wo 2014/194382 A1 || I NN OO0 OO0 R

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property

(43) International Publication Date

Organization
International Bureau

—~
é

=

\

(10) International Publication Number

WO 2014/194382 Al

11 December 2014 (11.12.2014) WIPO | PCT

(51) International Patent Classification: (74) Agent: DAVIES COLLISON CAVE; 1 Nicholson Street,

E06B 3/66 (2006.01) B32B 17/00 (2006.01) Melbourne, Victoria 3000 (AU).
E068 3/64 (2006.01) (81) Designated States (uniess otherwise indicated, for every
(21) International Application Number: kind of national protection available): AE, AG, AL, AM,
PCT/AU2014/050065 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
7)1 ional Filine Date: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(22) Imternational Filing Date: 61 2014 (06.06.2014 DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
une (06.06. ) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(25) Filing Language: English KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
o . MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(26) Publication Language: English OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
(30) Priority Data: SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
2013902056 7 June 2013 (07.06.2013) AU g‘fV IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(71) Applicant: INNOVATIONS DEVELOPMENT AUS- .

TRALIA PTY LTD [AU/AU] ANZ Centre. Ground (84) Designated States (unless otherwise indicated, fO}" every
Floor, 22 Elizabeth Street, Hobart, Tasmania 7000 (AU). kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(72) Inventor: MASTROYANIS, Perry; c/o Innovations De- UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

velopment Australia Pty Ltd, ANZ Centre, Ground Floor,
22 Elizabeth Street, Hobart, Tasmania 7000 (AU).

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

[Continued on next page]

(54) Title: DOUBLE GLAZING METHOD, CONTROL UNIT AND SPACER ASSEMBLY

10

IS

Figure 1

(57) Abstract: A method of fixing a double glaz-
ing sheet to a window pane, including the steps of:
providing a heat activated adhesive seal for ex-
tending substantially adjacent a perimeter of the
double glazing sheet; arranging the seal and the
double glazing sheet so that the seal is brought
into engagement with the window pane and the
double glazing sheet; applying heat to the seal to
activate said seal and to fix the double glazing
sheet to the window pane, thereby at least partially
defining an insulating space between the double
glazing sheet and the window pane, the insulating
space being accessible via a conduit; and drawing
air from the insulating space through the conduit.

16

12



WO 2014/194382 A1 AT 00T 00 O R A

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, Published:

KM, ML, MR, NE, SN, TD, TG). —  with international search report (Art. 21(3))



10

15

20

25

30

WO 2014/194382 PCT/AU2014/050065

DOUBLE GLAZING METHOD, CONTROL UNIT AND SPACER ASSEMBLY

FIELD OF THE INVENTION

The present invention relates to a method of fixing a double glazing sheet to a window

pane, a control unit for use in the method and a spacer assembly.

BACKGROUND OF THE INVENTION

Double glazed windows can greatly improve the insulating properties of a building and it
is desirable to improve the insulating properties of a building to reduce heating or cooling

costs and/or to make a building more comfortable for occupants.

Removal of existing windows for replacement with double glazed windows can be
expensive and wasteful if the existing windows cannot be recycled. Previous proposals to
retrofit a double glazing sheet to an existing window pane can be expensive, complicated

and generally inconvenient to install.

Examples of the invention seek to solve, or at least ameliorate, one or more disadvantages

of previous systems for retrofitting a double glazing sheet to an existing window pane.

SUMMARY OF THE INVENTION

According to one aspect of the present invention, there is provided a method of fixing a
double glazing sheet to a window pane, including the steps of: providing a heat activated
adhesive seal for extending substantially adjacent a perimeter of the double glazing sheet;
arranging the seal and the double glazing sheet so that the seal is brought into engagement
with the window pane and the double glazing sheet; applying heat to the seal to activate
said seal and to fix the double glazing sheet to the window pane, thereby at least partially

defining an insulating space between the double glazing sheet and the window pane, the
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insulating space being accessible via a conduit; and drawing air from the insulating space

through the conduit.

According to preferred embodiments, the seal is arranged directly onto the double glazing
sheet then the double glazing is positioned so that the seal is brought into engagement with
the window pane. Preferably, the step of positioning the double glazing sheet includes

locating the double glazing sheet so as to be substantially parallel to the window pane.

