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Description

SOUND GENERATING APPARATUS
Technical Field

[0001] The present invention relates to a sound generating apparatus for generating sound.

Background Art

[0002] In a sound generating apparatus that generates sound by transmitting vibration of a
vibrator to a vibration plate (or diaphragm), according to a conventional method of
attaching the vibrator to the vibration plate, fine screw threads are used as shown in
Fig. 1. A female fine screw thread portion 61 provided on a coupler 6 is screwed ap-
proximately three turns with a male fine screw thread portion 71, whereby the coupler
6 is fixed to the bracket 7. With the screw coupling force, the coupler 6 and the bracket
7 are kept in close contact with each other, so that vibration of the vibrator can be
transmitted to the vibration plate with high efficiency.

[0003] As an alternative to attachment using fine screw threads, a method of attaching a
vibrator to a vibration plate using elastically deformable projections engaging with
each other has been known (see Patent Document 1 referred to below).

[0004] As a method of attaching a finished speaker to a vehicle, which is different from
attaching a vibrator to a vibration plate to finish a speaker first, there is a method of
attaching a general cone speaker to a vehicle by bringing the speaker into contact with
a bracket and then fixing it by sliding it (see Patent Documents 2 to 5 listed below).
Japanese Patent Application Laid-Open No. 2005-20462
Japanese Patent Application Laid-Open No. 2003-116190
Japanese Patent Application Laid-Open No. 2003-154899
Japanese Patent Application Laid-Open No. 2005-6155
Japanese Patent Application Laid-Open No. 2004-266424

Disclosure of Invention

Technical Problem

[0005] In vibration plate direct drive speakers in which a vibration plate is vibrated by a
vibrator (which is generally called an exciter), its acoustic performance is closely
related to means for attaching a coupler with a bracket, and therefore attaching means
with high transmission efficiency is required.

[0006] In view of this, attaching means that fastens them by screwing fine screw threads
approximately three turns has been conventionally used. However, its workability in
the attaching operation is low, since it is necessary for the operator to take his/her
holding hand off the coupler several times during the attaching operation.

[0007] There also are methods that do not use fastening with fine screw threads as
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[0008]

[0009]

[0010]

[0011]

[0012]

attaching means, as exemplified by an engagement method using elastic parts and a
sliding method that is used in attaching a finished speaker. However, these methods are
inferior in realizing good acoustic performance, since vibration transmission efficiency
achieved by them is low as compared to that achieve by fastening with fine screw
threads. Thus, it has been difficult to achieve both ease of attachment and good
acoustic performance. In this respect, the situation is different from the case of

attaching a finished speaker.
In view of the above descried problem, an object of the present invention is to

enhance workability in attachment in a sound generating apparatus that generates
sound by vibrating a vibration plate with a vibrator while ensuring acoustic per-
formance as good as that achieved by fastening with fine screw threads.
Technical Solution

To achieve the above described problem, the present invention improves
workability in attaching operation while ensuring as good acoustic performance as that
achieved by fastening with fine screw threads by providing first fixing means that
allows a user to screw an engagement portion without taking his/her hand that holds
the coupler off it and second fixing means for fixing the engagement portion so as to
prevent the engagement portion from rotating in the direction to loosen the engagement
achieved by said first fixing means.

Specifically, according to the present invention, there is provided a sound
generating apparatus comprising a coupler having a vibrator, a bracket attached to a
vibration plate, first fixing means for bringing said coupler and said bracket into en-
gagement with each other through screw-like engagement portions having such a pitch
that screwing is completed by rotation of said coupler by a predetermined angle that
can be attained by a user without taking his/her hand that holds said coupler off it, and
second fixing means for fixing said coupler to said bracket so as to prevent said
coupler from rotating relative to said bracket in a direction to loosen the screw en-
gagement from the position screwed by said predetermined angle by said first fixing
means.

Said vibrator is a device that vibrates based on an audio signal. When vibration of
the vibrator is transmitted to a vibration plate, the vibration plate vibrates, so that
sound is generated. The coupler having the vibrator is fixed on the bracket having the
vibration plate to constitute the sound generating apparatus.

