009/041835 A1 |0 000 0 0000 O 0O

=

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
2 April 2009 (02.04.2009)

PO | A

(10) International Publication Number

WO 2009/041835 Al

(51) International Patent Classification:

A21C 1/00 (2006.01) B08B 3/04 (2006.01)
B08B 3/02 (2006.01) B08B 9/34 (2006.01)
B08B 9/28 (2006.01) A47] 44/00 (2006.01)

A47] 43/04 (2006.01) B08B 9/093 (2006.01)

(21) International Application Number:
PCT/NZ2008/000252

(22) International Filing Date:
25 September 2008 (25.09.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
561933
61/023,599

25 September 2007 (25.09.2007)
25 January 2008 (25.01.2008)

NZ
Us

(71) Applicant (for all designated States except US): ELEC-
TRICAL CONTROL SYSTEMS LIMITED [NZ/NZ];
12 Venture Place, Middleton, Christchurch, 8024 (N7Z).

(72) Inventor; and

(75) Inventor/Applicant (for US only): FENTON, Richard
Stanley Michael [NZ/NZ]; 1045 Early Valley Road, Lans-
downe Valley, Halswell RD2, Christchurch, 7672 (NZ).

(74) Agents: ADAMS, Matthew, D et al.; A J Park, 6th Floor
Huddart Parker Building, PO Box 949, Wellington, 6015
(NZ).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(54) Title: AUTOMATED FOOD MIXER CLEANING SYSTEM

. \9
e

Freoe A

o (57) Abstract: A cleaning system for cleaning the interior of an industrial food mixing bowl of for example a dough mixer comprises
a cleaning lance with a spray nozzle assembly at an end of the lance, an actuator operable to reciprocally insert and retract the lance
into or out of a food mixer bowl, and a pump operable to deliver cleaning fluid under pressure over a conduit to the lance and spray

nozzle assembly.



10

15

20

25

30

35

WO 2009/041835 PCT/NZ2008/000252
1

“AUTOMATED FOOD MIXER CLEANING SYSTEM”

FIELD OF THE INVENTION

The 1nvention relates to cleaning systems for industrial food mixers.

BACKGROUND

A typical food mixer, such as a dough mixer for mixing or kneading dough used in food

~ such as bread products, biscuits or pastry, has a mixing bowl, 2 mixing or kneading tool that is

driven to rotate within the mixing bowl, and an electric motor for driving the mixing tool. In ﬁse

the dry and liquid ingredients are added to the mixing bowl and the mixer oplerates to mix or knead

the ingredients to form dough. On completioh the dough is removed from the mixing bowl.
Typically there is residual dough mixture adhered to the interior of the mixing bowl after

the dough has been removed. It is necessary to clean the interior of the mixing bowl and the

~ mixing or kneading tool before the next use. Commonly the mixing bowl is cleaned manually to

hand scrape excess dopgh from the interior of the mixing bowl. A quantity of water is then
supplied into the 'mixing bowl from a hose for example, the mixing bowl lid is closed and the mixer
is run for up to thirty minutes. The water gnd dough are then tipped from the mixing bowl. =
During cleaning the mixer is out of operation, decreasing the production output from the mixer.
Alternarwely it 1s known for the mixer operator to scrape and then wash out the rmxmg bowl by
hand with a hose. The water and removed dough are tipped out of the rmxmg bowl ready for the
next batch of dough ingredients:

. Both the above require the mixer operator to lean over or climb into the interior of the

vmixing'b_owl, which risks personal injury. During both of the above the area around the mixing

" bowl becomes wet and slippery, also creating a risk of injury to the operator.

As increasingly a higher standard of cleaning is requn:ed to minimise the risk of any

' allergen build-up that would otherwise pose a hazard to consumers, the time required to acceptably

clean a mixing bowl is mcreasmg.‘ This further increases production plant downtime.

SUMMARY OF THE INVENTION

- It 1s an object of the invention to proiride an improved cleaning apparatus for a food

mixer or at least provide the public with the useful alternative.

