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(54) VANE MOTOR

(567) Disclosed is a vane motor including: a casing
including a casing including an inlet port and an outlet
port, through which a pressurized fluid comes in or out;
a rotor being installed in the casing, turning around a
rotational shaft by the pressurized fluid and including a
rotor body which has a substantially cylindrical shape
and an axis coinciding with an axis of the rotational shaft
and a plurality of vanes which is installed in grooves
formed on an outer circumferential surface of the rotor
body and has a portion protruding from the groove and
the portion having a length varied in accordance with a
rotational phase, and an inner liner of a cylindrical shape
which is installed in the casing and receives the rotor
therein, in which a distal end of the vane comes into con-
tact with an inner wall surface of the inner liner while the
pressurized fluid is retained therein until the pressurized
fluid flowing through the inlet port of the casing is dis-
charged from the outlet port of the casing, and an imag-
inary rotational axis of the inner liner is spaced apart from
a rotational axis of the rotational shaft in a parallel state,
but is able to rotate together with the rotor when the rotor
turns.

According to the present invention, when the rotor
turns, the distal ends of the vanes contact against the
inner wall surface of the casing, so that the inner wall
surface of the casing and the vanes are worn out, to in-
crease a frequency of replacement and repair and since
the energy consumed by the abrasion is decreased and
is used to generate the rotational force, the energy con-
verting efficiency of the vane motor is improved.

[Fig. 3]
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a vane motor
that can generate a rotational force by a hydraulic force
to improve output efficiency.

Background of the Related Art

[0002] A vane motoris a mechanical actuator that con-
verts hydraulic pressure into rotation power. FIG. 1
shows one example of a vane motor according to the
related art.

[0003] Referring to FIG. 1, a rotor is rotatably installed
in a casing 211. The casing 211 is provided with a fluid
inlet 253 through which a fluid for generating pressure
flows in, and a fluid outlet through which the fluid flows
out. If the pressurized fluid flows in through the fluid inlet,
the pressurized fluid acts on vanes 235 each of which
spreads toward the outside of the rotor, and has a vari-
able length. Accordingly, the vanes 235 are moving to
the pressurized direction, the rotor turns within the casing
211. If the pressurized fluid for applying the pressure to
the vanes 235 arrives at the fluid outlet 255 of the casing,
the fluid is discharged through the fluid outlet 255 which
is a low pressure side.

[0004] Specifically, if the pressurized fluid flowing in
through the fluid inlet arrives at the fluid outlet which is
the low pressure side, the fluid is discharged through the
fluid outlet, and thus the pressurized fluid applies the
pressure to the vanes in the path to turn the rotor.
[0005] The vanes 235 are engaged to arotorbody 231,
and the length of the respective vanes protruding from
the rotor body 231 is variable. For the variable feature,
the vanes 235 are inserted in grooves 231a formed on
an outer peripheral surface of the rotor body 231, and
are able to move in a longitudinal direction of the groove.
Since a gap between the inner wall surface of the casing
211 and a rotational shaft 233 of the rotor body 231 is
varied according to a position of the inner wall surface of
the casing, the vane 235 moves out from the groove 231a
of the rotor body 231 at the wide gap to increase a pro-
truding length of the vane 235, while the vane 235 moves
in the groove of the rotor body at the narrow gap to de-
crease the protruding length of vane.

[0006] A resilient member, such as a spring, may be
provided between a bottom portion of the rotor groove
231 and the vane 235 so that the vane can smoothly
move in or out from the groove of the rotor body 231.
Otherwise, since the vane can slide out from the groove
by a centrifugal force of the rotor, a separate spring may
not be provided.

[0007] Atthe narrow gap in which the gap between the
rotor body 231 and the inner wall surface of the casing
becomes narrow, when the rotor body 231 turns, a distal
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end ofthe vane 235is pressurized so that the vane moves
in the groove 231a while contacting against the inner wall
surface.