The seal may be in the form of an elongate strip and the conduit may be disposed in a gap

defined between opposing ends of the seal.

According to preferred embodiments, the method further includes the step of applying a
spacer to the double glazing sheet to maintain a predetermined gap between the double
glazing sheet and the window pane. Preferably, the spacer is in the form of an elongate
member disposed generally adjacent the seal and the spacer is applied in the insulating

space.

The conduit can be in the form of at least one duct fixed to the spacer and the method
includes the step of installing the duct(s) in communication with the insulating space. In

preferred embodiments, an evacuation duct and a filling duct is provided.

Preferably, the method further includes the steps of removing a portion of the duct(s) after

installation and plugging the remaining portion of the duct after removal.

Preferably, the method further includes the step of inserting an insulating gas into the

insulating space. In preferred embodiments, the insulating gas is an Argon gas.

According to preferred embodiments, the seal is a hot-wire butyl seal which can be
activated by applying an electrical current to the wire. Preferably, the steps of activating

the seal and evacuating the insulating space are performed simultaneously.
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The method can further include the step of arranging a desiccant bead around an outer
perimeter of the insulating space. The method can also further include the step of fitting a

cover over an outer edge of the double glazing sheet.

According to another aspect of the present invention, there is provided a method of fixing a
double glazing sheet to a window pane, including the steps of: arranging a hot-wire butyl
seal on the double glazing sheet substantially adjacent a perimeter of the double glazing
sheet; installing an evacuation duct and a filling duct in cooperation with the seal;
positioning the double glazing sheet so that the seal is brought into engagement with the
window pane; applying an electrical current to the wire of the seal to activate the seal and
fix the double glazing sheet to the window pane, thereby at least partially defining an
insulating space between the double glazing sheet and the window pane; drawing air from
the insulating space through the evacuation duct; and inserting an insulating gas into the

insulating space.

According to preferred embodiments, the method further includes the step of applying a
spacer to the double glazing sheet to maintain a predetermined gap between the double
glazing sheet and the window pane, wherein the steps of arranging the seal on the double
glazing sheet, installing the ducts, and applying the spacer are performed independently of

the remaining steps.

According to another aspect of the present invention, there is provided a control unit for
use in a method of the above described type the control unit comprising: a first connector
configured for engagement with ends of the wire of the seal to apply electrical current to
the wire; an electrical current generator in communication with the first connector; a
second connector configured for engagement with the ducts; a vacuum generator in
communication with the second connector to draw air from the insulating space via the
evacuation duct; and filling means in communication with the second connector for

inserting the insulating gas via the filling duct.
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According to preferred embodiments, the control unit is configured to measure the
electrical resistance of the wire to determine the electrical current required to activate the
seal and wherein operation of the electrical current generator is variable in response to the
measured resistance. Preferably, the control unit automatically varies the current generated

in response to the measured resistance.

Preferably, the control unit has a sensor for determining when the insulating space has
been suitably evacuated and is configured to: maintain a vacuum for a predetermined
amount of time once the seal has been activated; automatically insert the insulating gas
once the predetermined time has passed; and cease inserting the insulating gas once the

insulating space has been filled.

According to another aspect of the present invention, there is provided a spacer assembly
for use in fixing a double glazing sheet to a window pane, comprising: a frame member
configured to extend generally adjacent a perimeter of the double glazing sheet; a hot-wire
butyl seal disposed around an outer perimeter of the frame member for sealing an
insulating space between the double glazing sheet and the window pane; and an evacuation

duct and a filling duct in communication with the insulating space.

The spacer can further comprise a desiccant bead arranged adjacent the frame member
inside the insulating space. Preferably, the frame member, the evacuation duct and the

filling duct are integrally formed.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention will be further described, by way of non-limiting
example only, with reference to the accompanying drawings in which:

Figure 1 is a perspective exploded view of a retrofit double glazing system of one
embodiment of the invention;

Figure 2 is a top view of the system;

Figure 3 is a front view of the system;
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Figure 4 is a perspective view of the system in an assembled state; and
Figure 5 is a side view of a control unit according to another embodiment of the

invention.

