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(57) Abstract: A piessure relicl arrangement for a pnmp (10) which includes a pamp housing assembly with a pumping chamber

G (25) thetein, the pump housing assembly including a section (41) mounted for mavement between a normal operaling position and a
venting position, a shearing element (45) being adapted to retain the seetion in the normol operating position, the section (41) heing
maunied so chat upon the pressure within the pomping chamber (25) can act on the section {4 1) and upon the pressure within the
putnping chanber (25) reaching a specified pressure, the shearing element (45) will fail thereby permitiing mavemein of the seclion

(41} from the normal vperating 1o 1he venling position.
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PRESSURE RELIEF ARRANGEMENT FOR A PUMP

The present invention relates generslly to pumps and more particularly, to &

pressure relief arrangement for pumps.

Normal water pumps do not handle solids but it has been noted that when the
flowrate is say, equal to or less than 10% than that of the maximum flowrate at any
particular pump speed, the li:mpemture of the liquid recirculating inside the pump will
increase with time. The heat generated causes the pump casing and components (o also
increase in temperature. It is therefore quite cornmon for manufacturers to recommend a
minimum flowrate for a pump to avoid this problem area. Measurement and control of
flowrate and therefore temperature for water pumps are relatively easy and there is a
multitude of suitable equipment available. Some schemes involve a separate bypass to

maintain flow through the pump.

Centrifugal Slurry Pumps are typically applied in a very wide range of industrics
and applications worldwide and most commonly in mining plants. The mixture of liquids
(commonly water) and solids that make up the shory that these slurry pumps handle are
also very wide ranging. Similar to water pumps, slurry pumps will heat up if operated at
Jow flowrales for any significant time. Low flow rates can be caused inadvertently by

blockages occurring in the pump due to the slurry they are pumping. The heat generated .

can also be detrimental to the wear resistant hard metal or natural rubber liners commonly
used in slurry pumps. In a worst case scenario it is possible that the stcam generated from

such overhesting under pump blockage conditions may cause the pump to explode.

Slurry pumps are normally installed in quite similar types of arrangements with a
hopper to gravity feed the slurry into the pump, followed by different length pipelines
generally with bends, sloping or horizontal sections of pipework and in some cases valves

or tanks are located along the pipeline to the final discharge point.

For measuring slurry flowrate or slurry fluid temperalure there are relatively few

5
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options available, as slurry can easily clog or jam instruments and/or cause wear.
Consequently, it is common practice to utilise very few instruments in the pumping of
slurry and to rely on the continuous flow of slurry from one process to another. Shiry
pump manufacturers and suppliers can provide a minimum flowrate for a shnry pump, but
with the wide range of possible duties, change in slurry properties and the possibility of
solids settling in the pipeline or pump, such minimum flowrate recommendations will not

by themselves guarantee that the flowrate will not change or drop in service to critically

low levels.

Transport of the slurry particles relies on maintaining a certain velocity in the
pipeline; otherwisc particles tend to settle out on the bottom of the pipe. As the velocily
drops further, the solids will build-up in the pipeline and eventually may cause a blockage.
A similar scenario can occur in a slurry pump operating at very low or zero flowrate. The
solids start to settle out in the pump and can cause a blockage. Even if the pump is
running, the pump can eventually become completely choked with solids.

All horizontal shurry pumps have a pump casing with an impeller rotating inside the
casing, the impeller is attached to one end of a centilevered shaft. The shaft rotates in
bearings and enters the drive side of the pump casing through a seal chamber. The seal
chamber is normally a separate component that is fitted at the back of the pump casing and
takes a pumber of forms. One form is a stuffing box,. .which contains packing rings that
seal ihe shaft as it passes through the seal chamber / pump casing wall. Another form is an
expelling chamber. One or both of these two forms can be utilised regardless of the pump
duty, liner material or application. Another type of sealing is by means of 8 mechanical
seal. In all cases, the seal is contained in the seal chamber, which is supported by the

pump casing.

.The seal chamber at the drive side of the pump is supported by the pump casing
and generally sealed al its periphery against the internal pump liner, which could be metal
or elastomer material. The internal pressure inside the pump casing acts onto the inside

surface of the seal chamber. The seal chamber is sealed against the main pump liner with a
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seal such as an O-ring seal or other type of elastomer seal.

It is an object of the present invention to provide a pressure relief arrangement for

use in pumps.

According 1o one aspect of the present invention there is provided a pressure relief
arrangement for a pump which includes a pump housing assembly with a pumping
chamber therein, the pump housing assembly including a section mounted for movement
between a normal operating position and a venting position, a shearing element being
adapted to retain the section in the normal operating position, the section being mounted so
that pressure within the pumping chamber can act on the side section, the arrangement
being such that upon the pressure within the pumping chamber reaching a specified
pressure the shearing element will fail thereby permitting movement of the side wall
section from the normal operating to the venting position. In the venting position the
pressure within the pumping chamber can be relieved.

In one form of the invention, the pump includes a pumping chamber and a sealing
chamber in fluid communication therewith, the sealing chamber including a side wall
section mounted for movement between an aperative position and a venting position, the
shearing element being adapted to retain the side wall in the operative position. The
arrangement is such that upon the pressure within the sealing chamber reaching a specified
pressure, the shearing element will fail thereby permitting movement of the side wall

section from the operative position to the venting position.

The pump may include a casing having two parts opersatively connected together
with the pumping chamber therein. The pump may include an inlel and outlet as is
conventional. An impeller may be provided within the pumping chamber &nd is adapted to

be driven by a drive shafi.

The sealing chamber may form part of a sealing assembly, the side wail section

being mounted for limited axial movement.

v
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Preferably, the side wall section is mounted in an installed position relative to one
of the paris of the housing. “ The pump casing and the side wall section may have
cooperating shoulders thereon and the shearing element may be adapted to be disposed
therebetween. In one form, the shearing element may include a ring shaped body having
one or more shearing flanges projecting generally radially therefrom. In the installed
position, one side edge of the ring is adapied to abut against one of the shoulders and the
shearing flange is adapted to abut agsinst another of the shoulders. The shoulders of the

parts are spaced apart so that on failure of the shearing element axially movement between

the two parts is permitted.

In another form the or each shearing flange is replaced with a protruding shear pin
which is adapted to fit into a hole in the ring shaped body. In this embodiment the load is
taken by the or each pin which fails in shear at a particular pressure.

There may further be provided means for inhibiting rotation of the side wall. In
one form, such means may include one or more lugs which are adapted to abut against a

part of the pump casing.

According 1o another aspect of the present invention there is provided a shearing
element for use in the arrangement described above, the shearing element including a body
portion and shearing lug or projection which ig adapted to fail_at 5 specified overpressure
within the pump chamber. Preferably, the shearing element includes a ring shaped body
with one or more lugs or pins extending radially therefrom. Preferably, two lugs are
provided each having a length so as o provide for failure at an axially applied shear force
resulting from a specified over pressure of the slurry within the pump.

Preferred embodiments of the invention will hereinafier be described with

reference to the accompanying drawings and in those drawings:

Figure 1 is n schematic side elevation of a pump according to one embodiment of

the present invention;
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Figure 2 is a detail from Figure 1 of a seal ring of the present invention;
Figure 3 is a further detail of part of the assembly of the pump of Figure I;

Figure 4 is a schematic side elevation of a pump according to another embodiment

of the invention;
Figure 5 is a detail from Figure 4 of a seal ring of the iﬁvention; and

Figures 6 and 7 are illustrations of two forms of shearing elements according to the

invention.

Referring to Figures 1 to 3 of the drawings there is shown a pump generally
mdicated at 10 which includes a housing assembly comprising a pump casing 12 including
iwo parts 13- and 14 connected together by a series of bolts 15. The pump includes an inlet
17 and an outlet 18. A liner 20 is disposed within the pump casing and includes a
peripheral section 21, an inlet section or throatbush 22 and a rear section 23. The pump
further includes an impeller 27 disposed within a pumping chamber 25 operatively

connecled to a drive shaft 26.

. .The hausing assembly_further includes a dynamic seal assembly, the drive-shaft 26
extends into the pumping chamber 25 through the dynamic seal assembly which includes a
scal chamber 31 having an expeliler 32 therein. ‘The seal chamber 31 is in communication

with the pumping chamber 25 via connecting passgge 33.

The dynamic seal assembly further includes an outer seal wall 40 which includes a
side wall section 41 and a peripheral wall section 42. The seal wall is adapted to be
mounied in a normal operating position relative to the pump casing. To this end the seal
wall 40 and casing part 13 having coopernting shoulders 43 and 44 with a shearing element
45 therebetween. As shown in Figure 6 the shearing element 45 includes a ring 46 having

one or more shearing flanges 47 projecting radially from the ring. In the normal operating

7X
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position one side edge of the ning abuts against shoulder 44 and the shearing flange abuts
against shoulder 43. As is apparent from Figure 2 of the drawings, in the installed position
shoulders 43 and 44 are spaced apart. Bolts 48 retain the two parts in the normal operating
position. The edge of the peripheral wall section includes a sealing element which may be
in the form of an O-ring 29 which provides a seal betwcen the wall and the rear section of

the liner 23. In the embodiment of Figure 7 the flanges 47 are replaced by shear pins 49.

1t will be appreciated that any pressure within the seal chamber will cause an axial
force be applied to the shear ring, The material of the shear ring can be metal or non-metal
provided such material has consisient mechanical strength properties. As described earlier,
the shearing element includes a ring shaped body 46 with preferably two or'more flanges
or lugs 47 on its outer diameter. The axial force gencrated by shnry pressure occurring in
the pump is transferred into these lugs or flanges. The lugs are sized so that the area under
ghear stress is calculated commensurate with the size of the pump and the desired pressure
at which failure of the shear ring will occur. The dimensions of each lug can be varied to
vary the area under shear and thereby varying the pressurc at which failure of the shear

ring will occur.

The shearing element is designed in such a manner that when the pump internal

pressure increases to a predeternmiined value due to say 2 blockage and zero or near zero

flowraie, the lugs will fail thereby. allowing, the seal. chamber. wall 40 to move. axially .

outwards from the pump casing section 13. This movemeni unseats or blows out the seal
29 between the seal chamber and the internal pump liner (eg O-ring) and allows escape of
slurry thus relieving the internal over pressure within the pump. The movement of wall 40

and venting is shown by the arrows in Figure 1.

The pressure at which thc shearing element fails could be set between the pump's
maximum allowable operating pressure rating and its maximum allowable test pressure.
Specifying a pressure in this range means that the pomp components and bolting are not
overstressed during the over-pressurisation and can be safely re-used following the

replacement of the failed shearing element.
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When the seal between liner and seal chamber leaks, {he over-pressurisation is
rclieved inside the pump. As the shear ring has failed and the seal chamber seal has been
displaced axially a leak occurs past the. O-ring or elastomeric seal 29. The leak will
cortinue as the seal chamber has been permanently moved out of position.

To facilitate the continued relief of pressure, liquid and solids will be forced out
past the seal on the seal chamber and then to atmosphere via a series of grooves or flute
like passageways on the periphery of the seal chamber or through the radial side walls of
casing section 13. Leakage will therefore be continuous between the seal chamber and the
pump casing to the outside atmosphere until the pressure ingide the pump is close to
atmosphere. Relief of the high pressure and stcam will be past the sealing O-ring in the
seal chamber as a gap i8 developed by the failure of the shear ring and the seal chamber
moving. Escape to the outside atrnosphere could be via slots or grooves in the seal
chamber (as described) but escape could also be via special holes in the drive side portion
of the pump casing. Vent pipes could be attached to the vent holes in the casing to direct
the escaping liquid and steam downwards to the ground. This would provide added safety.

Leakage and spray from the pump may be contained by a guard or the like over the
back or drive side of the pump. In another amrangement the venting flow may be guarded
and directed downwards towards the ground.

