WD 2006/ 047835 PCT/ AU2005/001703 1 . Gavity Flow Isol ation Device
Cross-Reference to Related Applications 5 The. present application clains
priority from provisional Patent Application No 2004906412 filed on 08
Novenber \gﬁ%{%mlﬁ% contents of which is incorporated Mﬂzﬂ 5/09Y70§ ef erence.
Field of thé Tnvention 10 This invention relates to an |so?at|on devi ce.
In particular, this invention relates to an isolation device in the form
of a plug for scaling against the interior surface of a pipe in a gravity
flow system for exanple in a sewer system 15 Background of the invention
Gavity flow systens, such as sewer systens, regularly require maintenance
or repair and it is well known to block, or isolate, a sewer pipe from
fluid flowing therethrough, to allow the necessary work to be carried out
downstream fromthe - 20 bl ock&gjavityier frlagan Bevice ornon usage for creating
t he necessary bl ockage are expandable or inflatable plugs, an exanple of
which is' the WidsREBakheet R Aitiiad by Cherno Industries, Inc. of

M nnesota U.S. A This inflatable plug includes an inflatable central

portion capped eac nd. by steel .plLates...The central portion is
i nflated usi ‘rglg Tg(i‘g%rﬁshcﬁtg P@“‘% ngglgmﬂgn?%tpg?qa ™ ’ﬁ‘@“ﬁ?Fﬁt‘?é‘H_&E??‘“é'g‘f#"éce.of t he pi pe,
thereby 25 pl SY¥RYG Mytied on O Navesmber HOF-dbafopersyp! wiisk & ingpraorstehisFder abl e

probl ens assocPutedkogd-t h such inflatable plugs. Firstly, there are

probl ens associated with- the under-pressure of the plug i.e. when
insufficient pasuTelIGeRigSSUre is supplied, for exanple in the event of
failure of tjfge pneumatic 30 punp. In this case, the sealing grip of the

i nfl atabl e portion ainst the interior surface of the pipe will be |ost
leading initially o undesrrapid f“b‘é?l%“"&ﬁﬂ"‘f’n@ri’aﬁl“ﬂ?fﬁg’f éﬁ%ﬁ‘“‘t’%&%

potential |y hi dhasisduign gpvdede thp Gmmof » pe iy pwbpsdenimt feftaiopsuscei2a resul t
of water presgipeénadrvith lowyysheay o uinble ingsetelaystech. t he pl ug. - The projectile
plug can then travel. wth considerable force and energy, towards the

wor kers in tise elawpshd R geehdon of 35 the pipe, which is obviously highly
undesirable. To avoid such problenms, it-is intended that an inflatable

plug is used in Cowﬂgtﬂogr}‘ysvt\éngspsu%h gses%;[vgr%gzsrt]émsPr%éulaﬂ%rlﬂgqgirg Eigigltrm?alngctosr may be
. repair and it iy well known to block, ‘or isolate, a sewer pipe from fluid flowing
therethrough, to allow the necessary work to be carried ont downstreani from the
- 20 blockage. 'The plugs in common wsage for creating the necessaty blockage are
cxpandable or-inflatable plugs, an example of which is' the Muni Ball® manafactured
- by Cherne Industries, Inc. of Minnesota U.S,A. This inflatable plug inclades an
inflatable central portion capped at each end by steel plates. The cenitral portion is
inflated wsing pneumatic pressure to grip the imterior smface of the pipe, thereby
. 25 preventing fluid flow therethrough.

, There are considerable pfoble:ms agsociated with such inflatable plugs. Firstly,
there are prqblems associated with the under-pregsure of the plug ie. when insufficient
pheumatic pressure is supplied, for example in the event of failure of the pneumatic

3¢ pump. In this case, the sealing grip of the inflatable porticn against the interior surface
- of the pipe will be last leading initially to undesirable leaks and then ultimately to the
potentially high speed 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 foree and energy, towards the workers in the downstream section of

35 the pipe, which is obviously highly undesicable. To avoid such problems, it is infended
that an inflatable plug is used in conjunction with a Testraint but such restraints may be




