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(57)  The present invention provides a heat dissipa-
tion device, which comprises: a base (10); plural heat
dissipation pipes (20), wherein each heat dissipation pipe
(20) is hollow and formed in an L-like shape, one end
thereof passes the base (10), the other end thereof is
received at the bottom of the base; and a heat dissipation
plate (30) having a main body (31), the center of the main
body (31) is formed with a chamber (32) having its outer
periphery formed with plural heat dissipation grooves
(33), the outer side of the main body is formed with plural
wavelike shaped heat dissipation fins (34). With the
aforementioned structure, advantages of smaller in vol-
ume, lighter in weight and more efficient in heat dissipa-
tion can be achieved.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention:

[0001] The present invention relates to an LED lamp
and a heat dissipation device thereof especially to an
LED lamp and a heat dissipation device thereof in which
a base and a heat dissipation plate being installed, the
base is installed with plural L-like shaped heat dissipation
pipes, the outer side of a main body of the heat dissipation
plate is formed with plural wavelike shaped fins, thereby
having the advantages of smaller in volume, lighter in
weight and more efficient in heat dissipation.

2. Description of Related Art:

[0002] A LED lamp has the features of energy saving
and long service life, therefore the LED lamp becomes
the main stream for the next-generation lighting device.
A conventional LED lamp is often installed with a metal
housing, the metal housing is integrally formed through
aluminum extrusion or formed through processing a met-
al treatment, e.g. lathing or milling, to a solid aluminum
bar, then the outer periphery thereof is formed with sev-
eral heat dissipation fins for the purpose of heat dissipa-
tion.

[0003] Take the U.S. Patent Application No.
2010/0084116, the U.S. Patent Application No.
2011/0221324 and the U.S. Patent Application No.
2011/0215696 for examples, the LED lamps disposed in
the aforesaid patent applications are all integrally formed
with a heat dissipation plate through an aluminum extru-
sion means, then the outer periphery is formed with sev-
eral heat dissipation fins for the purpose of heat dissipa-
tion; however, the disclosed heat dissipation structure is
complicated and the production cost is inevitably in-
creased.

[0004] Moreover, the difference between the LED
lamps disclosed in the U.S. Patent No. 7,494,249, the
U.S. Patent No. 7,744,250, the U.S. Patent No.
7,748,876 and the U.S. Patent Application No.
2010/0243211 and the LED lamps disclosed in the U.S.
Patent Application No. 2010/0084116, the U.S. Patent
Application No. 2011/0221324 and the U.S. Patent Ap-
plication No. 2011/0215696 is that the LED lamps dis-
closed in the aforesaid patents or patent application is
installed with one or more heat dissipation pipes for trans-
ferring heat to the aluminum-extruded heat dissipation
plate, so the heat dissipation can be conducted through
the heat dissipation fins installed thereon, thereby in-
creasing the heat dissipation efficiency.

[0005] However, the disclosed heat dissipation struc-
ture is complicated in manufacturing thereby causing the
higher production cost, and the aluminum-extruded heat
dissipation plate is large in volume, heavy in weight,
thereby causing the volume of LED lamp to be incapable
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of reducing; the mentioned shortages shall be improved.
[0006] As such, a novel LED lamp and a heat dissipa-
tion device thereof capable of overcoming the mentioned
shortages shall be provided.

SUMMARY OF THE INVENTION

[0007] One primary objective of the present invention
is to provide a heat dissipation device, which is installed
with a base and a heat dissipation plate, the base is in-
stalled with plural L-like shaped heat dissipation pipes,
the outer side of a main body of the heat dissipation plate
is formed with plural wavelike shaped fins, thereby in-
creasing the heat dissipation efficiency and having the
advantages of smaller in volume, lighter in weight and
more efficient in heat dissipation.

[0008] Another objective of the present invention is to
provide a LED lamp, wherein a heat dissipation device
provided therein is installed with a base and a heat dis-
sipation plate, the base is installed with plural L-like
shaped heat dissipation pipes, the outer side of a main
body of the heat dissipation plate is formed with plural
wavelike shaped fins, thereby increasing the heat dissi-
pation efficiency and having the advantages of smaller
in volume, lighter in weight and more efficient in heat
dissipation.