In broad terms the invention comprises a food mixer cleaning apparatus for cleaning the
interior of a food mixing bowl comprising:
a support structure for attachment to or attached to the exterior of a food mixer,

an arm movably carried by said support structure,
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“a cleaning lance carried by said arm,

a spray nozzle assembly at an end of the lance,‘

an actuator operabie to reciprocaﬂy move the arm on the support structure to insett or
retract the lance into or out of a food mixer bowl, and

a pump operablé to deliver vcleam'ng fluid under pressure over a conduit to the lance and
spray nozzle assembly.

In a prefetred form thé food mixer cleaning apparatus also comprises a flap and
associated actuator to normally close an aperture igto a food mixer bowl when the cleaning lance is
retracted and operable to open the flap to allow insertion and retraction of the lance into and from
the bowl fhrou’gh said aperture.

In a preferred form the food mixer cleaning apparatus also comprises a cover around
another end of the cleaning lance to close an aperture into a food mixer bowl through which the
lance is inserted into and retracted from the food rnixér bowl. |

"In a preferred form the food mixer cleaning appafatus also comprises a control system
arranged to on mnitiation of a cleaning cycle cause openihg of said flap, insertion of the cleaning
lance through into a fc;od mixer bowl, and operation of a purﬁp to deliver fluid under pressure to
the spray nozzle assembly of the lance. |

The invention also comprises a rriethod of cleaning the interior of a food mixing bowl
having a Iid using a cleaning unit assembly comprising the steps of:

connecting a pump to a fluid supply and a power outlet,

activating an actuator to open a lid closure mechanism recessed in said lid and

sirnultaneouély insert a bowl cleaning assembly including a cleaning lance into the interior of said
food mixing bowl, |

activating said pump to pump cleaning fluid under pressure into the food mixing bowl
“under pressure, | | ‘ A

activating said actuator on completion of 2 Wash cycle to retract the cleahing unit

assembly from the food mixing bowl and simultaneously closing said lid closure mechanism to a

- closed position.

The invention also includes a cleaning apparatus for cleaning the i mtenor ofa food rmxmg:
bowl mcludmg a lid comprising: -
at least one support frame for attachment to a food rmxmg bowl,

a support arm shdingly engaged with said at least one support frame for supporting a bowl

- cleamng assembly, said bowl cleaning assembly 1nc1udmg

* a'substantially hollow elongate lance member attached to said suppott arm,
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a cleaning head assembly rotatably eﬁgaged with said substantially hollow elongate
lance member and located at a first end of said substantially hollova elongate lance member
opposite said support arm, and
a conduit having a ﬁrsf end releasably connected to a second end of said
sabstantia]ly hollow elongate lance member,

- at least one actuator engaged w1th said at least one support frame and elecmcally
connected to said support arm, said at least one actuator operable to slide said support armina
substantially vertical direction along said at least one support frame to insert or retract said
substantially hollow elongate lance member into or out of said food mixing bowl, and

a pump feleasably connected to a second end of said conduit, said pﬁmp operable to
provide a fluid at a pressure to said substéntially hollow eiongate lance member via said conduit to
deliver a high pressure fluid output from said cleaning head assembly to clean said food mixing
bowl &hen said substantially hollow elongate lance merhber is inserted in said food mixing bowl.

The term “comprising” as used in the specification means-“consisting at least in part of”,

that is to say when 1 mterpretmg statements in this invention which include that term, the features
prefaced by that term in each statement, or need to be present but other features can also be

present.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred forms of the i invention are described by way of example only and with reference
to the accompanying drawmgs in which:

Figﬁre 11s a perspective view of an industrial mixer comprising a twin lance cleaning -~
system of the invention, ‘ '

Flgute 2 is a view of one automated clearung lance, retracted from the cleaning bowl

Figure 3 is a view similar to that of Figure 2 but showing the lance inserted into the

- cleaning bowl,

Flgure 4 is a schematic cross-section view through the lid of the mixer of Figure 1 and
upper part of the bowl of the mixer with a cleaning lance inserted into the mixer bowl as in Figure