DETAILED DESCRIPTION

A retrofit double glazing system 10 according to a preferred embodiment is shown in
Figure 1. A method of using this system, in particular a method of fixing a double glazing
sheet 12 to a window pane 14, according to a preferred embodiment of the invention is also
described with reference to Figure 1. In a broad form, the method includes the step of
providing a heat activated seal 16 for extending substantially adjacent a perimeter of the
double glazing sheet 12 and arranging the seal 16 and the double glazing sheet 12 so that
the seal 16 is brought into engagement with the window pane 14 and the double glazing
sheet 12. In preferred embodiments, the method includes the step of arranging the heat
activated adhesive seal 16 on the double glazing sheet 12 adjacent a perimeter of the
double glazing sheet 12 and then positioning the double glazing sheet 12 adjacent the

window pane 14 so that the seal 16 is brought into engagement with the window pane 14.

The seal 16 is disposed close to the outer edges of the double glazing sheet 12. In use, the
seal 16 at least partially defines an insulating space 20 (refer Figure 3) between the double
glazing sheet 12 and the window pane 14.

The insulating space 20 is accessible via a conduit, which in the described embodiment
includes a pair of ducts 22, 24 that include an evacuation duct 22 and a filling duct 24,
though it will be appreciated that arrangements having a single duct may similarly be
provided. In other embodiments, the conduit may simply be a gap formed in the seal 16
and configured for accepting a nozzle. In one embodiment, the seal 16 is in the form of an
elongate strip. In such an embodiment, the conduit may be disposed in a gap defined

between opposing ends of the seal.

Once the seal 16 is engagement with both the double glazing sheet 12 and the window
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pane 14, heat is applied to the seal 16 to activate it and fix the double glazing sheet 12 to
the window pane, thereby at least partially defining an insulating space between the double
glazing sheet and the window pane. In the described embodiment, the heat activated
seal 16 is configured so that the adhesive properties of the seal are increased once heat is
applied so that the seal may be initially positioned and then activated when required. In
this regard, the seal becomes increasingly sticky as heated. The seal 16 is formed of butyl,
though it is envisaged that other materials may similarly be used. Also, it is envisaged that

heat could be applied to the seal by way of conduction, convection or radiation.

The method also includes the step of drawing air from the insulating space 20 through the
conduit. Air may be drawn from the insulating space 20 while the seal 16 is being
activated so as to create a vacuum which will act to urge the double glazing sheet 12 and
the window pane 14 together while the seal 16 is activating, potentially increasing the

adhesive force.

In the illustrated embodiment a spacer 18 is provided and the method further includes the
step of applying the spacer 18 to the double glazing sheet 12 to maintain a predetermined
gap between the double glazing sheet 12 and the window pane 14.

The illustrated spacer 18 is in the form of an elongate member disposed generally adjacent
the seal 16. In this regard, the spacer 18 is generally rectangular and sized so as extend
generally around a perimeter of the double glazing sheet 12. The spacer 18 is rigid and
formed of a plastic material which is preferably light, formed using injection moulding
techniques and may be UV stabilised. In other embodiments the spacer may be formed of
a metallic material, such as steel or aluminium. The spacer may be formed from strip
material or, in the case of aluminium, formed from extruded material. The function of the
spacer is to maintain a predetermined gap between the double glazing sheet 12 and the
window pane 14 and it will be appreciated that the spacer may take other forms and still
provide this functionality. For example, the spacer may include a series of rigid elements

which may or may not be linked together using rigid or flexible members.
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In the described method, the spacer 18 is disposed on an inner side of the seal 16 so as to
be applied in the insulating space. It will be appreciated that the spacer 18 may be
arranged on an outer side of the seal 16 and also that the spacer 18 may be applied directly

to the window pane 14.

In some embodiments, the or each duct is fixed to the spacer and the step of arranging the
seal on the double glazing sheet includes the step of installing the or each duct in
communication with the insulating space. In this regard, the or each duct may be formed
separately from the spacer and fixed to the spacer during installation. In the illustrated
embodiment, the evacuating duct 22 and the filling duct 24 are integrally formed with the

spacer 18 so as to simplify installation.

