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DESCRIPTION

SUPPORTING DEVICE FOR SUPPORTING AN IN-VEHICLE
MOUNTED OBJECT

TECHNICAL FIELD

The present invention generally relates to
supporting devices and, more particularly, to a supporting
device for supporting or mounting an in-vehicle mounted

object to a vehicle.

BACKGROUND ART

Conventionally, as a supporting device for
supporting or mounting a fluid-pressure unit of a brake
apparatus as an example of an object to be mounted to a
vehicle (in-vehicle mounted object), there is known one
containing a bracket (console) for mounting the fluid-
pressure unit via eléstic members (for example, refer to
Patent Document 1). The bracket contained in the
supporting device has tow plate plate-like parts (legs)
that are generally perpendicular to each other. One of
the two plate-like parts is fixed to a side part of the
fluid-pressure unit via two elastic members. The one of
the plate-like parts is provided with two notches that
open‘in a direction of mounting the fluid-pressure unit to
the bracket (vertical direction) so that the elastic
members fixed to the fluid-pressure unit are held in the
notches. On the other hand, an elongated hole is fofmed
in the other of the two plate-like parts so that an
elastic member, which i1s attached to a pin extending from
a bottom part of the fluid-pressure unit, is inserted into
the elongated hole. The bracket for mounting the fluid-

pressure unit is fixed to a predetermined position of a
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vehicle body. By using those elastic materials and the
bracket, a transmission of a vibration from the vehicle
body to the fluid-pressure unit can be suppressed while
reducing a space needed for mounting the fluid-pressure
unit.

Patent Document: Japanese Laid-Open Patent
Application No. 2004-521276

However, even if the fluid-pressure unit as an
in-vehicle device is mounted to the vehicle body by using
the above-mentioned supporting device, it is difficult to
completely suppress a vibration of the fluid-pressure unit
while the vehicle is moving. That is, if the above-
mentioned supporting device is used and when the vehicle
is moving, especially, on a punishing road, the fluid-
pressure unit vibrates to no small extent mainly in a
direction indicated by an arrow in FIG. 1, that is, in a
vertical direction indicated by the outline arrow in the
figure with elastic members C, which are provided to the
bottom part of the fluid-pressure unit A, serving as a
support point. Hereinafter, the major direction of
vibration of such an in-vehicle mounted object is referred
to as “main vibrating direction”. In the above-mentioned
conventional supporting device, since the notches D formed
in the bracket B open in the vertical direction in FIG. 1,
the.elastic members C tend to move in a direction in which
the elastic members C are separated from the notches due
to the vibration, and, thereby, there may occur a case in
which the vibration of the fluid-pressure unit A is
further promoted. If the vibration of the fluid-pressure
unit is increased, there may occur a noise problem or a
stress generated in a brake tube extending from the fluid-

pressure unit is increased.
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DISCLOSURE OF THE TINVENTION

It is a general object of the present invention

to provide an improved and useful supporting device in
which the above-mentioned problems are eliminated.

A more specific object of the present invention
is to provide a supporting device for mounting an in-
vehicle mounted object, which can suppress a vibration
generated in the object or transmitted to the object
effectively by elastically supporting the in-vehicle
mounted object.

In order to achieve the above-mentioned objects,
there is provided according to the present invention a
supporting device for supporting an in-vehicle mounted
object on a vehicle body, the supporting device
comprising: a bracket having a side-plate part having a
first opening part; and a first elastic member engaged
with the first opening part so as to be provided between
the bracket and the in—vehicle mounted object, wherein the
side-plate part includes a first notch having one end
connected to the first opening part and the other end open
outward; and the first notch does not intersect with a
plane containing a line passing substantially a center of
the first opening part and extending iﬁ a main vibrating
direction of the in-vehicle mounted 6bject, the plane
beiﬂg substantially perpendicular to the side-plate part.