WO 2006/ 047835 PCT/ Al 1 2005/ 001703 2 readily omtted by a user. Secondly,
there an problens associated with over- pressurisation of the plug. If too
much pressure is applied by the pneumatic punp, the inflatable portion may
over-infl h.an extent that it can burst, or Thi s
wi || Iead@?gm% ?ﬁ%ﬁd of water towards any morkers preséﬂ%ﬁﬁ%mnl%?ream(ﬁ
the plug, 5 together with the high-speed projection of the remains of the
plug, as a result of both the build-up of water pressure and the bursting
action of the plug. Several workers have lost their lives as a result of
an inflatable plug bursting or falllng #n such a manner. In an attenpt to
protect workers in such conditions, s recomended that an 10 excl usion
area. is created around the plug. It |s al so recommended that the pressure
supplied to thesflyugmitel bomt i o Fetopdisin it ore groblome nesorised: il outrder - or
over - pressur e pesesaivotof the plug.- IfAshtich Bsdue iHDabledol Hehesestiqaepp@adat i ons
can be |nconveﬁmg@me&@@mrmgmag%gbmgggkhgy&@éiMm%nﬁgmﬁggggm&gggﬁmenents are

o Sl I | BBl @hgﬁfgﬂ&@&@ﬁ@ G F ek 8 oL LA L ;né g vhen

per sonnel |s I L& orin sure
supply |evel 3 °;5I“1"§the 'Sp?egdi’ﬁﬂl‘i"ﬁ?f’e?ﬁ Akein B %"hﬁ““ R onpr essor
to provide cofradkErotayser prrsqurs tndttes busiingption otthe Pz SoonUEMkant as it i s
necessary to thamsiahdr livhe:s a coupries sdistabloplidierdieeatiiiing wichinanaess shaf t
of the gravity flow system and access 20 shags maybe |ocated in rough or

steep. terrain. Theg Hﬁ%ﬁgtto bﬁmm&ﬁé?s el Jfbr?(ﬁigogg it rﬁlﬁcﬁ. <4 qﬁ ng a

device for i dl.at i I I C stantlally
anel i or at es ?hgxcﬁlrs%)%ﬁrgansg é?gegéfoﬁlégl \Hiblghsif’ﬁ@l“J ﬁ%&’gﬁeﬂi PR SO E HP ugs. 25
Any di scussi onSBPIYdR ke de coptipuousiygopiqred to ﬂ%xﬂfﬂ&é‘sder-af PHEPBSEBr - t he |i ke
whi ch has beefiods mel qgeked Adkering g0 ‘pﬁﬂesféfmsc sq&emnfﬁﬂﬂMt‘s@an ipceybadny ffor  t he

pur pose of pr owodkemgpagiculgiytvioot spha@rrequirempitsese nfa prammal oafke ktchisknnot- t 0o be
taken-as an’ admiess i€k Ratmaddiin Qhd ‘Hhkn @brsochi OF AindiRE 118 80v GhMbRaLE Of the

prior art bage PhigiRE & FREFLGLRG, ésal knowl'edge in the 30 field relevant to
the present invention as it eXisted before the priority date of each claim

of this appllcatlon ummary of the Invention-35 i'u a.first aspect,

the' present inventF§A %r%wa%‘gmaeﬂbﬁﬂ'g ﬂ&:’-‘oﬁﬁ?’?‘gi‘rﬁ B PEPHM, &y provide

compresséd ai to inflate the piug can be inconvenient as it is necessary to transport the
compressor to the location of an access shaft of the gravity flow system and access
20 shafis pay. be located in rough or steep. terrain,

The present invention is directcd towards providing a device for isclating a pipe,
or sections of a pipe, which substantially ameliorates the problems associated with the'
known inflatable plugs. . ' - ‘

25 : | ‘

Any discussion of doctments, acts, muaterials, devices, articles or the Iike which

has been inchided in the presetit spccxﬁcauon is solely for the purpose of providing a

cnntex.t for the present invention. It is not to be taken as an admission that any or oll of

) these matters form part of the prior art base or wefe common general knowledge in the

30 field rclevant to the present invention as it existed before the pnonty date of each olaim
of this apphcannn