3

b

Figure 5 is a view of a spray nozzle assembly of the preferred embodiment, at one end of

“the or each cleaning lance, and

Figure 6 is a view of a mobile high pressure pumping station for connection to a fixed

lance cleaning assembly.
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DETAILED DESCRIPTION OF PREFERRED FORM

Referring initially to Figure 1, an industrial food mixer includes a large mixing bowl B in
which ingredients used to form bread, biscuit, or pastry dough are placed and mixed, and having a
lid L. The mixer has a dough arm carrying a mixing or kneading tool (not shown) that in operation
moves within the mnterior the mixing bowl B to mix ingredients in the nﬁxing bowl. The dough
arm and mixing tool are driven by an electric motor mounted under cover M,v which typically in
operation rotates the dough arm in a pattern around the interior of the rmxmg bowl. In the
particular embodiment shown the mixing bowl B can pivot about a substantially horizontal axis as
indicated by arrow A in Figure 1, to tip the dough at the completion of mixing into trolley bucket C
for carrying to the next production stage. The mixer thus far described is a conventional
horizontal axis industrial dough mixer. ,

The mixer comprises an automated bowl cleaning system of the invention. The mixer
shown in Figure 1 comprises two cleaning lances moﬁnted to the lid L of the mixer, each of which
is normally retracted as shown but can be automatedly inserted through a hatch into the mterior of
the mixing bowl for cl'eaﬁing as will be further described, and then subsequently returned to the
retracted position at the completioﬁ of cleaning. Figures 2 and 3 are views of on‘e- automated
cleaning lance, showing the lance retracted from the cleaning bowl in Figutre 2 and inserted into the
cleaning bowl in Figure 3. | :

Referring now particularly to Figures .2 t.ov 4 each cleaning lance includes a 'sup[;ort post 2
fixed to the lid L. of the mixer, and for example attached to a2 mounting plate 3, that is in turn fixed
arbund an aperture through thé mixing bowl lid. The support post 2 may be permanently fixed to
the lid or rerﬁovably fixed, via releasable latches between the mounting plate 3 and lid for exarﬁple..
An arm 4 1s moveably carried by the support post 2 such that the arm 4 éan move on the post, |
reciprocally in the direction of arrow B in Figures 2 and 4. Movement of the arm 4 on the support
part 2 is driven by a linear actu;ttor 8 mounted to the support post 2 such as an electro-pneumatic
ram for example. The arm 4 in turn catries a hollow laﬁce 5 and a cover 6 slightly larger in
diameter than the aperture through the mixer lid, mounted around an upper end of the lance 5. -

Also carried by the mounting pléte 3isa pivbting flap 10 that can move as indicated by
arrow D in Figure 4. In its normally closed position the flap 10 closes the aperturé in the lid L of
the mixing bowl ffom the gnderside or interior, and in the preferred form locates in a recess on the
underside of the lid around the aperturé through the lid to reduce dough Buﬂt up around the flap
10 when a batch of dough is being mixed. The flap 10 can pivot to an open position shown in
Figure 4. The flap 10 is moved by a pivoting actuator 11 such as an electro-prieumétic actuator,
that moves in the direction of arrow C in Figure 4 and in the preferred form is also catried on the

mounting plate 3. In use at the commencement of a cleaning cycle both the actuator 11 and the
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actuator 8 are activated siinultaneously to open the ﬂap 10 (move it to the position shown in Figure
4) and insert the lance 5 through the aperture in the mixer lid L and into the interior of the mixing
bowl, when a mixer operator initiates a wash cycle at a mixer control panel.

When in its extended or inserted position shown in Figures 3 and 4 the lance 5 extends
into the interior of the mixing bowl, and located at the distal end of the lance 5 is a spray nozzle
assembly 14 shown in Figure 5 and comprising a number of nozzles 22, as will be fufther
described. As the lance 5 moves into the interior of the mixing bowl, the cover 6 towards the
upper und of the lance also moves towards the aperture in the mixer hd The cover 6 1s positioned
such that when the arm 4 is in its lowermost position on the support post 2 (Figures 3 and 4) the-
cover 6 overlays and closes from above the aperture in the mixer id. A sealing ring or similar may
be provided on the underside of the cover 6 or the top of the mixer ‘]id around the aperture, to
ensure that when the cover 6 closes the aperture in the mixer lid a water tight seal is formed.

