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Gravity Flow Isclation Device

" Cross- o Related Applicat

The.present applicafim ¢laims priority from Provisional Patent Application No
2004906412 filod on 08 November 2004, the contents of which is incorporated hercin
by reference. )
Fi el ion

This invention relates to an isolation device. In particular, this inveation relates °
to an isolation device in the form of a plug for scaling against the interior surface of 8
pipe in a gravity flow system, for example in a sewer system.

of enti 1

Gravity flow systems, such a8 sewer aystems, regularly require maintenance or -

. repir and it is well known to block, or isolate, a sewer pipe from fluid flowing
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therethrongh, to allow the necessary work to be carried out downstreani from the
blockage. The plugs in common usage for creating the necessary blockage are
cxpandable or-inflatable plugs, an example of which is the Munt Ball® manufactured

- by Cherne Industries, Inc. of Minnesota 13.8,A. This inflatable plug’ includes an
" inflatable central portion capped at each end by stcel plates. The central portion is

inflated using pnoumatic pressure to grip the interior surfacc of the pipe, thereby

- pteventing fivid flow thetethvough.

 There are considerable problems associated with such inflatable plugs. Pirstly,
therd are problems associated with the under-pressure of the plug Le. when insufficient
pueumatic pressure is supplied, for example in the event of failure of the pneumatic
pump. In this case, the sealing grip of the inflatable portion agwinist the iuterior sutface

- of the pipe will be lost leading initially to undesireble leaks and then ultimately to the

pdtendally high spexd projection of the plug within the pipe as a result of water
pressure which may have built up behind the plug.. The projectile plug can then travel.
with considerable force and energy, towards the workers in the downstream section of
the pipe, which is obviously highly undesirable. To avoid such problems, it is intended

‘that an inflatable plug is vsed in conjunction with a restraint buf such restraints may be
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readily omitted by & user. Secondly, there ars problems assaciated with over- .
pressurisation of the plug. If too much pressure is applied by the poeumatic pump, the

inflatable portion may over-inflate to such an ‘extent that it can burst, or otherwise fail.
This will lead to a flood of water towagds any workers present down-stream of the plug,
together with the high-speed projection of the remains of the plug, as a result of both
the bmld-up of water pressure and the bursting action of the plug. Several workers
have lost their livea a5 @ result of an inflatable plug bursting or failing in such 2 manner.

In an attempt to protect workers in such conditions, it is rooommcnded that an
exclusion area.is created around the plug. Jt is also recommended that the pressure
supplied to the plug be continuously monitored to ensure that under- or over-pressure
‘does not occur. ‘Adhering to both of these fecommendations can be inconvenient for
workers, particularly when space requirements arc at a premium to make exclusion

areas difficult to maintait and- when personnel is limmd to allow for cons&nt
momtonng of messure supply levels

Fmally the . requirernent for the: prowston of a compmssor to proude
oompresseda:rtomﬁatetheplngcanbeinoonvenwnas:ttsnecossarytotmnsportthe
eompreseortodwlocahonofan acoessshaﬁofthegravityﬂowsysm and access
shaﬁsmaybolomdmroughorsteeptcrrain

The present invention ig directed ﬁowards providing 2 device for isolating a pipe,
or scotions of a pipe, which substantially ameliorates the problcms agsociated with the -
known inflatable plugs. . :

‘ Any discnssion of documents, acts, mtetlais,- devices, articles ot the like which
has heen inchuded in the present specification is solely for the purpose of providing a -
context for the presont invention. It is not to be taken 8s an admission that suy or all of
these matters form part of the prior art base or weie cormon general knowledge in the

field rclevant to the present invention as it existed before the priority daic' of each claim
of this-application. '

f the jtion

Tna ﬁrst aspect, the present invention provides a plug compnsmg a rigid body
having a base platc, the rigid body being at least partially encésed in a sleeve, the
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slceve being deformable and having an abutment surface for abutment agamst the

. interior surface of a gravity flow system pipe.
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. Preferably, the ;ilug is frusto-conical in shape. This allows for accommodation
of slight variations in pipc diameter, The abutment between the abutment surface on
the sleeve and the interior surface of the pipe will ooour towards the larger diamoter end
of the frusto-conical plug in larger diameter pipes and, preferably, towards the middie
of the plug in smaller diameter pipes.