[0009] For achieving the objectives, the present inven-
tion provides a heat dissipation device, which includes:
abase formed with plural recessed grooves at the bottom
surface, and the inner end of each recessed groove is
formed with a penetrated hole; plural heat dissipation
pipes, wherein each heat dissipation pipe is hollow and
formed in an L-like shape, one end thereof passes the
base through the penetrated hole, the other end thereof
is received in the recessed groove; and a heat dissipation
plate having a main body, the center of the main body is
formed with a chamber having its outer periphery in-
stalled with plural heat dissipation grooves, and each
heat dissipation groove is arranged at equal interval, the
outer side of the main body is formed with plural wavelike
shaped heat dissipation fins.

[0010] For achieving the objectives, the present inven-
tion provides a LED lamp, which comprises; a housing
having an accommodation space; a heat dissipation de-
vice accommodated in the accommodation space; a sub-
strate disposed at a lateral side of the heat dissipation
device; a light emitting diode disposed on the substrate
and used for emitting light; a light guide plate disposed
at the front side of the substrate for guiding the light emit-
ted by the light emitting diode; a lens disposed at the front
side of the light guide plate, so the light emitted by the
light emitting diode can be condensed then projected out
of the lens; a front cover covered at the front end of the
housing; arear cover covered at the rear end of the hous-
ing; and a power unit coupled to the light emitting diode
for supplying the electric power required by the light emit-
ting diode.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The presentinvention will be apparent to those
skilled in the art by reading the hollowing detailed de-
scription of a preferred embodiment thereof, with refer-
ence to the attached drawings, in which:

FIG. 1 is a schematic exploded view illustrating the
heat dissipation device according to one preferred
embodiment of the present invention;

FIG. 2 is a schematic view illustrating the assembly
of the heat dissipation device according to one pre-
ferred embodiment of the present invention;

FIG. 3 is a schematic exploded view illustrating the
LED lamp according to another preferred embodi-
ment of the present invention; and

FIG. 4 is a schematic view illustrating the assembly
of the LED lamp according to another preferred em-
bodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0012] Referring to FIG. 1 and FIG. 2, wherein FIG. 1
is a schematic exploded view illustrating the heat dissi-
pation device according to one preferred embodiment of
the present invention; and FIG. 2 is a schematic view
illustrating the assembly of the heat dissipation device
according to one preferred embodiment of the present
invention.

[0013] Asshown infigures, the heat dissipation device
provide by the present invention is capable of being ap-
plied in a LED lamp, the LED lamp is e.g. but not limited
to a street lamp or garden lamp; the heat dissipation de-
vice comprises: a base 10; plural heat dissipation pipes
20 and a heat dissipation plate 30.

[0014] The bottom surface of the base 10 is formed
with plural recessed grooves 11, and the inner end of
each recessed groove 11 is formed with a penetrated
hole 12. The base 10 is made of a metal material, e.g.
but not limited to aluminum, In addition, the top of the
base 10 is provided with plural stop blocks 13, and an
outer end of one of the stop blocks 13 is further formed
with a wire hole 14, the stop block 13 allows a gap to be
formed between the base 10 and the heat dissipation
plate 30 thereby enabling the wire hole 14 to be exposed,
so as to allow a wire (not shown in figures) to pass the
wire hole 14. Moreover, the bottom surface of the base
10 is printed with a layer of heat dissipation paste (not
shown in figures) thereby enhancing the heat dissipation
effect.

[0015] According to the present invention, each heat
dissipation pipe 20 is hollow and formed in an L-like
shape, one end thereof can pass the base 10 through
the penetrated hole 12, the other end thereof is received
in the recessed groove 11. The recessed grooves 11 are
arranged at the bottom surface of the base 10 at equal
angles. The heat dissipation pipe 20 is filled with liquid
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orgas (both not shown in figures) thereby heat dissipation
being enabled to be conducted through the gravity and
capillary force of the heat dissipation pipe 20 and the air
convection, wherein the liquid is e.g. but not limited to
pure water. The quantity of the heat dissipation pipe 20
can be altered according to the required power consump-
tion of the LED lamp, when the power consumption of
the LED lampis small, less quantity ofthe heat dissipation
pipe 20 is required, when the power consumption of the
LED lamp is large, more heat dissipation pipes 20 can
be adopted,

[0016] the heat dissipation plate 30 has a main body
31 having a chamber 32 formed in the center, the outer
periphery of the chamber 32 is formed with plural heat
dissipation grooves 33, and each heat dissipation groove
33 is arranged at an equal interval for being accommo-
dated in the heat dissipation pipe 20, and the outer side
of the main body 31 is formed with plural wavelike shaped
heat dissipation fins 34 thereby increasing the heat dis-
sipation area.