The seal chamber may be free to rotate with the shafl if the shear ring fails and the
seal chamber is displaced axially and outwards from the pump. To prevent rotation of the
seal chamber, one or more lugs 49 are cast or fitted to the outside diameter of the seal

chamber and the lugs are trapped by a stud bolt or similar to prevent rotation.

Figures 4 and 5 illustrate a further embodiment of a pump -according to the present
invention. The same reference numerals have been used to identify the same parts as

described with reference to Figures 1 to 3.

In this embodiment the dynamic seal assembly of the housing assembly is replaced

<
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with a gland seal assembly. The gland scal assembly includes a gland seal housing or
stuffing box 41 mounted for axial movement relative to the pump casing, the shearing

element 45 being installed and operable in a similar fashion to that described earlier.

Although a clearance 31 is shown it is not essential 1o the working of the invention.
All that is required is that pressure within the pumping chamber can act on the gland seal

housing or stuffing box 41.

The invention provides an arrangement with & continual stand-by pressure relieving
capability. The invention as configured is largely independent of pump construction,
materials from which the pump components are made, pump components used, the pump
installation arrangements, and the associated pipework, any adjustments that the pump user

is likely to make to the pump rendering the invention as an install and forget over pressure

relief protection device.

Advantages of the arrangement include the following: the element fails at a safe
pressure and not the pump; ic the pump is unaffected. The failure pressure is well within
the pumps maximum design pressure. The pump can be re-used by removing and
replacing the feiled element with 2 new one. The leakage is contained and controlled.
There is no possibility of pieces 'flying' following a failure. The element is retroffitable
when the. element fails, none of the. other pump paris are. put.at.subsequent risk of. failing

such as might be the case if the impeller rubbed on the casing due to misalignment

immediately following failure.

Finally, it is to be understood that various alterations, modifications and/or
additions may be mcorporated into the various constructions and arrangements of parts

without departing from the spirit or ambit of the invention.
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WE CLAIM:
1. A pressure relief arrangement for a pump which includes a pump housing assembly

with & pumping chamber therein, thé pump housing as.sembly including a section mounted
for movement between a normal operating position and a venting position, a shearing
element being adapied to retsin the section in the normal operating position, the section
being mounted so that pressure within the pumping chamber can act on the section, the
arrangement being such that upon the pressnre within the pumping chamber reaching a
specified pressure the shearing element will fail thereby permitting movement of the side

wall section from the normal operating 1o the venting position.

2 A pressure relief arrangement according to claim 1 wherein the pump housing
assembly includes the pumping chamber and a sealing chamber therein which are in fluid
communication, the sealing chamber including a side wall forming said section mounted
for movement between the normal operating position and the venting posiiion, the shearing
element being adapted to retain the side wall in the normal opersting position, the
ammgement being such that upon the pressure within the sealing chamber reaching a
specified preasure, the shearing element will fail thereby permitting movement of the side
wall from the normal operating position to the venting position,

3. A .pressure. relief arrangement according. to claim 3.the. pump hoising assembly
farther includes a pump casing, the side wall section being mounted relative to the pump
casing, each having cooperating shoulders thereon and the shearing clement being adapted
ta be disposed- therebetween, the shearing element including a ring shaped body having
one or more shearing member projecting generally radially therefrom, the arrangement by
such that in the installed position, one side edge of the ring is adapted to abut against one
of the shoulders and the shearing memeber is edapted to abut against another of the
shoulders, the shoulders of the parts being spaced apart so that on failure of the shearing
element axially movement between the two parts is permitted.

)
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4, A pressure relief arrangement according to claim 2 or claim 3 further including

means for inhibiting rotation of the side wall.

5. A pressure reliefl arrangement according to claim 3 or 4 wherein the or each

shearing clement is in the form of a flange or lug projecting from the ring,

6. A pressure relief arrangement according to claim 3 or claim 4 wherein the or each

shearing element in the form of a shear pin mounted to and projecting from the ring.

@
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ADAPTACION PARA ALIVIO DE PRESION DE UNA BOMBA QUE INCLUYE UN MONTAJE DB ENVOLTURA
DE BOMBA CON CAMARA DE BOMBEOQ, EL MONTAIE DE ENVOLTURA DE LA BOMSA INCLUYE UNA
SECCION QUE ESTA AJUSTADA PARA PERMITIR EL MOVIMIENTO ENTRE UNA POSICION DE
FUNCIONAMIENTD NORMAL Y UNA POSICION DE VENTILACION, ADAPTANDOSE UN ELEMENTO
CORTANTE PARA MANTENER LA SECCION EN LA POSICION DE FUNCIONAMIENTO NORMAL, LA
SECCION MONTADA DE TAL MANERA QUE LA PRESION DENTRO DE LA CAMARA DE BOMBEO PUEDA
ACTUAR EN LA SBCCION. TAL ADAPTACION, AL ALCANZAR LA PRESION DENTRO DE LA CAMARA DE
BOMBEO UNA DETERMINADA PRESION, HARA QUE EL ELEMENTO CORTANTE FALLE Y PERMITIRA
ENTONCES EL MOVIMIBNTO DE LA SECCION DE PARED LATERAL DESDE LA POSICION DE
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MEMORIA DESCRIPTIVA

Esta invencion se refiere en general a bombas, pero en particular, a una
adaptacion para aliviar la presién de las bombas.

Las bombas de agua nommales no tratan sdlidos pero se ha notado que
cuando el ritmo de flujo 8s equivalents o inferior al 10% que el del ritmo méaximo
de flujo a cualquiera velocidad de la bomba, la temperatura del liquido que circula
dentro de la bomba aumentard con el tiempo. El calor que se genera causard
también un aumento de temperatura en la cubierta de la bomba y sus
componentes. Por lo tanto, es muy comlente que los fabricantes de estas bombaa
recomienden un ritmo minimo de flujo para evitar el problema en esta érea. El
control y medida de flujo de las bombas de agua es relativamente fécil, en
consecuencla, también la temperaiura, y hay una gran varledad de equipos
apropiados disponibles. Algunos modelos incluyen un bypass separado para
mantener el fiujo dentro de la bomba.

Las Bombas Centrifugadoras de Relaves s& usan en todo el mundo en
una gran variedad de industrias y eplicaciones, mas cominmente en plantas
mineras. La mezcla de liquidos (generalmente agua) y sdlidos que produce el
relave que es tratado con este tipo de bombas es también de una extensa
varledad. Lo mismo qu.e en bombas de agua, ias bombas de relave tamblén se
recalentaran cuando funcionan con ritmos de flujo bajos por un tiempo largo. Los
ritmos de flujo bajos se pueden causar inesperadamente por bloqueos que ocurren
en la bomba debido a! relave que se asté bombeande. La temperatura generada
puede ser también perjudicial en cuanto al deterioro de los metales duros
resistentes © revestimientcs naturales de cauchv o goma que se usan
cominmente en las bombas de relave. En una situaclon peor, es posible que el
vapor generado por el recalentamiento de una bomba que presenta condiciones
de blogueo, pudiera causar la explosion de la misma.

Las bombas de relave se instalan nomalmente en tipos de equipos
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seguidas por conductos de tuberlas de distintas longitudes generalmente curvas,
oblicuas u horizontales en algunas partes y en algunos casos las vélvuias o
tanques se colocan a lo largo de las tuberias hasta su punto final de descarga.
Existen pocas opciones disponibles para medir los niveles de flujo de relave o las
temperaturas del flujo de relaves, debido a que el relave se obstruye faciiments,
atasca instrumentos y/o puede causar desgaste.

En consecuencia, @8 muy comun ufilizar pocos instrumentos en el
bombeo de relave y se depende del flujo continuo de éste desde un proceso al
otro. Los fabricantes y proveedores de bombas de relave pueden proporcionar un
ritmo minimo de flujo para una bomba de relave, pero debido a la amplitud de
trabajos posibles, el cambio de caracteristicas del relave y la posibilidad de
sedimentos sblidos en las tuberlas o bombas, las recomendaciones de un ritmo
minimo de flujo no garantizaran que los ritmos de flujo no cambiardn o bajardn a
niveles criticos.

El transporte de las particulas de relave depende de la mantencién de
una cierta velocidad en las tuberias, de otra manera, las particulas tienden a
posarse on ol fondo de los tubos. Al bajar la velocidad, los sdlidos se van
acumulando en las tuberias pudiendo producir un bloqueo. Una situaclén similar
se ‘puede producir en una bomba de relave que esté trabajando a un ritmo de flujo
muy bajo o cero. Los sélldos emplezan a acumularee en ia bomba y pueden
producir un blogqueo. Aun cuando la bomba siga funclonando, é4sta podria
bloquearse totalmente con los sdlidos.

Todas las bombas horizontales de relave tienen una cubierta de bomba
con un propulsor que gira dentro de la cubierta, el propulsor esta sujeto a uno de
los extremos de un eje volado. El eje gira en soportes y entra en el lado propulsor
de la cubierta de la bomba a través de una cdmara selladora. La cdmara selladora
es generaimente un componente separado que estd situado en la parte trasera de
la cubierta de bomba y tiene varias formas. Una forma es una caja de
empaquetaduras, que contiene anillos de plstdn que sellan el eje al pasar éste a
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@3 una cAmara expulsora. Una o ambas de estas formas pueden ser utilizadas
cusiquiera que sea el trabajo de la bomba, el material para cubrir o su aplicacién.
Otro tipo de sellante es por medio de un sellador mecénico. En todos los casos el
sello se encuentra en la cdmara selladora, la cuat se apoya en la cubierta de la
bomba.

La cémara selladora del lado propuleor de la bomba est4 apoyado por la
cubierta de ila bomba y gensralmente sellada en su periferia contra el
revestimlento Interior de la bomba, que puede ser de metal o material
alastomérico, La presion interna dentro de la cubierta de la bomba actia sobre la
superficle interna de |a cAmara selladora. La cémara selladora esta sellada contra
el revastimiento principal de la bomba con un sello tipo Q-ting u otro tipo de sello
elastomérico.

£l objstivo de la presente Invenclén es proveer una adaptacién para ser
usada en bombas para el alivio de presién.

De acuerdo a un aspecto del presente invento, se suminlstra una
adaptacién para el alivio de presibn en bombas, que incluye un montaje de
envolturas de bomba con una cdmara de bombeoc adentro, la envoltura del
montaje de la bomba incluye una seccién que se ajusta para el movimiento entre
una posiclén normal de funcionamiento y una posicién de ventilacién, adaptandose
un elemento cortants para mantener ia secclén en ia posicion normal de
funcionamiento, siendo la seccién montada de manera tal que la presién dentro de
la cdmara de bombeo pueda actuar en la seccién lateral, y la adaptacion de tal
forma que al alcanzar la presién dentro de la cdmara de bombeo una presion
determinada, el elemento cortante fallaré permitiendo asl que la seccidén de la
pared lateral se mueva de su posicidn de funcionamiento normal a una posicién de
ventilacién, En la posicién de ventilacion se podra aliviar la presién dentro de la
camara de bombeo.

En una forma de la invencién la bomba Incluye una cdmara de bombeo

y una cdmara selladora con comunicacion de flujo Inmediata, incluyendo la cdmara

selladora una seccion de pared lateral que esté ajustada para el movimientp;éﬁ'fié'é
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una posicion operacional a una posicion de ventilacién, estando el elemento
cortante adaptado para mantener la pared lateral en posicién operativa. La
adaptacion es tal que al alcanzar Ia prasion interior de la camara selladora una
presidén detarminada, el elemanto cortante fallard, permitiendo asl el movimiento
de la seccién de !a pared lateral desde la posicién operativa a la posliclén de
ventilacion.

La bomba puede incluir una envoltura con dos partes que se conectan
en forma funcional a la vez con la camara de bombeo. La bomba puede inclulr
una entrada y una salida como es lo convencional. Puede tener dentro de Ia
camara de bombeo un propulsor que se adapta para ser impulsado por un eje
propulsor.