In prefemed embodiments, the rigid body is formed of stainless steel,
atominium, composite carbon or plasuc The material must-be’ sufﬁclently rigid so as .
not to deform when insetted into the gravity flow system pipe. Materials which are
lighter in weight; such as aluminium, composite carbon and/or plastic may be most
desirable to faoilitate transportation of the plug between locations.

The siceve preferably comprises at least one deformable layer which is
preferably formed of an elastically deformable polymer. For example, the doformable

layer(s) may be formed of vulcanised rubber, for example with & hardness of 30 Dura.

Alternatively, the layer(s) may be made of neoprene closed cell rubber foam or Linatex

~ 300®. The deformable layer(s) must be capable of deforming when inserted into the '

pipe of the gravity flow system. Often, the intezior surface of such a pipe is megular

owing to detetioration caused by wear or as a result of the mamfacturing- process and

the deformable layer(s) must be deformsble to conform with the irregular intetior
surface of the pipe.

Preferably, the innermost deformable layer is attached to the rigid body using

‘adhesive but any knawn form of bonding (e.g. chemical ar heat bonding) can be ussd.

The bonding between the deformable layer and the rigid body mnst be sufficient so that
water pressure canmot shear the deformable layer from the rigid body.

Iu profemed embodiments, the sleeve further corprises an abrasion resistant -
layer, the abrasion resistant layer being outermost to form the abutment surface. As
mentioncd proviously, the interior surface of a gravity flow system pipe is ofton
irregular as a rosult of wear; The surface will be abrasive and providing an abrasion
Tesistant layer sllows protection of the deformable layer which may not be so resistant
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to sbresion. In espccmlly preferred embodxmems, the abmston tesistant layer is

Linatex 800®.

In an especially preferred embodiraent, the sleeve comprises a deformable layer
formed of neaprenc closed cell rubber foam and an abrasion resistant layer formed of
Linatex 800®. :

Preferably, the abrasion resistant layer is attached to the deformable layer using
adhesive but any known form of bonding (e.g. chemical or heat bonding) can be used.

The bonding between the layers must be sufficient so that water pressure cannot shear
the abrasion resistaut layer from the deformeble layer(s). '

. Tn preferred embodiments, the plug includes one or more through chennels
terminating at one end at ons or more apertures on the bass plate. In most preferred
embodiments, the through channels may be defined by the interior wails of the hollow

'rigid body. The apertures arc selcctively openable and closable using one or more

valves, In use, this tln-ough-channel and apertures allow flow of waste water thmugh _
theph:gwhentbeomormurcvalvasareopen. :

Aﬂmmsmﬁan of the plug into the gravity flow system pipe via the access shaft,
the flow of waste water will be blocked and will build up behind the plug in the access
sbaﬁ. After work downstream is completed, it is necessary to remove the plug from the
gravuyﬂuw system via the aceess shaft. The water pressure of the waste water in the

. adcess shaft will impcde removal of the plug. To reduce this problem, after completion

of the downstream work, the valve can be opened so that waste water which has buikt

_up .behind theplugmnbedmmedthroughﬂaeplugtomduoeﬁxcwamrpressme

nnpedmg removal of the plug.

In prefemred embodiments, the valve comprises a scaling plate connected to the
base plate at a hinge. The sealing plate may include a sealing laycr for improving the
seal between the scaling platc and aperture. The sealing layer is preferably a
deformable material such as Linatex 300®, or a closed cell foam material.

To farther assist sealing, the base plate may be provided with s raised flange
defining the a.pertmve In preferred embodiments, the sealing plate seals against the rim
of the flange.
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The valve may alternatively be a slide valve, a butterfly valve or any othcr valve

~ which can selectively open and close the aperture.

Preferably, the valve can bo actuated from outside the access shaft and the valve
is preferably provided with means to allow external actuation. For example, the hinged
sealing plate may include an eyelet to which a rope or rod may be attached to allow
lifting of the plate to reveal the aperture.