[0008] However, the vane motor of the related art has
problems in that if the gap between the distal end of the
vane 235 and the inner wall surface of the casing 211 is
too wide, the fluid leaks through the gap to lead to a loss
of pressure, and in that if the gap is too narrow, friction
between the vane and the inner wall surface of the casing
is increased, so that a lot of energy generated by the
pressurized fluid is significantly lost, and thus mainte-
nance costs are increased due to abrasion of the vanes
and the innerwall surface. These problems are in a trade-
off relation and cannot be completely solved in the vane
motor of the prior art. Therefore, for vane motors of var-
ious materials and sizes, a proper size of the gap should
be acquired on an experimental basis to increase the
efficiency and the durability of each vane motor.

[0009] In order to increase the rotational force of the
rotor by use of the pressurized fluid, the total amount of
the force of the fluid acting on the vane should be in-
creased. Since the total amount of the force is equal to
the result obtained by multiplying the pressure, which is
aforce acting on a unit area, by an area of the inner wall
surface, to which the pressure is applied, it is necessary
to increase the area of the inner wall surface, with which
the fluid and the vanes come into contact.

[0010] However, if the vane moves out too far from the
groove, the vane may be completely released from the
groove, or the vane may be vibrated or be in an unstable
state while producing the friction between the vane and
the inner wall surface of the casing. Therefore, the vane
motor should be designed to increase the contact area
with the fluid within a limit to keep the connection between
the vanes and the rotor in stable.

Patent Literatures
[0011]

Patent Document 1: Korean Patent No.:
10-1116511, entitled "Air Vane Motor with Liner"
No.:

Patent Document 2: Korean Patent

10-1874583, entitled "Vane Motor"
SUMMARY OF THE INVENTION

[0012] Therefore, the invention has been made in view
of the above problems included in a vane motor of the
related art, and one object of the invention is to provide
a vane motor having configuration capable of improving
efficiency.

[0013] According to one aspect of the present inven-
tion,

there is provided a vane motor including: a casing includ-
ing an inlet port and an outlet port, through which a pres-
surized fluid comes in or out;
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a rotor being installed in the casing, turning around a
rotational shaft by the pressurized fluid,

the rotor including a rotor body which has a substantially
cylindrical shape and an axis coinciding with an axis of
the rotational shaft and a plurality of vanes which is in-
stalled in grooves formed on an outer circumferential sur-
face of the rotor body and has a portion protruding from
the groove and (the portion) having a length varied in
accordance with a rotational phase, and

an inner liner of a cylindrical shape which is installed in
the casing and receives the rotor therein, in which a distal
end of the vane comes into contact with an inner wall
surface of the inner liner while the pressurized fluid is
retained therein until the pressurized fluid flowing through
the inlet port of the casing is discharged from the outlet
port of the casing, and an imaginary rotational axis of the
inner liner is spaced apart from a rotational axis of the
rotational shaft in a parallel state, but is able to rotate
together with the rotor when the rotor turns.

[0014] The imaginary rotational axis of the inner liner
and the rotational shaft of the rotor can be maintained at
constant positions. The vane motor includes a rolling
member which, when the inner liner is rotated in the cas-
ing, is interposed between an outer surface of the inner
liner and the inner wall surface of the casing to reduce
friction therebetween

[0015] In the present invention, the casing is config-
ured in such a way that both ends of an outer liner of a
cylindrical shape larger than the inner liner are closed by
disc-shaped finish plates.

[0016] At least one of the finish plates is configured in
such a way that the rotational shaft pass through and is
exposed out of the finish plate to transmit the rotational
force, and a bearing is mounted between the rotational
shaft and the finish plate.

[0017] According to the embodiment, there is a fine
gap between the finish plates and other components like
the inner liner, the vanes in axial (longitudinal) direction,
so that the components are able to slide with the finish
plates, but the pressurized fluid is hardly leaked through
the gap.

[0018] Atleastone of the finish plates may be provided
with a fluid inlet and a fluid outlet. The fluid inlet and the
fluid outlet are formed in such a way that at least a portion
of the fluid inlet and at least a portion of the fluid outlet
is overlapped with a gap or space between the inner liner
and the rotor body, when seen in an axial direction, and
the fluid inlet and the fluid outlet are extended in an arc
shape in a circumferential direction.