La cémara selladora puede formar parte de un montaje sellador,

estando la saccién de pared lateral ajustada para movimientos axiales limitados.
De preferencia, l1a seccidn de la pared lateral estd montada en una posicidn
astablecida unida a una de las partes de la envoltura. La cublerta de la bomba y la
geccién de la pared lateral pueden tener lomos auxiliares y el elemenlo corlante
puede ser adaptado para eliminarlo de entremedio. En una forma el elemento
cortante puede incluir un cuerpo en forma de anilio con una o varias pestafias
cortantes que por lo general se proyectan desde ahl en forma radial. En la
posicién establecida, un borde lateral del anlilo se adapta para apoyarse en uno de
los lomos y la pestafia cortante se adapta para apoyarse en otro de los lomos. Los
lomos de las partes estdn espaciados para que en el caso de una falla del
elemento cortante, se permita el movimiento axial entre lae dos partes.
En otra de las formas, cada una de (the or each) las pestafias cortantes es
reemplazada por una pinza cortante sobresaliente que se adapta para encajar
dentro de un agujero en el cuerpo con forma de anillo. En esta ensambladura, el
peso lo toma cada una de las pinzas, las que suspenden el corte a una presién
determinada.

Se pueden suministrar mas medios para Inhibir la rotacién de la pared



para apoyarse en una parte de la cubierta de Ia bomba.

En otros aspectos de la presente invencifn, se provee un elemento
cortanle para ser usado en la adaptacidn descrita méds armriba, incluyendo el
elemento cortante una pieza y una asa o saliente cortante que se adapta para que
falle @ una presion excesiva dentro de la cdmara de ia bomba. De preferencia, el
elemento cortante incluye una pleza circular con uno © mas anillos o pinzas que se
extienden de ahl en forma radial. Preferentemente, se proporcionan dos asas
cada una de cierta extension para servir de suspension a una fuerza cortants que
se aplica en forma axial y es consecuencia de una determinada presién excesiva
del relave en el interior de la bomba. '

Las ensambladuras preferides del invento seran descritas de aqul en
adelante en los dibujos de referencia que se acompafian:

La Figura 1 Es la elevacion gréfica de un costado de una bomba segtn
la ensambladura del presente invento.

La Figura 2 es un detalle de la Figura 1 de un anillo sellante del presente
invento.

La Figura 3 es otro detalle de parte del montsje de la bomba de la
Figura 1

La Figura 4 es la elevacién lateral grafica de una bomba de acuerdo a
otra ensambladura del invento.

La Figura 5 es un detalle de la Figura 4 de un anilio sellants del invento.

Las Figuras 8 y 7 son llustraclones de dos formas de elementos
cortantes segun el invento.

Con respecto a las Figuras 1 al 3 de los dibujos, se muestra una bomba
que on general ge indica como (10) que incluye un montaje de envoltura (12)
conteniendo dos partes (13) y (14) conectadas entre s! por una serle de pernos
(15). La bomba incluye una entrada (17) y una salida (18). Dentro de la cubierta
de la bomba hay un revestimiento (20) que Incluye una seccién periférica (21), una
seccién de entrada en forma de cusello (22) y una seccion trasera (23). La bomb:’ )
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también incluye un propulsor (27) que estd dispuesto dentro de la cAmarg:s.
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bombeo (25) conectado operativamente a un eje propulsor (26).

E! montaje de la envoltura incluye ademés un montaje de sello dindmico,
el eje propuisor (28) se extiende dentro de la cAmara de bombao (25) a través del
montaje del eello dindmico que incluye una cdmara selladora {31) con un expulsor
(32) dentro de la misma. La camara selladora (31) esté comunicada con la cdmara
de bombeo {25) a través de un passje de conexién (33).

El montaje del sello dindmico incluye ademas una pared selladora
exterior (40) con una seccién de pared lateral (41) y una secclén de pared
periférica (42). La pared selladora esté adaptada para ser montada en una
posiclon de funcionamiento normal con respecto a la cubierta de la bomba. En
este extremo la pared selladora (40) y la parte envoltura (13) tlenen lomos
auxiliares (43) y (44) con un elemento cortante entremedio (45). Como se muestra
en la Figura 6 el elemento cortante (45) incluye un anillo que tiene una o més
pestafias cortantes (47) que se proyectan en forma radlal desde e! anlllo. En la
posicién de funcionamiento normal el borde lateral del anillo se apoya contra el
lomo (44) y las pestafias cortantes se apoyan en lomo (43). Como aparece én el
dibujo de la Figura 2, en la posicién establecida los lomos (43) y (44) estan
espaciados. Los tomillos 43 mantienen las dos partes en la posicion normal de
funcionamiento. E! borde de la seccidn de la pared periférica incluye un elemento
sellante que puede estar en la forma de un O-ring (20) que tiene un sellante entre
la pared y la seccién posterior del revestimiento (23). En la ensambladura de la
Figura 7 |las pestafias (47) son reemplazados por pinzas cortantes (48).

Se podré observar que cualquier prasién dentro de la cdmara selladora
va a causar una fuerza axial en el anillo cortante. El material del anillo cortante
puede ser de metal o no, siempre que dicho material tenga las caracteristicas
mecdnicas de resistencia apropiadas. Como se ha descrito anteriormente, el
elamento cortants incluye una pleza en forma de anillo (46) de preferencia con dos
0 mas pestafias o asas (47) en su dlametro externo. La fuerza axial generada por

la presién del relave que se produce en la bomba o6 transferida a estas asas o

pestafas. Las asas estan dimensionadas para que el drea bajo la tensién c_:orlaﬁt'e"q@



sea calculada en proporcién con el tamafio de la bomba y se produzca |a presién
deseada para que opere la falla del anillo cortante. Las dimensiones de cada asa
pueden eer cambiadas para alterar el drea de corte, variando por lo tanto la
presién donde la falla o suspension del anillo va a ocurrir.

El elemento cortante estd disefiado de tal manera que cuando la
presion intema aumenta a un nivel predeterminado debido a un bloqueo con ritmo
de flujo cero o cerca de cero, las asas entonces van a fallar permitiendo que Ia
pared de la cAmara selladora (40) se mueva en forma axial hacia e! exterior de la
envaitura de la bomba, seccién (13). Este movimiento frena o revienta el sello (29)
entre la cémara selladora y la envoltura interior de la bomnba (Ej. O-ring) dejando
escapar ol relave, aliviando ael |a presién intema excesiva dentro de la bomba. El
movimiento de la pared (40) y ventilacién estdn marcados con una flecha en la
Figura 1.

La presion bajo la cual se suspende o falla el elemento cortante puede
ser fljada entre el ritmo de operacidn méximo permitido y el ritmo de presién de
prueba maximo permitido. El definir la presién en estos nivales significa que los
componentes y fijaciones de pernos de la bomba no estdn esforzados en exceso
durante el exceso de presurizacién y pueden ser usados otra vez sin problemas
después de reamplazar el elemento cortante que ha fallado.

Cuando hay una filtracidn de! selic entre el revestimiento y la cAmara
selladora, la presion excesiva se alivia dentro de la bomba. Como el anillo cortante
ha fallado y el sello de la cAmara selladora ha sido desplazado en forma axial, se
produce una filtracidn después del O-ring o sello elastomérico (29). La filtracién va
a continuar debido a que la cidmara selladora ha sido desplazada
permanentemente fuera de su posicién.,

Para facilitar un continuo alivio de presion, loe liquidos y sdlidos van a
sor expulsados fuera después del sello de la cdmara selladora y luego hacia la
atmdsfera por medio de una serie de ranuras o comedores tipo flauta en la

periferia de la cdmara selladora o a través de las paredes |aterales radiales de la
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cubierta seccidon (13). La filtracién seré por lo tanto continua entre la cé";rjari -t
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selladora y |a cubierta de la bomba hacia fuera al aire hasta que la presién dentro
de la bomba se cierre a la atmdsfera. El allvio de Ia glta presién y del vapor se
producird pasado el O-ring de la cdmara selladora debido a que se produce un
hueco por la falia del anilio cortante y del movimiento de la cémara selladora. El

escape hacia el espacio exterior puede ser a través de ranuras o estrlas en la

cémara selladora (como ya se ha descrito) pero también podria haber escape a

través de agujeros especiales en la parie de transmisién lateral de la bomba. Se
podrian poner tubos "Vera" en los resplraderos de la cubierta para dirigir hacia
abajo al suelo el liquido y vapor que escapa. Esto afiadirla una mayor seguridad

La filtracidn y pulverizacién de la bomba pueden ser controlades
medlante un seguro o algo similar en la parte postetior o transmisién lateral de la
bomba. En otra adaptacién el flujo de ventilacion puede ser asegurado y dirigido
hacia abajo al suelo.

La cémara selladora podra astar libre para girar con el eje si el anillo
cortante falla y la cAmara selladora es desplazada en forma axial fuera de la
bomba. Para prevenir la rotacién de la cdmara selladora, una o més asas (49)
estdn moldeadas o adaptadas al didmetro exterior de la cdmara selladora y las
asas son atrapadas por un tomillo opresor o similar para prevenir la rotacién.

Las Figuras 4 y 5 ilustran otra ensambladura de bomba segtin este invento. Se
han usado los mismos nimeros de referencia para identificar las mismas partes
que se han descrito en Jas Figuras 1 al 3.

En esta ensambladura el montaje de! sello dindmico del montaje de Ia
envoltura se reemplaza por un ensamblaje sellador de collar. El ensamblaje
sollador de collar tiene una envoltura de sellador de coliar o caja de
empaquetaduras (41) ajustada para el movimiento axial en relacién a la cubierta
de la bomba, siendo el elemento cortante instalado (45) y operable de una manera
similar a la anteriormente descrita.

Aunque se muestra un desahogo, (31) éste no es esencial para que

funcione el Invento. Todo lo que se requlere #s que |a presidn dentro de la cdmara

de bombeo actGe en la envoltura de sellador de collar o caja de empaquetgd&ﬁi INg,,



(41).

La Invencién tiene una adaptacién de capacidad de reserva de allvio de
presién continua. La Invencién, tal como estd configurada, es en gran medida
auténoma en cuanto a los materiales de construccién de los componentss de las
bombas, de componentes de bombas usados, de la adaptacién de la instalacién
de la bomba y tuberias asociadas, de cualquier ajuste que el usuario de la bomba
quislera hacer en la misma, dando al invento una condicién de montaje que hacs
olvidar el dispositivo de seguridad de alivio de presién excesiva.

Las ventajas que incluye la adaptacion son las siguientes: el slemento
falla a una presion segura, no asl la bomba, por lo tanto no se perjudica la bomba.
La falla de presidn estd completamente dentro de la presidn méxima diseflada
para la homba. La bomba puede ser usada nuavamente sacando y reemplazando
el elemento que ha fallado por uno nuevo. La filiracldn se detlene y controla. No
hay posibilidades de piezas “volando” después de una falla. El elemento es re-
encajable cuando falla, ninguna de las otras piezas de la bomba estd expuesta a
una falla consecutiva, como podria ser el caso si el propulsor rozara en ia cubierta
debido a un desalineamlento inmediato después de una faila.

Finaimente hay que eniender que se pueden incorporar varias
alteraciones, modificaciones y/o adiciones dentro de las diversas construcciones y

adaptaciones de piezas sin apartarsa del espiritu 0 ambito de la invencién.
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REIVINDICACIONES

Re;vindicamos:

1.

Una adaptacién de alivio de presién para una bomba
que incluye un ensamble de carcasa de bomba con una
cédmara de bombeo en ésta, el ensamble de carcasa de
bomba incluye una seccién montada para movimiento
entre una posicidén de operacidn y una posicién de
ventilacién, un elemento cortante se adapta para
retener la seccién en la posicién de operaciédn normal,
la seccién se monta de tal manera que la presién
dentro de la cémara de bombeo pueda actuar en la
seccién, la adaptacién es de tal forma que luego que
la presién dentro de la cémara de bombeo alcanza una
presién especifica, el elemento cortante fallaré
permitiendo de esta manera el movimiento en la
seccidén de pared lateral desde la posicién normal a

la posicién de ventilacién.

