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(54) COMBUSTION DEVICE

(67)  Acombustion device (100) includes at least one
burner (30), a supporting assembly (10), and an infrared
ray generation mesh (20). The at least one burner (30)
includes a flame outlet (32); the front cover (12) of the
supporting assembly (10)includes aflat cover plate (121)
which has a plurality of holes (124); the infrared ray gen-
eration mesh (20) which is disposed on the supporting
assembly (10) is corresponding to the flame outlet (32);
the flames generated by the flame outlet (32) heat the
infrared ray generation mesh (20) and the cover plate
(121). The intensity of heating can be effectively in-
creased by generating open fire and infrared rays and
uniformly heating could be realized as well.
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Description
BACKGROUND OF THE INVENTION
1. Technical Field

[0001] The presentinventionisrelated to a combustion
device, and more particularly to a combustion device
which generates infrared rays.

2. Description of Related Art

[0002] Generally speaking, gas combustion devices
burn gas to generate flame for heating an object. When
using gas combustion devices to heat an object, heat is
conducted from the surface of the object to the inside
thereof such that the surface is heated greater while the
interior gets less heat, resulting in the object not being
heated uniformly.

[0003] Toresolve the above problem, there is a known
infrared ray heat source device shown in Taiwan Utility
Model M543657, which is characterized by penetrating
objects with infrared rays and heating the surface as well
as the interior simultaneously. At the patent, the flame
generator 3 outputs flames for heating an arc-shaped
mesh structure 1 to generate infrared rays which are scat-
tered outwardly from a second surface 12 of the arc-
shaped mesh structure 1. However, the arc-shaped
mesh structure 1 causes the scattered infrared rays to
be less concentrated in the scattering directions, result-
ing in infrared intensity received by an object per unit
area being less uniform when the infrared rays scattered
by the infrared ray heat source devi ce are applied to the
object.

[0004] Hence, it is still a need to provide an improve-
ment on the design of the conventional infrared ray heat
source devices so as to overcome the aforementioned
drawbacks.

BRIEF SUMMARY OF THE INVENTION

[0005] In view of the above, a purpose of the present
invention is to provide a combustion device which scat-
ters infrared rays uniformly in the same direction.
[0006] The present invention provides a combustion
device comprising at least one burner, a supporting as-
sembly and an infrared ray generation mesh. Wherein,
the at least one burner has a flame outlet and burns gas
to generate flames through the flame outlet; the support-
ing assembly includes a front cover which has a flat cover
plate possessing a plurality of holes passing between an
exterior surface and an interior surface thereof; the infra-
red ray generation mesh disposed on the supporting as-
sembly corresponds to the flame outlet and faces the
interior surface of the cover plate; the infrared ray gen-
eration mesh is flame heated by the at least one burner
to generate infrared rays passing through the holes.
[0007] The advantage of the present invention is to
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help infrared rays scatter uniformly in the same direction
through the flat cover plate disposed on the front cover
so as to effectively prevent a reduction of infrared inten-
sity received by an object per unitarea owing to excessive
infrared scattering range.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0008] The present invention will be best understood
by referri ng to the following detailed description of some
illustrative embodiments in conjunction with the accom-
panying drawings, in which

FIG. 1 is a perspective view of a combustion device
of a firstembodiment according to the presentinven-
tion;

FIG. 2 is a cross-sectional view of the combustion
device of the first embodi ment;

FIG. 3 is an exploded view of the combustion device
of the first embodiment;

FIG. 4 is a top view showing a matrix arrangement
of a reflective structure of an infrared reflective plate
of the fi rst embodi ment;

FIG. 5 is a cross-sectional view of FIG. 4 along lines
A-A;

FIG. 6 is a top view showing a staggered arrange-
ment of a reflective structure of an infrared reflective
plate of the first embodiment;

FIG. 7 is a schematic view showing infrared rays
emitted from the combustion device of the first em-
bodiment;

FIG. 8 is a perspective view of an infrared reflective
plate of a second embodi ment;

FIG. 9 is a perspective view of an infrared reflective
plate of a third embodi ment;

FIG. 10 is a perspective view of an infrared reflective
plate of a fourth embodi ment;

FIG. 11 is a partial perspective view of an infrared
reflective plate of a fifth embodi ment.