Suminary of the Invention

35 - Tu a.‘ﬁ‘rst aspect, the present invention provides a plug comprising a tigid body
having a base plaic, the rigid body being at least partially encased in a sleeve, the




having a base plate, the rigid body being at |east partially encased in a
sl eeve, the WO 2006/ 047835 PCT/ AU2005/ 001703 -3 sl eeve bei ng defornabl e
and havi ng an abutnment surface for abutnment against the interior surface
of a grayj f System pi pe. Preferably, the plug i - ical in
shape. Tﬁ?éxgékg&%’for accommodation 5 of slight vaﬂﬁg?p%ﬁéﬁpﬁﬂgipe

di aneter. The abutnment between the abutnment surface on the sleeve and the
interior surface of the pipe will occur towards the |arger dianeter end of
the frusto-conical-plug in |arger dianeter pipes and, preferably, towards
the mddle of the plug in smaller diangter pipes. 10 In preferred

enbodi nents, the rigid body is formed of stainless steel, ahuninium
conposite carbon or plastic. The material nust-be'suf lviently rigid so as
not to def or m sir¥h bring deforsapblermnd betieg gy sbuiuteyt fickww Ky stnbwmepigeiost Mat eri al s
which are | i.glesior sorfacaef ghtvigdish sgsendgdipét Ni UM conposi te carbon and/ or
plastic may be nost desirable to facilitate transportation of the plug

bet ween | ocati ons. ; sl-eeve ef erably conprises at |east .one

defor mabl e | gye mﬁ%%ﬁipgﬂF6@%&%@§%ﬂ§mF@FH%aeof i3 Allens 2 e PaLt or bl e
pol ymer. For ~efaightearitnrs aoigdamsicn” Thehumed porras Botbberemseriss oY ul cani sed
rubber, for exwprerenidthe atctioystiiss of thyf pilBOvilDogoer towohisttae taratr idigséter cad he

| ayer (s) may bef trattesiofonivalgpuen éngh Gaade gt andl bbby, aaradrhelhingt ex 20 80U&
The defornableofmyﬁﬁgﬁ}mmu§mma&m§%?§ble of deform ng when inserted into the
pi pe of the gravity flow system ten, the interior surface of such a pipe
is irregular,, owng to deterioration_caused. wear or as . g result of the
nanufaeluriHﬂproeeg%IﬁﬁamdxﬁgﬁﬂgFﬁ?ﬂﬁﬁl%gfg?g¥6§fmﬁﬁgﬁﬁpﬁﬂﬁﬁf ble to
conformwi th tAEEYs GemRasity gi¢hep poplasts | Feapsgerighmyshiee syffigisutyxigidsost er abl v,

t he innernost deftedai whénaipesrted toaht geti dlotvayittie pipk.g Mitebddyhidsamg

‘adhesi ve; but lighy i reight; e afuchomdi Bgpdsie Gurbos RedbhCdstiomaNBatoddondi ng)

can be used. Ha@atoR GonGbelMRaRich BERAREALARE Bodigper and the rigid body
must be suffysci ent so that water pressure cannot. shear the defornable

e e ooy ol ik ol BTSN S SrRRE MG 0P RS S TUrther
preferably formed of an ¢lastcally deformable polymer, For example, the deformable
layer(s) may be formed of valcanised rubber, for example with 4 hatdness of 30 Dura.
. ANematively, the layer(s) may be mads of neoprene closed cell rabber foam or Linatex
20' 800®. The deformable Jayer(s) must be capable of deforming when inserted into the '
pipe of the gravity flow system. Often, the interior surface of such a pipe is irregular
Dwing to deferioration caused by weat or as a result of the mannfactoring - process and
the deformable layer(s) must be deformable to conform with the irregular interior
: surface of the pipe.
25
Preferably, the innetmost deformable layer is attached to the rigid body wsing
“adhesive but any known form of bonding (e.g. chetnical or heat bonding) can be used.
The bonding between the deformable Iayer and the rigid body must be sufficient so that
water pressure ¢annot shear the deformable Yayer from the rigid body.
30 : : o
In preferred embodiments, the sieeve further comprises an abrasion resistant -
layer, the abrasion resistant layer being outermost to form the abuiment surface. As
mentioncd previously, the interior surface of a gravity How system pipe is often
itregular as a rcsult of wear, The surface will be abrasive and providing an abrasion
'3-5 Tesistant layer allows protection of the deformable layer which may not be so resistant




| ayer, the abrasion resistant |ayer being outernost to formthe abut nent
surtaoe. As nentioned previously, the interior surface of a gravity fl ow
systempipe is often irregular as a result of wear. The surface will be
abr asi ve royi.di ng an abrasion 35 resistant |ayer rotection of
t he deforﬁ@%ﬁgm?é%%r whi ch may not be so resistant V[?g%%@%%%gggg