As illustrated in Figures 1 and 2, the ducts 22, 24 each include a removable portion, which
in the illustrated embodiment is in the form of extensions 23, 25 that protrudes from the
spacer 18. The described method further includes the steps of removing the extensions 23,
25 after installation and plugging the remaining portion of the duct after removal. The

duct may be plugged using commercially available fillers such as silicone.

In the above described method, air is evacuated from the insulating space. Those skilled in
the art will appreciate that reference to evacuating the insulating space and/or creating a
vacuum are intended to refer generally to the removal of air from the insulating space and
not the absolute evacuation thereof. Although forming a vacuum in the insulating space
will improve the insulating properties when compared to having air in the insulating space,
it is preferred that the method further includes the step of inserting an insulating gas, which

in the described embodiment is an Argon gas, into the insulating space.

In a preferred embodiment, the heat activated seal 16 is a hot-wire butyl seal which can be
activated by applying an electric current to the wire. Those skilled in the art will
appreciate that the current required to activate the seal will depend on the length and

thickness of the wire and the thickness of the butyl seal material.
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A desiccant bead (not shown) is installed around an outer perimeter of the insulating space
so as to absorb any moisture retained in the insulating space to prevent fogging of the

double glazing sheet.

Once the insulating space is filled with an insulating gas, a cover (not shown) such as a
trim cap may be fitted over an outer edge of the double glazing sheet so as to protect users

from edges of the glass and improve aesthetics.

Figure 5 illustrates a control unit 50 for use in the above described method. The control
unit 50 comprises a first connector (not shown) configured for engagement with ends of
the wire of the seal to apply electrical current to the wire and an electrical current generator
52 in communication with the first connector. The control unit 50 also comprises a second
connector (not shown) which is configured for engagement with the ducts 22,24. A
vacuum generator 54 is provided in communication with the second connector to draw air
from the insulating space via the evacuation duct 22 and a filling means is provided in
communication with the second connector for inserting the insulating gas via the filling
duct 24. In the illustrated control unit 50, the filling means includes a tank 56 of

compressed Argon gas and a pressure regulator 58.

The control unit 50 is configured to measure the electrical resistance of the wire to
determine the electrical current required to activate the seal. Operation of the electrical
current generator 52 is variable in response to the measured resistance. In the described
embodiment, the control unit 50 automatically varies the current generated in response to
the measured resistance. In other embodiments, the control unit may display the measured
resistance and/or the calculated current required and allow a user to select a current level

based on the measured resistance.

The control unit 50 has a sensor 60 for determining when the insulating space has been
evacuated. A vacuum valve 62 is provided to control the level of vacuum created. The
control unit 50 is configured to maintain a vacuum for a predetermined amount of time

once the seal has been activated, automatically insert the insulating gas once the
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predetermined time has passed; and cease inserting the insulating gas once the insulating
space has been filled. A sensor 64 is provided to determine the filling level of Argon and a

valve 66 is provided to control the flow of Argon.

In the illustrated embodiment, the control unit 50 is operated via a control screen 68, which
is preferably a touch screen display to simplify operation. A control interface 70 is

provided to control operation of the control unit 50.

The embodiments have been described by way of example only and modifications are
possible within the scope of the invention disclosed. For example, although the preferred
embodiments have been described with reference to a single seal 16, it will be appreciated
that embodiments having multiple seals are possible and are intended to fall within the
scope of the invention. For example, one seal may be provided for engagement with the
double glazing sheet 12 and another for engagement with the window pane 14, more
particularly, one seal may be applied to a face of the frame member 18 which is brought
into engagement with the double glazing sheet 12 and another seal may be applied to a

face of the frame member 18 which is brought into engagement with the window pane 14.
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CLAIMS