Preferably, the valve includes means for. meintaining the valve in an open

position. For example, the cyelet on the hinged sealing plate may be secared t another
part of the valve to hold the sealing plate away from the apertuze.

Tn prefemed embodiments, the plug includes means to prevent slipping of the
plug within the pipe. The water pressure cansed by the build up of Water in the access
shaft may cause slipping of the plug; slipping could occur at the top or bottom edge of
the plug. Such slipping results in the plug sitting asymmetrically within the pipe, with
the base plate moving from a vertical position to an inclined position. Whilst this may -

 not result in leakage, it may make the plug more difficult to remove from the pipe after
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the downstream work is completed. Accordingly, the base plate is pmt'embly provided
with means to prevent inclination of the base plate from the vertical when positioned in
a gravity flow system pipe. These means may act by abutment either directly or
indirectly with the floor and/or wall of the access shaft.

Use of the term "floor of the access shaft™ may refer to any lower surface of the
access shaft. For example, the lowar support bracket may abut directly or indirectly
against the bottom surface of a flow channel formed at the base of the access shaft.

In preferred embodiments, the base plate is pmfa'ab!y.p:ovided with a lower
suppart bracket for preventing slipping of the lowcr edge of the plug and/or an upper
support bracket for preventing slipping of the upper edge of the piug. Most preferred -
embodiments have both au upper and lower support bracket.

In preferred embodiments, the lower support bracket extends substantially
perpendicularly from the base plate and, in use, indirectly abuts the floor of the access

. shaft. ' :
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In preferred embodixents, the upper support bracket extends from the base plate
and is cranked such that, in use, the upper portion of the upper support bracket extends

up the access shaft so that the upper support bracket can indirectly abut the wall of the
access shaft.

The term “indirectly abut(s)" is used to mean that the upper support bracket is
connectable to an upper abutment means which ebuts the wall of the access shaft when
the plug is positioned in the gravity flow system pipe and the lower support bracket is
connectable 10 a lower abutment means which abuts the floor of the access shaft when
the plug is positioned in the geavity flow system pipe. The or cach abutment Teans is
preférably adjustable in length to accommodate various access shaft depths/widths.

_The suppart brackets may each have through—hole and a threaded nut and a
tbxcaded screw may be used as the upper and/or Tower abutment means, the length of

screw passing thtough the respective support bracket being adyustablo to accommeodate
different depths/widths of access shaﬁ.

-

In preferred cmbodxmcnns, the upper abmment means is elongawd and includes
guide means at the end remote from the access shaft wall, The putpose ofihe guide
means is to-maintain the rope used 10 actuate the valve in the optimumn poszuon for
valve actuation. For example, thé guide means may be an eyelet through which. the
rope passcs. The extent of elongatmn of the upper abutment means is such- ‘that the
angle formed between the sealing plate and the rope assists lifting of the sealing plate.
The most preferred angle is 45 degrees (measured Wheu the rope is taut but not yet

-acting on the sealing platc) but vanaﬁon from thig angle is pogsible.

The upper support bracket preferably includes locldng means to which the

_ meens for mainteining the velve tu an open position can be locked. For example, the

30

35

upper support bracket may include an eyelet which can be aligned with the eyelet on
the hinged sealing platc. The eyelets can be maintained in en aligned position, for
example by a bolt or karabiner.

In preferred ciubodiments, the plog includes means for assisting extrastion of
the plug from the interior of the gravity flow system pipe via the access shaf. Tn
preferred embodiments, the plug is provided with at least one eyelet to which a ropc or
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rod may be attached to pull the plug from the pipe. The eyelet(s) may be connscted to

the base plate and/or, the upper support plate, aud/or the upper abutment moans and/or
the Jower support plate.

'In o second aspect, the present invention provides a method of sealing a. gravity
flow system pipe by inserting into said pipe & phug according to the first aspect of the
invention.