PCT/ AU2005/ 001703 4 to abrasion. In especially preferred enbodi nents, the
abrasion resistant layer is Linatex 800(r). 1In an especially preferred
enbodi ment, the sleeve conprises a deformable layer 5 fornmed of neoprene
cl osed cell rubber foam and an abrasion resistant |ayer fornmed of Linatex
8000. Preferably, the abrasion resi stant | ayer is attached to the

def ormabl e | ayer using adhesive but any known form of bonding (e.g.

chemi cal or he# sissiodi nt) espesinllp erafiswmdl embddndfive tiposbdising risbbudeyrr tihe | ayers
nmust be suffi ciLiakxz &O&t hat . wat er pressure cannot shear the abrasion
resistant layer fromthe defornmable layer(s). In preferred enbodi nents, the

pl ug i ncl udes one . L hr channel ermnatin t ‘end at one
or nore aper %ur es FFér[ aﬂt%e%%ﬁ%zperg%?éa&te? Boﬁ'ﬁenﬁl%)bsetéeewec’[mél?rrmés de%gn%%b
: ? oprd FeTh bR P ned p phrasify resktaplayprfgmed of ow ri gi d
body. The aper t#&st®®e sel ectively operabl e and cl osabl e using one. or
more valves. In use, this through-channel- and apertures allow fl ow of
waste water througrerddtey, Bl Yo iaRitREaRPE 104chEDE Brc Bl VES: BY& veREN. 20

After insertioRgivdfiaR) Mﬁmo}&ﬁ&% }é;fﬁ%fé’L*g%%%@%‘%g%Wf@ t he

B gdi ments, the
through chanfe SIS sHETHEL

access shaft he flow o te water uild up
behi nd the pru ﬂ"? %Onglﬁ%%@'{‘é’%e&\é%%ayﬁé‘?‘ﬂ ® RPHIEIE R PRt BSARET S STROP Sl et ed,
it is necessar &WWW“%W‘BP’B&‘eﬁ?fB?ﬁR?IH@Yer@?-avi ty flow systemvia the
access shaft. The water pressure of the waste water in the access shaft
wi |l inpede renovall efefdda@ epbatiinentp the qtigCiactideh Snd b:0 bl Mhrodht dnaeieNpl et i on
25 of the downSd@anm\W0EAE, entl Bon¥ 3} ¥Bre GAHRE 0P BRIER pR&. LI HostWASIR Wat er
whi ch has buls! omnbBnb@N0 hdu IR ol 1530 Bkl &) Qﬁﬂtﬁﬁ@dﬂ%&‘tﬂ&%@&%} to

reduce the water..nressure I npeding [enova ug, In preferred
enbodi nents, t %gl d\ené}%(ie}f%%f’r‘]pﬁft%se%w. 5%@@,%?%::@%&@@ °§’ eiginéan"t g‘ THE 30 base
plate at a hi ng&VesTHR b ierehiriamee! pulaopriees e~ Sow @4 Mg fiseueh or
i mproving the teekis wher heens of mercydadsiengpl ate and aperture. The seal ing
| ayer is preferably a _
20 Afer insertion of the plug into the gravity flow system pipe via the access shaft,
the flow of waste water will be blocked and will tuild up behind the plug in the access
s.haft.' After work downstream is comploted, it is necessary to remove the plug from the
gravity flow system via the aceess shaft. The water pressure of the waste water in the
. agoess shaft will impede removal of the plug. To reduce this problem, after completion
25 of the downstream work, the valve can be opened so that waste water which bas built
up .behind the plug can be drained through the plug to reduce the water pressure
impeding removal of the plug. ' '

In preferred embodirnents, the valve comprises a sealing plaie connected to the
-30 base plate at a hinge. The sealing plate may include a sealing layer for fmproving the
- seal between the sealing plaie and aperture. The sealing layer is preferably a
deformable material such as Linatex 800®, or a closed cell foam material.

To further assist sealing, the base plate may be provided with a raised flange
35 defining the aperture, In prejerred embodiments, the sealing plate seals against the rim
of the flange. '




deformabl e material such as Linatex 8000, or a closed cell foam materi al
To further assist sealing, the base plate may be provided with a raised
flange 35 defining the aperture. In preferred enbodi nents, the sealing

pl ate se inst the rim of the flange. WO 2006/ <
PCT/Auzogkﬁﬁ@%@ﬁgz’S The valve may alternatively be gﬁéﬁl 8mv£f9%, a
butterfly valve or any other valve which can selectively open and cl ose
the aperture. 5 Preferably, the valve can be actuated from outside the
access shaft and the valve is preferably provided with neans to all ow
external actuation. For exanple, the hinged sealing plats may include an
eyelet to which a rope or rod may be attached to allow lifting of the
plate to reveal the aperture. 10 Preferably, the valve includes neans for.
mai ntai ning the valve jn an open - position. For exanple, the eyelet on the
hi nged seal i ng pl atlse neye dyy sbaobiveyl be wslidt wbehdmntictarave of any bacrvalvwe to hol d
the seal ing pl athizhausayleddepopdiandRet e bgmtn preferred enmbodi nents; the

pl ug includes neans to prevent slipping of the 15 plug within the pipe.

