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Description
FIELD
[0001] Embodiments described hereinrelate generally

to a luminaire using a prism sheet.
BACKGROUND

[0002] Hitherto, there is a luminaire in which a light
sourceis arranged in an equipment body having an open-
ing and a prism sheet is arranged at the opening of the
equipment body. The prism sheet is constructed such
that light is formed to have a refraction angle correspond-
ing to an incident angle of light incident from the light
source, and luminous intensity distribution of the lumi-
naire is controlled.

[0003] However,intheluminaire using the prismsheet,
if the incident angle of the lightincident on the prism sheet
is not limited, there is a problem that the light is totally
reflected in the prism sheet according to the incident an-
gle of the light and is not emitted from a light emission
surface, and the equipment efficiency is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004]

FIG. 1 is a sectional view of a luminaire of an em-
bodiment.

FIG. 2 is a perspective view of a decomposed state
of the luminaire.

FIG. 3 is a perspective view of the luminaire.

FIG. 4 is a sectional view of a prism sheet of the
luminaire.

FIG. 5 is a table showing a relation among a prism
angle of the prism sheet, an incident angle and a
refraction angle.

FIG. 6 is a table showing results of measurement of
equipment light flux with respect to the embodiment,
comparative example 1 and comparative example 2.
FIG. 7 is a luminous intensity distribution view of a
case of the prism sheet and mirror surface reflection.
FIG. 8 is a luminous intensity distribution view of a
case of the prism sheet and white reflection.

FIG. 9 is a luminous intensity distribution view of a
case of only the prism sheet.

DETAILED DESCRIPTION

[0005] In general, according to one embodiment, a lu-
minaire includes a light source, a prism sheet and a re-
flector. The prism sheet includes an incident surface on
which light from the light source is incident, and a light
emission surface from which light having a refraction an-
gle corresponding to an incident angle of the lightincident
from the incident surface is emitted. The reflector is ar-
ranged between the light source and the prism sheet,
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and includes a mirror surface which reflects the light from
the light source to the prism sheet and controls the inci-
dent angle of the light to the prism sheet.

[0006] According to this structure, the light from the
light source is reflected to the prism sheet by the mirror
surface of the reflector, and the incident angle of the light
incident on the prism sheet is controlled. Accordingly, the
light emitted from the prism sheet increases, and the im-
provement of equipment efficiency can be expected.
[0007] Hereinafter, an embodiment will be described
with reference to FIG. 1 to FIG. 9.

[0008] FIG. 1toFIG. 3 show aluminaire. The luminaire
10 is, for example, a hanging type equipment hung by a
wire or the like from the ceiling. Incidentally, the luminaire
may be a direct mounting type equipment directly mount-
ed on the ceiling or the like.

[0009] The luminaire 10 includes an equipment body
11, a light source unit 12, a power supply unit 13, a prism
sheet 14 and a reflection unit 15. The luminaire 10 is
formed to be thin andlong. A direction extending between
both ends of the luminaire 10 is defined as a longitudinal
direction, and a direction extending between both sides
perpendicular to the longitudinal direction is defined as
a width direction.

[0010] The equipment body 11 is formed into a thin
and long box shape, and an opening 18 is formed at the
lower surface. The equipment body 11 includes a thin
and long body part 19 opened at the lower side and at
both ends in the longitudinal direction, and end plates 20
attached to both ends of the body part 19.

[0011] The body part 19 and the end plates 20 are
made of a metal material such as aluminum or a resin
material. The body part 19 is formed by, for example,
extrusion molding.

[0012] The body part 19includes an upper surface part
21 and side surface parts 22 at both sides in the width
direction. An attachment part 23 for attachment of the
power supply unit 13 is protrudingly provided at the lower
surface of the upper surface part 21. Attachment parts
24, 25 and 26 for attachment of the light source unit 12,
the reflection unit 15 and the prism sheet 14 are protrud-
ingly provided at the inner surfaces of the side surface
parts 22 at both sides.

[0013] The lightsource unit 12 includes a light-emitting
module 29 as a light source, a light diffusion cover 30 to
cover the light-emitting module 29, and a support plate
31 to support the light-emitting module 29 and the light
diffusion cover 30.

[0014] The light-emitting module 29 includes a thin and
long board 32, and plural light-emitting elements 33
mounted on a mount surface of the board 32 along the
longitudinal direction. The light-emitting elements 33 are,
for example, LED elements. Incidentally, a light-emitting
element such as an organic EL may be used.