DETAILED DESCRIPTION OF THE INVENTION

[0009] The following illustrative embodiments and
drawings are provided to illustrate the disclosure of the
present invention, these and other advantages and ef-
fects can be clearly understood by persons skilled in the
art after reading the disclosure of this specification.
[0010] As illustrated in FIG. 1 to FIG. 7, a combustion
device 100 of the first embodiment according to the
presentinvention includes a supporting assembly 10, an
infrared ray generation mesh 20, an infrared reflective
plate 40 and at least one burner 30.

[0011] Asillustratedin FIG. 3, the supporting assembly
10 comprises a tilted metallic front cover 12 and a rear
cover 14. Wherein, the front cover 12 has a flat rectan-
gular cover plate 121 including a plurality holes 124 pass-
ing between an exterior surface 121a and an interior sur-
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face 121b thereof. In the current embodiment, the front
cover 12 further comprises a surrounding wall 13 which
has an upper side wall 131 connected to a top edge of
the cover plate 121, a lower side wall 132 connected to
a bottom edge of the cover plate 121, and two side walls
133 connected to corresponding two side edges of the
cover plate 121. All the upper side wall 131, the lower
side wall 132 and two side walls 133 have a plurality of
holes 134 passing between an interior surface and an
exterior surface of the surrounding wall. The surrounding
wall 13 of the front cover 12 extends outwardly to form a
plurality of first extension parts 135, each of which is lo-
cated respectively on the upper side wall 131 and the
lower side wall 132 in the current embodiment. The cover
plate 121 has an opening 122 which is located in the
vicinity of the bottom edge of the cover plate 121 and
passes through the interior surface and the exterior sur-
face thereof.

[0012] The rear cover 14 which is tilted and metallic
has a flat rectangular rear plate 141 and further includes
a surrounding wall 15 connected to a peripheral edge of
the rear plate 14. The surrounding wall 15 has an upper
sidewall 151 and alower side wall 152, wherein the upper
side wall 151 is connected to a top edge of the rear plate
141 and has a plurality holes 154 passing between an
interior surface and an exterior surface of the surrounding
wall 15 of the rear cover 14. The surrounding wall 15 of
the rear cover 14 extends outwardly to form a plurality of
second extension parts 155, each of which is located
respectively on the upper side wall 151 and the lower
side wall 152 in the current embodi ment.

[0013] As illustrated in FIG. 2, the infrared ray gener-
ation mesh 20 which is disposed between the front cover
12 and the rear cover 14 of the supporting assembly 10
faces the interior surface 121a of the cover plate 121. A
peri pheral edge of the infrared ray generation mesh 20
extends outwardly to form a plurality of fixation parts 22
(as shown in FIG. 3), each of which corresponds to each
of the first extension parts 135 and each of the second
extension parts 155. And, each of the fixation parts 22 is
disposed between each of the first extension parts 135
and corresponding one of the second extension parts
155 by bolt-nut combining or welding, such that the front
cover 12 and the infrared ray generation mesh 20 are
fixed to the rear cover 14. The infrared ray generation
mesh 20 is flame heated to generate infrared rays emitted
outwardly out of the holes 124 of the front cover 12. The
infrared ray generation mesh 20 could be a ceramic, met-
al or alloy material and, in the current embodiment, is
iron-chromium-aluminum alloy.

[0014] As illustrated in FIG. 1, the at least one burner
30includes aflame outlet 32 disposed below the opening
122 of the cover plate 121 and the infrared ray generation
mesh 20 corresponds to the flame outlet 32. The at least
one burner 30 burns gas for generating flames out of the
flame outlet 32 to apply the flames to the infrared ray
generation mesh 20. In the current embodiment, the at
least one burner 30 includes a plurality of burners 30,
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each flame outlet 32 of which generates flames passing
through the opening 122 of the cover plate 121 so as to
heat the infrared ray generation mesh 20. In practice, it
works as long as flames are applied to the infrared ray
generation mesh 20. Therefore, the burner 30 can extend
into the opening 122 such that the location of the flame
outlet32islocated in achamber formed by the front cover
12 and the rear cover 14 and is adjacent to the infrared
ray generation mesh 20.

