of a common lamp
housing (or socket). Preferably, the heatsink housing 5
has a substantially semi-spherical profile. The heatsink
housing 5 has an end portion provided with a threaded
stud 58 for mounting a metallic screw base 51, an insu-
lating gasket 52 and a power contact plate 53. Preferably,
each of the metallic screw base 51, the insulating gasket
52 and the power contact plate 53 has an international
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specification of E-27, E-14 and the like. The metallic
screw base 51 and the power contact plate 53 are elec-
trically connected to the electrical connections 11 of the
alternating current LED module 1.

[0025] The heat conducting member 4 is preferably
made of a metal having a great heat conductivity, such
as gold, silver, copper, iron, aluminum, cobalt, nickel,
zinc, titanium, manganese and the like. Alternatively, the
heat conducting member 4 is preferably made of a non-
metallic material having a great heat conductivity, such
as A1203; Zr,0, AIN, SiN, BN, WC, C, SiC, crystalline
SiC, Recrystalline SiC (ReSiC) and the like. Preferably,
the nonmetallic powder making the porous structure is
AIN and SiC.

[0026] In operation, when the alternating current LED
module 1 is operated, the heat produced by the alternat-
ing current LED module 1 is transferred by the heat con-
duction and the heat convection between the heat con-
ducting member 4 and the heatsink housing 5, so that
the heat produced by the alternating current LED module
1 is carried away exactly and quickly so as to enhance
the heat dissipation efficiency of the alternating current
LED module 1.

[0027] As shown Fig. 13, the alternating current LED
module 1 is combined with the heat conducting member
4 after assembly.

[0028] As shown Fig. 15, the heat conducting member
4 is directly integrally formed with the alternating current
LED module 1.

[0029] As shown Fig. 16, the heat conducting member
4 is directly integrally formed on the heatsink housing 5
to form a metallic heat conducting layer 40 on the heat-
sink housing 5.

[0030] Referringto Figs. 17 and 18, the heatsink hous-
ing 5 has a hollow inside provided with a receiving cham-
ber 50 to receive the alternating current LED module 1
and the heat conducting member 4.

[0031] Referring to Figs. 19-21, the LED lamp further
comprises two connecting pins 55 (with an international
specification of MR16 and the like) electrically connected
with the electrical connections 11 of the alternating cur-
rent LED module 1 and protruding outwardly from the
heatsink housing 5 to electrically connect the alternating
current LED module 1 to an external power supply (not
shown). The LED lamp further comprises a mounting
board 58 mounted on the heatsink housing 5, and at least
one reflective shade 56 mounted on the mounting board
58 to encompass the atleast one alternating current LED
module 1. Thus, the LED lamp functions as a projection
lamp to replace the traditional projection lamp. The
mounting board 58 has a plurality of ventilating holes 59
connected to the receiving chamber 50 the heatsink
housing 5 to provide a heat convection effect so as to
enhance the heat dissipation efficiency of the alternating
current LED module 1. The heatsink housing 5 has a
surface provided with a plurality of heatsink grooves 57
to increase a heatsink surface area of the heatsink hous-
ing 5 so as to enhance the heat dissipation efficiency of
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the heatsink housing 5.

[0032] Although the invention has been explained in
relation to its preferred embodiment(s) as mentioned
above, it is to be understood that many other possible
modifications and variations can be made without depart-
ing from the scope of the present invention. It is, there-
fore, contemplated that the appended claim or claims will
cover such modifications and variations that fall within
the true scope of the invention.

Claims
1. An LED (light emitting diode) lamp, comprising:

a heatsink housing (2);

an alternating current LED module (1) mounted
in the heatsink housing;

wherein the alternating current LED module in-
cludes a heat conducting portion (10) and two
electrical connections (11);

the heat conducting portion of the alternating
current LED module is combined with the heat-
sink housing;

the electrical connections of the alternating cur-
rent LED module are electrically connected with
an external power supply;

the heatsink housing forms anonmetallic porous
structure with a great heat dissipation feature;
the heatsink housing is formed to have the pro-
file of a common lamp housing;

the heatsink housing has a hollow inside provid-
ed with a receiving chamber (20) to receive the
alternating current LED module.

2. The LED lamp in accordance with claim 1, further
comprising:

a heat conducting plate (3) mounted between
the heat conducting portion of the alternating
current LED module and the heatsink housing;
wherein the heat conducting plate is made of a
metal having a great heat conductivity.

3. The LED lamp in accordance with claim 2, further
comprising:

a conduction board (30) mounted between the
heat conducting plate and the heatsink housing;
wherein the conduction board is made of a metal
having a great heat conductivity.

4. The LED lamp in accordance with claim 1, wherein
the heatsink housing has an end portion provided
with a threaded stud (28) for mounting a metallic
screw base (21), aninsulating gasket (22) and a pow-
er contact plate (23);
the metallic screw base and the power contact plate
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7.

10.

11.

are electrically connected to the electrical connec-
tions of the alternating current LED module.

The LED lamp in accordance with claim 1, wherein
the heatsink housing has a surface provided with a
plurality of heatsink grooves (27) to increase a heat-
sink surface area of the heatsink housing.

The LED lamp in accordance with claim 1, further
comprising:

two connecting pins (25) electrically connected
with the electrical connections of the alternating
current LED module and protruding outwardly
from the heatsink housing;

a reflective shade (26) mounted on the heatsink
housing to encompass the alternating current
LED module.

An LED (light emitting diode) lamp, comprising:

a heatsink housing (5);

at least one alternating current LED module
mounted in the heatsink housing;

a heat conducting member (4) mounted on the
heatsink housing;

wherein the alternating current LED module in-
cludes a heat conducting portion and two elec-
trical connections;

the heat conducting portion of the alternating
current LED module is combined with the heat
conducting member;

the electrical connections of the alternating cur-
rent LED module are electrically connected with
an external power supply;

the heatsink housing forms a nonmetallic porous
structure with a great heat dissipation feature;
the heatsink housing is formed to have the pro-
file of a common lamp housing.

The LED lamp in accordance with claim 7, wherein
the heat conducting member is directly integrally
formed with the alternating current LED module.

The LED lamp in accordance with claim 7, wherein
the heat conducting member is directly integrally
formed on the heatsink housing to form a metallic
heat conducting layer on the heatsink housing.

The LED lamp in accordance with claim 7, wherein
the heatsink housing has a hollow inside provided
with a receiving chamber to receive the alternating
current LED module and the heat conducting mem-
ber.

The LED lamp in accordance with claim 7, wherein
the heatsink housing has an end portion provided
with a threaded stud (5 8) for mounting a metallic
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screwbase (51), aninsulating gasket (52) and a pow-
er contact plate (53);

the metallic screw base and the power contact plate
are electrically connected to the electrical connec-
tions of the alternating current LED module.

The LED lamp in accordance with claim 7, wherein
the heatsink housing has a surface provided with a
plurality of heatsink grooves (57) to increase a heat-
sink surface area of the heatsink housing.

The LED lamp in accordance with claim 10, further
comprising:

two connecting pins (55) electrically connected
with the electrical connections of the alternating
current LED module and protruding outwardly
from the heatsink housing.

The LED lamp in accordance with claim 13, further
comprising:

a mounting board (58) mounted on the heatsink
housing;

at least one reflective shade (56) mounted on
the mounting board to encompass the at least
one alternating current LED module.

The LED lamp in accordance with claim 14, wherein
the mounting board has a plurality of ventilating holes
(59) connected to the receiving chamber of the heat-
sink housing to provide a heat convection effect.
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