According to the supporting device of the
present invention, the side-plate part of the bracket is
attached to a predetermined position of the in-vehicle
mounted object via the elastic member that is engaged with
the opening part of the bracket by being inserted through
the notch connected to the opening part. When the in-
vehicle mounted object, which is supported on the vehicle

body by the supporting device, vibrates in the main
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vibrating direction which is a major direction of
vibration of the in-vehicle mounted object, a large force
is exerted on the elastic member in the main vibrating
direction, and, thereby, the elastic member tends to be
moved in the main vibrating direction. In order to
prevent such a movement, the bracket contained in the
supporting device is provided with the notch in the side-
plate part so that the notch does not intersect with the
plane that contains the line passing the center point of
the opening part and extending in the main vibrating
direction and perpendicular to the side-plate part.
Accordingly, a portion of the side-plate part of the
bracket, which intersects with the above-mentioned plane,
is always in contact with the elastic member. Thus, if a
large force is applied to the elastic member in the main
vibrating direction, the elastic member is prevented from
being moved from the opening part to the notch, thereby
retaining the elastié member within the dpening part. As
a result, according to the supporting device of the
present invention, the in-vehicle mounted object is
elastically supported to suppress transmission of a
vibration to the in-vehicle mounted object or a vibration
of the object itself without the elastic member being
removed from the bracket due to a foice applied to the .
elasfic member in the main vibrating direction.

In the supporting device according to the
presen£ invention, the bracket may include a bottom-plate
part extending from the side-plate part and fixed to a
bottom of the in-vehicle mounted object via an elastic
member.

In the supporting device according to the
present invention, the main vibrating direction may be

substantially coincident with the vertical direction.
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In the supporting device according to the
present invention, the side-plate part may include a first
restriction part that restricts a movement of the first
elastic member at a position determined according to a
direction of a maximum force to be applied to the first
elastic member due to a vibration of the in-vehicle
mounted object.

In the supporting device according to the
present invention, the first notch may extend from a first
side of the side-plate part in a direction substantially
perpendicular to the main vibrating direction and
connected to the first opening part. Alternatively, the
first notch may extend from a first side of the side-plate
part in a direction oblique to the main vibrating
direction and connected to the first opening part.

Additionally, the supporting device according to
the present invention may further comprise a second
elastic member, and wherein the side—plafe part may
include a second opening part engaged with the second
elastic member and a second notch having one end connected
to the second opening part and the other end open outward,
and the main vibrating direction is perpendicular to a
line passing center points of the first and second opening
parts.

A In the above-mentioned supporting device, the
first notch may extend from a first side of the side-plate
part in a direction substantially perpendicular to the
main vibrating direction and connected to the first
opening part; and the second notch may extend from a
second side of the side-plate part opposite to the first
side in the direction substantially perpendicular to the
main Vibrating direction and connected to the second

opening part.
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In the above-mentioned supporting device, the
side-plate part may include a second restriction part that
restricts a movement of the second elastic member at a
position determined according to a direction of a maximum

5 force to be applied to the second elastic member due to a
vibration of the in-vehicle mounted object.

In the above-mentioned supporting device, the
first notch may extend from a first side of the side-plate
part in a direction oblique to the main vibrating

10 direction and connected to the first opening part; and the
second notch may extend from a second side of the side-
plate part opposite to the first side in a direction
oblique to the main vibrating direction and connected to
the second opening part.

15 In the above-mentioned supporting device,
wherein the first and second elastic members may have the
same configuration.

Othér objeéts, features and advantages of the
present invention will become more apparent from the

20 following detailed description when read in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an illustration for explaining a
25 vibfating state of an in-vehicle mounted object which is
supported by a supporting device;

‘ FIG. 2 is a perspective view of an in-vehicle
mounted object supported by a supporting device according
to the present invention;

30 FIG. 3 1s a perspective view of a bracket
contained in the supporting device shown in FIG. 1;
FIG. 4 is a front view of the bracket shown in

FIG. 3;
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FIG. 5 is a perspective view of a structure for
fixing the in-vehicle mounted object to a bottom part of
the bracket;