The 1’;11’1CC 5 comprises a hollow tube. A connector 15, which may be of a quick release

" type, connects a flexible hose 16 to the other end of the lance 5 to in use deliver cleaning fluid to

the lance. ‘In the order to supply cleaning fluid simultaneously to the two cleaning lances 5 of the

mixer shown in Figure 1, each hose 16 is connected to a main feed hose 17 using a T-shaped

~ connector 18.

Figure 5 shows an individual spray nozzle assembly at the end of each lance and

comprising spray nozzles 22. Cleam'ng water under pressure is delivered through the lance 5 to the

'spray head and causes the spray nozzles 22 to rotate, as indicated by arrow E about a first axis

transverse to the length of the lance 5, and simultaneously as indicated by arrow F about an axis

co-axial (or pérallel) with that of the lance 5, so that the high pressure fluid flow from the nozzles

22 génerates a substantially spherical high pressure spray frdm the end of the lance 5 within the

interiot of the mixer bow], towards the walls and underside of the lid of the mixer bowl, to

' dislodge dough remaining sticking to the interior of the bowl and lid and clean the bowl and lid.

- Whilst it 1s preferable to provide four nozzles 22 as shown or more, less preferably may be

provided two opposing nozzles 22 or a single nozzle. It is preferable that multiple nozzles 22 are
spaced equidistant about the hollo-w housing 25. |

In the particular form shown a pinion gear 20 is attached to a shaft 23, that inserts into
the distal end 15 of the lance 5. The assembly includes a plate 24 having a bevel gear pinion 21
arrangement integral with the bottom of tﬁe plate 24 for engagement with the bevel gear 20. The
bevelled gearand pinion arrangement 20, 21 enables the spray nozzle assémbly 14 torotate as
indicated by the arrow E. Extending upwardly from the top surface of the plate 24 is a

substantially hollow housing 25 having a central axis of rotation concentric with the plate central
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axis of rotation. The nozzles 22 are preferably perpendicular to the hollow hou‘sing 25 and
preferably located around the circumference of the hollow housing 25.

A high pressure positive displacement cleaning fluid pump 41 is ﬁxeci to or integral \;vith
the mixer and may be operated via a mixer control panel integral with the mixing machine. The
hose 16, 17 connect the pump to the lances 5 as described. Alternatively, the lances 5 can be
connected via hose 17 to a mobile pump trolley 40 shown in Figure 6 having a pufnp 41 powered
by a 3-phase motor on a moveable platform or pedestal 42. Extending upwards from the pedestal
42 is a support framework 43 with integrél handle 44 used by an operat(')r‘iri‘dicated at 50 to push
the piump trolley 40 around the bakery area between mixers. Located below the handle 44 is a .
control panel 46 used by the operator 50 to set and control the operation of the pump 40 and the
cleaning assembly wash cycle. Power is provided to the control panel 46 via a power supply cable
that 1s connected to a power supply outlet integral with a mixer or alternatively connected to a
nearby.power outlet. |

. In use, when a mixing bowl is to be cleaned, the operator removes excessive dough within
the mixing bowl before initiating a \x}ash cycle using the mixer control panel to provide power to
the pump 41, open the; bowl drain in the bottom and integral with the mixing bowl, and activate
the actuators 8 and 11 and to insert the lances 5 into the interior of the mixing bowl as described.

previously. Once cleaning is underway, the mixer operator is, free to undertake other work.” When

‘the wash cycle is completgd the pump 41 stops and the lances 5 are retracted from the interior of

the mixing bowl by the actuators 8, and the actuators 11 pivot the flaps 10 back to their closed
position. The bowl drain is also automatically closed and a visual indication may be shovLm on the
control panel to indicate that the wash cycle has completed. .