[0017] In addition, the heat dissipation device of the
present invention is further installed with a metal sleeve
40 which can be disposed at the bottom of the chamber
32 with a punching means thereby supporting the plural
heat dissipation pipes 20.

[0018] Moreover, the heat dissipation device of the
present invention is further installed with a fan 50 which
is disposed at the top of the heat dissipation plate 30,
thereby enabling the heat gathered in the heat dissipation
plate 30 to be discharged for increasing the heat dissi-
pation effect.

[0019] AsshowninFIG. 2, whenthe base 10, the plural
heat dissipation pipes 20, the heat dissipation plate 30
and the metal sleeve 40 are assembled with, e.g. but not
limited to, a punching means, the heat absorbed by the
base 10 can be transferred to the plural heat dissipation
pipes 20 and the heat dissipation plate 30, liquid in the
plural heat dissipation pipes 20 is evaporated by the heat,
the vapor enables the fluid to be condensed to a liquid
phase at a heat discharge end, and returned to heat ab-
sorbing ends (i.e. two ends of the heat dissipation pipe
20) through the gravity or capillary force thereby forming
a circulative operation for dissipating heat; furthermore,
the fan 50 can be used for facilitating the heat at the distal
end of the heat dissipation pipe 20 and the heat in the
heat dissipation plate 30 to be discharged, thereby facil-
itating the heat dissipation effect of the heat dissipation
device provided by the present invention, and enabling
the effect of lowering temperature to be rapidly achieved.
[0020] Referring to FIG. 3 and FIG. 4, wherein FIG. 3
is a schematic exploded view illustrating the LED lamp
according to another preferred embodiment of the
present invention; and FIG. 4 is a schematic view illus-
trating the assembly of the LED lamp according to an-
other preferred embodiment of the present invention.
[0021] As shown in figures, the present invention pro-
vides an LED lamp, which comprises: a housing 100; a
heat dissipation device 110; a substrate 120; a light emit-
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ting diode 130; a light guide plate 140; a lens 150; a front
cover 160; a rear cover 170; and a power unit 180.
[0022] The housing 100 is made of a metal material,
e.g. but not limited to aluminum, an opening thereof is
formed in a gradually-expanded state, and the housing
100 is formed with an accommodation space 101, the
rear end of the housing 100 is formed with plural first
ventilation grooves 102 and a wire hole 103, wherein the
first ventilation grooves 102 can be used for assisting air
to be introduced into the housing 100 with a convection
means for the purpose of heat dissipation. The wire hole
103 allows a wire 104 to enter the housing 100.

[0023] The heat dissipation device 110 is disposed in
the accommodation space 101, made of a metal material,
and further installed with: a base 111; plural heat dissi-
pation pipes 112; a heat dissipation plate 113; a metal
sleeve 114; and a fan 115.

[0024] The bottom surface of the base 111 is formed
with plural recessed grooves 1111, and the inner end of
each recessed groove 1111 is formed with a penetrated
hole 1112. The base 111 is made of a metal material,
e.g. but not limited to aluminum. In addition, the top of
the base 111 is provided with plural stop blocks 1113,
and an outer end of one of the stop blocks 1113 is further
formed with a wire hole 1114, the stop block 1113 allows
a gap to be formed between the base 111 and the heat
dissipation plate 113 thereby enabling the wire hole 1114
to be exposed, so as to allow the wire 104 to pass the
wire hole 1114. Moreover, the bottom surface of the base
111 is printed with a layer of heat dissipation paste (not
shown in figures) thereby enhancing the heat dissipation
effect.

[0025] According to the present invention, each heat
dissipation pipe 112 is hollow and formed in an L-like
shape, one end thereof can pass the base 111 through
the penetrated hole 1112, the other end thereof is re-
ceived in the recessed groove 1111. The recessed
grooves 1111 are arranged at the bottom surface of the
base 111 at equal angles. The heat dissipation pipe 112
is filled with liquid or gas (both not shown in figures) there-
by heat dissipation being enabled to be conducted
through the gravity and capillary force of the heat dissi-
pation pipe 12 and the air convection, wherein the liquid
is e.g. but not limited to pure water. The quantity of the
heat dissipation pipe 112 can be altered according to the
required power consumption of the LED lamp, when the
power consumption of the LED lamp is small, less quan-
tity of the heat dissipation pipe 112 is required, when the
power consumption of the LED lamp is large, more heat
dissipation pipes 112 can be adopted.