FIG. 6 is a partial cross-sectional view of a
structure for fixing the in-vehicle mounted device to a
side-plate part of the bracket;

FIG. 7 is an illustration for explaining a part
of the bracket shown in FIG. 3;

FIG. 8 is a partial cross-sectional view of
another example of the structure for fixing the in-vehicle
mounted device to a side plate part of the bracket;

FIG. 9 is a partial cross-sectional view of a
further example of the structure for fixing the in-vehicle
mounted device to a side plate part of the bracket;

FIG. 10 is an illustration of a part of another
example of the bracket applicable to the supporting device
according to the present invention; and

FIG. 11 isAan illustration of a part of a
further example of the bracket applicable to the

supporting device according to the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

A description will now be given, with reference
to the drawings, of a supporting device according to an
embédiment of the present invention.

FIG. 2 is a perspective view showing a
suppofting device for supporting an in-vehicle mounted
object according to an embodiment of the present invention.
Although a fluid-pressure unit (brake actuator) 100 of a
vehicle brake apparatus is used as an in-vehicle mounted
object in the present embodiment, the in-vehicle mounted
object is not limited to the fluid-pressure unit. The

supporting device according to the present invention is
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applicable to various equipments.that require measures for
damping. As shown in FIG. 2, the supporting apparatus 1
includes a bracket 10, and the fluid-pressure unit 100 as
an in-vehicle mounted object is elastically supported by
the bracket 10 via a plurality of cushion members (elastic
members) 30. The bracket 10 is attached to a vehicle body
such as, for example, an engine compartment by using a
fastening tool such as a bolt and a nut, and, thereby, the
fluid-pressure unit 100 is supported by or mounted to the
vehicle body.

FIG. 3 is a perspective view showing the bracket
10 contained in the supporting device 1. FIG. 4 is a
front view of the bracket 10 contained in the supporting
device 1. As shown in these figures, the bracket 10
contains a bottom-plate part 11 of a flat plate shape and
a side-plate part 12 of a flat plate shape which generally
perpendicularly extends from an end of the bottom-plate
part 11. A circular.opening 1la is formed in the central
part of the bottom-plate part 11, and a cushion member 30
is inserted into the circular opening lla by press-fitting.
Additionally, as shown in FIG. 4, two hole parts 14 as
opening parts of generally circular shape are formed at a
predetermined interval in the side-plate part 12. Further,
notches 15 are formed in the side—pléte part 12 so as to
corfespond to the hole parts (opening parts) 14,
respectively. Each of the notches 15 is connected to the
corresponding one of the hole parts 14 on an inner-end
side thereof. Another cushion member 30 is fitted into
each of the hole parts 14 through the notch 15. It should
be noted that each cushion member 30 is formed with a
groove 30a corresponding to the circular opening lla of
the bottom-plate part 11 or the hole part 14 of the side-
plate part 12 as shown in FIG. 5.
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The fluid-pressure unit 100 that is elastically
supported by the above-mentioned bracket 10 has a screw
hole (not shown in the figures) at a position °
corresponding to the circular opening 1lla of the bottom-
plate part 11. Additionally, stud bolts 102 are
protrudingly attached at positions corresponding to the
side-plate part 12 of the fluid-pressure unit 100, that is,
two positions under a motor housing 101 in the present
embodiment.

When attaching the fluid-pressure unit 100 to
the bracket 10, the cushion members 30 are inserted into
the circular hole 1lla of the bottom-plate part 11 and the
hole parts 14 of the side-plate part 12, respectively.
Then, as shown in FIG. 5, a cylindrical part 3la of a
metal made collar 31 is inserted into an opening part of
each of the cushion members 30, and a flange part 31b of
the collar 31 is brought into contact with an upper end
surface of the cushion member 30. Then, a bolt 32 having
a washer is inserted into the opening part of the cushion
member 30 while the flange part 31b of the collar 31
inserted in the opening part of the cushion member 30 is
in contact with the bottom part of the fluid-pressure unit
100. The bolt 32 is engaged with the screw hole of the 4
bottom part of the fluid-pressure unit 100.