Cause si 1 ppi g of L EGUREG Yl B Phse sy qulis G e o o £ om edge”
of the plug. Mﬁf‘?ﬁ’l_}(?fﬁi’iﬁf VipRpsdo P‘i?“t'elai.@mﬁll aagaten-t Far ergmalsytingeti cal | y

wi thin the pi p_éfa?Twylhﬁﬂ na énchidls en ptelt © widehi angpd aromd @avigrtibdbed toplisi ti on to an
|Pcllned,pgs}Eﬁmm$fﬂ?¢ﬂsﬁmﬁhmm;mﬁmm?ﬁ@t resul;tln ggarﬁgea it Pay make th
plug nore difficu o renove fromthe pipe after e downstream work is
conpl et ed- -Agcor di Rl p‘tgmahgte IS ;efagﬁgkxh rqvided w th nmeans

to prevent incljnpation of the base plale fromthe vertical whefP“Bositi oned
1t 1, ST R LI R U e oy e e
irectly or i Adi _ e access sha

Use of the term"floor of the access sha8" - may refer to any | ower surface
of the access shaflh preRoed expuipheass, fb eluf RORAes SHHMROH fredénd GlicRing FBYHc ADUL

]gil rect | y or hﬂﬁ”@iﬂg&ﬁ&i‘rﬂ&ﬁe pi@@aﬂn@%wtﬁ&fs&%aﬁ&ﬁbﬂﬁ% B@féﬁng%w el '&Wﬂ&@én{]ﬁl .
ormed a e Qﬁa?ﬁnﬂvf cal.tlsg %@%&\%%fé&g&l sﬁ%nﬁgrzzmg%gccgrrali 813 tu%gFgci{( % € base

£

plate is prefe&&phy %r8¥| , .q ) support ._d%“gﬁﬁf%#
preventing slipping ot g Bt o PR AP SnPEpEER  support
bracket for . pr &Y BITiTRy? whicehresitigfje m wdied pitioh Whilst s myst
preferred enbadi welisletiagen bor malerthagmenoradifichiowsenes fponie pratet .
20 the downsiream work is completsd.  Accoxdingly, the base plate is preferably provided

with means to preveﬁt inclination of the base plate from the vertical when positioned in

a gravity flaw systemi pip_e'. . These means may act by abuiment either 'diIectl)' oT

mdirectly with the floor and/or wall of the access shaft.

25 + Use of the term "{loor of the access shaft™ may refer to any lower s_.urfacé of the -
access shafl. For example, the lower suppott bracket may abut ditectly or indirecily -
against the bottom surface of a flow channel formed at the base of the aceess shaft.

In preferred embodiments, the base plate is prefembiy'pzovided with a lower
30 support bracket for preventing skipping of the lower ¢dge of the plug andfor an upper
sapport bracket for preventing slipping of the upper edgs of the plug. Most preferred -
embodiments have both an upper and lower support bracket.

In preferred embodimenss, the lower support bracket extends sobstantially
35 permpendicularly from the base plate and, in use, indirectly abuts the floor of the access
. shaft. ' .




In preferred enbodi nents, the | ower support bracket extends substantially
35 perpendicularly fromthe base plate and, in use, indirectly abuts the
floor of the access shaft. WO 2006/ 047835 PCTI AU2005/001703 6 In

pr ef errec{vs%%j;ﬁ?_nts, t he upper support bracket ext Aﬂ‘[zﬁ%rgﬁwgbase
plate and’is cranked such that, in use, the upper portion o he upper

support bracket extends up the access shaft so that the upper support
bracket can indirectly abut the wall of the 5 access shaft. The term
"indirectly abut(s)" is used to nean that the upper support bracket is
connectable to an upper abutnent neans ghi ch abuts the wall of the access
shaft when the plug is positioned in the gravity flow system pi pe and the
| ower support bracket is 10 connectable to a | ower abutnent neans which
abuts the floor of the access shaft -when the plug is positioned in the
gravity flow syst eirppiemed etftdimgnts,dbecipperisipok brecketesiersts rgm thgbasealegb| y

adj ust abl e i'n dnengihidioumcen adaheuppal fotlds oBCRHE spait bradeptsdsn dt hs. The
support braCke&p&h&%&s@ﬁﬁﬂ?s&\ﬁéf%e%%@%@ﬁ%&xﬁ@éa&a@ﬁ@rﬁﬂ;‘ huesdash siuke . and a