[0015] As illustrated in FIG. 2, the infrared reflective
plate 40 is located between the rear cover 14 and the
infrared ray generation mesh 20. Wherein, the infrared
reflective plate 40 which is tilted has a flat rectangular
main board 401 corresponding the infrared ray genera-
tion mesh 20 (as shown in FIG. 3). The infrared reflective
plate 40 further comprises a surrounding wall 41 con-
nected to a peripheral edge of the main board 401, where-
in the surrounding wall 41 of the infrared reflective plate
40 has an upper side wall 411 connected to a top edge
of the main board 401. The height of the surrounding wall
41 of the infrared reflective plate 40 is lower than that of
the surrounding wall 15 of the rear cover 14. The infrared
reflective plate 40 has a reflective surface 401a and an
exterior surface 401b, wherein the reflective surface
401afacing the infrared ray generation mesh 20 is adapt-
ed to reflect back infrared rays generated by the infrared
ray generation mesh 20, such that the reflected infrared
rays apply to the infrared ray generation mesh 20 and
are emitted outwardly from the holes 124 of the front cov-
er 12. The infrared reflective plate 40 is metallic, such as
stainless steel.

[0016] The reflective surface 401a of the infrared re-
flective plate 40 includes a reflective structure 42 which
comprises a plurality of convex parts 421 and a plurality
of embossings 422, each of the embossings 422 located
between two adjacent convex parts 421. The convex
parts 421 and the embossings 422 are roll-embossed
out of a metallic plate and then the metallic plate with the
reflective structure 42 is folded to form the shape of the
main board 401 and the surrounding wall 41 such that
the infrared reflective plate 40 is full of the reflective struc-
ture 42. In the current embodiment, the convex parts 421
are conical and form a matrix arrangement (as shown in
FIG. 4 and 5) or a staggered arrangement (as shown in
FIG. 6).

[0017] Inthe current embodiment, the combustion de-
vice further comprises a bracket 50. As illustrated in FIG.
3, the bracket 50 includes an upper supporting plate 52,
a middle supporting plate 54, a lower supporting plate 56
and an engaged member 58. The bracket 50 is for fixing
the front cover 12, the rear cover 14 and the burners 30
to be at the relative position. The middle supporting plate
54 is fixed between the upper supporting plate 52 and
the lower supporting plate 56. A fixed hole 59 is near the
center of the upper supporting plate 52, wherein the en-
gaged member 58 penetrates the fixed hole 59 to fix the
rear cover 14 to the upper supporting plate 52, while the
burners 30 are fixed to the lower supporting plate 56.
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[0018] Therefore, as illustrated in FIG. 7, when the
flames out of the flame outlets 32 of the burners 30 are
applied to the infrared ray generation mesh 20, the infra-
red ray generation mesh 20 is heated to generate infrared
rays, part of which passes the holes 124 of the front cover
12 to be emitted outwardly and another part of which is
emitted toward the reflective surface 401a of the infrared
reflective plate 40. With the reflective structure 42, the
reflective surface 401a reflects the another part of the
infrared rays to the direction of the front cover 12 and
helps the reflected infrared rays to be scattered uniformly
to the infrared ray generation mesh 20. Whereby, the
infrared ray generation mesh 20 could be heated again
by the reflected infrared rays so as to enhance the effect
of reflection. In practice, the reflective surface 401a need
not include the reflective structure 42 but a flat surface;
however, the reflective surface 401a is preferably pro-
vided with the reflective structure 42 to achieve the effect
ofreflecting infrared rays uniformly. Additionally, the front
cover 12 is heated by flames out of the flame outlets 32
to generate infrared rays as well, and the flames pass
through the holes 124 to form open fire.

[0019] It is noted that since the front cover 12 is flat,
the scattering direction of infrared rays generated by the
front cover 12 is essentially perpendicular to the flat cover
plate 121, such that the infrared rays emitted by the com-
bustion device 100 scatter along the same direction to
apply uniformly to an object. The object receives more
uniform infrared intensity per unit area so as to resolve
the aforementioned problem that owing to the arc-shaped
mesh structure of conventional combustion devices, the
scattered infrared intensity is less uniform.

[0020] In addition, the convex parts on the reflective
surface 401a of the infrared reflective plate 40 have dif-
ferent densities, wherein a density of the convex parts
on the surrounding wall 41 is greater than a density of
the convex parts on the main board 401. In this way, the
combustion device 100 further enhances the accumula-
tion of the infrared rays in the vicinity of the surrounding
wall 41 thanks to the greater density of the convex parts
on the surrounding wall 41, thereby the infrared intensity
generated by the infrared ray generation mesh 20 tends
to be more uniform.