[0019] In the present invention, the inlet port and the
outlet port may be located in the gap or space between
an inner liner of a cylindrical shape and the rotor body,
when seen from a cross-sectional view of the rotational
shaft, and preferably, in both edges of the opening of the
groove formed on the rotor body to receive the vane,
enlarged portion through which arear surface of the vane
is more exposed may be formed at the rear side edge
portion.
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[0020] The enlarged portion may be provided on both
ends thereof in the longitudinal direction. The enlarged
portion may be formed at the portion in which the start
portion of the arch-shaped fluid inlet is overlapped.
[0021] According to the present invention, the inven-
tion changes the structure of the vane motor of the prior
art in which when the rotor turns, the distal ends of the
vanes contactagainstthe inner wall surface of the casing,
so that the inner wall surface of the casing and the vanes
are worn out, to increase a frequency of replacement and
repair. Since the energy consumed by the abrasion is
decreased and is used to generate the rotational force,
the energy converting efficiency of the vane motor is im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

FIG. 1 is a cross-sectional view illustrating a config-
uration of a vane motor according to the related art;

FIG. 2 is a perspective view illustrating an exterior
of a vane motor according to one embodiment of the
invention;

FIG. 3 is an exploded perspective view illustrating a
vane motor according to one embodiment of the in-
vention;

FIG. 4 is a perspective view of the vane motor show-
ing an assembled state of the rotor and the inner
linerin FIG. 3;

FIG. 5is a side view illustrating the assembled state
of the rotor and the inner liner in FIG. 4;

FIG. 6 is a fluoroscopic side view illustrating a rela-
tionship of the rotor, the inner liner, a fluid inlet and
a fluid outlet which are provided on a finish plate
engaged to the rotor and the inner liner; and

FIG. 7 is a perspective view illustrating a rotor body
including a rotational shaft of the vane motor.

[0023] Repeated use of reference characters through-
out the present invention and appended drawings is in-
tended to represent the same or analogous features or
elements of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0024] Hereinafter, preferred embodiments of the in-
vention will be explained in detail in conjunction with the
accompanying drawings.

[0025] Referring to a vane motor according to the em-
bodiment illustrated in FIGS. 2 to 7,
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{29} the vane motor 1 of this embodiment includes a cas-
ing forming an exterior, an inner liner 20 of a cylindrical
shape, and a rotor positioned in the inner liner 20.
[0026] The casing includes a casing body 11 formed
of a substantially cylindrical shape, and finish plates 13
and 15 for finishing both ends of the casing body 11 in a
longitudinal direction. The finish plates 13 and 15 are
respectively provided with rotational shaft mounting
holes 131 and 151, through which a rotational shaft 33
connected to the rotor passes, arc-shaped fluid inlets 135
and 155, through which a pressurized fluid comes in from
the outside, and arc-shaped fluid outlets 133 and 153,
through which the pressurized fluid comes out. A bearing
17 is installed in the rotational shaft mounting holes 131
and 151, so that the rotational shaft 33 does not come
into direct contact with the finish plates 13 and 15, thereby
reducing friction between the rotational shaft 33 and the
finish plates 13 and 15.

[0027] The inner liner 20 is installed in the casing. The
length of the inner liner 20 is substantially identical to that
of the casing body 11, and both ends of the inner liner
20 contact against the inner surfaces of the finish plates
13 and 15 of the casing in a longitudinal direction, with a
fine gap between both ends and the inner surfaces. When
the inner liner 20 turns in the casing, the inner liner pro-
duces sliding friction between the inner surfaces of the
finish plates 13 and 15 and the inner liner. The inner liner
20 is laid on a plurality of rolling members 19 which are
disposed on a concave portion 119 formed on the inner
wall of the casing wall 11, when the inner liner 20 is in-
stalled in the casing. The rolling member has a roller 19a
and a rolling shaft 19b, and the rolling shaft 19b is formed
in the shape of a cylinder or a rotational shaft, and is
rotatably installed in parallel with the rotational shaft 33.
If the inner liner 20 turns in the casing body 11, the rolling
shaft coming into contact with the outer surface of the
inner liner rotates, and thus there is no sliding friction
between the turning inner liner 20 and the inner surface
of the casing body 11.