[0026] The heatdissipation plate 113 has a main body
1131 having a chamber 1132 formed at the center, the
outer periphery of the chamber 1132 is formed with plural
heatdissipation grooves 1133, and each heat dissipation
groove 1133 is arranged at an equal interval for being
received in the heat dissipation pipe 112, and the outer
side of the main body 1131 is formed with plural wavelike
shaped heat dissipation fins 1134 thereby increasing the

10

15

20

25

30

35

40

45

50

55

heat dissipation area.

[0027] The metal sleeve 114 is disposed at the bottom
of the chamber 1132 thereby supporting the plural heat
dissipation pipes 112.

[0028] The fan 115 is disposed at the top of the heat
dissipation plate 113, thereby enabling the heat gathered
in the heat dissipation plate 113 to be discharged for in-
creasing the heat dissipation effect.

[0029] The substrate 120 is disposed at a lateral side
of the heat dissipation device 110, e.g. but not limited to
the front side, and preferably to be disposed on the bot-
tom surface of the base 111, wherein the substrate 120
is e.g. but not limited to a copper substrate or aluminum
substrate for enhancing the heat dissipation capability.
Wherein, the substrate 120 is formed with a wire hole
121 corresponding to the wire hole 1114, and a layer of
heat dissipation paste (not shown in figures) is printed
between the substrate 120 and the bottom surface of the
base 111, thereby increasing the heat dissipation effi-
ciency.

[0030] The light emitting diode 130 is disposed on the
substrate 120 for illumination, and is equipped with an
anode and a cathode (both not shown in figures) for being
connected with the wire 104. Wherein, the light emitting
diode 130 is e.g. but not limited to a high power light
emitting diode, and the quantity thereof can be altered
according to actual needs.

[0031] Thelightguide plate 140 is disposed at the front
side of the substrate 120 for guiding the light emitted by
the light emitting diode 130.

[0032] Thelens 150 is disposed at the front side of the
light guide plate 140, so the light emitted by the light emit-
ting diode 130 can be condensed then projected out of
the lens 150, wherein the lens 150 is e.g. but not limited
to a transparent or translucent glass.

[0033] The frontcover 160 is made of a metal material,
e.g. but not limited to aluminum, and covered at the front
end of the housing 100.

[0034] The rear cover 170 is made of a metal material,
e.g. but not limited to aluminum, and covered at the rear
end of the housing 100, and the rear cover 170 is formed
with plural second ventilation grooves 1701, and each
second ventilation groove 1701 is further formed with a
heat dissipation fin 1702, wherein the second ventilation
grooves 1701 can be used for assisting air to be intro-
duced into the housing 100 with a convection means, the
heat dissipation fins 1702 can be used for enhancing the
heat dissipation effect.

[0035] One end of the power unit 180 is coupled to an
AC power source (not shown in figures), and used for
lowering the voltage of AC power source and rectifying,
and the power unit 180 utilizes the wire 104 to respec-
tively pass the wire holes 103, 1114, 121 for being cou-
pled to the light emitting diode 130 thereby supplying the
electric power required by the light emitting diode 130;
moreover, the wire 104 can also be coupled to the fan
115 for supplying the electric power required by the fan
115.



7 EP 2703 711 A1 8

[0036] AsshowninFIG. 4, whenbeing assembled, the
heat dissipation device 110 is assembled with the sub-
strate 120, one end of the wire 104 passes the wire holes
103, 1114, 121 for being coupled to the light emitting
diode 130; the heat dissipation device 110 and the sub-
strate 120 are fastened in the accommodation space 101
of the housing 100; the light guide plate 140 and the lens
150 are assembled on the front cover 160, then the front
cover 160 is fastened at the front edge of the housing
100; the fan 115 is fastened at the rear side of the housing
100 by utilizing at least a screw (not shown in figures);
the rear cover 170 is fastened on the housing 100 by
utilizing at least a screw (not shown in figures), thereby
finishing the assembly.