15 t hreaded CLEW, be used-as the upper and/or |ower abutnent neans, the
| ength of screw passing through the respective support bracket being

adj ustable to acconmmpdate different depths/w dths of access shaft. In
preferred embodi neRtestiery Yrulirgndp abuig)S it viseh o mesa fut He upprofgridd™sHiE | ncl udes
20 gui de neanscoatectibie tocncpyee mmtraenf menms tvhieh dots @esval hithe acdesk fhalt When pur pose of

the guide neams phug istp@siiRbd T Erdvite HoRROMHSASE 4@ tha tdwiab@pddigackalive in the
Opti mum posi meca letovaaahﬁ& 2B bR Qi wik QY. mgﬁéﬁuf&b&c&ysﬂﬁans may be

an eyelet t h Ich.the ~rope.passes e ent .of el gngati.on of the
upper abut rrenth!’?@%fﬁés "i"j%‘“"é‘af‘ﬁ ﬂ?eh%atm? & SIS sy gﬁ?r%rcfa%“eaﬁ“\}\%nﬁ e 'Seal i ng
plate and the PEFEbYadpstable i kopgth R geqgpmegnde wlans peegs g et 05 dhe nost
preferred angle is 45 degrees (nmeasured when the rope is taut but not yet
acting on the seal iClrgsuppanittegckethinhy vah ihadel sohrohghdmictanid 8 damgbemitandossi bl e.
The upper sSuppekdaddarsaek alay B @e@ 6k Yppen Gldttel BS/ol BAkIcAGNARARS Mugihwhi ch t he
means for mai ”L@éu%a@&gttﬁ@ugﬁ%a%%gké&v@%tp%%&&%iﬁé DhsRAB PR For

exanpl e, the upper. support br may 1 nclude an eyel et which can be
aligned with t e%@@f’é@“&%&%&“ﬁsﬁ% U sealing plate. The eyel ets can 'be

mai ntained in an aligned position, for exanple by -a bolt or karabiner.
In preferred embodiments, the upper abutment means is elongated and includes

20 guide means at the end remote from the acvess shaft wall. The purpose of the guide
means i5 to maintain the rope used to actuate the valve in the optimum position for
valve actnation. For example, thé guide meang may be en eyclet through which. the
rope passes. The extent of elongation of the upper abutrent means is such that the

~ angle formed between the scaling Plate’anc_l the rope assists lifing of the sealing plate.

25 The most preferved énglc is 45 degrees (measured when the rope is taut but nof yat
~acting on the sealing plate} but variation frorn this angle is possible.

The upper support bracket preferably includes locking means to which the

_ agans for maintaining the valve in an open position can be locked. For example, the

30 upper support bracket may include an eyelet which can be aligned with the eyelet on

the hinged sealing piate. The eyclets can be maintained in an aligned position, for
example by a bolt or karabiner.

In preferred crubodiments, the plug includes means for assisting extraction of
35 the plug from the interior of the gravity flow gystem pipe via the access shaft, In
prefesred embodiments, the plug is provided with at least one eyelet to which a rope or




In preferred enbodi nents, the plug includes neans for assisting extraction
of 35 the plug fromthe interior of the gravity flow system pipe via the
access shaft. In preferred enbodi nents, the plug is provided with at |east
one eyel a rope or WO 2006/047835 PCT/ AU2 rod may
be attacﬁ%% @b pu?h the plug fromthe pipe. The eyelg%??gg%%gﬁg”%onnected
to the base plate and/or, the upper support plate, and/or the upper

abut ment means and/or the | ower support plate. 5 In a second aspect, the
present invention provides a nethod of sealing a. gravity flow system pipe
by inserting into said pipe a plug according to the first aspect of the
invention. In a third aspect, the present invention provides a nethod of