[0028] The rotor is installed in the inner liner 20, and
includes a cylindrical rotor body 31 having the rotational
shaft 33, and a plurality of vanes 35 engaged with each
groove 31aoftherotorbody 31. The length of the cylinder
forming the rotor body 31 is substantially identical to that
of the casing body 11, and when the rotor turns, both
ends of the cylinder come into contact with the inner sur-
faces of the finish plates 13 and 15 in the state in which
afine gapistherebetween, thereby producing sliding fric-
tion between the inner surfaces of the finish plates 13
and 15 and both ends thereof.

[0029] The connecting manner between the rotor body
31 and the vane 35 may be substantially identical to that
of the vane motor of the prior art. Since the operation of
the vane 35 in the groove 31a is widely known in the art,
the detailed description will be omitted herein.

[0030] Thisembodimentissubstantiallyidenticaltothe
first embodiment, except that the rotor is not installed to
come into directly contact with the inner surface of the
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casing body 11, butis installed to come into directly con-
tact with the inner surface of the inner liner 20.

[0031] The rotational shaft 33 of the rotor is parallel
with an imaginary rotational axis of the inner liner 20, but
is spaced apart from the rotational axis of the inner liner
at a distance. The finish plates 13 and 15 of the casing
are respectively provided with a hole through which the
rotational shaft 33 penetrates. The position of the hole is
spaced apart from the rotational axis of the cylinder form-
ing the casing at a distance.

[0032] Withthe above configuration, the rotor disposed
in the casing body 11 pushes the inner liner 20 of the
cylindrical shape against the rolling member 19 of the
casing body 11, so that an imaginary rotational axis of
the cylinder forming the casing body is spaced apart from
the imaginary rotational axis of the inner liner 20 of the
cylindrical shape at an interval. The distance between
the rotor body 31 and the inner wall surface of the inner
liner 20 is minimized at the position where the rotor push-
es the inner liner 20, and thus the vane 35 is completely
inserted in the groove 31a so that the rotor body 31 con-
tacts against the inner liner 20, or a protruding length of
the vane 35 from the rotor body 31 is decreased. At the
opposite side (an opposite side on the basis of the rota-
tional shaft), the distance between the rotor body 31 and
the inner surface of the inner liner 20 is maximized, there-
by increasing the protruding length of the vane 35 from
the rotor body 31.

[0033] The groove 31a may be formed in various
shapes, if necessary, and the vane 35 slidably moving
in or out along the groove 31a may be provided in a di-
rection perpendicular to a vertical plane of the cylindrical
rotor body 31, but protrudes at a desired angle with re-
specttothe vertical plane. In this embodiment, the groove
is formed on an outer peripheral surface of the rotor body
31 along the entire length thereof in the longitudinal di-
rection, and is slightly sloped at a desired angle with re-
spect to a radial direction pointing along a radius from
the rotational shaft 33 toward the rotational direction of
the rotor. Therefore, the vane protrudes at a desired an-
gle toward the rotational direction with respect to the ver-
tical plane of the rotor body.(added

[0034] The operation of components of the vane motor
with the above configuration will now be described. A
supplier for supplying the pressurized fluid to the fluid
inlets 135 and 155 of the vane motor from the outside
and a collector for receiving the pressurized fluid from
the fluid outlets 133 and 153 may be connected to the
vane motor of this embodiment, similar to the first em-
bodiment, but the rotor body 31 and the vanes 35 of the
rotor are not operated in the casing body 11, but is op-
erated in the inner liner 20.

[0035] Specifically, explaining the operation of compo-
nents in the vane motor with the above configuration, the
fluid inlet of the vane motor is connected with the supplier
(not illustrated) for supplying the pressurized fluid from
the outside. Since both of the finish plates 13 and 15
installed to both sides of the vane motor are provided
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with the fluid inlets 135 and 155 and the fluid outlets 133
and 153, the supplier is branched at any point to supply
the pressurized fluid to both fluid inlets of the finish plates
13 and 15. Similarly, the collector is branched at any point
to receive the pressurized fluid from both fluid outlets of
the finish plates 13 and 15, of which the pressure of the
fluid used in the vane motor is decreased.