A Additionally, the cylindrical part 3la of
another collar 31 is inserted into an opening part of each
of the cushion members 30 which are fitted into the
respective hole parts 14 of the side-plate part 12. Stud
bolts 102 that are protrudingly attached to the fluid-
pressure unit 100 are inserted into the collars 31 of the
cushion member 30 that are inserted into the hole parts 14,
respectively, and the flange parts 31b of the collars 31

are brought into contact with predetermined portions of
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the fluid-pressure unit 100. A nut 34 is fastened via a
washer 33 at an end of each of the stud bolts 102 which
protrudes from each cushion member 30. Accordingly, the
fluid-pressure unit 100 is elastically supported by the
bracket 10 via three cushion members 30. The bracket 10
is fixed to the vehicle body, which is an object to which
the fluid-pressure unit 100 is attached, with the bottom
part thereof being positioned generally horizontally.

Now, when the fluid-pressure unit 100 is
supported on the vehicle body using the above-mentioned
supporting device 1 and when the vehicle is moving,
especially when the vehicle is moving on a punishing road,
the fluid-pressure unit 100 may vibrate to no small extent
in a direction which is perpendicular to a line passing
the center points of the two hole parts 14 of the side-
plate part 12, that is, in a vertical direction (refer to
an outline arrow in FIG. 1) in the present embodiment. If
the fluid-pressure unit 100, which is supported on the
vehicle body by the support device 1, vibrates in a main
vibrating direction, a large force is exerted on the
cushion members 30 as elastic members retained in the hole
parts 14 in the main vibrating direction, and, thereby,
the cushion members 30 tend to be moved in the main
vibrating direction. That is, if the fluid-pressure unit
100 ﬁibrates, a largest force is exerted on each of the
cushion members 30 in the hole pats 14 of the side-plate
part 12 basically in the vertical direction, which is the
main vibrating direction, and, thereby, the cushion
members 30 tend to be moved mainly in the direction of the
force.

In view of such a point, in the supporting
device 1 according to the present embodiment, the notch 15

is formed in the side-plate part 12 of the bracket 10 so
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as to be connected to the corresponding hole part 14 in a
transverse direction. That is, as shown in FIG. 7, a line
L0 between two edge parts 1b5a and 15b, which define the
notch 15 and face each other, extends in a direction
perpendicular to the main vibrating direction of the
fluid-pressure unit 100, that is, generally parallel to a
line passing the center points of the two hole parts 14,
and each notch 15 is open outward and abeam from the
corresponding hole part 14. Accordingly, each notch 15
does not intersect with a plane Pl, which contains a
straight line L1 and generally perpendicular to the side-
plate part 12, the straight line L1 passing through the
center point 1l4a of the corresponding hole part 14 and
extending in the main vibrating direction of the fluid-
pressure unit 100. Thus, the side-plate part 12 of the
bracket 10 contains a restriction part 12a, which is
brought into contact with the cushion member 30, at a
position on the line.(Ll) passing the center point 14a of
the hole part 14 and extending parallel to the surface of
the side-plate part 12 along the main vibrating direction
of the fluid-pressure unit 100, that is, a position
determined accofding'to a direction of a largest force
applied to the cushion member 30 due to a vibration of the
fluid-pressure unit 100.

' In the supporting device 1 containing the
bracket 10, even if a large force is applied to each of
cushion member 30 in the respective one of the hole parts
14 in the main vibrating direction, the cushion member 30
is effectively prevented from moving in the main vibrating
direction by the restriction part 12a which is always in
contact with the cushion member 30. Thus, since each
notch 15 is connected to the corresponding hole part 14 in

a transverse direction and does not intersect with the
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above-mentioned plane Pl in the supporting device 1, each
notch 15 does not extend in the main vibrating direction
(vertical direction) in which at least a large force is
exerted. Accordingly, in the supporting device 1, the
cushion members 30 are prevented from being moved due to a
vibration from the hole parts 14 to the respective notches
15, and the cushion members 30 are effectively retained
within the respective hole parts 14.