In a third aspect, the prosent invention provides a method of sealing a gravity
flow system pipe by inserting imto said pipe a plug comprising a rigid body having a
base plate, the-rigid body being at Jeast partisily encased in a sleeve, the sleeve being
deformable and having an abutment surface, such that, upon insertion, the sleove is -

- deformed and the abutment surface forms a sealing cngagement with the interior

surface of the gravity flow system pipe.

In a fourth aspect, the present invention is a device for isolating at least a partion.
of a pipe from fluid ﬂow:ng therethrough, said device comprising: a body at least
pamally insertable into said pipe and having an external surface adapted to abut tith an

- inner siface of the pipe to substantially prevent fluid flowing therethirough; and at least

one valve element arranged within said body, said at least one valve element being

selectively openable and. closable to permit said ﬂnid to ﬂow through said body to
facilitate remowal of said body from said pipe.

In one embodiment of this aspect of the invention, the body is frusto-conioal in
shapc, The body may be formed of stainless steel, aluminium, composite carbon or

- _plastic. The external sutface of the body may be a sleeve that at least partially encases

30

35

the body. The'sleeve may be deformable, and in onc form, the slecve may comprise at
least one deformable layer formed of an elastically deformable polymer. The at least

ane deformable layer may be formed of vulcanised rubber, neoprone closed ccu Tubber
foam or Lmatex 300®.

Tn another form, the sleeve may further comprise an sbrasion resistant layer, the
gbrasion resistant layer being outermost to form the external surface. The abrasiou
Tesistant layer may be Linatex 800®. ' ‘
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In another cmbodiment, the body may inctude a through channel terminating at
oge end at one or Taore apertures formed on a base plate. . The base plate way be
attached to an end of the body, such that each aperture may be selectively opensble and
closable using the valve element. The valve elément may compnse a sealing plate -
connéeted to the base plate at a hinge. The sealing plate may include a scaling layer for

. improving the seal between the sealing platc and the aperture. The sealing layer may

be Linatex 800®@ or a closed cell foam.

10

In anothor embodiment, the valve clement is provided with means to allow
remote actuation of the valve from outside the gravity flow system. In this regard, the

. valve ¢lement may be a'butterﬂy valve or slidmg valve.
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'I‘hroughaut this specification the word "comprisc", or vematlons such as
"compnses or "comprising”, will be understood to imply the inchusion .of a stated
element, integer or step, or group of elements, integers ot steps, but not the exclusion of
any other clement, jnteger or step, or group of elements, integers or steps.

ie iption-of

A preferred embodiment of the present invention Will now be doscribed with
reference to the accompanying Figures in which:

Figure 1 shows a cross-sechnal view of a first embodxment of tho present
invention; '

Figure 2 shows an end view of the first embodiment of the present itivention;

Figures 3 shows the first embodiment of the present invention in position in &

. sewer pipe 8t the commencement of downstrcam worlk;

Figure 4 shows the first embodiment of the present invention-in position in a
sewer pipe at the completion of downstream wodc;

Figure 5 shows the opening of the valve of the first ebodiment of the pmsent
invention prior.
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Figure 6 shows a cross-sectional view of & second embodiment of the pment
mvennon, "

Figure 7 shows an end view of the second embodiment of the present invention;
Figure 8 shows an end view of a third emboditnent of the present invention; and

Figure 9 shows a cross-sectional view of the third embodiment of the present.
Detai iption

.Figurcs | and 2 show a cross secuonalvxew mdendvxewofaﬁrstcmbodxmem
of the present invention.

The plug SO vomprises a frusto-conical stainless steel body 1, having a base

plate 5. The thickness of the body walls 2nd base plate being subsmnually constant at
around 3 mm.

The walls of the rigid body 1 are coated with a slceve 2 made up of a
deformable layer 4 and an abrasion resistant layer 3. The deformable layer 4 is formed
of neoprene closed ¢ell foam rubber having o thickness of about 12 mm. The neoprene
foam rubber is bonded to the rigid body 1 using an adhcsive. ‘The abrasion resistant
layer 3 of the sleeve 2 is formed.of Linatex 800® having a thickness of about-6 mm.
Thé abrasion rosistant Iayer 3 protects the deformable layer 4 from abrasion by the

interior surface of the gravity flow pipe. The abrasion resistant layer 3 is preferably

bonded to the deformable layer 4 using adhesive.