[0036] Specifically, if the arc-shaped fluid inlets 135
and 155 are supplied with the pressurized fluid, the pres-
surized fluid passing through the arc-shaped fluid inlets
of the finish plate flows in the space between the rotor
body and the inner wall surface of the inner liner at that
position. The pressurized fluid applies the pressure to
the vane forming a portion of an interface of the space.
If the pressure applied to the rear surface of the vane is
higher than that applied to the front surface, the vane
moves forward. Since the rotor provided with the vanes
is rotatably fixed by the rotational shaft, the rotor does
not move in parallel, but is just rotated. The space be-
tween the rotor and the inner wall surface of the inner
liner 20 is gradually increased from the positions of the
fluid inlets 135 and 155, and the vane 35 protrudes at
the most from the groove 31a, so that the pressure ap-
plied to the vane is gradually increased. Since the arc-
shaped fluid outlets 133 and 153 start to appear next to
the position of the maximum gap, the pressurized fluid
comes out through the fluid outlets, so that the pressure
of the fluid is decreased.

[0037] The rotor of this embodiment is rotated by the
pressure difference, similar to the rotor of the vane motor
according to the prior art, but the inner liner 20 of the
cylindrical shape forms the space in which the pressu-
rized fluid operates, instead of the casing. Since the inner
liner is not stationary, the rotational force is transferred
to the inner liner 20 of the cylindrical shape which comes
into contact with the distal end of the vane 35, due to the
friction, when the rotor turns. The inner liner 20 is rotated
at the nearly equal linear velocity at the position of the
distal end of the respective vanes which forms the out-
ermost circumference of the rotor.

[0038] The inner liner is rotated in the casing, and the
rollingmembers 19, such as arolling shaft, are interposed
between the inner liner and the casing to reduce the slid-
ing friction between the inner liner and the casing body
11.

[0039] As a result, the abrasion caused by the sliding
between the vane and the inner wall surface of the inner
liner and the energy consumed by the frictional heat are
decreased, and thus the efficiency of producing the ro-
tational force by the pressurized fluid is increased.
[0040] Of course, since the finish plates 13 and 15 of
the casing are stationary, and the rotor and the inner liner
20 of the cylindrical shape which come into contact with
the finish plates are rotated, both ends of the inner liner,
the rotor body 31 and the vanes come into slidable con-
tact with the finish plates to produce the frictional heat
and consume the energy. As compared to the prior art,
the energy consumed by the friction is decreased. In or-
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der to further improve the efficiency, the size and surface
of the finish plates, the rotor body and the vane should
be maintained, similar to the prior art, and the bearing 17
is interposed between the finish plates of the casing and
the rotational shafts to reduce the friction.

[0041] While the presentinvention has been described
with reference to the particular illustrative embodiments,
it is not to be restricted by the embodiments but only by
the appended claims.

[0042] It is to be appreciated that those skilled in the
art can change or modify the embodiments without de-
parting from the scope and spirit of the present invention.

Brief Description of Reference Numerals

[0043]

11: Casing body

13, 15: Finish plate

17: Bearing

19: Rolling member
19a: Roller

19b: Rolling shaft

20: Inner liner

31, 231: Rotor body

31a, 231a: Groove

31b: Enlarged portion
33, 233: Rotational shaft
35, 235: Vane

119: Concave portion
135, 155, 253:  Fluid inlet

133, 153, 255:  Fluid outlet

211: Casing

Claims

1. A vane motor comprising:

acasingincluding aninlet portand an outlet port,
through which a pressurized fluid comes in or
out;

a rotor being installed in the casing, turning
around arotational shaft by the pressurized fluid
and including a rotor body which has a substan-
tially cylindrical shape and an axis coinciding
with an axis of the rotational shaft and a plurality
of vanes which is installed in grooves formed on
an outer circumferential surface of the rotor body
and has a portion protruding from the groove
and (the portion) having a length varied in ac-
cordance with a rotational phase, and

an inner liner of a cylindrical shape which is in-
stalled inthe casing and receives the rotor there-
in, in which a distal end of the vane comes into
contact with an inner wall surface of the inner
liner while the pressurized fluid is retained there-
in until the pressurized fluid flowing through the
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inlet port of the casing is discharged from the
outlet port of the casing, and an imaginary rota-
tional axis of the inner liner is spaced apart from

a rotational axis of the rotational shaft in a par-
allel state, but is able to rotate together with the 5
rotor when the rotor turns.