Thereby, according to the supporting device 1,
transmission of a vibration to the fluid-pressure unit 100
and a vibration of the fluid-pressure unit 100 itself can
be effectively suppressed by elastically supporting the
fluid-pressure unit 100 as an in-vehicle mounted object.
As a result, by using the supporting device 1 according to
the present embodiment, a noise problem caused by a
vibration of the fluid-pressure unit 100 can be solved and
an increase in a stress generated in a brake tube
extending from the fiuid—pressure unit 100 can be
suppressed effectively.

Moreover, the bracket 10 of the above-mentioned
supporting device 1 has the bottom-plate part 11 and the
side-plate part.12 that are generally perpendicular to
each other, and the bottom-plate part 11 is fixed to the
bottom part of the fluid-pressure unit 100 via one cushion
membér 30 in addition to the side-plate part 12 being
fixed to the fluid-pressure unit 100 via the two cushion
members 30. According to the use of the three-point
support structure, the transmission of a vibration between
the vehicle body and the fluid-pressure unit 100 as an in-
vehicle mounted object can be effectively reduced while
reducing a space required for supporting the fluid-
pressure unit 100.

Furthermore, in the present embodiment, the



WO 2006/112248 PCT/JP2006/306793

10

15

20

25

30

-13-

collar 31 having the flange 31lb is inserted into each
cushion member 30 as mentioned above, and the flange part
31b of each collar 31 is brought into contact with the
fluid-pressure unit 100. Thereby, even if a recess is
formed in a housing of the fluid-pressure unit 100, which
is adjacent to the cushion members 30, to define a fluid
passage for storing brake oil, for example, seating
surfaces of the cushion members can be sufficiently
reserved. That is, although in a case where the recess if
provided in the housing of the fluid-pressure unit 100,
which is adjacent to the cushion members 30, if the
cushion members 30 are directly brought into contact with
the fluid-pressure unit 100, the cushion members 30 may
enter the recess, which causes the elastic supporting
state of the fluid-pressure unit 100 to be unstable, the
seating surfaces of the cushion members 30 can be
sufficiently acquired by the metal made flanges 31b being
brought into contact.with the fluid—preséure unit 100 so
as to stabilize the supporting state of the fluid-pressure
unit 100.

It should be noted that although the cylindrical
part 3la of the collar 31 is previously inserted into the
opening of the cushion member 30, which is fitted to the
hole part 14 of the side-plate part 12 and the flange part
31b'of the collar 31 is brought into contact with a
predetermined portion of the fluid-pressure unit 100 as
shown in FIG. 6 in the above-mentioned example, the
present invention is not limited to such a structure.

That is, as shown in FIG. 8, the direction of insertion of
the collar 31 into the cushion member 30, which is fitted
into the hole part 14 may be reversed from that of the

example shown in FIG. 6. In such a case, the collar 31 is

inserted into the opening of the cushion member 30, which
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is fitted into the hole part of the side-plate part 12,
and after the stud bolt 102 is inserted into the collar 31
so that the flange part 31b is positioned outside the
cushion member 30, the nut 34 may be fastened on the end
of the stud bolt 102. Thereby, the washer 33 shown in FIG.
6 can be eliminated. Additionally, as a nut to be engaged
with the stud bolt 102, a nut 340 with a seat (flange nut)
having a seat part (flange part) 341 may be used as shown
in FIG. 9 instead of using the nut 34, which is a separate
part from the washer 33 as shown in FIG. 6.