The length of the plug 50, namely the length of the frusto-conical portion of the
plug 50 can vary depending upon the application for which the plug 50 is to be used.
Typically, the plug 50 has a length between 100 - 300mm to provide sufficient surfice -

. contact against the interior walls of the gravity flow pipe in which it is to be used, to

facilitate scaling, The maximum diameter of the abrasion resistant layer 3 may also

- vary and is largely dependant upon the diameter of the gravity flow pipe in which it is

to be used.
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The rigid body 1 is hollow, with the hollow interior forming a through channel 7
terminating in‘an aperture 6 formed in the base plate S of the rigid body 1. -The -
aperture is defined by a flange 8 extending from the base plate 5. '

The rim of the flange 8 is sealed by a valve comprising a sealing plate 10 having

. a sealing layer 11 for ensuring a good scal of the plate 10 against the rim. The sealing
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layer 11 is formed of Linatex 800®. The sealing-plate 10 and sealing layer 11 are
cannected to the base plate 5 by & hinge (hot shown in Figure 1). The hinged plate 10
is pivotable from a ¢losed position as shown in Figure 1 to an open position (as shown
in Figure 5) in Wiiich the sealing layer 11 Joses contact with the rim of the flange 8 to
expose the aperture 6 to enablo fluid to flow through the plug 50. - '

_ The ‘exterial surface of the scaling plate 10 is provided with an eyelet 12. The
eyelet 12 allows for remate actuation of the valve. In this regard, a rope orrod may be
attached to the eyelet 12 and activated from a remote position to lift the scaling plate 10
and scaling layer'1 1 away from the aperture &, The sealing plate 10 is oriented to assist
easy opening of the valve by a rope/rod extending up the access shaft to the citrance of
the gravity flow system such that & mere pulling/pivoting action by anindividual
against the rops/rod is sufficient to open the valve. The eyelet 12 may also be used to
assist in extraction of the- phxg 50 from the access shaft following maintenance or
access to the gravity flow system. The eyelet 12 may also be used to maintain the

- valve in an open position as will be discussed in more detail below.

. 'The plug 50 further comprises means for stabilising the plug 50 and preventing
slippage of the plug 50 within the pipe of the gravity flow system. This is achieved by
preveating inclination of the base plate 5 from the substantially vertical position by
indirect abutment of the plug 50 with the wall/floor of the access shaft. In this regard, a

lower supporting bracket 17 extends perpmdxmﬂarly from the base platc Sandbasa -
through-hole 19 and a threaded tt 18.

The plug 50 furthetr comprises an upper support bracket 13 which is connected
to the base plate S at an upper cdge, when oricatated in a working position (as shown in
Fig. 3). The upper support bracket 13 extends from the base plate 5 and is orientated
such that the upper portion of the bracket 13 extends up the access shaft substantislly
perpendictlarly to the access shaft wall. The upper support bracket 13 includes a
through-hole 16 and a threaded nut 15.
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The upper support bracket 13 is also provided with means for assisting
extraction of the phug from the gravity flow system, in the form of an eyelet 14. The
eyelet 14 provides an anchor point to.which a rod or rope can be attached to pull the
plug 50 from the gravity flow system after use. The rope or rod may cxtend up the
access shaft to an entry point of the gravity flow system such that the plug 50 can be
remotely removed and retrieved from the gravity flow system without the need for a
worker to physically enter the gravity flow system. The eyelet 14 can also be used as
locking means to which the eyelet 12 can be locked using a bolt or karabiner to
maintain the valve in an opcn position as altuded to above.