[0037] When being used, one end of the power unit
180 is coupled to an AC power source (not shown in
figures), the power unit 180 performs processes of volt-
age lowering and rectifying, then the wire 104 is used for
transferring the DC power to the light emitting diode 130
and the fan 115, thereby enabling the light emitting diode
130 to emit light and enabling the fan 115 to operate. The
heat generated by the light emitting diode 130 can be
transferred through the base 111 to the plural heat dis-
sipation pipes 112, then the plural wavelike shaped heat
dissipation fins 1134 of the heat dissipation plate 113 can
be used for dissipating heat through its large heat dissi-
pation area, furthermore, the operation of the fan 115
can facilitate the beat dissipation process. As such, the
objective of rapidly lowering temperature can be
achieved, and the LED lamp provided by the present in-
vention has advantages of reducing the volume and
weight of LED lamp.

[0038] As what has been disclosed above, according
to the LED lamp and the heat dissipation device thereof
provided by the present invention, the heat dissipation
device has a base and a heat dissipation plate, the base
is installed with plural L-like shaped heat dissipation
pipes, the outer side of the main body of the heat dissi-
pation plate is formed with plural wavelike shaped fins
for increasing the heat dissipation efficiency, thereby
having the advantages of smaller in volume, lighter in
weigh and faster in heat dissipation. As such, the present
invention is novel comparing to conventional LED lamp.
[0039] Many modifications and other embodiments of
the inventions set forth herein will come to mind to one
skilled in the art to which these inventions pertain having
the benefit of the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it
is to be understood that the inventions are not to be limited
to the specific examples of the embodiments disclosed
and that modifications and other embodiments are in-
tended to be included within the scope of the appended
claims. Although specific terms are employed herein,
they are used in a generic and descriptive sense only
and not for purposes of limitation.
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Claims

1.

A heat dissipation device, comprising:

a base (10) formed with plural recessed grooves
(11) at the bottom surface, and the inner end of
each recessed groove (11) being formed with a
penetrated hole (12);

plural heat dissipation pipes (20), wherein each
heat dissipation pipe (20) being hollow and
formed in an L-like shape, one end thereof pass-
ing said base (10) through said penetrated hole
(12), the other end thereof being received in said
recessed groove (11); and

a heat dissipation plate (30) having a main body
(31), the center of said main body (31) being
formed with a chamber (32) having its outer pe-
riphery formed with plural heat dissipation
grooves (33), and each heat dissipation groove
(33) being arranged at equal interval for being
received in said heat dissipation pipe (20), the
outer side of said main body (31) being formed
with plural wavelike shaped heat dissipation fins
(34).

The heat dissipation device as claimed in claim 1.
wherein said base (10) and said heat dissipation pipe
(20) are made of a metal material, and said heat
dissipation pipe (20) is filled with liquid or gas, where-
in said liquid is pure water.

The heat dissipation device as claimed in claim 1,
wherein the top of said base (10) is further provided
with plural stop blocks (13), wherein an outer end of
one of said stop blocks (13) is further formed with a
wire hole (14), the bottom surface of said base (10)
is printed with a layer of heat dissipation paste.

The heat dissipation device as claimed in claim 1,
further including:

a metal sleeve (40) disposed at the bottom of
said chamber (32); and

a fan (50) disposed at the top of said heat dis-
sipation plate (30).

The heat dissipation device as claimed in claim 1,
wherein the quantity of said recessed grooves (11),
the quantity of said heat dissipation pipes (20) and
the quantity of said heat dissipation grooves (33) are
all three.

An LED lamp, comprising:

a housing (100) having an accommodation
space (101);

a heat dissipation device (110) accommodated
in said accommodation space (101);
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a substrate (120) disposed at a lateral side of
said heat dissipation device (110);

a light emitting diode (130) disposed on said
substrate (120) and used for emitting light;

a lens (150) disposed at the front side of said
substrate (120), so the light emitted by said light
emitting diode (130) being able to be condensed
then projected out of said lens (150);

a front cover (160) covered at the front end of
said housing (100);

a rear cover (170) covered at the rear end of
said housing (100); and

a power unit (180) coupled to said light emitting
diode (130) for supplying the electric power re-
quired by said light emitting diode (130).

The LED lamp as claimed in claim 6, wherein said
housing (100), said front cover (160) and said rear
cover (170) are made of a metal material, and the
rear end of said housing (100) is formed with plural
first ventilation grooves (102) and a wire hole (103),
said rear cover (170) is formed with plural second
ventilation grooves (1701); and each second venti-
lation groove (1701) is further formed with a heat
dissipation fin (1702).