The first fixing means brings said coupler and said bracket into engagement with
each other by a screw-like engagement portion that screws through rotation by a prede-
termined angle that can be attained by a user without taking his/her hand that holds

said coupler off it. Specifically, said coupler and said bracket have screw-like en-
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[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

gagement portions having a pitch with which screwing is attained with said prede-
termined rotation angle. Thanks to screwing of the engagement portions with said pre-
determined rotation angle, the operation that has conventionally required about three
rotations is completed only by a single turning of the wrist. Thus, workability in the
attaching operation is improved.

The second fixing means is adapted to fix said coupler to said bracket so as to
prevent said coupler from rotating relative to said bracket in a direction to loosen the
screw engagement from the position screwed by said predetermined angle in said first
fixing means. By fixing the coupler so as to prevent it from rotating in the direction to
loosen the screw engagement, it prevents disconnection of the coupler and maintains
screwing by said first fixing means.

The attaching operation is completed by rotation of the coupler by the prede-
termined angle that can be attained by a user without taking his/her hand that holds
said coupler off it, wherein the second fixing means restricts rotation of the coupler
relative to the bracket after screwing by said first fixing means. By sliding the screw-
like engagement portions in the circumferential direction and the axial directions in a
state in which helical grooves and helical ridges of the screw-like engagement portions
are mated with each other to attain screw coupling and maintaining it by the second
fixing means, it is possible to obtain a fastening force as strong as and acoustic per-
formance as good as those achieved by conventional fine screw threads.

In the present invention, the predetermined angle in said first fixing means may be
an angle within a range from 15 to 90 degrees.

When said predetermined angle is larger than or equal to 15 degrees, a screw en-
gagement force required in ensuring good acoustic performance can be provided in the
present invention. When said predetermined angle is smaller than or equal to 90
degrees, the load on the user's wrist in the attaching operation can be kept low.
However, an angle smaller than 15 degrees or larger than 90 degrees can be included in
said predetermined range as long as said required screw engagement force and the
effect of relieving the load on the wrist are achieved.

In the present invention, said second fixing means may fix said coupler to said
bracket by engagement of claw-like engagement portions with each other in a circum-
ferential direction about a center on the screw axis in said first fixing means.

The engagement of the claw-like engagement portions with each other in a circum-
ferential direction about a center on the screw axis prevents disconnection of the
coupler that may be caused by rotation of the coupler relative to the bracket in the
direction to loosen the screw engagement. While vibration of the vibrator is mainly
directed in the axial direction, the engagement is achieved in the circumferential

direction. Therefore, the load on the engagement portion applied by vibration is low.
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[0019]

[0020]

[0021]

(0022]

[0023]

[(0024]

[0025]

This is advantageous in preventing wear and breakage of the claw-like engagement
portions. Furthermore, since the claw-like engagement portions engage with each other
at the time when rotation by the predetermined angle in said first fixing means is
achieved, the user can feel the completion of attachment. Thus, workability in the

attaching operation is improved.
In the present invention, said claw-like engagement portions may be made of a

metal having elasticity and insert-molded in said coupler or said bracket.

By making said claw-like engagement portions using a metal material having
elasticity and insert-molding it in the coupler or the bracket, the strength of the en-
gagement portions is enhanced. Accordingly, it is possible to prevent breakage of the
engagement portions at the time of attachment, after attachment and at the time of dis-
connection, while the function of the second fixing means is carried out by engagement
of the claw-like engagement portions with each other.

In the present invention, at least one of said claw-like engagement portions may
comprise an arm extending from said coupler or said bracket in the circumferential
direction about a center on the screw axis in said first fixing means and a claw at an
end of the arm, and the coupler or the bracket that has said arm may have a projection
provided in the vicinity of the end of said arm in the engaging direction of said claw-
like engagement portion.

Said claw-like engagement portion may be constructed as an arm extending in the
circumferential direction about a center on the screw axis in said first fixing means and
a claw at an end of the arm. In this case, by providing a projection in the vicinity of the
end of said arm in the engaging direction of said claw-like engagement portion, it is
possible to prevent the arm or the claw at the end of the arm from being broken by an
impact thereon.