[0015] The light diffusion cover 30 has light transpar-
ency and light diffusibility. The light diffusion cover 30
covers the whole of the light-emitting module 29 and is
attached to the support plate 31. The light diffusion cover
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30 protrudes into an inner space 50a of a reflector 50.
The light diffusion cover 30 is provided with a light diffu-
sion part 34 which faces the light-emitting elements 33
and has an arc-shaped section in the width direction.
[0016] The support plate 31 is integrally formed by
bending, for example, a metal plate. The support plate
31 is provided with a flat support part 35 to which the
light-emitting module 29 and the light diffusion cover 30
are attached, and edge parts 36 are provided protrudingly
from both sides of the support part 35 in the width direc-
tion. Contact parts 37 in contact with the attachment parts
24 of the equipment body 11 are formed at tips of the
edge parts 36 at both the sides. Attachment members
38 for attachment to the attachment parts 24 of the equip-
ment body 11 are fixed to plural places of the edge parts
36 at both the sides in the longitudinal direction. The at-
tachment member 38 is constructed of, for example, a
plate spring, and one end is attached to the edge part 36
by a screw 39. The other end side of the attachment
member 38 is a free end, and a hook part 40 hooked to
the attachment part 24 protruding from the equipment
body 11 is formed. In this embodiment, the hook part 40
is bent into an L shape so as to protrude to the inside,
and elastically contacts the tip of the attachment part 24
and urges the contact part 37 of the support plate 31
toward the direction of contacting the lower surface of
the attachment part 24.

[0017] The power supply unit 13 is attached to the at-
tachment part 23 of the equipment body 11, and is
housed on an upper side in the equipment body 11. A
power supply line inserted inside from the outside of the
equipment body 11 is electrically connected to an input
side of the power supply unit 13, and an output line elec-
trically connected to the board 32 is connected to an out-
put side of the power supply unit 13. The power supply
unit 13 converts, for example, commercial AC power into
specified DC power and supplies the power to the plural
light-emitting elements 33 of the board 32, and lights the
plural light-emitting elements 33.

[0018] The prism sheet 14 is made of a material having
lighttransparency. Resin or glass is used as the material.
In this embodiment, polycarbonate with a refractive index
of 1.585 is used.

[0019] The prism sheet 14 is arranged so as to close
the opening 18 of the equipment body 11. The prism
sheet 14 includes a flat sheet part 42 and attachment
edges 43 rising from both sides of the sheet part 42 in
the width direction. Projections 44 hooked on the attach-
ment parts 24 are protrudingly provided on the outer sur-
faces of the attachment edges 43 at both the sides. The
projection 44 is formed in the whole area of the attach-
ment edge 43 in the longitudinal direction.

[0020] An upper surface of the sheet part 42 is an in-
cident surface 45 which faces the light-emitting module
29 and on which light from the light-emitting module 29
is incident. A lower surface of the sheet part 42 opposite
to the incident surface 45 is a light emission surface 46
from which the incident light is emitted. Plural prisms 47

10

15

20

25

30

35

40

45

50

55

are formed on the light emission surface 46. As shown
in FIG. 4, the prism 47 is formed into a conical shape or
apyramid shape having a triangular section and an apex.
A prism surface 47ainclined to the apex is formed on the
prism 47. The prisms 47 are formed in the whole area of
the light emission surface 46.

[0021] The reflection unit 15 is arranged between the
light-emitting module 29 and the prism sheet 14. The
reflection unit 15 includes a reflection mirror 50 as a re-
flector. The reflection mirror 50 includes reflection plates
51 at both sides in the width direction, and reflection
plates 52 at both ends in the longitudinal direction, and
is formed into a rectangular frame shape opened up
down. Inner surfaces of the respective reflection plates
51 and 52 are formed into mirror surfaces 51 a and 52a.
The reflection plates 51 at both the sides expand from
the light-emitting module 29 side to the prism sheet 14
side, and the mirror surfaces 51a are formed into re-
cessed curved surfaces. The reflection plates reflect the
light from the light-emitting module 29 to the prism sheet
14, and control the incident angle of the light to the prism
sheet 14. Contact parts 53 in contact with the support
plate 31 of the light source unit 12 are formed at upper
ends of the reflection plates 51 at both the sides.
[0022] Attachment members 54 for attaching the re-
flection mirror 50 to the equipment body 11 are attached
to plural places of the reflection mirror 50 in the longitu-
dinal direction. The attachment member 54 is construct-
ed of, for example, a plate spring, and an upper end is
fixed to the contact part 53 by a screw 55. A lower end
of the attachment member 54 is a free end, and is pro-
vided with a hook part 56 hooked to the attachment part
25 protruding from the equipment body 11. In this em-
bodiment, the hook part 56 is bend into an L shape pro-
truding to the outside, elastically contacts the attachment
part 25, and urges the contact part 53 of the reflection
plate 51 in a direction of contacting the lower surface of
the supportplate 31. Incidentally, cut parts 57 for avoiding
interference with the screws 55 are formed in the support
plate 31.