[0021] Furthermore, a density of the convex parts on
the middle area of the main board 401 can be smaller
than a density of the convex parts on the peripheral area
ofthe main board 401, such that the infrared ray reflecting
efficiency of the main board 401 is increased gradually
from the middle area of the main board 401 to the pe-
ripheral area; thatis, the peripheral area expresses great-
er infrared ray reflecting efficiency. Whereby, the area of
the infrared ray generation mesh 20 corresponding to the
peripheral area is heated more so the infrared intensity
generated by the infrared ray generation mesh 20 tends
to be more uniform.

[0022] An infrared reflective plate 60 of a combustion
device of the second embodiment according to the
presentinvention is shown in FIG. 8. The infrared reflec-
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tive plate 60 includes a basic structure similar to the in-
frared reflective plate 40 of the first embodiment; the dif-
ference between these two is in that, an upper side wall
611 of the infrared reflective plate 60 has a plurality of
holes 614, while the vicinity of a top edge of the main
board 601 has a plurality of holes 614 as well. When the
flames generated by the flame outlet 32 flow along a re-
flective surface 601a of the infrared reflective plate 60
toward the top edge of the infrared reflective plate 60,
the holes 614 help the flames that have flowed to the
vicinity of the top edge of the infrared reflective plate 60
to pass through the holes 614 to form open fire, such that
the gas flows more smoothly. With the holes 614, flames
help the infrared ray generation mesh 20 and the front
cover 12 to be heated more uniformly, resulting in more
uniform infrared intensity emitted by the combustion de-
vice 100. It is noted that both the upper side wall 611 of
the infrared reflective plate 60 and the vicinity of the top
edge of the main board 601 may have a plurality of holes
614.

[0023] Aninfrared reflective plate 70 of the combustion
device 100 of the third embodiment according to the
present invention is shown in FIG. 9. Wherein, the infra-
red reflective plate 70 includes a reflective surface 701a
and an exterior surface 701b; a main board 701 of the
infrared reflective plate 70 has a curved arc shape and
the infrared reflective plate 70 is tilted; the vicinity of the
top edge thereof has a plurality of holes 714 passing
through the reflective surface 701a and the exterior sur-
face 701b. With the arc-shaped main board 701, the
flames generated by the flame outlet 32 flows smoothly
along the reflective surface 701a of the arc-shaped main
board 701 toward the vicinity of the top edge of the main
board 701. Meanwhile, the flames help the infrared ray
generation mesh 20 and the front cover 12 to be heated
more uniformly, resulting in uniform infrared intensity
emitted by the combustion device 100.

[0024] Aninfrared reflective plate 80 of the combustion
device of the fourth embodiment according to the present
inventionis shownin FIG. 10. The infrared reflective plate
80 includes a reflective surface 801a and an exterior sur-
face 801b, wherein the infrared reflective plate 80 is con-
caved fromthe reflective surface 801atoward the exterior
surface 801b to form an arc shape. In the current em-
bodiment, the infrared reflective plate 80 is bent into a
concave arc shape by a metallic plate, and at least one
gap 716 is formed at a portion where the metallic plate
overlaps to connect to the reflective surface 801a and
the exterior surface 801b of the infrared reflective plate
80. The infrared reflective plate 80 is disposed between
the rear cover 14 and the infrared ray generation mesh
20. With the arc-shaped reflective surface 801a, the
flames generated by the flame outlet flows more smooth-
ly along the reflective surface 801a of the infrared reflec-
tive plate 80 toward the vicinity of the top edge of the
infrared reflective plate 80, and with the design of allowing
partial airflow through the gap, gas flows more smoothly.
Meanwhile, the flames help the infrared ray generation
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mesh 20 and the front cover 12 to be heated more uni-
formly, resulting in more uniform and increasing infrared
intensity emitted by the combustion device 100.

[0025] In addition, an infrared reflective plate 90 of the
combustion device of the fifth embodiment according to
the present invention is shown in FIG. 11. In practice,
each of the convex parts 921 on the reflective structure
92 of the infrared reflective plate 90 is a strap in shape
and forms a parallel arrangement with each other. A long
axis of the convex parts 921 and a long axis of the em-
bossings 922 extend along a predetermined direction
from one end 90a of the infrared reflective plate 90 toward
corresponding one end 90b.