" More specifically, in a preferred embodiment once the dough making processb has been
completed and any excess dough has been removed from the .mj;‘(ing bowl, the mixer operator

undertakes the following steps in order to clean the interior of the mixing bowl.

The operator initiates mixing bowl wash cycle as described above.

* The mixing bowl drain at the bc)ttornéf the mixing bowl éutomatically or manually
opens to allow soiled cleaning fluid to be removed from the interior of. the mixing
bowl &hen the bowl is being cleaned.

~®  The flap actuator(s) 11 is/are activated to open the flap(s) 10. -
» The actuator(s) 8 is/are activated to lower and insert the lance(s) 5 throﬁgh the

opening in the mixing bowl lid and the cover(s) 6 close the aperture(s) into the bowl.
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* The pump is activated and cleaning fluid sprayed around within the interior of the
mixer bowl by the or each lance from the spray nozzle assembly on the end thereof.

*  On completion of the Waéh cycle the lance(s) is/are retracted and the actuator 11 is
activated to pivot the flap 10 upwards and into its closed position. At the same time
the bowl drain may be closed to seal the mixing bowl ready for next use.

" The mixing machine controller provides a visual indication on the mixer control panel
that the wash cycle has been completed and the mixing bowl is safe to be used and
opened. __ , »

The preferred embodiment cleaning system shown in the drawing comptrises two
retractably mounted cleaning lances but in a larger mixer threer_or more cleaning lances may be
provided while in a smaller mixer a single cleaning lance may be sufficient. The cleaning system of
the invention has been described in relation to a bowlA in which the kneading tool moves Wi.thin the

bowl about a horizontal axis and cleaning system of the invention may also be installed to mixers

- having a kneading tool which moves about a vertical axis or an angled axis. The cleaning lance(s):

which are automatically inserted and retracted through an aperture in the top of the mixer and

particularly through a lid over the mixing bowl may in an alternative embodiment insert at an anglé

through fhe mixer lid or through rather than through the lid, the bowl of the rnixef, through an
aperture over which a closure flap similar to that 10 normally operates.
We have found that the time taken to clean a mixing Bowl can be reduced from at least 30

minutes when done manually to about 3 minutes, for a dual lance cleaning system. The table below

. shows the results of the tests undertaken to date.

Single Lance System Twin Lance System’
. 6 minutes — standard clean 3 minutes — standard clean
- Bowl Clean Cycle Time o '
12 minutes — allergen clean 6 minutes — allergen clean
» 225 litres — standard clean - 225 litres — standard clean
Water Usage per Cycle .
‘ 450 _]jtres —-allergen clean » 450 litres — allergen clean

The foregoing describes the invention including a preferted form thereof. Alterations and
modifications as would be obvious to those skilled in the art are intended to be incorporated within

the scope hereof, as defined in the accompanying claims.
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CLAIMS
1. A food mixer cleaning appﬁratus for cleaning the interior of a food mixing bowl
comptising:

a support structure for attachment to or attached to the exterior of a food mixer,

an arm movably carried by said support structure,

a cleaning lance carried by said arm, ‘

a spray nozzle assembly at an end of the lance,

an actuator operable to reciprocally move the arm on the support structure to insett o
retract the lance into or out of a food mixer bowl, and

a pump operable to deliver cleaning fluid under pressure over a conduit to the lance and

spray nozzle assembly.

2. © A food mixer including integrated cleaning apparatﬁs for cleaning the interior of a food
mixing bowl comprising:

a support s@cmre attached to the exterior of the food mixer,

an arm movably carried by said support strﬁcture,

a cleaning lance carried by said arfn,

a spray nozzle assembly at an end of the lance,

an actuator opefable to reciprocally move the arm on the support structure to insert or
retract the lance into or out of the food mixer bow'l, and

a pufnp operable to deliver cleaning fluid under pressure over a conduit to the lance and

spray nozzle assembly.

o 3. . A food mixer cleaning apparatus or food rnixef according to claim 1 or claim 2 also

comprising a flap and associated actuator to normally close an aperture into a food mixer bowl
when the cleaning lance is retracted and operable to open the flap to allow insertion and retraction

of the lance into and from the bowl through said aperture.