[0023] Incidentally, if an opening width of an opening
58 at the light emission side (prism sheet 14 side) of the
reflection mirror 50 is excessively smaller than the width
of the prism sheet 14, light is not incident on an edge of
the prism sheet 14 and it becomes dark. Thus, the open-
ing width of the reflection mirror 50 at the light emission
side (prism sheet 14 side) is preferably formed to have
a size close to the width of the prism sheet 14.

[0024] Next, in order to assemble the luminaire 10, the
power supply unit 13 is inserted in the equipment body
11, and the power supply unit 13 is screwed to the at-
tachment part 23.

[0025] Subsequently, the light source unit 12 is insert-
ed in the equipment body 11, and is inserted between
the attachment parts 24 at both the sides while the at-
tachment members 38 at both the sides are elastically
deformed to the inside. By this, the hook parts 40 of the
attachment members 38 elastically contact the tips of the
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attachment parts 24, and urge the contact parts 37 of the
support plates 31 in the direction of contacting the lower
surfaces of the attachment parts 24, and the light source
unit 12 is attached to the equipment body 11.

[0026] Subsequently, the reflection unit 15 is inserted
in the equipment body 11, and is inserted between the
attachment parts 25 at both the sides while the attach-
ment parts 54 at both the sides are elastically deformed
to the inside. By this, the hook parts 56 of the attachment
members 54 elastically contact the attachment parts 25,
and urge the contact parts 53 of the reflection plates 51
in the direction of contacting the lower surface of the sup-
port plate 31, and the reflection unit 15 is attached to the
equipment body 11.

[0027] Subsequently, the prism sheet 14 is inserted in
the opening 18 of the equipment body 11, and is inserted
between the attachment parts 26 at both the sides while
the attachment edges 43 at both the sides are elastically
deformed to the inside. By this, the projections 44 of the
attachment edges 43 contact the attachment parts 26,
and the prism sheet 14 is attached to the equipment body
11.

[0028] In the assembled luminaire 10, the power sup-
ply unit 13 supplies DC power to the plural light-emitting
elements 33, so that the plural light-emitting elements 33
are lit. The light emitted from the plural light-emitting el-
ements 33 passes through the light diffusion cover 30,
is diffused and is emitted to the inner space 50a of the
reflection mirror 50. Part of the light passing through the
light diffusion cover 30 is directly incident on the prism
sheet 14, and part of the other light is reflected by the
mirror surfaces 51a and 52a of the reflection mirror 50,
and is incident on the prism sheet 14. The light incident
on the prism sheet 14 becomes light having a refraction
angle corresponding to an incident angle, and is emitted
to the lighting space from the light emission surface 46
of the prism sheet 14, that is, the prism surface 47a of
each of the prisms 47.

[0029] Here, arelation between the incident angle and
the refraction angle (light emission angle) at the prism
sheet 14 will be described with reference to FIG. 4. Inci-
dentally, the incident angle and the refraction angle are
angles with respect to a direction perpendicular to the
surface (incident surface 45) of the prism sheet 14, and
the angle in the vertical direction is 0°, and the angle in
the direction perpendicular to the vertical direction is 90°.
[0030] At a point on the prism surface 47a inclined to
the apex of the prism 47 from the right to the left, incident
light from the left side (0 to 90°) of the point is made B,
and incident light from the right side (0 to -90°) of the
point is made A. In this case, the incident angle of the
lightBis 6B1, and therefraction angle is 6B2. The incident
angle of the light A is 8A1, and the refraction angle is
0A2. With respect to the light B, even if the incident angle
0B1 becomes large, the light is emitted from the prism
surface 47a. However, with respect to the light A, if the
incident angle 6A1 becomes large (see light An), the light
is totally reflected by the prism surface 47a and is not
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emitted.