sealing a gravity 10 flow system p by inserting into said pipe a plug
conprising a rfﬂlnﬁi’yl%ﬁf?dﬁg\ﬂ?f@%“m%‘g@ww% The geeloiE)gney bpepecséing at | east
partial |y enca¥€dusklals and/efethe npieheppiradae aiiéir thy uppteftomathensadshavi ng an
abut ment surf adejoveughpdiiphite. upon insertion, the sleeve is deforned and
t he abutnent surface forns a seali ng engagenment with the interi or surface

of the gravity fl O%z?%’e?énﬁ%poctptg {;resent i{wei%mgg)#)qgcs arlr)%re r?fse e pre

invention is a_de efrom
fluid flow ng f‘ﬁ‘gfﬁsﬂ’t% m%e’"a“f“ﬁm&b?ﬂdrfép W@%’F“r‘f@ to Q“elﬁ‘&élfﬁpﬁit Bast

partial |y i nseifvsiee |nto sai d pipe and having an external surface adapted
to abut with an inner surface of the pipe to substantially prevent fluid

flow ng theretbro 2 3@ bt 1h6 3 tenlBv: 66 2 Bile - ithin
d b6 ol e E‘% n?zhc?ﬁ%ﬁ%ﬁ?ii@ iﬁg?fg@ i,%%\rlmablle and,

sai d body, i

cl osabl e toSigeg’cﬂ@twétegr,*iﬂ’c L ﬁy fitate
renoval of sai i% FO %?’% easﬁa"bﬁ?} A H‘i"’n%‘?‘ﬁ' S]("ﬁv“§a’3§pect of
t he invention, %‘B @mﬁra‘ﬂ YR Hse: s thasuen isationT e skiswyis may be

formed of stai fAffessdspéde abytmeng mrfatm fogeap ewiinee crgagelvent Witk thpliwetorc:  The
external surf asefof oftiiterdsimd§ovnayieeipa Sl eeve that at |east partially
encases thasbody. The.sleeve may be defornmable, and in one form t he

sl eeve nmay conpri 5@&§fourﬂl a@ﬁcﬁ the Bfé?cn&ﬁgeg JIRPJ &VJG@%E 01%1‘.91" gﬁ%]s
el astically defp rrg)gli% ﬁwé{ Br 1 east. one @ £ ayer may be
forned of vul eanlg : éeﬁ'go R F°‘3?P6‘B‘B%ra @5%5&% or
Linatex 800(r)?k partially Insertable into sald plpe and having an external surface adapted to abut with an

- inmer sircface of the pipe to substantially prevent finid flowing thersthrough; and af least

20 one valve element arranged within said body, said at least one valve clement being
selectively openable and closable to permit said ﬂmd to flow through said body to
facilitate removal of said body from said pipe. '

In one embodiment of this aspect of the invention, the body is frusto- cc:moal in

25 shape. The body may be formed of stailess steel, aluminium, composite ¢carbon or
_plastic.” The external sutface of the body may be a sleeve that at ledst partia{ly encases

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

ane deformable layer may be formed of vulganised rubber, neoprene closed ccll ubber
30 foarh or Linatex 800@

In another form, the sleeve may further comprise an abrasion resistant layer, the
abrasion resistant layer being outermost to form the ¢external surfacc The abrasion
tesistant layer may be Linatex 800®. '

35




In another form the sleeve may further conprise an abrasion resistant

| ayer, the abrasion resistant |ayer being outernbst to formthe external
surface. The abrasion resistant |ayer may be Linatex 800(r). 35 V\D
2006/ 047 / 005/ 001703 8 In anot her enbodlne

i ncl ude gg(?ﬁ(f%gwghannel termnating at one end at Cﬁré‘“to}?%@gﬂg:’ apertures
formed on a base. pl ate. The base plate nay be attached to an end of the
body, such that each aperture may be selectively operable and closable
using the valve elenent. The valve el enent may conprise a sealing plate 5
connected to the base plate at a hinge.,6The sealing plate may include a
sealing layer for inproving the seal b%tvveen the sealing plate and the
aperture. The sealing |layer may be Linatex 800(r) or a closed cell foam
I n anot her enbodi msyanotherreboduncg tel wripmey beluderagitonbobhashd keomigativg at 0 al | ow
10 renote act uads @ a0bnd fremdralapteiodes MMALIGSE 86 phe. Orha\bhds\bidd @iy Byystem | n
this regard, t&%uhc&@cla\.ﬁ%n@&ﬁﬁ@c% @Mtﬂ%&aﬁa@%&@&&;’ﬁés&d@c}w&y@&aﬁchﬁd ng val ve.