[0026] As mentioned above, when infrared rays gen-
erated by the combustion device according to the present
invention scatter from the holes of the front cover and
from the front cover itself, the infrared rays are emitted
outwardly along the same direction owing to the flat cover
plate of the front cover, such that the intensity of heat per
unit area an object heated by the infrared rays is more
uniform.

[0027] In addition, with the reflective structural design
of the infrared reflective plate, the flames are favorable
to more uniformly heat the infrared ray generation mesh
and the front cover, keep the high temperature of the
infrared ray generation mesh, and help the combustion
device generate stronger and more uniform infrared rays.
[0028] It must be pointed out that the embodiments
described above are only some embodiments of the
presentinvention. All equivalent structures which employ
the concepts disclosed in this specification and the ap-
pended claims should fall within the scope of the present
invention.

Claims
1. A combustion device (421) (421), comprising:

at least one burner (30) having a flame outlet
(32), wherein the at least one burner (30) is for
burning gas to generate flames through the
flame outlet (32);

asupporting assembly (10)including a front cov-
er (12), wherein the front cover (12) has a flat
cover plate (121) which includes a plurality of
holes (124) passing between an exterior surface
(121a) and an interior surface (121 b) thereof;
and

an infrared ray generation mesh (20) being dis-
posed on the supporting assembly (10) and cor-
responding to the flame outlet (32), the infrared
ray generation mesh (20) facing the interior sur-
face (121b) of the cover plate (121), the infrared
ray generation mesh (20) being flame heated by
the at least one burner (30) to generate infrared
rays passing through the holes (124).
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2. The combustion device (100) of claim 1, wherein the
cover plate (121) is rectangular.

3. The combustion device (100) of claim 2, wherein the
front cover (12) includes an upper side wall (131)
which is connected to a top edge of the cover plate
(121) and has a plurality of holes (124).

4. The combustion device (100) of claim 3, wherein the
cover plate (121) has an opening (122) located on
an opposite side of the top edge; the flame outlet
(32) of the atleast one burner (30) is disposed below
the opening (122).

5. The combustion device (100) of claim 3, wherein the
supporting assembly (10) includes a rear cover (14);
the infrared ray generation mesh (20) is disposed
between the front cover (12) and the rear cover (14);
the rear cover (14) includes an upper side wall (151)
which is located above the upper side wall (131) of
the front cover (12) and has a plurality of holes (154).

6. The combustion device (100) of claim 2, wherein the
front cover (12) includes two side walls (133) con-
nected to two side edges of the cover plate (121),
each of the side walls (133) has a plurality of holes
(134).

7. The combustion device (100) of claim 1, wherein the
supporting assembly (10) includes a rear cover (14)
which has a rear plate (141) and a surrounding wall
(15) connected to a peripheral edge of the rear plate
(141); the front cover (12) includes a surrounding
wall (13) which is connected to a peripheral edge of
the cover plate (121) and extends outwardly to form
a plurality of first extension parts (135), while the
surrounding wall (15) of the rear cover (14) extends
outwardly to form a plurality of second extension
parts (155), each of the first extension parts (135)
corresponds to each of the second extension parts
(155); and a peripheral edge of the infrared ray gen-
eration mesh (20) extends outwardly to form a plu-
rality of fixation parts (22), each of which is disposed
between each of the first extension parts (135) and
the corresponding second extension part (155).

8. Thecombustiondevice (100) of claim 7, further com-
prising an infrared reflective plate (40, 60, 70, 80,
90) located between the rear cover (14) and the in-
frared ray generation mesh (20), wherein the infrared
reflective plate (40, 60, 70, 80, 90) has a reflective
surface (401a, 601a, 701a, 801a) facing the infrared
ray generation mesh (20).

9. The combustion device (100) of claim 8, wherein the
reflective surface (401a, 601a, 701a, 801a) has a
reflective structure (42, 92); the reflective structure
(42, 92) includes a plurality of convex parts (421,
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921) and a plurality of embossings (422, 922), each
of the embossings (422, 922) located between two
adjacent convex parts (421, 921).