[0031] The table of FIG. 5 shows results of measure-
ment of a relation among the prism angle 6p of the prism
47, the incident angle 6A1, and the refraction angles 6B2
and 6A2. The prism angle 6p is an angle of the prism
surface 47a with respect to a virtual line connecting the
apexes of the prisms 47. The incident angle 6A1, and the
refraction angles B2 and 6A2 are respectively maximum
values. The refraction angle 6B2 is a value when the
incident angle 6B1 is fixed to 89°.

[0032] Asis apparentfrom the table of FIG. 5, the max-
imum refraction angles 6B2 and 6A2 are determined by
the prism angle 0p. Since light is not emitted in the direc-
tions of the maximum refraction angles 6B2 and 6A2 or
larger, when the prism angle 6p becomes large, a light
shielding range by the prism 47 becomes large, and a
glare suppression effect becomes high. For example,
when the prism angle is 20°, the light emitted at the max-
imum diffraction angle of 65° or larger is suppressed.
When the prism angle is 35°, the light emitted at the max-
imum refraction angle of 48° or larger is suppressed.
[0033] For example, in the case of the prism angle of
25°, if light is incident at the incident angle 6A1 of 0° to
23°, the light is emitted in the range in which the refraction
angle 6A2 is 57° or less. However, if light is incident at
the incident angle 6A1 of 23° to 90°, the light is totally
reflected by the prism surface 47a and is not emitted.
[0034] As described above, since the prism sheet 14
has the refraction angle range in which light can be emit-
ted (the range in which the refraction angle 6A2 is 57° or
less), the incident angle of the light to the prism sheet 14
is controlled by the reflection mirror 50, so that the re-
fraction angle of the light incident on the prism sheet 14
falls within the refraction angle range in which the light
can be emitted from the prism sheet 14. For example, if
the prism angle is 25°, since the range of the refraction
angle 6A2 in which the light can be emitted is 57° or less,
the reflection mirror 50 controls so that the incident angle
0A1 falls within the range of 0° to 23°.

[0035] FIG. 6 shows results of measurement of equip-
ment light flux with respect to the embodiment in which
the prism sheet 14 and the reflection mirror 50 having
the mirror surface 51a are combined, comparative ex-
ample 1in which the prism sheet 14 and a white reflection
surface are combined, and comparative example 2 in
which only the prism sheet 14 is used and the reflection
mirror 50 is not used. Incidentally, conditions such as
power consumption are common.

[0036] As a result of the measurement of the equip-
ment light flux, the light flux was 1570.2 Im in the embod-
iment, 1442.2 Im in the comparative example 1 and
1256.6 Im in the comparative example 2. Accordingly,
when the equipment efficiency of the embodiment was
assumed to be 100%, the equipment efficiency was 92%
in the comparative example 1, and 80% in the compar-
ative example 2.

[0037] Asinthe comparative example 2, when only the
prism sheet 14 was used, since incident angle of the light
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incident on the prism sheet 14 was not limited, the light
was totally reflected by the prism sheet 14 according to
the incident angle of the light and was not emitted, and
the equipment efficiency was low.

[0038] As in the comparative example, 1, when the
prism sheet 14 and the white reflection surface were com-
bined, the equipment efficient was improved as com-
pared with the comparative example 2. However, since
the directionality of the reflected light from the white re-
flection surface is low, the reflected light is apt to be dif-
fused, and the incident angle of the light incident on the
prism sheet 14 can not be sufficiently controlled.

[0039] As in this embodiment, when the prism sheet
14 and the reflection mirror 50 having the mirror surface
51awere combined, the directionality of the lightreflected
by the mirror surface 51a was high, the incident angle of
the light incident on the prism sheet 14 was sufficiently
controlled, and the equipment efficiency was improved
as compared with the comparative examples 1 and 2.
[0040] FIG. 7 to FIG. 9 are luminous intensity distribu-
tion views in which the luminous intensity distribution is
measured with respect to the embodiment, the compar-
ative example 1, and the comparative example 2.
[0041] Inthe embodimentof FIG. 7, bat-wing luminous
intensity distribution is possible in which light intensity in
the direction of a refraction angle of 30° is intensified.
While glare is prevented, the wide luminous intensity dis-
tribution is obtained, and the illuminance of the irradiation
surface can be uniformed.