Referring to Flg. 6 and 7, an altcmanve embodiment of thc plug 50 is shown
Inthasembodmnent,therelsnoﬂangcscncndmgﬁ'ommebaseplatcandassuohmc
sealing plate 10 is arranged to sit flush with the surface of the base plate 5 to seal the
aperture 6 formed thercin, Whilst not shown, it will be appreciated that surface of the
sealing platc 10 which contacts the base plate § may also be provxded with a sealmg .
layerlltocnsmcanoptxmalsealagmnstthebascplates

Tn the embodiment a5 shown in Figs. 6 and 7, the upper support bracket 13 may.
be provided with more than one through-bole 16 and threaded nut 15 to. provide 2

_ variety of positions for the upper abutment means, as will be discussed below, to

provide for fitting of the plug 50 in a varicty of applications and sized gravity flow
systems. T

_ Figore 3 shows the plug 50 in an operating position -within a gravity flow
system. The gravity flow system is provided with access shaft 20 into which the plug
50 is maguslly lowered and pushed into the pipe such that the abutment surface of the
sleove 2 contacts the mtenor surface of the pipe.

An upper sbutment means, in the form of an elongate threaded serew 22, is
inserted through the through hole 16 and threaded nut provided in the upper support
plate 13 such that the sorew 22 gbuts the sidewall of the access’ shaft. This prevents
inclination of the basc plate 5 from the vertical and thus prevents slipping of the top
edge of the plug 50 against the interior surface of the pipe. The elongate threaded
screw 22 also includes a guide means in the form of an eyelet 23, the purposc of which
will be discussed in more detnil below. As discussed in relation to the eyelets 12, 14
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above, the eyelct 23 can also be used as means for assisting extraction of the plug from
the interior of the gravity flow system following use.

A lower sbutment tneans, in the forma of second threaded screw 21, is inserted
through the threaded nut 18 and the through-holo 19 provided in the lower support
bracket 17 such that the threaded screw 21 shuts against the bottom. surface of the
access shaft. This lower abutment means also acts to stabilise the plog 50, by
preventing inclination of the base plate 5 from the vertical and thus provents slipping of
the bottom edge of the plug SO against the interior surface of the pipe.

As shown in Fig. 3, the plug 50 is typically positioned such that the valve is
closed, with the sealing plate 10 scaling the aperture 6, which is deﬁned by the rim of
the flange 8 on the base plate 5.

Before or after irisertion and positioning of the plug 50 within the pipe, a rope or
rod 24 is attached to the eyelet 12 on the sealing plate 10. This rope 24 may also pass
through the guide meéans (eyelet, 23) on the threaded screw 22, such that it is
maintained at an angle of about 45 degrees to the sealing plate 10. The manner in
which the rope 24 is aﬁached to the plug 50 is shown in Figures 4 and 5.

" Figure 4 shows the plug 50 in use in a pipe to facilitate downsiream work to be
perforrued in the pipes of the gravity flow system. As can be scen, when the plug 50 is
positioned within the pipe, waste water builds up behind the plug 50. Depending upon
the amount of water flowing through the gravity flow system, the pressure of the waste
water behind the plug 50 could be sufficicat to cause the plug 50 to sHip within the pipe
thercby ensbling watcr to pass through the pipe, jeopardising any work being
nndertaken in the pipes downstream of the plug 5D and potentially endangering the
safoty of the workers performing such work. However, the presence of the lower and
upper abutment mceans in the form of the threaded screws 22, 21 abuttmgagamstﬁxe
floor and wall of the access shaft respectively, stabilises the plug 50 to prevent slipping
of the plug 50 and hence blocking the passage of water through the pipe.

When wark downstream of the plug 50 is completed, it is necessary to remove
the plug to allow normal flow of waste water to resume, thereby relieving the build-up
of waste water behind the plug 50.
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Dus to the presence of the build-up of water pressurc behind the plug 50, it is
difficult to simaply manually remove the plug 50 from the gravity flow system against
such pressure. Therefore, in order to relieve the water pressure and thus facilitate
removal of the plug 50, the valve is opencd by the lifting of the sealmg plate 10 and the
sealing layer 11 away from the aperture 6, as shown in Figure 3. This is effected
remotely from outside of the acoess shaft using the rope 24 secured to the eyelet 12 on
the hinged sealing plate 10. The angle at which the rope 24 is mainteined by the eyelet
23 on the threaded screw 22 facilitates the raising of the sealing plate 10.