Una adaptacién de alivio de presién de acuerdo con la
reivindicacién 1 en donde el ensamble de carcasa de
bomba incluye una cémara de bombeo y una camara
selladora en éata que estid en comunicaciédn de fluido,

la cémara selladora incluye una pared lateral que



forma dicha seccién motada para movimiento entre la
posicién de operacién normal y la posicién de
cperacién de purga, el elemento cortante se adapta
para retener la pared lateral en la posicién de
operacién normal, la adaptacién es de tal forma que
luego de que la presién dentro de la camara selladora
alcanza una presién especifica, el elemento cortante
fallarid permitiendo por lo tanto el movimiento de la
pared lateral desde la posicién de operacién normal a

la posicién de ventilacién.

Una adaptacién de alivio de presién de acuerdo con la
relvindicacién 2 en donde el ensamble de carcasa de
bomba incluye adicionalmente un cubierta de bomba, la
seccién de pared lateral se monta con relacién al
cubierta de bomba, cada uno tiene lomos cooperantes
en éste y el elemento cortante se adapta para ser
colocado entre ellos, el elemento cortante incluye un
cuerpo en forma de anillo que tiene uno o mas
miembros de corte que se proyectan generalmente en
forma radial a éste, la adaptacién que estd en la
posicién instalada, un borde lateral del anillo se
adapta para apoyarse contra uno de los lomos y el
miembro de corte se adapta para apoyarse contra el

otro lomo, los lomos de las partes esté&n espaciados



de tal forma que en caso de que falla del movimiento
axial del elemento cortante se permita el movimiento

axial entre las dos partes

Una adaptacién de alivio de presidén de acuerdo con la
reivindicacién 2 o la relvindicacién 3 que incluye
adicionalmente medios para inhibir la rotacidén de la

pared lateral

Una adaptacién de alivio de presién de acuerdo con la
reivindicacién 3 o 4 en donde el o cada uno de los
elementos cortantes tiene la forma de pestafia o asa

que se proyecta desde el anillo.

Una adaptacién de alivio de presiédn de acuerdo con la
reivindicacién 3 o 4 en donde el o cada uno de los
elementos cortantes en la forma de pinza cortante
estd montada en el anillo y que se proyecta desde el

mismo.
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INTERNATIONAL SEARCH REPORT lﬂ"““ﬁﬂm.“ application Na.,
PCT/AU2004/000646

A. . CLASSIFICATION OF SUBJECT MATTER
In.CQ.%  F04D 29/08, 27/00

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

B. FIELDS SEARCHED

Minimum docummentstion searched (classification system fallowed by clamification rymbols)

Sce below under "Electronic database consulted”

Documention searched other than minimum documentation to the exient that such docixments are inelzded in the ficlds searched
AU: IPC : FO4D 29/08, 27/00

Eleciromic dsta hage consulied during the internationul search (name of data bese and, where pncm:ble. search terms used)
DWPI : IPC F04D, FO4B, F04C with keywords: pressure, relief, casing shear and similar terms

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* | Citation nfdommnﬁt, witli indication, where approgriste, of (he relevant passapes Rﬂwn; 1]
claim No.

US 5472318A (FRANK et al.) 5 December 1995
A The wholc document 1-6

CA 1220399A (DOWEL SCHLUMBERGER CANADA INC.) 14 Apnl 1987
A The whole docurnent 1-6

DE 4116697C1 (NETZSCH-MORNOPUMPEN GmbH) 12 March 1992
A Abatract and Figure 1-6

I:I Further docwmenis are listed in the contimmtion of Box C ' EI See patent family anpex

. Special eatogories of cited documents:
"A®  document defining the geneml sinte of fhe art which iy ol mumwhlnluwumm)Mwaﬁurdenum

1ot considered 10 be of particular relevamee nmﬂmwi!h the spplication but eited o undersiand the prineiple or theory
{ha trventian

"E'  arherapplication or paient but published on or afizy the "X*  documem of particulay relevanee; the claimed isvention eaminet be considered novel

international fling date or exandi be considered o imvalve on inventive step when the dncument i3 aken
alone

"L"  document which may throw doubls en priority claim(s) "Y*  document of parliculsr relovance; the claimed invention camnot be considered ©
or whieh is ciied 10 sstablish the publication dale of nvolve m inventive sigp when the doeumen? #8 combined with one or more other
mother citalion or other special reason (as specified) such dnevments, sach combination being obrvinus ta 2 pemon skilled in the art

] = . .
0 m;mnlumuﬂdmﬂummm‘hm & do : of the surie pateat famnily

"F"  document published priar to Lhe intemational fifing date
| bt laizy tham the pricrity date chaimed

Date of the actual completion of the international scarch Date of mailing of the intcrnational scarch report
24 June 2004 19 JUN 7004
'| Name and mailing address of the ISA/AU Authorized officer
AUSTRALIAN PATENT OFFICE '
SR o A s A wsasoc P,
Facaimile No. (02) 6285 3520 _ Telephone No : (02) 6283 2373

Form PCT/1SA/210 (secand sheot) (fanuary 2004)



INTERNATIONAL SEARCH REPORT Intemational application No
Informatinn on palent family members PCT/AU2004/000646

This Annex lists the known "A" publication level patent family members relating to the patent dacuments cited-in the
gbove-mentioned internalional search report. The Australian Patent Office is in no way liahle for these particulars

which are mercly given for the purpose of information.

Patent Document Cited in Putent Family Member
Sesarch Repont .
Us 5472318 CA 1151544 JF 8038956
CA 1220399 US 4687421
DE 4116697 AU - 18786/92 BR 5205295 EP (540736
Us 35318416 WO 9220923 ZA 9203678

Due to data integration issues this femily listing may not include 10 digit Australian applications filed since May 2001.
) END OF ANNEX .

Form BCTASAS210 (patent fsmily annex) (January 2004)



PATENT COOPERATION TREATY ' J
PCT -0

_ INTERNATIONAL SEARCH REPORT , ) T
(PCT Article {8 and Rules 43 gnd 44)

Applicant's ar agent's file reference FOR FURTHER see Form PCTASA/220

12239521/ARS ACTION 28 well a8, where applicable, item 5 below.
Intemnational application No. International filing date (daymonth/vear) (Earliest) Priority Date (dawmonth/year)
PCT/AU2004/000646 17 May 2004 23 May 2003 '
Applicant

WEIR WARMAN LTD et al

‘This international search report haz been prepared by this International Semrching Aothority and is tansmitted to the epplicant sccording to
Article 18. A copy is being trapsmitted to the International Bureav.

1 This internationa! search report conaists of a tots) of 4 sheets.

0 E] It is also accompanicd by a copy of each prior ot document cited in this report.

'- Baghs of the report

B With regard to the language, the international search was carried out on the basis of the international spplication in the langurge in which
it was filed, uniess atherwise indicated under this item.

The international search was carried out on the basis of a translation of the intemational apyplication firnished to this
Authority (Rule 23.1(b)) _
b. D With regard to any nucleotide and/or amino acld sequence disclosed in the interpaticnal spplication, see Box No. 1.

2. D Certain tiaims were found unsearchable (See Bax Na. I).
3. D Unity of Invention Is lscithag (See Box No. 111).
4. Wilh regard o the title,

E the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,

[ ] the text it approved as sibrritcd by the spplicant.

- the text has been established, l-ecording to Rule 38.2(k), by this Authority as it appears in Box No. IV. The spplicant may, within
one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a  the figure of the dmwings to be published with the abtract is Figure Nos 1, 2.
E Fig 1, us sugpested by the applicant.
D us selected by this Authority, because the applicant failed to suggest & figure.

E Figure 2, s selected by this Authority, because this figure better chamcterizes the invention.

b, D none of the figures s to be published with the abstract.

Form PCTASA/210 (first sheet) (January 2004)



INTERNATIONAL SEARCH REPORT
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Intemational appllication No. ’
PCT/AU2004/000646

Box No. 1V Text of the Abstract (Continuation of item 5 of the first shect)

position.

A pressure relief arrangement for 2 pump (10) which includes a pump housing assembly with a pumping chamber (25)
therein, the pump housing assembly including a scction (41) mounted for movement between a normal operating
position and a venting position, a shearing element (45) being adapted 1o retain the section in the normal operating
position, the section (41) being mounted so that upon the pressure within the pumping chamber (25) can act on the
section (41) and upon the pressure within the pumping chamber (25) reaching a specified pressure, the shearing
clement (45) will fail thereby permitting movement of the section (41) from the normal operating to the venting

Form PCT/ISA/Z210 (continuntion of first sheet (3)) (January 2004)
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INTERNATIONAL SEARCH REPORT Intemationat application No.
PCT/AU2004/000646

A. CLASSIFICATION OF SUBJECT MATTER
Im.CL.7  F04D 29/08, 27/00

According to Intemational Paient Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classifieation symhols)

See below under "Electronic database consulted”

Duacumentstion searched other than minimum documentation 1o the extent that such documents are included in the fields searched
AU: [PC : FO4D 29/08, 27/00

Electronic date base consulted during the international search (name of data base and, where practicable, search terms uged)
DWPI : IPC FOMD, FO4B, FO4C with keywords: pressure, relief, casing shear and similar terms

C. DOCUMENTS CONSIDERED TO BE RELEVANT
6Cltegory" Citation of document, witli indication, where appropriate, of the relevant passages Relevant to
claim No.

US 5472318A (FRANK ct al.) 5 December 1995

A The whole document 1.6
CA 1220399A (DOWEL SCHLUMBERGER CANADA INC.) 14 April 1987 '

A The whole document . 1-6
DE 4116697C1 (NETZSCH-MOHNOPUMPEN GmbH) 12 March 1992

A Absiract and Figure 1-6

é E] Further documents are listed in the continuation of Box C [E Sec patent family annex

* Special catepories of cited documents:
A" document defining the genersl state of the art which is *T"  Iater document publiahed after the mternationsl filing date or priority date and not in

not considered 10 be of particular relevance conflict with the application ut cited to understand the principle or theory
uderlymg the invention :
"E*  eatlier application or patent but published on o sfler the *X" dpeoment of particulss relevance; the claimed mvention cannot be congidered novel
intemational filing date o camnot be corsidered 10 invalve am inventive atep when the document is taken
alone
"L"  docoment which may trow doubts an priority clains) "¥*  document of particular relevance; the claimed invention cannol be considered tn
or which is cited to establish the publication date of invelve m irventive step when the dooument & combinred with ane o more other
anchey eimiun_w othey special reason (a8 ppecified) such documents, such combination being obvious to 2 person skilled in the art
o ﬁ:::;“ 8 1o an oral disclosure, v, exhibition "&"  docwnent member of the samc patent formily

"P"  document published prior to the interational fiting date
but Later than the priovity date claimed

Date of the sciual completion of the internalional scarch Dete of mailing of the intemational scarch report
24 Iune 2004 29 JUN 7004
[ Name end mailing address of the ISA/AU Autharized officer
AUSTRALIAN PATENT OFFICE '
T T AETALA ASANKA PERERA
Facsimile No. (02) 6285 3929 Telephone No : (02) 6283 2373

Form PCT/ISA/210 {sccond sheet) (Junuary 2004)
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Intcriational application Nn:

PCT/AU2004/000646

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned intermational search report. The Australian Patent Office is in no way liable for these particulars

which are merely given for the purpose of information.

Patent Family Member

Patent Document Cited in
Search Report
US 5472318 CA 2151544 JF  B038956
CA 1220399 US 4687421
DE 4116697 AU  18786/92 BR 95205295 EP 0540736
Us 5318416 WO 9220923 ZA 9203678

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

END OF ANNEX

Form PCTASAR210 (patent fumily annex) (January 2004)
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Paper Copy (NOT for submission)

] IFar receiving Offica usa anly
81  [intemetional Appiicalicn No.