4. . A food mixer cleaning apparatus or food mixer according to claim 1, 2, or 3 including a
cover around another end of the cleaning lance to close an aperture into a fbod mixer bowl

through which the lance is insetted into and retracted from the food mixer bowl.
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5. A food mixer cleaning apparatus or food mixer according to claim 1,23, or 4 also
comprising a control system arranged to on initiation of a cleaning cycle cause opening of said flap,
insertion of the cleaning lance through into a food mixer bowl, and operation of 2 pump to deliver

fluid under pressure to the spray nozzle assembly of the lance.

6. A food mixer cleaning apparatus or food mixer according to any one of claims 1 to 5

comprising spray nozzles arranged to rotate about an axis transverse to the length of the cleaning

lance and an axis co-axial with or parallel to a lbngitudinal axis of the lance i operation. -

7. A method of cleém'ng the interior of a food mixing bowl having a lid using a cleaning unit
assembly comprising the steps of:
| connecting a pump to a fluid supply and a pbwer outlet,
activating an actuator to open a lid closure mechanism recessed in said lid and
simultaneously insert a bowl cleaning assembly including a cleaning lance into the interior of said
food mixing bowl, ‘
activating said pump to pump cleaning fluid under pressure into the food mixing bowl
under pressure, | )
activating said actuator on completion of a wash cycle to retract the cleaning unit

assembly from the food mixing bowl and simultaneously closing said lid closure mechanism to a

closed position.

8. A cleaning apparatus for cleaning the interior of a ‘fc.)od mixing bowl including a hid
comprising: o |

at least one.support frame for attachment to a food mixing bowl,

a support arm slidingly engaged with said at least one support frame for supporting a bowl
cleaning assembly, said bowl cleaning assembly including:

a substantially hollow elongate lance member attached to said support arm,

a cleaning head assembly rotatably engaged with said substantially hollow elongate
lance member and located at a first end of said substantially hollow elongate\lance mernbef
opposite said support arm, and

 a conduit having a first end releasably connected to a second end of said
substaﬁtially hollow elongate lance member,
at least one actuator engaged with said at least one support frame and elgcttically

connected to said support arm, said at least one actuator operable to slide said support arm in a
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substantially vertical direction along said at least one support frame to insert or retract said
substantially hollow elongate lance member into or out of said food rmxmg bowl,v and
a pump releasably connecfed to a second end of said conduit, said pump operable to
provide a fluid at a pressure to said substaﬁdaﬂy hollow elongate lance member via said conduit to .
deliver a high pressure fluid output from said cleaning head assembly to clean said food mixing

bowl when said substantially hollow elongate lance member 1s inserted in said food mixing bowl.
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.
US 5782985 A (MANSER et al.) 21 July 1998.
A See abstract; figures 2 and 3; column 1, lines 46- 61; column 2, lines 4- 53; and claims. 1,2,4,7,8

DE 19601184 A1 (RICHARD, CLAUDE, COGNIN [FR] ) 18 July 1996.
A See whole document. 1,2,8
See also Esp@cenet abstract.

(Machine translation of document retrieved 15 December 2008 from Internet).
<URL:http://v3.espacenet.com/publicationDetails/description?CC=DE&NR=19601184A1&KC
=A1&FT=D&date=19960718&DB=EPODOC&Ilocale=en_EP
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International application No.

PCT/NZ2008/000252

This Annex lists the known "A" publication level 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 Cited in Patent Family Member
Search Report

Us 3741808 AU  31895/71 CA 935960 DE 2138760
FR 2102002 GB 1354736 NL 7110831

UsS 2006076041 NONE

US 4690159 NONE '

Us 5782985 BR 9506201 CN 1128504 DE 4417357
EP 0710149 MA 23531 uUs | 5881749
WO 9531275

DE 19601184 FR 2729314

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