The sound generating apparatus according to the present invention may further
comprise an elastic member that biases, in a state in which said coupler is fixed to said
bracket, said coupler and said bracket relatively away from each other in the axial
direction of screwing of said screw-like engagement portions.

Since the elastic member is compressed in the axial direction in the state in which
the coupler is fixed to the bracket, the elastic member biases the coupler and the
bracket relatively away from each other along the axial direction in screwing of said
screw-like engagement portions. This enhances the efficiency of transmission of
vibration from the vibrator to the vibration plate and makes it possible to ensure

improved acoustic performance.
Advantageous Effects

According to the present invention, it is possible to enhance workability in at-
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[0026]

[0027]

[0028]

[0029]

tachment in a sound generating apparatus that generates sound by vibrating a vibration
plate with a vibrator while ensuring acoustic performance as good as that achieved by
fastening with fine screw threads.
Brief Description of the Drawings

Fig. 1 schematically shows the structure of a plate direct drive speaker
according to a prior art.Fig. 2 is a side view schematically showing a con-
figuration of an embodiment according to the present invention implemented as
an in-vehicle speaker.Fig. 3 is a top view schematically showing the configuration
of the embodiment according to the present invention implemented as an in-
vehicle speaker.Fig. 4 schematically shows the structure of an exciter according to
the embodiment of the present invention.Fig. 5 schematically shows the structure
of a bracket according to the embodiment of the present invention.Fig. 6 is a cross
sectional view schematically showing the exciter and the bracket according to the
embodiment of the present invention.Fig. 7 illustrates how the exciter is attached
to the bracket in the embodiment of the present invention.Fig. 8 schematically
shows the structure according to the embodiment of the present invention after
the exciter has been attached to the bracket.Fig. 9 is a cross sectional view schem-
atically showing the structure according to the embodiment of the present
invention after the exciter has been attached to the bracket.
Best Mode for Carrying Out the Invention

In the following, a description will be made of a case where the present invention is
implemented in a speaker mounted on a motor vehicle with reference to the drawings.

First Embodiment

Figs. 2 and 3 illustrate a sound generating apparatus 11 according to a first em-
bodiment of the present invention, in which an exciter 11a is attached on a top panel
11b in the interior of a vehicle 1. The exciter 11a is generally used as a part of a car
audio system in combination with a head unit 12, front speakers 13, rear speakers 14
and an amplifier 15 etc.. The head unit 12 outputs an audio signal. The audio signal
output is amplified through the amplifier 15 and then input to the exciter 11a. The
exciter 11a vibrates based on the audio signal input thereto, and the vibration is
transmitted to the top panel 11b to vibrate the top panel 11b, whereby sound is heard in
the interior of the vehicle 1. The head unit 12 outputs audio signals also to the front
speakers 13 and the rear speakers 14. Thus, a sound space is formed in the interior of
the vehicle 1.

Fig. 4, 5 and 6 schematically show the structure of the exciter 11a and a bracket 4
that constitute a sound generating apparatus 11 according to this embodiment of the

present invention. Fig. 4 illustrates the exciter 11a, and Fig. 5 illustrates the bracket 4.



WO 2007/108199 PCT/JP2007/000064

[0030]

[0031]

[0032]

[0033]

[0034]

The exciter 11a has a vibrator 2 that vibrates based on an audio signal input through
electrodes 21. The vibrator 2 is attached to a coupler 3. The bracket 4 is attached to the
top panel 11b, which serves as a vibration plate, though the vibration plate is not
shown in Figs. 4 and 5.

The coupler 3 has blade-like handles 33 serving as holding portions to be held by a
user. The two handles 33 are provided on lateral sides of the coupler 3 at diametrically
opposite positions to help the user in holding the coupler 3 and attaching it to the
bracket 4. Although the handles 33 of the coupler 3 in this embodiment are constructed
as blade-like projections, structures other than projections may be provided al-
ternatively. For example, anti-slip structures or recesses into which fingers are to fit
may be provided on the lateral side of the coupler. The holding portion provided on the
coupler facilitates attachment operations that are performed manually.