D7  [intamational Filng Dats

[ 3] ‘lhms of racaiving Office and "PCT
international Application”

-4 Farm PCTROMO1 PCT Raquent
041 (Prepared Using

PCT-SAFE [EASY mode]
Varsion 3.50 (Build 0002.162)

0-3 Patition

The undarsigned requasis that the

presant internetional application be
processed according io the Patam

Cooperation Tresty

-6 Recalving Ofice {(spacifisd by the
plhcant)

Australian Patent QOffice

(RO/AU)

o-71 Applicant’s or sgent’s fils refarence

12239521 /ARS8

| Thia of invention

PRESSURE RELIEF ARRANGEMENT FOR A PUMP

n Applicant
3] This person ls

2 for
-4 kmm

-4 Address

16 of naticnality
[ qz:: of residence
I8 Tetephone No.
I~ Fﬂitha

applicant only

WEIR WARMAN LTD
1l Marden Straat

Australia

AT

AU

61 2 5934 5100
61 2 9934 5242

all designated States except US

Artarmon, New South Walei 2064

- leani andior Inventor
H1-1 in person is

n-1-2 for
Hi-1-4  |Mams {LAST. First}
4.5 |Addrass

Ni-1-6  (Staly of natonalty
Ii-1-7  |State of residance

U8 only
BURGESS, Kevin,

ustralia
AT
4]

applicant and inventor

Edward

37 Christel Avenue
Carlingford, New SBouth Wales 2118
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PCT REQUEST

2/4

Paper Copy (NOT for submisaion}

. hes bean appolnted to act an behall of

Agent or common reprasantative; or
ss for carraspandence
he parson idenlified below & hareby/

tha applicant{s) before the competant
intarnational Authorities as:

agent

IV-1-1  INsma (LAST, First) BMEETON, Anthony, Richard
IV-1-2  |Addresa Davies Collison Cave
Level 10, 10 Barrack Btreet
Sydney, New South Walee 2000
Australia
N-1-3  |Telaphane No. 61 2 9262 2611
v-1-4  [Facsimiie No. 61 2 9262 108D
V15 |o-mal tsmeeton€davies.cam.au
W-2  [Additienal agani{s) additional agent(s) with same address as
first named agent
IV-21  [Name(s) CARTER,Christopher, John; COWLE, Anthony,
John; HEISEY,Roea, Mitchell;
HIRD,William; SCHILLING, Frederick Lyle;
SMITH,Alistalr, James; STEARNE, Peter,
Andrew; THOO, Laurence, Wel Yong
v DESIGNATIONS j
V-1 The flling of this request constiutes
under Ruls 4,8(s), the designation of
all Contracting States bound by the
PCT on the Intemational filing date,
for tha grent of avery kind of
protection svaiiabls and, where
spplicable, for the grant of both
regional and natlonal patenta.
Vi1 |Priority claim of sariiar nationa)
application
Vi1 (Fliing dete 23 May 2003 (23.05.2003)
VI-i-2  [Number 2003902581
Vi3  |Counlry A\ ]
Vvi-2 Priority documant request
Tha recaiving Offica s rguested o vI-1
prepare snd ransmi! to the Intamations)
Burasu a cerilfiad copy af the earllar
application(e} identified above Bs
Rervy(3):
ViK1 ]m':“"" Searching Authorlty  |ppgtralian Patent Office (IBA/AU)
VB2 Requant to use results of sariler
search; refarence to that search
Vi-2-1 {Dale 27 June 2003 (27.06.2003)
Vil-2-2  |Number 2003902582
VIF2-3  [Cauniry {or raglonal Offics) AU
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Paper Copy (NOT for submission)

VIl [Dsclarations

Numbar of declarstions

Vi1 Daclastion os to the idenlity of the
invenlar

Vik2 [Deciarstion as o the applicant's
antilement, as at the inlemational Ming
daia, lo apply for and be granted 8
1]

Vi-3  |Declarstion as io the applcant's
anllement, a5 st tha intemational fling
dale, to.ciaim the priority of the earlier
application

purposes of the designation of the

Vil-4 |[Decliamtion of inventorahlp {only for the
United States of America)

disciosures or excapiions to Isck of

VIS [I-dmﬁan 8% Io non-prejudicial
novelly

X |[Check st number of sheets sisctronic flla(s) stiached
IX-1 W (including declaration sheets) 4 ,
-2 E)mripﬂnn a8 -
D3 [Cleima 2 -
X4  |Abstrect 1 v/
%5 |Drawings 5 -
-7 TOTAL 20
Accompanying Rems paper documant{s) iached elacironic fle(s) atiached
IX-3 Faa calculstion shoet ) o

IX-1T  {PCT-SAFE physical media

-19 |Figure of tha drawings which should

the shatrect
N-20 |Langusps of flling of the intarnational
application
X1 Signature of spplicant, agent or
common reprasentativa

-1 |Nama (LAST, Firat)

X-1-2 [Name of signaiory
A-1-3  |Capadiy
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Paper Copy (NOT for submissian)

FOR RECEIVING OFFICE USE ONLY

101 [Data of sctual receipt of the
purporiad International application

10-2 Drawings:
10-2-1 |[Received
10-2-2 INot recaived

10-3 Corraciad date of aciusl racelpt dus
to utar bt timely received papers or
drawings compilsting the purported
Intwrnational application

104 lbah of imaly recalpt of the required
correciions undsr PCT Article 11{2)

105 qlnmbmla-mmnummv ISA/AU

1046  [Tranamittal of search copy delayed
untll search fee Ja pald

FOR INTERNATIONAL BUREAU USE ONLY

111 Data of racalpt of the racord copy by
the intarnational Bureau




PATENT COOPERATION TREATY

b

From the;
INTERNATIONAL SEARCHING AUTHORITY
To: )
' PCT
Davies Collizon Cave DCC .(svdmv)
GPO Box 3876 Mall Revd
SYDNEY NSW 2001 WRITTEN OPINION OF THE
3 0 JUN 2004 INTERNATIONAL SEARCHING AUTHORITY
provmoudby LN
A::'oﬂﬂlg;lé.g" (PCT Rule 43bis.1)
Action ] TN
T | D olmilng 79 JUN 1k
Applicant’s o agent's file reference | -u'ﬁ % ~J3C | FOR FURTHER ACTION
12239521/ARS y See pargraph 2 below
Inermnationeal application No. International filing date (dawmonthAwear) Priority date (dawimonihAfvear)
CT/AU2004/000646 17 May 2004 23 May 2003
‘ernational Patent Classification (IPC) or both national classification and 1PC
ant. CL.7  FO4D 29/08, 27/00
Applicant

WEIR WARMAN LTD etal

1.

@

This opinion containa indications relating to the following itema:

Non-establishment of apinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43515, 1{a)(i} with rcgard to novelly, inventive step or industrial applicability;

E] Box No. 1 Basis of the apinion
D Box No. If Priority
[[] paaNe.m
D BaxNo. IV Lack of unity of invention
[z] Box Ne. V eas : _
citations and explanstions supperting such statement
E] BoxNo.Vl  Certain documents cited
[] BoxNo.vm  Ceruin defects in the intemationsl spplication
D Box No. VIII  Certain observations on the internatione) application
2. FURTHER ACTION

If a demand for international preliminary exemination is made, this opinion will be considered to be a written apinion of the Intemational
Preliminary Examining Authority ("IPEA") except thut this does not apply where the applicant chooses s Authority other than this one 1o
be the IPEA and the chosen I[PEA has notified the intemational Buresn under Rule 66, ] bis{b) that written opinions of this Internations)

Semrching Authority will not be &0 considered.

Lf this opinion is, as provided above, considered ta be & written opinion of the IPEA, the applicant is invited to subrmit to the IPEA 2
written reply together, where appropriste, with amendments, before the expiration of 3 months from the date of mailing of Form
PCTASA/220 or before the expiration of 22 months from the priority date, whichever expires Iater.

For further options, sec Form PCT/ISA/220.

3. For further deteils, see notes 10 Form PCT/ASA/220.

Name and mailing address of the IPEA/AU Authorized Officer
AUSTRALIAN PATENT OFFICE
PO BOX 200, WODEN ACT 2606, AUSTRALIA ASANKA PERERA

E-mai) address: pci@ipaustralia gov.au
Facsimile No. (02) 6285 3929

Telephone No. (02) 6283 2373

Form PCTASA/2YT (Cover sheet) (Janunry 2004)
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WRITTEN OPINJON OF THE Intcmational application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/AU2004/000646

Box Na. | Rusis of the apinion

1.  With regard to the langusge, this opinion has been established on the basis of the international application in the language in
which it was filed, unless otherwise indicated under this itemn.

‘This opinion has been established on the basis of a translation from the original language into
the following language , which is the language of a translation furnished for the purposes of
imemational search (under Rules 12.3 and 23.1(b)).

2.  With regard to any nucleotide and/or amino acid sequence discloscd in the international application and necessary 10 the
¢laimed invention, this opinion has been established on the basis of:

8. type of material

D 8 sequence Jisting
D table(s) related 10 the sequence listing

@ b. format of material

D in written format
D in computer readable form
c. time of filing/furnishing

[[] contined in the international application as filed.
[[] fited together with the internationa) application in computer resdsble form.
D furnished subsequently to this Authority for the purposes of search.

3. D In addition, in the case that morc than one version or copy of a sequence listing and/or table relating thereto has been
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that in
the application as filed or does not go beyond the application as filed, as appropriate, were furnished.

4. Additional conmments:

®

Foarm PCTASA23T {Box Nu. I) (Januury 2004)



WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHIORITY

J

International application No,

PCT/AU2004/000646
Box Neo. V Reasoned statement under Rule 434is.1(a){f) with regard to novelty, inventive step or indusirial
applicability; citations and explanations supporting such statement
1. Statement
Novelty (N) Claims 1-6 YES
Claims NO
Invenive step (IS) Claims 1-6 YES
Claims NO
Industrial applicability (IA)  Claims 1-6 YES
Claims NO
@rCimiom and expianations:

All the documents cited in the ISR were category A only. Therefore the claimed invention is not disclosed in

any of these patent documents and hence all the claims are novel.

The claimed invention is not obvious in the light of any of the cited documents nor is it disclosed in any obvious

combination of them. It is also considered that it would not be obvious to a person skilled in the art in the light

of common genernl knowledge either by ilself or in combination with any of these documents.

Farm PCTASA/237 (Box No. V) {(Japuary 2004)




PCT/AU2004/000646

PATENT COOPERATION TREATY qu
From the INTERNATIONAL BUREAU
PCT To:
NOTIFICATION OF RECEIPT OF SMEETON, Anthony, Richard
Davies Collison Cave
Leval 10, 10 Barrack Street
(PCT Rule 24.2(2)) Sydney, New South Wales 2000
Australia
Date of mailing (desy/month/year)
21 June 2004 (21.06.2004) IMPORTANT NOTIFICATION
Applicant’s ot agent’s. file referenca intemational applieation No.
12239521/ARS PCT/AU2004/000646

The applicant is heraby notified that ths internstional Bureau hes raceived the record copy of tha international application as
detailed below.
Namais) of tha agplicant(s) and State(s) for which they are applicants:

WEIR WARMAN LTD {for all dasignated States except US)

BURGESS, Kevin, Edward {for US)

Invernationat filing date : 17 May 2004 {17.05.2004)
Priarity dete{s) clsimed : 23 May 2003 {23.05.2003)
Date of recaipt of the record copy

by the Intatnstional Buresu : 15 June 2004 (15.06.2004)
Liat of designated Officas :

AP :BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,S2,TZ,UG,ZM,ZW

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES, FL,FR,GB,GR,HU,IE,IT LU,MC,NL, PL,PT,RO,SE,S|,SK,

TR

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

Netiona! :AEAG,ALAM,AT,AU,AZ,BA BB ,BG BR,BW,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,
DZ,EC,EE,EG,ES,Fl,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP,KE,KG,KP,KR,KZ,LC,LKLR,LS,
LT,LU,LV,MA MD MG, MK ,MN,MW,MX,MZ,NA,Ni,NO,NZ,OM,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,
SL,SY,TJ, TM,TN,TR,TT,T2,UA,UG,US,UZ VC VN,YU,ZAZM,ZW

The International Buresu of WIPD Authorized officer:

34, chonin des Colombettes Sabine Przymusinski
1211 Genova 20, Switzerland
Facsimile No. (41-22] 338.87.40 Telephane No. (41-22) 338 9484

Form PCTABRI0N (Januaiy 2004) 006315133



Continuation of Form PCT/1B/301

PCT/AU2004/000616

NOTIFICATION OF RECEIPT OF RECORD COPY

U

Date of mailing {day/monthiyear}
- 21 June 2004 (21.06.2004) IMPORTANT NOTIFICATION
Applicant’s or agant’s file referenca Intarnational applieatian Na.
12239521/ARS PCT/AU2004/000646
ATTENTION

Tha spplicant should carsfully check ths data appasring in thia Notification. In case of any discrepancy betwsen thess data
and the indications in the internationsl applieation, the applicant shauld immadiately inform the International Bureau.