The LED lamp as claimed in claim 6, wherein said
heat dissipation device further includes:

a base (111) formed with plural recessed
grooves (1111) at the bottom surface, and the
inner end of each recessed groove (1111) is
formed with a penetrated hole (1112);

plural heat dissipation pipes (112), wherein each
heat dissipation pipe (112) is hollow and formed
in an L-like shape, one end thereof passes said
base (111) through said penetrated hole (1112),
the other end thereof is received in said re-
cessed groove (1111); and

a heat dissipation plate (113) having a main
body (1131), the center of said main body (1131)
is formed with a chamber (1132) having its outer
periphery formed with plural heat dissipation
grooves (1133), and each heat dissipation
groove (1133) is arranged at equal interval for
being received in said heat dissipation pipe
(112), the outer side of said main body (1131)
is formed with plural wavelike shaped heat dis-
sipation fins (1134).

The LED lamp as claimed in claim 8, wherein the
bottom surface of said base (111) is further printed
with a layer of heat dissipation paste, and said sub-
strate (120) is a copper substrate or an aluminum
substrate.

The LED lamp as claimed in claim 6, further includ-
ing:

10

15

20

25

30

35

40

45

50

55

a fan (115) disposed at the top of said heat dis-
sipation plate (113); and

a light guide plate (140) disposed at the front
side of said substrate (120) for guiding the light
emitted by said light emitting diode (130).

11. The LED lamp as claimed in claim 8, wherein the

quantity of said recessed grooves (1111), the quan-
tity of said heat dissipation pipes (112) and the quan-
tity of said heat dissipation grooves (1133) are all
three.



EP 2703 711 A1




EP 2703 711 A1




EP 2703 711 A1

F1G.

10



EP 2703 711 A1

10%

170
/,/mlOZ

100

%
oy ?ﬁr% 2
| "‘/4 \

‘ 1702,
/® SRS 1701
U \Fﬁﬁ@

1"



9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

—

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 2703 711 A1

Application Number

EP 12 18 1990

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of g?:eulrenve:;tv‘\;ig;sir;gigstion, where appropriate, tl:;eéleavi;nt 2;3?%7\%81’:0&3%!; THE
X WO 20117028805 A2 (SAVENERGY INC [US]; KOH|1-11 INV.

DAVID SOOIL [US]) F21vV29/00

10 March 2011 (2011-03-10)

* page 5, line 2 - line 10; figures 5-15 * ADD.

----- F21Y101/02

X EP 2 180 249 Al (HYUNDAI TELECOMM CO LTD (1-11

[KR]) 28 April 2010 (2010-04-28)

* the whole document *
X US 2010/141108 Al (LIU TAY-JIAN [TW] ET 1-11

AL) 10 June 2010 (2010-06-10)

* paragraphs [0023] - [0026]; figures *
X US 2009/002995 Al (LEE TSUNG-LUNG [TW] ET |1-11

AL) 1 January 2009 (2009-01-01)

* the whole document *
X US 2008/007954 Al (LI JIA-HAO [TW]) 1-11

10 January 2008 (2008-01-10)

* the whole document *

_____ TECHNICAL FIELDS

X US 2010/309671 Al (MEYER IV GEORGE ANTHONY[1-11 SEARCHED (PO

[US] ET AL) 9 December 2010 (2010-12-09) F21v

* the whole document *

The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner

Munich 22 January 2013

Chaloupy, Marc

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

12




EPO FORM P0459

EP 2703 711 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 12 18 1990

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

22-01-2013
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2011028805 A2 10-03-2011 NONE

EP 2180249 Al 28-04-2010 EP 2180249 Al 28-04-2010
JP 2010103454 A 06-05-2010
KR 100902631 Bl 12-06-2009
US 2010102694 Al 29-04-2010

US 2010141108 Al 10-06-2016  CN 101749570 A 23-06-2010
US 2010141108 Al 10-06-2010

US 2009002995 Al 01-01-2009  NONE

US 2008007954 Al 10-01-2008  NONE

US 2010309671 Al 09-12-2010  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

13



EP 2703 711 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 US 20100084116 A [0003] [0004] * US 7744250 B [0004]
« US 20110221324 A [0003] [0004] « US 7748876 B [0004]
« US 20110215696 A [0003] [0004] * US 20100243211 A [0004]

e US 7494249 B [0004]

14



	bibliography
	description
	claims
	drawings
	search report