[0042] When the prism sheet 14 is combined with the
white reflection surface as in the comparative example
1, and when only the prism sheet 14 is used as in the
comparative example 2, bat-wing luminous intensity dis-
tribution is difficult, downlight illuminance is high, and
wide luminous intensity distribution can not be obtained.
[0043] As described above, in the luminaire 10 of the
embodiment, the light from the light-emitting module 29
is reflected to the prism sheet 14 by the mirror surface
51a of the reflection mirror 50, and the incident angle of
the light incident on the prism sheet 14 is controlled. Ac-
cordingly, the light emitted from the prism sheet 14 in-
creases, and the equipment efficiency can be improved.
[0044] Besides, the incident angle of the light to the
prism sheet 14 is controlled by the reflection mirror 50
so that the refraction angle of the light incident on the
prism sheet 14 falls within the refraction angle range of
the prism sheet 14 in which the light can be emitted. Ac-
cordingly, the light emitted from the prism sheet 14 in-
creases, and the equipment efficiency can be improved.
[0045] Besides, since the reflection mirror 50, together
with the light-emitting module 29, is attached to the equip-
ment body 11, the light-emitting module 29 and the re-
flection mirror 50 are positioned through the equipment
body 11, and the control of the incident angle of the light
to the prism sheet 14 by the reflection mirror 50 can be
certainly performed.

[0046] Besides, when the light-emitting elements 33 to
emit light having high directivity are used, by using the
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light diffusion cover 30, it is possible to prevent that im-
ages of the plural light-emitting elements 33 are projected
on the prism sheet 14 and uneven brightness occurs.
[0047] Incidentally, as the light source, no limitation is
made to the light-emitting module 29 using the light-emit-
ting elements 33, and a lamp such as a straight tube type
fluorescent lamp may be used.

[0048] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form ofthe embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

Claims
1. A luminaire (10) comprising:

a light source (29);

a prism sheet (14) including an incident surface
(45) on which light from the light source (29) is
incident, and a light emission surface (46) from
which light having a refraction angle corre-
sponding to an incident angle of the lightincident
from the incident surface (45) is emitted; and

a reflector (50) arranged between the light
source (29) and the prism sheet (14) and includ-
ing a mirror surface (51a) which reflects the light
from the light source (29) to the prism sheet (14)
and controls the incident angle of the light to the
prism sheet (14).

2. The luminaire (10) according to claim 1, wherein
the prism sheet (14) has a refraction angle range in
which the light can be emitted according to the inci-
dent angle of the light, and
the reflector (50) controls the incident angle of the
light to the prism sheet (14) so that the refraction
angle of the light incident on the prism sheet (14)
falls within the refraction angle range of the prism
sheet (14) in which the light can be em itted.

3. The luminaire (10) according to claim 1 or 2, further
comprising an equipment body (11) to which the light
source (29), the prism sheet (14) and the reflector
(50) are attached.

4. The luminaire (10) according to any one of claims 1
to 3, wherein
the light source (29) include a light-emitting element
(33), and
a light diffusion cover (30) covers the light source
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(29).

The luminaire (10) according to claim 4, wherein the
light diffusion cover (30) protrudes into an inner
space (50a) of the reflector (50).

The luminaire (10) according to claim 4 or 5, wherein
the light emitted by the light-emitting element (33)
passes through and is diffused by the light diffusion
cover (30) and is emitted to the inner space (50a) of
the reflector (50),

part of the light passing through the light diffusion
cover (30) is directly incident on the prism sheet (14),
and part of the other light is reflected by the mirror
surface (51a) and is incident on the prism sheet (14).

The luminaire (10) according to any one of claims 1
to 6, wherein the mirror surface (51a) of the reflector
(50) is a recessed curved surface.

The luminaire (10) according to any one of claims 1
to 7, further comprising a support plate (31) to sup-
port the light source (29), wherein

the reflector (50) includes areflection plate (51) form-
ing the mirror surface (51a), and a contact part (53)
which is provided on an upper end of the reflection
plate (51) and contacts the support plate (31).