In sddition, the applicant’s sttention is drawn 10 the information contained in the Annex, relating fo:
E tima limits Jor entry into the national phase - ses updated important information (es of April 2002)

D requirements regarding priority documents (if sppficabls)
A copy of this Notifieation is being sem to the recalving Offics snd to the IMfemational Searching Authority.

Form PCTAB/01 {continuation shest) {Jonuary 2004)

008316133



Intarnatinnal application No. !l.
ANNEX TO FORM PCT/1B/301 PCT/AU2004/000646 '

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant is ramindad that tha “national phasas" must be entared before each of the deaignated Offices indicated on
the cnver sheet of this Notification by paying national feas and furnishing tranalations, as prescribad by Articles 22 and 38 and
the applicable national iaws. In addition, the applicant may aisn have to comply with ather special requiremants applicable
in cartain Offices. 1 is the applicant’s responsibiity to ensure the necassary staps to entar the national phase are taken in a
timely fashion. Most Offices do not issus reminders 1o applicants in connection with the entry into the nationai phase.

The applicabla time fimit for smering the national phasa will, subject1a what is said in the foflowing paragraph, ba
30 MONTHS fram the priority date, not anly in respect of any elected Office if 8 demand for internations! preliminary
examinstion Is filed before the expiration of 18 momhs from the priority date {see Article 38(1)), but slso in respect of any
designated Office, in the sbsance of filing of such demand, where Article22(1) as madified with effect from 1 April 2002
appliaz in raspact of that designated Office. For further details, see PCT Gaeaatte No. 4472001 of 1 Navembsr 2001, pages 18528,
18832 and 18834, as well as the PCT Newsletier, October and Novemnber 2001 and February 2002 Issues.

In practica, ima limits other than the 30-month tima limit will continue to apply, for various periods of time, in respect of
censin designated or slected Offices. For regular updates on the applicable time limits {20, 21, 30 or 31 months, or other
time limit), OHlce by Office. refer 1o the PCT Gazetia{"Section V" part published on s waekly basis), to the PCT Newslettar
{on & monthly basis) snd 10 the relevem National Chapters in Voluma Il of the PCT Applicant’'s Guide (the paper version of
which is updatad usually twice a yesr and the Internat version of whith is updated ususlly on 8 weekly basis). Finally, »
cumulativa table of sll applicable tims limits for entsring the nationsl phase is svellable fram WIPQ’s Internet site, vis links
from various pages ths site inciuding those of the Gazette, Newsletter and Guide, at  http:/www.wipo.int/pet/en/index.mmL

Information sbaut the requiraments for filing » demand for imternational preliminary examination ia set outinths PCT
Applicant’s Guide, Voluma VA, Chapter IX. Note that only an spplicant who is a national or resident of a PCT Contracting
State which is bound by Chapter Il has tha right to file a damand for international preliminary examination (st presant, all
PCT Cantracting States are bound by Chapter i)

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For spplicants wha have not yat complied with the requirements regarding priority documents, the following is recalled.

Where tha priority of en earfier national, ragionsi or imernetional appiication is claimad, the applicant must submit a copy
of the said earlier application, certified by the suthority with which it was filed ["ths priority document™) to the recsiving Office
{whieh will tranamit it to tha International Bureau) or directly to the Internstional Bureau, belare Ehe axpiration of 18 manths from
the priority dute, pravided thet any such priarity documaent may still be submitted to the |l'|1.l'l'|ltl0!\l| Burapu before that dote of
imernational publication of the internationel application, in which case thst document wlil ba considerad to have been regeived
by the imernstionel Buresu on the last dey of the 18-month time limit (Rule 17.1(a)).

Whera the priority document is issuad by the receiving Office, tha applicant may, instead of luh_mming the priority
documant, reguest the receiving Office to prepsre and transmit the priarity document 1o the lmar_na_tmnal Buresuw. Such roquest
must be made before the expiration of tha 18-month time limit and may be subjected by tha receiving Offics ta the paymant

of a fee {(Rule 17.1{h)).

H the priority document goncerned is not submitied to the {mternationat Bureau or Ef tha request to the u_e-i.vlny Offica
to prepera and tranamit the priority dooument has hot been mada (and the corresponding fee, any, pnlt_l) wnhm_tha applicable
time limK indicated under the precading paragraphs, any designatad Stste may disregard the priority _elnm. prwnded_ that no
designated Olice may disregard the priority ¢laim concarnad before giving the applicant an apportunity, upon entry inta the
netional phasa, to furnish the priority documem within the time limit which is reasanable under the circumstances (Ruile 17-%e}).

Whars several priorities are claimed, the priority date to ba considered for the purposas of eorpputlng ﬂ:na 18-manth time
limit {and sll other PCT tima Hmits) is the filing date of the earliest applicstion whose priority is claimad [Article 2{x7){b)).

Form PCT/IB/301 (Annex) {January 2004) 006315133




PCT/AU2004/000646

PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

\{@

PCT To:
NOTIFICATION CONCERNING .
SUBMISSION OR TRANSMITTAL SMEETON. Amivony, Richard
OF PRIORITY DOCUMENT avies Collison Cave
Leval 10, 10 Barrack Street
{PCT Administrative Instructions, Section 411) Sydney, New South Wales 2000
Australis
Dste of mailing (day/month/year)
21 June 2004 {21.06.2004)
Applicant's or agent’s file reference
12239521/ARS IMPORTANT NOTIFICATION
Internationa) application No. internations! filing deate {day/month/year)
PCT/AU2004/000646 17 May 2004 (17.05.2004)
imernstional publication date (day/manth/year) Priority date (dey/manth/year)
Not yet published 23 May 2003 (23.05.2003)
Applicant

WEIR WARMAN LTD et ai

reasonabie under tha circumsiancas,

whigh ia ressonable under the circumstances.

1. By means of this Form, which replaces sny previously issuaed notiflcation concerning submission or tranamittal of priority
documents, the applicant is hareby notified of the date of receipt by the International Bureau of the prlority documaentis)
relating to all sarlier application{s) whoss priority is claimed. Unless otherwise indicated by the lefters "NR", in the
right-hend column or by an amterisk appearing next 1o a date of receipt, the priority document concerned was submitted or
transmitted to the international Bureau in compliance with Rule 17.1(s) or (h).

2. (applieable) The lstters “NR” appenring in tha right-hand column denote a priority document which, on the dais of maifing
had not yet beon recsived by the international Buresu  under Rule 17.1{3) or (b). Whare, under Ruls 17.1(s) , the
priority document must ba submitted by the applicant to the recaiving Office or the internstional Bureau, but tha spplicant
fails to submit tha priarity document within the spplicabla tima limit undar thet Rule, tha attention of the applicant is directed
10 Rule 17.1{e) which provides thet no designated Office may disregard the priority claim concarnad befare glving the
spplicant an opporiunity, upon entry inta the natione| phase, ta furnish ths priority documant within a time timit which is

3. (i spplicable] An asterisk{®) apposring next 1o » date of nempl. inthe ight-hand column, denotes a priority documant
submitted of ransmitted to tha Itemnational Bureau but not in compliance with Rule 17.1{s) or (b} {tha priarity document
was racsived after the time limit prescribad inm Ruls 17.1{s) ar tha raquas? 10 prapsre and tranamit the priority doesument was
submitied to the receiving Offica after the applicable tima limit undar Rule 17.1{b}). Even though the priotity document was
not furnished in compllance with Rule 17.1(a) or (b}, the imernations! Bureau will naverthalass transmit 8 copy of the
document 1o tha designatad Offices, for their considaration. In ease such 8 copy is not sccapted by the designated Office
as priority documemt, Rule 17.1{¢c) provides that no designated Offica may disregard the priority ciaim concerned belore
giving the spplicant an opportunity, upon antry into the netionsl phase, to furnish the priority documant within s tima Emit

The Intcynational Bureau of WIPQ
34, chemin das Colombettos
1211 Goneva 20, Switzerland

Facsimile No. (41-22) 338.87.40

. .. o ion . i
Pripgity date Erioritv aalication No. wmmﬂﬂ iving Off] { Mﬂ-ﬂ. hy o
23 May 2003 {23.05.2003) 2003902582 AU 02 June 2004 {02.06.2004)
Authorized afficer

Sabine Przymusinski

Telephons No. {41-22) 328 9484

Form PCTAB/04 {January 2004}

006316124
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PATENT COOPERATION TREATY PCT/AUZ2004/00064
From the INTERNATIONAL BUREAU L{q
PCT -
FIRST NOTICE INFORMING THE APPLICANT OF i J(

THE COMMUNICATION OF THE INTERNATIONAL
APPLICATION (TO DESIGNATED OFFICES WHICH

SMEETON, Anthony, Richard {
Davies Collison Cave . .
Lave! 10, 10 Barrack Street

DO NOT APPLY THE 30 MONTH TIME LIMIT C
UNDER ARTICLE 22(1)) Sycney. Now South Wales 2000 ;. f&
(PCT Rule 47.1(c)) .', 7 ° lﬂ?g

Dave of mailing (daymonih/year) P .

23 Daecember 2004 (23.12.2004)
Applicant’s or agent's [ile reference

12239521/ARS IMPORTANT NOTICE
Imcmiationa application No. Inizmational filing dete (daymanth/pear) Priority dsie {daymenth/yenr}

PCT/AU2004/000648 17 May 2004 (17.05.2004) 23 May 2003 {23.05.2009)

O\ppﬁqu

WEIR WARMAN LTD et al

I. ATTENTION: For any designated Office(s), for which the 1ime limit under Asticle 22(1), as in foree from | April 2002 (30 momhs from
the priarity deis), does apply, please see Form PCT/IB/308(Second and Supplomentary Notice) (to be {ssued prompily after the expiration
of 28 months from the. priority date).