FIG. 10 is an illustration for explaining
another example of the bracket applicable to the above-
mentioned supporting device 1. In a bracket 10A shown in
FIG. 10, the side-plate part 12 extends obliquely from the
bottom-plate part 11. That is, the bracket 10A having the
bottom-plate part 11 and the side-plate part 12 that are
not perpendicular to each other may be provided to the
support device 1. Eﬁen when the bracket 10A of such a
structure is used, by providing each notch 15 of the side-
plate part 12 to contain the line L1, which passes the
center point l4a of the corresponding hole part 14 and
extends in the main vibrating direction of the fluid-
pressure unit 100, and not intersect with the plane P1,
which is generally perpendicular to the side-plate part 12,
theifluid—pressure unit 100 as an in-vehicle mounted
object can be elastically supported effectively so that
transmission of a vibration to the fluid-pressure unit 100
is suppressed and also a vibration of the fluid-pressure
unit 100 itself is suppressed effectively.

FIG. 11 is an illustration for explaining a
further example of the bracket applicable to the above-
mentioned supporting device 1. In a bracket 10B shown in

FIG. 11, each notch 15B does not open outward and abeam
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from the corresponding hole part 14 unlike the above-
mentioned bracket 10, and, instead, it opens outward and
obliquely upward from the corresponding hole part 14.
That is, each notch 15B of the side-plate part 12 may be
one which does not always open abeam if it is provided to
contain the line L1, which passes the center point 14a of
the corresponding hole part 14 and extends in the main
vibrating direction of}the fluid-pressure unit 100, and
not intersect with the plane P1, which is generally
perpendicular to the side-plate part 12. In such a case,
an angle formed by the above-mentioned straight line L1
and the center line L0 between the edges 15a and 15b
facing each other to form each notch 15B is defined as «,
each notch 15B may be formed in the side-plate part 12 so
that a relationship 30° < a = 90° or 90° £ a = 150° is
preferably satisfied and, more preferably, 45 £ o <
90° or 90° £ o = 135° is satisfied. Even when using such
a structure, the fluid—pressure unit 100 as an in-vehicle
mounted object can be elastically supported effectively,
which effectively suppresses transmission of a vibration
tb the fluid-pressure unit 100 and also suppressed a
vibration of the fluid-pressure unit 100 itself. However,
it is most preferable to form the notch 15 to orient abeam
by setting the angle a to 90° |

| The present invention is not limited to the
specifically disclosed embodiments, and variations and
modifications may be made without departing from the scope
of the present invention.

The present application is based on Japanese

priority application No. 2005-118953 filed April 15, 2005,
the entire contents of which are hereby incorporated

herein by reference.
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CLAIMS

1. A supporting device for supporting an in-
vehicle mounted object on a vehicle body, the supporting
device comprising:

a bracket having a side-plate part having a
first opening part; and

a first elastic member engaged with said first
opening part so as to be provided between said bracket and
said in-vehicle mounted object,

wherein said side-plate part includes a first
notch having one end connected to said first opening part
and the other end open outward; and

said first notch does not intersect with a plane
containing a line passing substantially a center of said
first opening part and extending in a main vibrating
direction of said in-vehicle mounted object, the plane

being substantially perpendicular to said side-plate part.

2. The supporting device as claimed in claim 1,
wherein said bracket includes a bottom-plate part
extending from said side-plate part and fixed to a bottom

of said in-vehicle mounted object via an elastic member.

3. The supporting device as claimed in claim 1,
wherein said main vibrating direction is substantially

coincident with the vertical direction.

4. The supporting device as claimed in claim 1,
wherein said side-plate part includes a first restriction
part that restricts a movement of said first elastic
member at a position determined according to a direction

of a maximum force to be applied to said first elastic
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member due to a vibration of said in-vehicle mounted

object.

5. The supporting device as claimed in claim 1,
wherein said first notch extends from a first side of said
side-plate part in a direction substantially perpendicular
to said main vibrating direction and connected to said

first opening part.

6. The supporting device as claimed in claim 1,
wherein said first notch extends from a first side of said
side-plate part in a direction oblique to the main
vibrating direction and connected to said first opening

part.

7. The supporting device as claimed in claim 1,
further comprising a second elastic member, and wherein
said side-plate part includes a second opening part
engaged with said second elastic member and a second notch
having one end connected to said second opening part and
the other end open outward, and said main vibrating
direction is pefpendicular to a line passing center points

of said first and second opening parts.