The coupler 3 has a screw-like engagement portion 31 at its bottom (see Fig. 6).
The engagement portion 31 is a cylindrical bore having a depth larger than or equal to
3 mm. On the inner circumferential wall of the bore are provided helical ridges having
such a pitch that causes a 3 mm advancement by a 30 degree rotation. This pitch was
determined with a view to allow the user to finish the rotation by turning his/her wrist
once. On the top face of the bracket 4 is provided a cylindrical engagement portion 41
having helical grooves adapted to screw with the cylindrical bore of the coupler 3.
How these engagement portions 31 and 41 are screwed with each other will be
described later with reference to Fig. 7.

The coupler 3 has arms 32 that extend in the circumferential direction. Each arm 32
has at its end a claw 34 that projects inwardly. The bracket 4 has engagement hook 42
to engage the claws 34. The inward bending angle of the claw 34 is designed to be an
acute angle so as to prevent dislocation when engaging with the engagement hook 42.
How the claws 34 and the engagement hooks 42 are brought into engagement with
each other will be described later with reference to Fig. 7.

In this embodiment, the arms 32 and the claws 34 are made of a material the same
as the coupler 3. Alternatively, the arms 32 and the claws 34 may be made using a
metal material having elasticity such as a spring steel and then insert-molded in the
coupler 3. With such a structure, breakage of the arms 32 and the claws 34 can be
prevented.

The coupler 3 also has protective projections 35 for protecting the claws 34. The
protective projections 35 are provided in front of the leading ends of the arms 32.
Thus, when some object strikes the coupler 3 externally, it first collides with the
protective projection 35 before colliding with the claw 34 at the end of the arm 32,
whereby breakage of the arm 32 or the claw 34 is prevented. The protective projections

35 are designed to be provided at positions at which they do not in contact with the en-
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[0035]

[0036]

[0037]

[0038]

[0039]

gagement hooks 42 of the bracket 4 when the bracket 4 is attached so as not to
interfere with the attaching operation.

An annular spacer 5 having elasticity is provided in the circumference of the en-
gagement portion 31 on the bottom of the coupler 3 (see Fig. 6). In this embodiment,
the spacer 5 is adhered to the coupler 3 in advance. Alternatively, the spacer 5 may be
adhered to the bracket 4, or it may be prepared as a separate part at the time of starting
attachment of the coupler 3 to the bracket 4.

Fig. 7 illustrates how the coupler 3 is attached to the bracket 4. The user places his/
her fingers on the handles 33 to hold the coupler 3, aligns the engagement portions 31
of the coupler 3 and the engagement portions 41 of the bracket, and turns the coupler 3
clockwise relative to the bracket 4 to screw the engagement portion 31 with the en-
gagement portion 41. When they are screwed, the spacer 5 is compressed between the
coupler 3 and the bracket 4. In addition, the claws 34 at the ends of the arms 32 come
into contact with the engagement hooks 42, and the arms 32 elastically deform
outwardly away from the center of the coupler 3. Upon completion of screwing by a
rotation angle of 30 degrees, the elastically deformed arms 32 return to the state before
deformation, whereby the engagement hooks 42 are fitted inside the claws 34. Thus,
rotation in the direction to loosen the screw engagement is restricted (seen Fig. 8).

The operation of attaching the coupler 3 to the bracket 4 is finished at the time
when the claws 34 engage the engagement hooks 42. The user can know completion of
the attaching operation by a feeling that occurs at the time when the engagement hooks
42 fit inside the claws 34.

Fig. 9 is a cross sectional view showing the state in which attachment of the
coupler 3 to the bracket 4 has been finished. In the state in which attachment of the
coupler 3 to the bracket 4 has been finished, the spacer 5 is compressed to bias the
coupler 3 and the bracket 4 relatively away from each other along the axial direction of
the screw engagement (Fig. 9). Although the biasing by the spacer 5 acts in the
direction to loosen the screw engagement, the coupler 3 will not be dislocated from the
bracket 4, thanks to the engagement of the claws 34 and the engagement hooks 42. The
coupler 3 and the bracket 4 are brought into close contact with each other by the
biasing, which enhances vibration transmission efficiency between the vibrator 2 and
the vibration plate. Thus, an excellent acoustic performance is provided.