Ag the sealing plate 10 is caused to move away from the aperture 6, waste water
can drain through the apertnre 6 and the through-chanael 7 of the plug 50 to restore the
fluid flow through the pipe, so that the watd'pressumbehindtheplugso is
significantly reduced. 'The valve can be maintained fu the open position for the
duration of the draining by the locking of the aligned eyelets (eyelet 12 on the sealing
plate 10 and eyclet 14 on the upper support bracket 13) using a bolt or karebiner.

" Ongce the build-up .of waste water has been reduced, and i partioular draived
from the accéss shaft, it becomes possible to remove the plug 50. The phig 50 can be
removed from the pipe myamually, for exarople by manipulating the elongsted threaded
screw 22. Thereafler, the plug.50 can be raised from the access shaﬁusmgﬂncrope%
attached to the sealing plate eyelet 12. Altematively, the rope 24can be untied from the
cyclet 12 and retied to one of the other eyelets, e.g. the eyslet 23 on ths threaded screw

22, or the eyelet 14 on the upper support bracket 13, to provide amnreng1dpotntat
which the plug 50 can be pulled from the pipe.

thﬁes 8 and 9 show yet anoﬁ!& embodiment of the plug 50 'of the present

'mvenﬁon. ThmplugSOlstypxcallyofalargersmtobeusedwtﬂxala:gwsmed

gravity flow pipe. As such, the maximum diameter of the abrasion resistant layer 3
may be in the range of 800 - 900 mm, thereby presenting & greater surface arca of the
base plate 5 against the flow of water within the gravity flow pipe, which greatly
increases the pressures experienced by the base plate 5 during use. Due to the larger
pressures experienced by the base plate 5, a plurality of bracing members 31 are
provided on the internal face of the base plate 5 extending from the rigid body 1 to the
aperture 6 to provide-strength and rigidity to the base plate 5 to withstand guch
pressure. The internal bracing members 31 may be welded to the internal face of the



WO 2006/047835

10

15

30

35

PCT/AU2005/001703

" 14

base plate 5 as shown, and the thickness of the base plate may be increased to further
aecommodate the increase in pressure.

As opposed-to the plug 50 described in relation to Figs. 1 - 7 above, the plug 50
of Figs. 8 and 9 employs a multiple stage water pressure release system to remove the
plug, dne to the greater water pressures the plug is subjected to, As shown more clearly
in Fig. 9, a plurality of piped sections 33, 35, 37 arc arranged over the aperture 6
formed in the base plate 5 10 enable gradual release of the built-up water through the
plug 50. The piped sections 33, 35, 37 provide a vatiety of sized of flow paths throngh

which the water can flow through the ptug 50, with the smallest path bemg through the '
most distal plpecl section 37.

Each of the piped sections 33 are provided with a hinged sealing plate 10, in the
manner as previously described, which can be remotoly actuated by way of & rope/rod
received through the eyelets 12, to open the flow path associated with the piped section.
In this arrangement; upon au intention 10 remove the plug 50 from the gravity flow
system following maintenance of the pipes associated therowith, the hinged sealing
plate 10 associated with piped section 37 may be firstly opened to allow the built-up

* water behind the plug to flow through the piped section 37. Following a release of an

amount of built-up water through the piped section 37, thercby reducing the pressure
being exerted by the built-up water against the base plate 5 of the ptug 50, the hinged
sealing plates 10 associated with the piped sections 35 and 33 wmay then be actuated to
open the piped sections 35 and 33 respectively. to increase the flow volume of the water
passing through the plug 50 to further relieve the built-up pressure behind the plug.

' Upon relieving the build-up of pressure, the plug 50 can be removed from pipa, as

discussed above.

Whilst each of the above embodiments have becn desmxibed in relation to g
remotely accessible hinged valve to facilitate water pressure release in the gravity flow

system, it will be appreclaned that other types of valves, such as hntterﬂy valves or
sliding vatves, could also be employed.