1. A method of fixing a double glazing sheet to a window pane, including the steps of:
providing a heat activated adhesive seal for extending substantially adjacent a
perimeter of the double glazing sheet;
arranging the seal and the double glazing sheet so that the seal is brought into
engagement with the window pane and the double glazing sheet;
applying heat to the seal to activate said seal and to fix the double glazing sheet to
the window pane, thereby at least partially defining an insulating space between the double
glazing sheet and the window pane, the insulating space being accessible via a conduit; and
drawing air from the insulating space through the conduit.
2. A method as claimed in claim 1, wherein the seal is arranged directly onto the
double glazing sheet then the double glazing is positioned so that the seal is brought into
engagement with the window pane.
3. A method as claimed in claim 2, wherein the step of positioning the double glazing
sheet includes locating the double glazing sheet so as to be substantially parallel to the
window pane.
4. A method as claimed in any one of claims 1 to 3, wherein the seal is in the form of
an elongate strip and the conduit is disposed in a gap defined between opposing ends of the
seal.
5. A method as claimed in claim in any one of the preceding claims, further including
the step of applying a spacer to the double glazing sheet to maintain a predetermined gap
between the double glazing sheet and the window pane.
6. A method as claimed in claim 5, wherein the spacer is in the form of an elongate
member disposed generally adjacent the seal and the spacer is applied in the insulating
space.
7. A method as claimed in claim 5 or claim 6, wherein the conduit is in the form of at
least one duct fixed to the spacer and the method includes the step of installing the duct(s)

in communication with the insulating space.
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8. A method as claimed in claim 7, further including the steps of removing a portion
of the duct(s) after installation and plugging the remaining portion of the duct after
removal.
9. A method as claimed in any one of the preceding claims, further including the step
of inserting an insulating gas into the insulating space.
10. A method as claimed in claim 9, wherein the insulating gas is an Argon gas.
11. A method as claimed in any one of the preceding claims, wherein the seal is a hot-
wire butyl seal which can be activated by applying an electrical current to the wire.
12. A method as claimed in any one of the preceding claims, wherein the steps of
activating the seal and evacuating the insulating space are performed simultaneously.
13. A method as claimed in any one of the preceding claims, further including the step
of arranging a desiccant bead around an outer perimeter of the insulating space.
14. A method as claimed in any one of the preceding claims, further including the step
of fitting a cover over an outer edge of the double glazing sheet.
15. A method of fixing a double glazing sheet to a window pane, including the steps of:
arranging a hot-wire butyl seal on the double glazing sheet substantially adjacent a
perimeter of the double glazing sheet;
installing an evacuation duct and a filling duct in cooperation with the seal;
positioning the double glazing sheet so that the seal is brought into engagement
with the window pane;
applying an electrical current to the wire of the seal to activate the seal and fix the
double glazing sheet to the window pane, thereby at least partially defining an insulating
space between the double glazing sheet and the window pane;
drawing air from the insulating space through the evacuation duct; and
inserting an insulating gas into the insulating space.
16. A method as claimed in claim 15, further including the step of applying a spacer to
the double glazing sheet to maintain a predetermined gap between the double glazing sheet
and the window pane, wherein the steps of arranging the seal on the double glazing sheet,
installing the ducts, and applying the spacer are performed independently of the remaining

steps.
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17. A control unit for use in a method according to claim 15 or claim 16, the control
unit comprising:

a first connector configured for engagement with ends of the wire of the seal to
apply electrical current to the wire;

an electrical current generator in communication with the first connector;

a second connector configured for engagement with the ducts;

a vacuum generator in communication with the second connector to draw air from
the insulating space via the evacuation duct; and

filling means in communication with the second connector for inserting the
insulating gas via the filling duct.
18. A control unit as claimed in claim 17, wherein the control unit is configured to
measure the electrical resistance of the wire to determine the electrical current required to
activate the seal and wherein operation of the electrical current generator is variable in
response to the measured resistance.
19. A control unit as claimed in claim 18, wherein the control unit automatically varies
the current generated in response to the measured resistance.
20. A control unit as claimed in any one of claims 17 to 19, wherein the control unit
has a sensor for determining when the insulating space has been suitably evacuated and is
configured to:

maintain a vacuum for a predetermined amount of time once the seal has been
activated;

automatically insert the insulating gas once the predetermined time has passed; and

cease inserting the insulating gas once the insulating space has been filled.
21. A spacer assembly for use in fixing a double glazing sheet to a window pane,
comprising:

a frame member configured to extend generally adjacent a perimeter of the double
glazing sheet;

a hot-wire butyl seal disposed around an outer perimeter of the frame member for
sealing an insulating space between the double glazing sheet and the window pane; and

an evacuation duct and a filling duct in communication with the insulating space.
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22. A spacer assembly as claimed in claim 21, further comprising a desiccant bead
arranged adjacent the frame member inside the insulating space.
23. A spacer assembly as claimed in claim 21, wherein the frame member, the

evacuation duct and the filling duct are integrally formed.
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This International Searching Authority found multiple inventions in this international application, as follows:
See Supplemental Box for Details