In this embodiment, the attaching operation is completed only by holding the
coupler 3 with a hand and turning the hand by 30 degrees without using a tool contrary
to conventional fine screw thread structures in which it is necessary to take the hand
off the coupler three times or so to change the holding position in screwing the coupler.
This is particularly advantageous in production lines in which a large amount of

attaching operations are to be performed. In addition, this embodiment provides per-
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[0040]

[0041]

[0042]

[0043]

formance represented by frequency characteristics as good as that achieved by fine
screw thread structures.

Although the rotation angle in the attaching operation is 30 degrees in this em-
bodiment, this angle may be appropriately selected from the range of 15 to 90 degrees.
When this angle is larger than or equal to 15 degrees, a screw engagement force
enough to ensure good acoustic performance is achieved, and when this angle is
smaller than or equal to 90 degrees, the load on the users wrist in the attaching
operation can be kept low. However, the aforementioned range of 15 to 90 degrees is
an exemplary part of the angle range with which the problem addressed by the present
invention can be solved, and the present invention is not limited by the aforementioned
range. An angle outside the aforementioned range is also acceptable as long as the user
can turn the coupler 3 by that angle without taking his/hand off the coupler 3 and
required acoustic performance is ensured.

Second Embodiment

In the structure like the first embodiment, the positions at which the arms and the
claws are provided and the positions at which the engagement hooks are provided may
be reversed. Thus, the bracket has arms extending in the circumferential direction on
its lateral side, and each arm has at its end a claw that projects inwardly. In said
screwing operation, when the user screws the coupler by 30 degrees from the starting
position of the screw mating, the claws engage with the engagement hooks provided on
the coupler.

Third Embodiment

As an alternative to the engagement provided by the claws and the engagement
hooks in the structure like the first embodiment, screw holes corresponding to each
other may be provided on the coupler and the bracket, and the coupler and the bracket
may be fastened by a screw in the state the screw-mating engagement portions have
been screwed together by 30 degrees. With the use of a screw as fixing means, at-
tachment can be easily finished only by screwing the screw using a general-purpose
tool.

Alternatively, the coupler and the bracket may be adhered to each other using an
adhesive after the screw-mating engagement portions have been screwed together by
30 degrees, or some of the engagement methods using claws and engagement hooks
according to the first and the second embodiments and the screwing method and the
adhesion method using an adhesive according to this embodiment may be used in com-
bination. Decoupling can be performed easily except for in the adhesion method, and it
is possible to improve ease of maintenance of the apparatus.

Forth Embodiment
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[0044] In the structure like the first embodiment, the male and female screw threaded en-
gagement portions may be reversed. Thus, an engagement portion provided on the top
face of the bracket is in the form of a cylindrical bore having a depth larger than 3 mm,
and helical ridges having such a pitch that causes a 3 mm advancement by a 30 degree
rotation are provided on the inner circumferential wall of the bore. On the bottom face
of the coupler is provided a cylindrical engagement portion having helical grooves
adapted to screw with the cylindrical bore of the bracket. The user holds the coupler 3,
then brings the engagement portions into contact with each other and screws them

together.
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Claims

A sound generating apparatus comprising:

a coupler having a vibrator;

a bracket attached to a vibration plate;

first fixing means for bringing said coupler and said bracket into engagement
with each other through screw-like engagement portions having such a pitch that
screwing is completed by rotation of said coupler by a predetermined angle that
can be attained by a user without taking his/her hand that holds said coupler off
it; and

second fixing means for fixing said coupler to said bracket so as to prevent said
coupler from rotating relative to said bracket in a direction to loosen the screw
engagement from the position screwed by said predetermined angle by said first
fixing means.