" It will be appreciated that the plug 50 according to the invention has mumerous
advantages over the known expandable ptugs. . Firstly, it is more. casily manufactured.
Secondly, it does not rely on pneumatic pressure to seal the pipe and thus does not
require the provision of a pncumatic pump nor means. for monitoring pressure.
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Furthermore, it cannot burst and thus is considerably safer for downstream Workers

than the known expandable phigs. In view of the fact tliat it cannot burst, it does not
tequire an exclusion zone and thus is not so restricted inuse. Finally, it is casy tousc;

it i sitoply lowered into an access shaft of a gravity flow system and forced into the
downstream pipe, with the Optlonal use of lubricant.

It will be further appreciated by persons skilled in the art that’ mumerous
variations aud/or modifications may be made to the invention as shown in the specific
embodiments without departing frora the scope of the invention as broadly described.
The present embodiments are, thcrefore, 10 be congsidered in all respects as illustrative

_ and not restrictive.



10

15

20

25

30

35

16
CLAIMS:-

1. A plug comprising a rigid body having a base plate, the rigid body being at least
partially encased in a sleeve, the sleeve being deformable and having an abutment

surface for abutment against the interior surface of a gravity flow system pipe.

2. The plug according to claim 1 wherein the plug is frusto-conical in shape.

3. The plug according to claim 1 wherein said sleeve comprises at least one

deformable layer formed of an elastically deformable polymer.

4. The plug according to claim 1 wherein the sleeve comprises an abrasion
resistant layer, the abrasion resistant layer being outermost to form the abutment

surface.

5. The plug according to claim 1 wherein the plug includes a through channel
terminating at one end at an aperture on the base plate, the aperture being selectively

openable and closable using a valve.

6. The plug according to claim 5 wherein the valve comprises a sealing plate

connected to the base plate at a hinge.

7. The plug according to claim 5 wherein the valve is provided with means to

allow actuation of the valve from outside the gravity flow system.

8. The plug according to claim 1 further comprising means to prevent slipping of
the plug within the pipe by prevention of the inclination of the base plate from the

vertical when positioned in a gravity flow system pipe.
9. The plug according to claim 8 wherein said means to prevent slipping act by
abutment either directly or indirectly with the floor and/or wall of an access shaft of the

gravity flow system.

10.  The plug according to claim 1 wherein the plug includes means for assisting
extraction of the plug from the interior of the gravity flow system.

AMENDED SHEET
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11. A method of sealing a gravity flow system pipe by inserting into said pipe a plug
comprising a rigid body having a base plate, the rigid body being at least partially
encased in a sleeve, the sleeve being deformable and having an abutment surface, such
that, upon insertion, the sleeve is deformed and the abutment surface forms a sealing

engagement with the interior surface of the gravity flow system pipe

12. A device for isolating at least a portion of a pipe from fluid flowing
therethrough, said device comprising:

a body at least partially insertable into said pipe and having an external surface
adapted to abut with an inner surface of the pipe to substantially prevent fluid flowing
therethrough; and

at least one valve element arranged within said body, said at least one valve
element being selectively openable and closable to permit said fluid to flow through

said body to facilitate removal of said body from said pipe.
13.  The device according to claim 12, wherein said body is frusto-conical in shape.

14.  The device according to claim 12, wherein external surface of said body is a

sleeve that at least partially encases said body.
15.  The device according to claim 14, wherein said sleeve is deformable.

16. The device according to claim 14, wherein the sleeve comprises at least one

deformable layer formed of an elastically deformable polymer.

17.  The device according to claim 14, wherein the sleeve comprises an abrasion

resistant layer, the abrasion resistant layer being outermost to form the external surface.
18.  The device according to claim 12, wherein the body includes a through channel
terminating at one end at one or more apertures formed on a base plate, each aperture

being selectively openable and closable using said valve element.

19. The device according to claim 18, wherein the valve element comprises a

sealing plate connected to the base plate at a hinge.

AMENDED SHEET
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20.  The device according to claim 12 wherein the valve element is provided with

means to allow remote actuation of the valve from outside the gravity flow system.

21.  The device according to claim 12, wherein the valve element is a butterfly valve
5 orsliding valve.

AMENDED SHEET
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