The luminaire (10) according to any one of claims 1
to 8, wherein the reflector (50) includes an opening
(58) opened to the prism sheet (14), and an opening
width of the opening (58) is close to a width of the
prism sheet (14).
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PRISM ANGLE 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40
0 pmax(® )
REFRACTION ANGLE
B B ) 67 | 65 | 55 | 51 | 47 | 44 | a1 | 38
REFRACTION ANGLE
B Amax(® ) 79 | 15 | 70 | 65 | 57 | 53 | 48 | 43
INCIDENT ANGLE
B AdmacC ) 62 | 50 | 40 | 31 | 23 | 14 | 6 2
TEST SAMPLE EMBODIMENT COMPARATIVE COMPARATIVE
PRISM SHEET EXAMPLE 1 EXAMPLE 2
+ MIRROR SURFACE PRISM SHEET ONLY PRISM SHEET

REFLECTION + WHITE REFLECTION
EQUIPMENT
LIGHT FLUX 1570.2 Im 1442.2 Im 1256.6 Im
POWER
CONSUMPTION 180 W 180 W 18.0W
EFFICIENCY 87.2 Im/W 80.1 Im/W 69.8 Im/W
EFFICIENCY RATIO 100% 92% 80%

FIG. 6

10




EP 2 884 158 A1

105° 105°
90° 90°
75° 75°
60° 60°
45° 45°
30° 30°
15 15
FIG. 7
105'W 105°
90° 90°
75° 75°
60° 60°
45° 45°
30° 30°
15 15
FIG. 8
105° 105°
90° 90°
75° 75°
60° 60°
45" 45"
30° 30°
15 0 15




10

15

20

25

30

35

40

45

50

55

EP 2 884 158 A1

Europisches
European I
0) e EUROPEAN SEARCH REPORT Application Number

des brevets EP 14 17 6475

[y

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT
Cat Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
ategory of relevant passages to claim APPLICATION (IPC)
X WO 03/036159 Al (TIR SYSTEMS LTD [CA]; 1-9 INV.
JACOB STEPHANE FREDERICK [CA]; YORK ALLAN F21V5/00
BRENT) 1 May 2003 (2003-05-01) F21v7/00
* page 4, line 14 - page 8, line 1 * F21v7/04
* page 9, line 14 - line 24 * F21v13/04
* figures 3,6 *
----- ADD.
X DE 10 2011 051034 Al (SELUX AG [DE]) 1-9 F21Y101/02
20 December 2012 (2012-12-20)
* paragraph [0024] - paragraph [0031] *
* figures 1,2 *
X DE 20 2007 001148 Ul (LICHT DESIGN MAN 1-9
ECKHARD HOFMA [DE])
29 March 2007 (2007-03-29)
* paragraph [0018] - paragraph [0025] *
* figures 1-3 *
X US 3 009 054 A (THOMAS WILLIAM E) 1-9
14 November 1961 (1961-11-14)
* the whole document * TECHNICAL FIELDS
_____ SEARCHED (IPC)
X EP 2 058 587 Al (SITECO BELEUCHTUNGSTECH ([1-3,7 F21v
GMBH [DE]) 13 May 2009 (2009-05-13) F21Y
* paragraph [0022] - paragraph [0033] *
* figures 3,6-8 *
X DE 11 20 397 B (HOLOPHANE CO INC) 1-3,7,9
28 December 1961 (1961-12-28)
* column 4, line 48 - column 5, line 42 *
* figures 3,4 *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 20 January 2015 Demirel, Mehmet
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A technological background e e e e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

12




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 2 884 158 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 14 17 6475

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.

20-01-2015
Patent document Publication Patent family Publication
cited in search report date member(s) date
W0 03036159 Al 01-05-2003  CA 2463350 Al 01-05-2003
DE 10297364 B4 23-07-2009
DE 10297364 T5 28-10-2004
GB 2398116 A 11-08-2004
JP 3954026 B2 08-08-2007
JP 2005506672 A 03-03-2005
US 2003081419 Al 01-05-2003
W0 03036159 Al 01-05-2003
DE 102011051034 Al 20-12-2012  NONE
DE 202007001148 Ul 29-03-2007 AT 514896 T 15-07-2011
DE 202007001148 Ul 29-03-2007
EP 1947379 Al 23-07-2008
US 3009054 A 14-11-1961 BE 646627 A 16-10-1964
UsS 3009054 A 14-11-1961
EP 2058587 Al 13-05-2009 AT 539297 T 15-01-2012
EP 2058587 Al 13-05-2009
DE 1120397 B 28-12-1961  NONE

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

13




	bibliography
	abstract
	description
	claims
	drawings
	search report