A sound generating apparatus according to claim 1, wherein the predetermined
angle in said first fixing means is an angle within a range from 15 to 90 degrees.
A sound generating apparatus according to claim 1 or 2, wherein said second
fixing means fixes said coupler to said bracket by engagement of claw-like en-
gagement portions with each other in a circumferential direction about a center
on the screw axis in said first fixing means.

A sound generating apparatus according to claim 3, wherein said claw-like en-
gagement portions are made of a metal having elasticity and insert-molded in
said coupler or said bracket.

A sound generating apparatus according to claim 3 or 4, wherein at least one of
said claw-like engagement portions comprises an arm extending from said
coupler or said bracket in a circumferential direction about a center on the screw
axis in said first fixing means and a claw at an end of the arm, and

the coupler or the bracket that has said arm has a projection provided in the
vicinity of the end of said arm in the engaging direction of said claw-like en-
gagement portion.

A sound generating apparatus according to any one of claims 1 to 5 further
comprising an elastic member that biases, in a state in which said coupler is fixed
to said bracket, said coupler and said bracket relatively away from each other in

the axial direction of screwing of said screw-like engagement portions.



0000000000000




2/6

WO 2007/108199 PCT/JP2007/000064




3/6

WO 2007/108199 PCT/JP2007/000064




WO 2007/108199

4/6

[Fig. 6]

(& 4
24 NN 5

N

Z\A V
131

AN

VATt

N
% N\
7

41

PCT/JP2007/000064



5/6

WO 2007/108199 PCT/JP2007/000064




6/6

WO 2007/108199 PCT/JP2007/000064

[Fig. 9]




INTERNATIONAL SEARCH REPORT

international application No

PCT/JP2007/000064

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4R1/02 B60R11/02
ADD. HO4R9/06

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4R B6OR

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

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

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2002/054690 Al (BUOS ANDREAS [GB] ET 1-6

AL) 9 May 2002 (2002-05-09)

abstract

paragraphs [0002], [0022] - [0025],
[0048] - [0052]; figure 4

A WO 2004/039636 Al (INTIER AUTOMOTIVE INC 1-6
[US]; HAGER RICHARD A [US]; BECKLEY DANIEL
vV [US) 13 May 2004 (2004-05-13)

the whole document

A EP 1 210 846 B1 (LEAR CORP [US]) 1-6
13 July 2005 (2005-07-13)

paragraphs [0019], [0022], [0026],
[0032], [0033], [0064] - [0067], [0082]
- [0084]; claims 1,5; figures 10-18

_____ L

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

p ¢ *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 theoty underlying the
invention

document of part_icular relevance; the claimed ipvention
cannot be considered novel or cannot be considered to

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

*E* eariier document but published on or after the international e
filing date

L docun;]em V\;hlé‘,lil may tglrohw goubtﬁ Ion priorciityt clafim(s) t?r involve an inventive step when the document is taken alone
which is cited to establish the publication date of another *y* document of i . i i :
rhiov) N - patticular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the
*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
Jater than the priority date claimed *&* document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
4 May 2007 10/05/2007
Name and mailing address of the ISA/ Authorized officer

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 Navarri, Massimo

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

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2007/000064

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

A

WO 2005/102780 A (TOYOTA BOSHOKU KABUSHIKI
KAISH [JP]; FUJITSU TEN LTD [JP]; TOYAMA
KOUI) 3 November 2005 (2005-11-03)

page 2, line 13 - page 3, line 20

page 6, Tine 12 - page 9, line 22; figures
1-4

1-6

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/JP2007/000064
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2002054690 Al 09-05-2002 NONE
WO 2004039636 Al 13-05-2004 AU 2003284177 Al 25-05-2004
EP 1210846 Bl 13-07-2005 DE 60021269 D1 18-08-2005
DE 60021269 T2 22-12-2005
EP 1210846 A2 05-06-2002
WO 0115489 A2 01-03-2001
Uus 7050593 B1 23-05-2006
WO 2005102780 A 03-11-2005 AU 2005235055 Al 03-11-2005
CA 2565443 Al 03-11-2005
CN 1942343 A 04-04-2007
EP 1737705 Al 03-01-2007
JP 2005311500 A 04-11-2005

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