8. The supporting device as claimed in claim 7,
wherein said first notch extends from a first side of said
side—piate part in a direction substantially perpendicular
to said main vibrating direction and connected to said
first opening part; and said second notch extends from a
second side of said side-plate part opposite to said first
side in the direction substantially perpendicular to said
main vibrating direction and connected to said second

opening part.
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9. The supporting device as claimed in claim 7,
wherein said side-plate part includes a second restriction
part that restricts a movement of said second elastic
member at a position determined according to a direction
of a maximum force to be applied to said second elastic
member due to a vibration of said in-vehicle mounted

object.

10. The supporting device as claimed in claim 7,
wherein said first notch extends from a first side of said
side-plate part in a direction oblique to said main
vibrating direction and connected to said first opening
part; and said second notch extends from a second side of
said side-plate part opposite to said first side in a
direction oblique to said main vibrating direction and

connected to said second opening part.

11. The supporting device as claimed in claim 7,
wherein said first and second elastic members have the

same configuration.



WO 2006/112248 PCT/JP2006/306793

1/11

FIG.1




WO 2006/112248 PCT/JP2006/306793

2/11

FIG.2




WO 2006/112248 PCT/JP2006/306793

3/11

FIG.3

;)/10

14

_ > 15

14

11

11a



WO 2006/112248 PCT/JP2006/306793

4/11

FIG.4




WO 2006/112248 PCT/JP2006/306793

8/11

FIG.5

31b

31\
P,

! 30a
\
=

S
32/



6/11

FIG.6

7\/102

30 34

/\m !

...........




PCT/JP2006/306793

WO 2006/112248

17711

LOI4

NOILO3HIA
ONLLVHEIA
NIVIA




0000000000000000000000000000

/N-102




0000000000000000000000000000

7\/102




PCT/JP2006/306793

WO 2006/112248

10/11

L -

NOILO3YIa
ONILYHEIA
NIVIA




WO 2006/112248 PCT/JP2006/306793
11/11

FIG.11

12a~  ~oL1 | 10B
1 S
L0 9b '
15B
\/‘\ o

15a

S 11



INTERNATIONAL SEARCH REPORT

Ihemmmtional application No

PCT/JP2006/306793

A. CLASSIFICATION OF SUBJECT MATTER
INV. B60T8/36 F16F15/08

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F16F B60T FO04B

Minimum documentation searched (classification system followed by classification symbolis)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, PAJ

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

figures 1-5 -

A US 6 099 190 A (HONOBE ET AL)
8 August 2000 (2000-08-08)

figures 1A-2B
A DE 43 24 099 C1 (MERCEDES-BENZ
7 Jduly 1994 (1994-07-07)

figures 1-5b

column 3, Tline 37 - column 5, Tine 60;

AKTIENGESELLSCHAFT, 70327 STUTTGART)

column 6, Tine 27 - column 12, line 48;

A US 2003/155809 Al (SCHLITZKUS MICHAEL ET 1
AL) 21 August 2003 (2003-08-21)
paragraph [0015] - paragraph [0022];

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason {as specified)

*0O" document referring to an oral disclosure, use, exhibition or
other means

“P" document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive siep when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
gn?;]ﬂs, ﬁuch combination being obvious to a person skilled
in the art.

'&" document member of the same patent family

Date of the actual completion of the international search

8 June 2006

Date of maiting of the intemational search report

14/06/2006

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Prussen, J

Form PCT/SA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

Inlmmmational application No

PCT/JP2006/306793
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003155809 Al 21-08-2003 WO 0210610 A1l 07-02-2002
DE 10036575 Al 07-02-2002
EP 1307667 Al 07-05-2003
HU 0301468 A2 28-08-2003
JP 2004521276 T 15-07-2004
US 6099190 A 08-08-2000 DE 19802390 Al 08-10-1998
JP 10203335 A 04-08-1998
DE 4324099 Cl 07-07-1994  NONE

Fom PCT/SA/210 (patent family annex) (April 2005)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