The vane motor according to claim 1, wherein the
imaginary rotational axis of the inner liner and the
rotational shaft of the rotor are maintained at con- 10
stant positions and a rolling member which, when
the inner liner is rotated in the casing, is interposed
between an outer surface of the inner liner and the
inner wall surface of the casing to reduce friction ther-
ebetween is included. 15

The vane motor according to claim 1 or 2, wherein

the casing is configured in such a way that both
ends of anouter liner of acylindrical shape larger 20
than the inner liner are closed by disc-shaped
finish plates,

at least one of the finish plates is configured in
such a way that the rotational shaft pass through

and is exposed out of the finish plate to transmit 25
the rotational force, and a bearing is mounted
between the rotational shaft and the finish plate.
there is a fine gap in axial (longitudinal) direction
between the finish plates and components in-
cluding the inner liner and the vanes, so thatthe 30
inner liner and the vanes are able to slide with
thefinish plates, butthe pressurized fluid is hard-

ly leaked through the gap.

at least one of the finish plates may be provided
with a fluid inlet and a fluid outlet. and the fluid 35
inlet and the fluid outlet are formed in such a
way that at least a portion of the fluid inlet and

at least a portion of the fluid outlet are over-
lapped with a gap or space between the inner
liner and the rotor body, when seen in an axial 40
direction, and the fluid inlet and the fluid outlet

are extended in anarc shape in a circumferential
direction.

45

50

55



13

11

33

EP 3 839 206 A1

[Fig. 1]

135 133

15



EP 3 839 206 A1




EP 3 839 206 A1

[Fig. 4]

119

11

133

13

131

135






EP 3 839 206 A1

1"



10

15

20

25

30

35

40

45

50

55

EP 3 839 206 A1

des

Européisches
Patentamt

European

Patent Office

ce européen
brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 20 02 0102

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X EP 0 224 878 A2 (FICKELSCHER KURT GERHARD)[1-3 INV.
10 June 1987 (1987-06-10) FO1C1/348
* figure 1 *
X GB 2 140 088 A (MITSUBISHI ELECTRIC CORP) [1-3
21 November 1984 (1984-11-21)
* figures 1,2 *
X WO 2007/102033 Al (BOSKOVIC NEBOJSA [HR]; [1-3

MATIJASEVIC BRANIMIR [HR])
13 September 2007 (2007-09-13)
* figures 5,6 *

TECHNICAL FIELDS
SEARCHED (IPC)

Fo1C

FO4C
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 27 October 2020 Grilli, Muzio

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
P:inte

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

-written disclosure & : member of the same patent family, corresponding

rmediate document document

12




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 839 206 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 20 02 0102

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.

27-10-2020
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0224878 A2 10-06-1987 DE 3542776 Al 23-07-1987
EP 0224878 A2 10-06-1987
JP 562131991 A 15-06-1987
JP $62132030 A 15-06-1987
us 4764095 A 16-08-1988
GB 2140088 A 21-11-1984 DE 3411487 Al 11-10-1984
GB 2140088 A 21-11-1984
JP H0118865 Y2 01-06-1989
JP 559154882 U 17-10-1984
Us 4521169 A 04-06-1985
WO 2007102033 Al 13-09-2007 AU 2006339652 Al 13-09-2007
BR P10621094 A2 29-11-2011
CA 2642932 Al 13-09-2007
CN 101395343 A 25-03-2009
EA 200870319 Al 27-02-2009
EP 2002083 Al 17-12-2008
IL 193860 A 30-05-2013
JP 2009529116 A 13-08-2009
KR 20090037376 A 15-04-2009
ME P880O8 A 10-06-2010
US 2009041604 Al 12-02-2009
WO 2007102033 Al 13-09-2007

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

13




EP 3 839 206 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

« KR 101116511 [0011] « KR 101874583 [0011]

14



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