2. NMotice is hereby given that the following designated Offica(s), for which the time limit ander Anicle 22(1), as in ferce from 1 April 2002,
does nol apply, haa/lave requested thet the communication of the international application, as provided for in Article'20, he effected under
Rule 93bis.|. The Internatiopal Buresn has effectad thal communication om the deie indicated below:

N2 Deeamber 2004 (02.12.2004)

CH
In accordence with Ruole 47_1(c-bis)(i). those Offices will accepi the present notice: as conchusive evidence that the communicntion of the
imermatinnal application has duly taken plsce on the date of mailing indicated above and no copy of the international application is required
10 be foraished by the applicant 10 the designated Office(s).
3. The following dosignated Offices, for which the rime limit under Article 22(1), as in force from | April 2002, doss not apply, have not
requenied, as st the time of mailing of tho presem notics, that the cormmunication of the international application be effected under Rule
03birl :

Fl, LU, SE, T2, UG, ZIM
é In aceordence with Rule 47.1(c-bis)(if), those Offices sccept the pressnt notice as conclosive svidence that the Contracting Stele for which
that Office acis es & designated Office dnes not require the furnishing, under Articls 22, by the spplicanl of a copy of the intermational
application.
4, TIME LIMITH for aniry Into the natlone] phate
For e Juignmd Office(s) kisted above, and unless 8 demand for intemationa] preliminary examinstion has been filed before the
expirition of 19 months from 1he priority date (sec Article 39(1)), the applicable time limit for entering the netional phasge will, sahject to
what by said In the following peragraph, be 20 MONTHS from the priovity dule.
In practice, time Jimis sther than the 20-month time Dmit will contime 1o apply, for various periods of Hme, in nespect of certain of the
designated Offices lisied above. For regular updates on the spyplleable time limits (20 or 21 montha, or ather time Limit), Office by
Office, refer o the PCT Gazente, the PCT Newsletter and the PCT Applicant’s Guide, Volome 11, National Chapiers, al) svailable from
WIPQ's Intenet site, a1 htip24www.wipo.int/pcl/enfindex.himl.

Tt is the: applicant’s sole respansibility to monitor all these time limnits.

Authorized officer
Dorothée Milhausen

The Inlemational Burean of WIPO
3, chemin dex Colombeues
1211 Geneva 20, Switzerlund

Pacsimile No4+41 22 338 87 40

focsimile No.+4] 22 740 14 35
Tionm PCT/B/A0R(Fost Notice) (Janoary 2004)




PATENT COOPERATION TREATY PCTIALIZ004/00064¢

From the INTERNATIONAL BUREAU 60 '?
PCT Ta:

SECOND AND SUPPLEMENTARY NOTICE

INFORMING THE APPLICANT OF THE SMEETON, Anthony, Richard
COMMUNICATION OF THE INTERNATIONAL Davies Collison Cave
APPLICATION | TO DESIGNATED OFFICES Level 10, 10 Barrack Street
WHICH APPLY THE 30 MONTH TIME Sydney, New South Wales 2000
LIMIT UNDER ARTICLE 22(1V) AUSTRALIE

{PCT Rulc 47.1{ch
Daie of nwiling |davAimonyveor)

29 September 2005 (29.09.2005)
Applicant'y or agent’s fik: relerence
12239521/ARS IMPORTANT NOTICE
Iniemnticmal applicalion No. Internations] filing dule (day/monshyenr) Priority date (dayimonth/yenr)
PCT/AU2004/000646 17 May 2004 (17.05.2004) 23 May 2003 (23.05.2003)
Applicant
WEIR WARMAN LTD et al

I. ATTENTION: For eny designaied Office{s), for which the time limil under Article 23(1), as m force from 1 Ap«il 2002 {30 months from
the priority dme), dots mod apply, pitsse see Fomy PCTABI0B(Firn Notice) issued previously.

13

Notice is hewcby given thet the following designated Office{s), for wisich the time limit under Aniele 22(1), as in force from | April 2002,
dues apply, has/have requesied Ihat the communication of the intensational application, as provided for in Article 20, be cffecied onder
Rule 93bis.]. The Inicmational Burenu has effected thal communication on the daie indicated below:

{2 December 2004 (2. 12.2004)

AU, AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MZ, NA, RU, SY, TM, US

In accordance with Rule 47. 1¢c-bin)(i}, those Offices will accept the present notice as conclusive evidence that the comwminication of the
interalioha) applieation hes duly wken place on the date of mailing indicaled above and no copy of the inernational application is required
10 be fornished by the applicant 1o the: designated Office(a). .

3. The following desigmaied Qffices, for which the time limit under Anicle 22(1), as in force from 1 April 2002, does npply, heve not
requesied, a5 a1 the time of mailing of the present notice, that the communication of the intemational applicatian be effected under Rule

93his.| :
AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BW, BZ, CA, CR, CU, CZ, DE, DK, DM, EA, EC, EE, EG, ES, FI, GB, GD,
GE, GH, GM, HR, ID, I IN, IS, JP, KE, KZ, LC, LK, LR, LS, LT, LV, MA, MG, MN, MW, MX, Ni, NO, NZ, OA, OM, PG,
PH, PL, PT, RO, SC, SD, SG, SK, SL, TJ, TN, TR, TT, UA, UZ, VC, VN, YU, ZA, ZW

O In acoondance wilh Rule 47. 1(c-bix)(ii), those Offices accept the present nolice as conchusive evidence that the Contracting Siate for which
that Officc acis a5 a designated Office dors not require the fumishing, under Article 22, by 1he epplicant of a copy of the iniermational
upplication.

4. TIME LIMITS for entry inlo the natkmal phase

For the designated or elecied Office(s) lisked above, the applicable Lime limit for entering the national phase will, subject 1o wit i suld in
the folowing paragraph, be 30 MONTHS from the priorily date.

In pructice, thne limis other than the 30-month (Line Emil will contime o apply, for various periods of time, in respect of ceriain of the
detignuted or elecied Dificets) lisied above. For reguiar updates im the applicable thme Thalls (X0 or 31 months, or ather time limill,
Office by Olfice, refer o the PCT Gazette, the PCT Nawsleiter and the PCT Applicant’s Guide, Volume 11, Naliona! Chapiers, ail availahle
from W1PO's Intemel site, a1 hup://www.wipo.int/per/enfindex. himl.

1 is the applican’s sale responsibility 10 monilor all these tine limits,

The Int2mational Burean of WIPO Authorized officer

34, chemin des Colombettes . -
1211 Guneva 20, Switzerland Dorothée Milhausen

Facximile Nu.+H41 22 740) 14 35 IFacsimile No_+41 22 338 87 40

Furm PCT/IR308(Second and Supplementary Notice) (January 2004)
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TRADUCCION OFICIAL No. 04/014 de un documento escrito en Ingiés, el cual pare su identificacién se
sefla con el selio del traductor al tiempo con la presente. Esta traduccién ha sldo preparada por Juan
Pablo Pledrahita Agullers, Traductor & Intérprete Oficlal debidamente reconocido de conformidad con el
Certificado de Idoneldad Profesional No. 0045 expedido por la Universidad Naclonal de Colomblis, por el
Ministerio de Relaciones Exieriores y autorizado por ol Ministerio del interior y de Justicla, por resolucién
nimero 718 de 2003.

(Ge traduce un Podar otorgado por la compafis Welr Warman Ltd., con fecha Diclembre 18, 2003, ,
Apostilla No. T4185, escritos en inglés.)
COLOMBIA

(Direccion en espaiiol)
PODER

El suscrito, Doug Jones representante legal de Weir Warman Ltd., sociedad
constitulda y existente bajo las leyes de Australia desarrollando su actividad
comercial en la actualidad, domiciliada en 1 Marden Street, Artarmon, New
_ South Wales 2084, Australia, por el presente atorgamos Poder a DILIA MARIA
RODRIGUEZ D'ALEMAN, ' identificada con- cédula de ciudadania No.
41.654.882 de Bogotd y Tarjeta Profesional 20824 y CLAUDIA LUCIA CARO
RAMIREZ, identificada con Tarjeta Profesional 38448 y cédula de ciudadania
No 40.017.374 de Tunja, con domicilio en Santafé de Bogota, Colombia, para

ahdistrativo, Contencioso = Administrativo, Judicial, Tribunales de

$&hento y/o cualquier otro en lo referente a la siguiente:

Disefios Industriales, variedades vegetales, Marcas, Lemas, Nombres y

nS. 718 DE MAYO 2003 L AR
NSt MINL INTERIOR ¥ Ok SUSHR

TRAOUCTOR E INTERPRETE OCIELSS ¥

sual FASO REDRAHITA



Enseflas Comerciales y Denominaciones de Origen; asl como sus
renovaciones, prommogas, traspasos, cambios de nombre y/o domicilio,

contratos y licencias.

2) Solicitar, tramitar, obtener, y/o registrar derechos de autor, en cuaiquiera de
sus presentaciones asl como la proteccién de secretos industriales y know-

how.

3) Solicitar, tramitar, obtener y/o registrar registros sanitarios, permisos y/o
licencias de funcionamiento; asl como sus renovaciones o prérrogas, casiones,

traspasos, cambios de nombre y/o domicilio, contratos y licencias.

4) Ejercar acciones de obosicién. obsarvacién, reclamos, reivindicaciones,
reconsideracidn, reposicion, apelacién, cancelacién administrativa o judicial,

nulidad, proteccién al consumidor, concesidén de licencias, proteccion de

#6484, comerciales, penales, contencioso-administrativos, tutelas y de policls;

28 0 juicios promovidos por el mandante o contra &i.

5) Registrar nombres de dominio ante la entidad competente.

TRACUCIOR E INTERFRETE OFKJAL

¥
3
:g 6) En el ejercicio de este mandato los mandatarios arriba mencionados quedan
1§
4

JUAN rAlLO MEDIAHITA



facultados para: conciliar, cancelar, transigir, aceptar cldusulas
compromigorias, desistir, recibir y tomar posesion de la cosa objeto de litigio y
renunciar o desistir derechos concedidos o en curso de concesién, admitir los

hechos del proceso.
7) Ratificar o no la agencia oficiosa.

8) Asf mismo facultamos a los mencionados apoderados para recibir
notificaciones y designar apoderados judiciales o extrajudiciales, sustituir el

presente poder y revocar las sustituciones que hicieren.

Dado y firmado en PORT MACQUAIRE, AUSTRALIA, hoy dia 16 de Diciembre
de 2003. '

Por. (Firmado)ilegible

CERTIFICADO NOTARIAL (Cuando el solicitante es una SOCIEDAD)

: \ JONES, (nombre de quien firma- el poder), mayor de edad y
en PORT MACQUAIRE, AUSTRALIA, suscribid el anterior

3

’SVi



documento.

3) El otorgante ha suscrito el anterior documento en su calidad de Gerente —

Propiedad Intelectual de la persona juridica Weir Warman Ltd.

4) La mencionada persona juridica con domicilio comercial en ARTARMON
NSW, AUSTRALIA, estéd debidamente constituida, tiene actuaimente existencia
legal y el fin para el cual se otorga este poder se encuentra dentro de su objeto

social.

5) El otorgante tiene en efecto la capacidad referida y su representacién es

legal y esté autorizado para otorgar este poder.

6) Fundamento las cariificaciones 3), 4) y 5) en los documentos auténticos que

para tal fin me fueron exhibidos.

CERTIFICADO NOTARIAL (individuos)

blanco) dias del mes (en blanco), el Notario que suscribe DA FE de

1. DOUG JONES, (nombre de la persona gue firma el poder), mayor de edad y



04"

:
3
%
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domiciliado en PORT MACQUARIE, AUSTRALIA, fimé en su presencia el
documento que antecede, que conoce personalmente al otorgante y que esta

legalmente facultado para suscribir el documento.
(Firmado) llegible
Notario PUblico (Sello Notarial en Relieve)

NOTA: A continuacién de Io anterior, el Cénsul de Colombia debe autenticar la

firma del Notario publico.

Para todos los demés paises el Seflor Cénsul de Colombia o ante quien se
otorgue, debe expedir una certificacién dejando constancla de: 1) la
existencia legal de la socledad, 2) que cumple actualmente con su objeto
soclal, y 3) que la persona o personas que otorgan este poder estan
facuitadas para hacerlo. El Cénsul tamblén certificard que los tuvo a la
vlsta los documentos que prueban y acreditan tales circunstancias.

T P otarial a Tinta: TERRY CURLEY, ABOGADO Y NOTARIO PUBLICO,

LIAMS ST., PORT MACQUARIE N.S.W. 2444).