1. I:I As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

9. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

3. l_‘ As only some of the required additional search fees were timely paid by the applicant, this international search report
— covers only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
— restricted to the invention first mentioned in the claims; it is covered by claims Nos.;

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable,

the payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable
protest tee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Supplemental Box

Continuation of: Box III

This International Application does not comply with the requirements of unity of invention because it does not relate to one

invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features that separate the claims into distinct
groups:

¢ Claims 1-16, and 21 to 23 are directed to fixing a second glazing pane to a window pane. The feature of a heat-activated seal
for sealing an evacuated insulation space between spaced apart panes is specific to this group of claims.

¢  Claims 17-20 are directed to a control unit suitable for use in assembling a double glazed window. The feature of the means to
providing electrical power, vacuum pressure, and filling means is specific to this group of claims.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
claimed inventions involving one or more of the same or corresponding special technical features. PCT Rule 13.2, second sentence,
defines a special technical feature as a feature which makes a contribution over the prior art.

When there is no special technical feature common to all the claimed inventions there is no unity of invention.

In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
common to all the claimed inventions and therefore cannot provide the required technical relationship. Therefore there is no special
technical feature common to all the claimed inventions and the requirements for unity of invention are consequently not satisfied a

priori.
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PCT/AU2014/050065

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date

US 4520602 A 04 June 1985 None

US 4632853 A 30 December 1986 AU 561415 B2 07 May 1987
AU 2220183 A 14 Jun 1984
BE 895291 A2 31 Mar 1983
EP 0111367 A2 20 Jun 1984
EP 0111367 Bl 28 May 1986
NZ 206499 A 30 Mar 1988

US 3971178 A 27 July 1976 AU 7939275 A 23 Sep 1976
BE 826917 Al 22 Sep 1975
CA 1036005 Al 08 Aug 1978
CA 1041375 A2 31 Oct 1978
CA 1042722 Al 21 Nov 1978
CA 1046351 A2 16 Jan 1979
CA 1056217 A2 12 Jun 1979
CA 1061188 A2 28 Aug 1979
DE 2512168 Al 09 Oct 1975
DK 121975 A 26 Sep 1975
DK 376576 A 20 Aug 1976
FR 2274772 Al 09 Jan 1976
FR 2274772 B1 14 Mar 1980
GB 1508684 A 26 Apr 1978
GB 1510457 A 10 May 1978
IT 1030423 B 30 Mar 1979
JP 850129617 A 14 Oct 1975
JP S5414130 B2 05 Jun 1979
NL 7503531 A 29 Sep 1975
NO 751012 A 26 Sep 1975
NO 138294 B 02 May 1978
SE 7503407 A 26 Sep 1975
SE 410181 B 01 Oct 1979
US 3928953 A 30 Dec 1975

US 6055783 A 02 May 2000 AU 9309498 A 05 Apr 1999
CA 2302503 A1 25 Mar 1999
CN 1280552 A 17 Jan 2001

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.
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This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report

Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date
EP 1025058 A1 09 Aug 2000
JP 2001516826 A 02 Oct 2001
US 6463706 B1 15 Oct 2002
US 2003037493 Al 27 Feb 2003
US 6889480 B2 10 May 2005
US 2005132663 Al 23 Jun 2005
US 7293391 B2 13 Nov 2007
WO 9914169 Al 25 Mar 1999

US 3573149 A 30 March 1971 DE 1704735 Al 19 May 1971
FR 1545649 A 15 Nov 1968
GB 1201033 A 05 Aug 1970
SE 339990 B 01 Nov 1971

End of Annex

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.
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