The combustion device of claim 9, wherein the con-
vex parts (421) form a matrix arrangement.

The combustion device (100) of claim 9, wherein the
convex parts (421) form a staggered arrangement.

The combustion device (100) of claim 9, wherein
each of the convex parts (421) is conical.

The combustion device (100) of claim 8, wherein the
infrared reflective plate (60, 70) has a plurality of
holes (614, 714).

The combustion device (100) of claim 9, wherein the
infrared reflective plate (40) includes a main board
(401) and a surrounding wall (41) connected to a
peripheral edge of the main board (401), and a den-
sity of the convex parts (421) on the surrounding wall
(41) is greater than a density of the convex parts
(421) on the main board (401).

The combustion device (100) of claim 9, wherein the
infrared reflective plate (40) includes a main board
(401) which has a middle area and a peripheral area
outside the middle area; a density of the convex parts
(421) on the middle area is smaller than a density of
the convex parts (421) on the peripheral area.

10

15

20

25

30

35

40

45

50

55

10



EP 3 617 592 A1

10

100

155

4

151

154

22

135

131

20

13

121

121a

4
(QV]

FIG. 1



EP 3 617 592 A1

10
14 40
411 401b
401a
155
22
135

12

FIG. 2



EP 3 617 592 A1

FIG. 3



EP 3 617 592 A1

~
9
m

V2 Nw)%w%mﬂdy
_<\®®®®®®M
SRR
A el e S A
oD DD D DD
02020202007
\W%@/ NN 4
s

10



EP 3 617 592 A1

1"

FIG. 5



EP 3 617 592 A1

¥4

8
/%O\/O\/ X
Q

y

3

N
©)
L

g

()
N/

BN

O

O

Q

O

Q

QO

Q

“

O

O

Q

QO

O

Q

Q

Q

O

Q

@)

SINAIN NN
NN N NN

O

QO

O

@)

N ININ NN TN

Y

O

QO

Q

0

S IN N N NN

Al
v

NN NN NN\

4

O

SIN NN N
NN NN N\

Q

/O\/ NN NN\

N

S INAT NN NN NN
NN NN NN\

Z

o

A

\O/ \O/ \O/ N

12



EP 3 617 592 A1

10

40

FIG."(



EP 3 617 592 A1

S

RY

14



EP 3 617 592 A1

0.

SRIIE

104



716

FIG.10



92

90b

EP 3 617 592 A1

921

90

17

922

FIG.11

90a



10

15

20

25

30

35

40

45

50

55

EP 3 617 592 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 19 19 3540

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X DE 102 22 450 Al (VOITH PAPER PATENT GMBH [1-15 INV.
[DE]) 21 August 2003 (2003-08-21) F23D14/08
* column 2, paragraph 21 - column 3, F23D14/14
paragraph 25 * F23D14/84
* column 4, paragraph 29 - paragraph 33 *
* figures 1,2,5,8-12 *
X US 2016/298838 Al (KARKOW DOUGLAS W [US] 1-3,6
ET AL) 13 October 2016 (2016-10-13)
* page 2, paragraph 30 - paragraph 34 *
* figures 1A,1B *
A EP 0 221 686 Al (THORN EMI APPLIANCES 1

[GB]) 13 May 1987 (1987-05-13)
* page 3, line 11 - line 36 *
* page 4, line 21 - line 36 *
* figures 1,3 *

TECHNICAL FIELDS
SEARCHED (IPC)

F23D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 9 January 2020 Gavriliu, Costin

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

18




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 617 592 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 19 19 3540

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.

09-01-2020
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE 10222450 Al 21-08-2003 AT 485481 T 15-11-2010
DE 10222450 Al 21-08-2003
US 2016298838 Al 13-10-2016  CN 105579776 A 11-05-2016
EP 3055616 Al 17-08-2016
US 2016298838 Al 13-10-2016
WO 2015054323 Al 16-04-2015
EP 0221686 Al 13-05-1987 AU 6387686 A 30-04-1987
DK 499786 A 23-04-1987
EP 0221686 Al 13-05-1987
FI 864284 A 23-04-1987
JP S62175528 A 01-08-1987
NZ 218017 A 30-08-1988
ZA 8607838 B 28-09-1988

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

19



	bibliography
	abstract
	description
	claims
	drawings
	search report