! (Sello Pre-Impreso)
TIL
(Convencioén de la Haya de Octubre 5 de 1961)
1. Pals: Australia ‘
Este documento puiblico
2. Ha sido firmado por TERRY CURLEY

3. Obrando en calidad de Notario Publico

{of
{58
H
"

:
§
2
:
:

TRADUCCION ORCIAL
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Lieva el sello/estampilia de Notano Publico, Porlt Macquane New South
Wales, Australia
CERTIFICADO
En Sydney
Hoy dia Veintiirés de Diciembre Dos Mil Tres
Por Andrew Richard Sution Departamento de Relaciones Exteriores y
Comercio Extenior, Sydney, New South Wales, Australia
No T 4185
Sello/Estampilla (Sello a Tinta del Departamento de Relaciones
Extenores y Comercio Extenor de Sydney)
Firma (Firmado)

Sello Rojo de Oblea con Cinta Verde

ES TRADUCCION FIEL Y COMPLETA de I cual se daja copla en los archivos de esta oficina pam su
confrontacién y a la cusl me remito 1

JUAN FleDnAnl
oy E INTERPRETE ORCUAL ¢

MAYO 2003




wi,




APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1 Country Australls
F‘# This public document
y ‘ 2 has been signed by Terry Curley
L 3 acting 1n the capacity of Notary Public
'{’& 4 bears the seal/stamp of Notary Public, Port Macquarie
5 New South Wales, Australia
! Certified
1';! '
- BS : 6 the Twenty-Third day of December
Y EER Two thousand and three
i 3 Richard Sutton  Department of Forelgn Affairs and Trade,
- S N iy Sydney, New South Wales, Australia
N Sasiv
a ‘\l :? s
f Rkl
< f s =
L}
wfy ’
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COLOMBIA

Carrern 11 8°$3-43 Of 404 Bogoud Colomba Tel (37 1)6330813 Fax (57 |) 6330824 Email-clarkemodet @ clarkemodet com.co

PODER
o (nosotros), abejo fomante(s)

on m (ouestye) canicler de rapreseniante(s) legaks de
una sosedad organizada y smastants do acserdo can las leyes de
yemacwal cumpiimienio de s olysto soctol, con domiclho

parel presants matrumenic conflers pader expecial & fivor de
MIJA MARTA RODRKH/EY IYALFMAN com Cadula do Cludadania
No. 41,654 882 de Bogoid, y tp. 20824 y CLAUDIA LUCIA CARO
RAMIREZ, Ciédula do Cludadanfs Na. 40.017 374 de Tuma, ¥ Ip.
36443, con donuctho en  Hogowd, Colombes, pers que actuando.en su anden
s pombre del (de Is) olorgante le (la) represanion ants coskquisr antrdad,
autondod wo pemons, espacialments wita 1as del ordan Admunstrstive,
Cuntonnose  Adminsimuvo, Judesal, Tribumbes de Arbsbamente yo
cualqer otro en lo referenta & los mpunies saumios:

1) Sofichar wramhar obiener yo regutrar cuslqnicr do lss modalidedis do
Propiedad Incustrial tales como. palentes do vencidn, madolos de
utthdad, dusefios mndustriales, variedades vegetales; marcas, lamas, nombres
y wncfits comermiales ¥ dencounaconss de onpay o ocomo ms
renovecioaes, prisroges, transfucenciss, caminos de nombee /o damicalio,
comtmios y licenes,

1) Saliciter tramitar obtener yo regstrar derechaos da autor en cualquia
de s presenisone A come 1n proweccién do seTeos Indusinales y
[

1) Solicntar tmmitar obtener Wo regutrer regisiros snranas, permusos Yo
heennias de finclonumeonte oal come U renovECans © priqogas,
tansfrencas, cambios de vombre Yo domicaha, contratos y-hocndies,

4) Ejercer axcronis de oposicdn, observamdn, reclamos, reoontudersctin,
reponcite, apelocidn, cancelocsdn ndmimstrativa o udioal mibded,
proteocidn o] comumador copcandn de hicencias, protoccdn do secretes
indusinples y domas acciones Y rocurmos relacaonados oom derechos
deryndon de fos asuntos ambe Inchoados ¥ en contra de s congpelencus
dnleal, acciones denvadas de s obtencyin o explolacién de licencans,
accione de ademnbmcidn de peinclos. Tambrin podni(n) merventr en
Juses cuviles, comermaten, penales, telas y

oonlmaoso-sdmrmiratives,
da pohchr; en scames © Jumos promowdos por ol (la) mendantn 0 e
contra o (ella)
5) Regmtrar nombres de dommuo 2nta la cntsdad competarts.
6) En o] gartitso de este mandato los mandnionos arribs menmonados
quednn facultados pars. ooncilisr cancelsr tragmgr comprometier en
drintros, domster recibe ¥ tomar posetin de ls com  olys dilm-ny
mrnﬁnnhdnundﬂuo e curvo de concendn, admitic

POWER OF ATTORNEY
1 the undarsigned
s Dovs TJowed
legal repravextativepyof
Wesr Warmaa Ltd
o orgamzation exuing under the kiws of

Ausiralla
and m present sxecution of its busmess actlvity domscaled at

1 Marden Street, Artarmon, New South Wales 2064,
Aunstralla

do horety gt POWER OF ATTORNEY w DILIA MARIA RODRIQUEZ
D'ALEMAN, ideptdfication card No. 41.654.882 of Bogoul, and tp 20824 ard
CLAUDIA LUCIA CARO RAMIREZ, 1p. 36448, idontificstion eard No,
40,017 374 of Tungs, remding s  Bogotd, Colombna. 10 act 1n the order of their
sppomimat m behalf of grantor bafore any ettty authority and/or natural or
Juncenl pemon, speowmlly befors thoss Admunstrsive  Admmutralive
Contérgtious, Judiclal, srbitration couns, and/or amy other 1 all motien
concermug tha folfowing.

1) To apply procem, obtain and/or register sy of the modsinies of Industrial
Property such ax Palenta of bwventin, Thility Modals Dexdgna, plant vanéties,
Ma'ky, Slogam, Trade Nawnes sl enbilems and sppellstors: of Ongn, es well as
ther rencvmls, ssagnmentis, change of oume and’or damsile, agreements and
lvecosen,

2) To apply procem, obiain and/or reguster copyngins of any kind an well
pratection of bodusiral secrets or know-howw

3) To apply process, obtam andivr reguler mmlary reguirsinms, operaling
sunhorszsthns and/or hoenses: as well as thar nengwals or  aesigrenients, changss
of name and/or doaucilo, agresments and heanset

4) To bring actions of opposition, ohsarvetions,

Bcenwes, prutoction ol trude souroly and other sctixw relaled with nyhts denivad
fiom the thove enhonad maners and agomst the unfiur competrhon, aciros
rulimg from the chisming or mploitahion of henosen, reenvermg damapes
sotions. They can also mtervens or patticipate tn Chvil, Commearcial Crumonal or
Contayur-Admbugiraive  Trals, the achons for wh mandamus, polics
actions; m actions, iavuts or 1itgtions mstituted by the gmntor or againa hon.
5) To regutir domain names hefore tho compatant antity

6) Ta the affct of ths omndais e above-nemed proxy are
mhn.ananh.MIommwﬂmmdwmdnh
passcarion of the lingatien relaied oot and vesrve or ronotnce tha rights granted
orm prooes of grashyg, sdmit the facts of the case.

T Tomify arnct the officious agancy

8) 1 {we) bereby spposnd i allwe mentionsd wtiormeys wih powens 1 receve
oatifications and 10 designaie judiclal and extrejudicial sttomeoys, substitute this
Power of Artomey and to revoke such ststituliona.

Cruedsndngoed st 2027 Prcougwmd , AVSrdvie A
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CERTIFICADO NOTARIAL
(Cuandn ¢l solleitante cs ROCTEDAD)
{(Poderes chagadon en il Seivadey Estados Unxios, Mtixn y  Venezusln)
A o dins de] men de o
¢! Notario yue mincribo DA FE de que
1
(nombre de La persana que firvna +1 poder)

mayer de edad y domuilindo

flrmé de so pufio

y letra el documento que anteceds
1 Conocs al {(aTa) ctorgante ¥ quv et {a) otk kgahnente npacisdo
para ¢l olorganuento.
3. F! oiorganta  ha firmadn ol refande  dacumenin en m1 covictar
g
e In permann jurklcu

4. La-cunds persona jurfdics con seds en

el legaboanie
comunids, que tene aotuaiments
existencla legal ¥y quw ol acto pars ol cual soba otorgado este poder
enti comprendido ontre los que constrtuyen su obyeto soclal
3 El olorganis tlone efoctrvamante 1a representacadn que ostants. que esia
e legitima ¥ queestd facuhade para otorgar esds poder
6. Jns anteriores cxviificaciones di los punios 3 4 y 5, mo conslan  porqoa
he taudo u fa visia loe dosmounios muténticos

Notarn Miblco
NOTA. A conlmumcrdn do lo smerior o Céosul de Colombla debe
auteatiear Ia foma ded Notano Pébheo.

CERTIFICADD NOTARIAL
INDIVIDUD)

(Cuando el sollcitante e

Alos dinn &1 mes do do
ol Notano que monb. DA L de que:

(nombre do 1 persona que fira e poder)

vy deodad y donucibado en -
firmd on su presencia

ol dncomento qua antoceds, ¢anoce af ctorganie y qua cie estd
Tegabments capauilad: poaru o] otorgeuenlo.

Notano Miblco
NOTA. A comimmedn de lo angener ol Clom! de Colombua debe
sutenticer Is firma del Notmno Pihliea,

Parw todos Jos demids paises ¢l Sefior Cénsnl de Colombia ¢ ants quien
‘:‘:ﬁ;ﬁ persoas o personss qus oforgan o poder
U ad )
A SLERTH tovo a In vists las prockas que acyediten
oo ie
=

¥ QY. CONSUL DE COLOMBIA

''''''''
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NOTARIAL CERTIFICATE

( When the applicant ls a CORPORATION)
(Powsers of artorney granied m El Salvador Musaoo. U 8.A_ und \ encruels)

Tw 1o TH wyd DZEMVIOL Zoo g
the undenupned Noiary CERTIFTES that

1_Douy Jowss
{name of'the person who signe the power of sttomey)

nff legal age and dorm ded
m ol Mmacuaged A TS, &4 st hy hand m
the foregoing document

2 Tha grantor 18 to lum personally known and thm he/she has legal capacuty 1o
cxooute the document.

3 The pantor has  wxzcned the  Foragoing decument 1n hm capaerty
of_ MO WA LYR . Wrh-durd ppyAsr-y

of the juridhcal parson__pniv 8 4O fienivd _Lires

4 The mentimed poldicnl penon with plece of  bunms

_AQTPR eprd, AShl, ANLTEN O

In duly organized, bes acinal legal odstence and that the pusposes for which
the power of sttomey s pranted are withun the scope of 1ts corporals purpotex.

5 Tho grantor bas n fact the referred quality end thet hwher reprosentsiion
this powwer of stinmey

S, un the authenin documenis

NOTA. Then the Colomiblan Consul must legaimze thw sipusture of the Nowry
Pubbe,

NOTARIAI CERTIFICATE ( When the applicant In sn INDIVIDULALS)

On thus day of
the undemgnod Notary CERTIFIES that.

1 Dovg Jowdtd
{nmmw of the person who ngs the Fowwr of Attuniey)

of lagal age and domiceled B _imACayAiaE , Ak TRAL A
m s presnce the lorepoing
Jocurnenl, W lum heowts o thut befshe has legal
capacty to
Notary Publle

NP&TAMIH&M(‘NI legehae the spnature of the Nowary
e

For ull uther rountriss Uw Culunbina Comsul or before who i s granied
st lmor a certifivation stating 1) the legul exirtence of the corporation, 1)
that the corporaia purpuses are schiolly being srcoruptished  3) that the
parson or persona who grant this Fower of Attorney are empowered fo do
M. The Conssd will cortify slsn that the docwmentn cvidencing thoee
circumsstances were exhibited to Lim.

LEGALIZATION BY THE COLOM) BY
APOSTILLE

TE
SOLICITOR ANP-NOT IC
& PORT MACQUARIEN S W 2¢44
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