Thr oughout th| S atl ¥I tions such as
. conpri ses” lpssgi usm%l 5‘86 efe?lfntm% ﬁ%] g?%e(')ﬂcsimf‘y o f“?e%hng pl?‘f usi-on. of a

stated 15 eﬁ eﬁ?é’ﬁ?c‘:edl%"?‘éﬁﬁ? PlgP atgybige. Hie atB‘F’%‘P‘é ﬁt"?lmgi Inee§er s or

steps, but not impievingdhd seal hyhveer the mqyngaﬂdwemddhceﬂmmc Thatebmrlagr meY ep, or

group of el enehtBinatéxrB0eger sci@ed aligpm. Brief Description-of the Draw ngs 20
A preferred enmbodi ment of the present invention will now be descri bed with

reference to the a%pmyta@pg#.g& %é#b Je%lc\Mé tC:LJ J%sdgynvﬁbhneﬁmmn@w

Cross-secti aI Vi ew o S i nvention; 25
Figure 2 shg\/vs A taeaﬁ‘aa‘%fmé'&fhf)f’ W?“F%@E%%W ‘ﬁlﬂys[?f" ?’h@ preagaihe

i nvention; Fi gelyedesnidpyibe abpedyvige osifistmiént of the pr esent i nvention
in position in a  sewer pi-pe at the commencenent of downstream work;" 30

Fi gure 4 shows t he ThionghouteHb0sHetiBeution fhet BEd PloaSRRL!, o WeiidiibNsuch 490si tion in

a sewer pipe a&oﬂp{'—l&s'c SRb&ErksAR", Gfin 40 WRGEFRAM WK the inclusion .of a stated
15 element, integer or step, or group of elements, integers ot steps, but nof the exclnsion of -
any other clemont, integer or step, or group of elements, infegers ot sieps.

Brief Description-of the Drawings

20 _ " A preferred embodiment of the present invention will now be described with
reference to the accompanying Figures in which:

Figure 1 shows a cross-scctmual view of a first embodlment of the present
invention; |
25

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

Figures 3 shows the first embodiment of the present invention in position in a
- spwer pipe at the commencement of downstream works
30
Figure 4 shows the first embodiment of the present invention in position in a
sewer pipe at the completion of downstream work;

Figure 5 shows the opetiing of the valve of the first ercbodiment of the present
35 invention prior ' ’




Figure 5 shows the opening of the valve of the first enbodi nrent of the
present 35 invention prior. W 2006/ 047835 PCT/ AU2005/ 001703 9 Figure 6
shows a cross-sectional view of a second enbodi nent of the present

inventio 7/ shows an end view of the second e W ?9% t he
pr esent :\Hvelﬁ"tgll'deﬁs . Figure 8 shows an end view of a 'ﬁ)tog odi nent of
the present inventi on and Figure 9 shows a cross-sectional view of the

third enbodi ment of the present 10 Detail ed Description of the Draw ngs
Figures 1 and 2 show a cross sectional view and end view of a first

enbodi mrent of the present invention. 15 The plug 50 conprises a
frusto-conical stainless steel body 1, having a base plate 5, The

t hi ckness of the body walls and base plate being substantially constant at
around 3 mm The wéigue Gthowhe owbsgiediod digwl of ameonbatbedinmit bhitha peseeve 2 made
up of a 20 'défveriombl € | ayer 4 and an abrasion resistant |ayer 3. The
deformable layer 4 is forned of neoprene closed cell foamrubber having a
t hi ckness of about e _Nneo e 0 r bonded to the rigid
body I using_an adﬁég%f m;";hnende “Pwaograhgr?ecro @‘i’“% Ogﬁ'fﬁoftg 175008 IYF e ) eeve 2
is formed of “Li nat ex 8000 haV| ng a thickness of about 6 nmm  The abrasion
resistant |ayer 3 piggiedcbevmendidtoriviiitdenbediorm: df dapommbbratinmdby the 25
interior surface of the gravity flow pipe. The abrasion resistant |ayer 3

is preferably bondeghdoanohdierdeio ks dranaiadnbitint: RdRSiye. The |ength
of the plug 50, namely the length of the frusto-conical portion of the

pl ug 50 can VL e L ndlgl A t he application for which the plug 50 is to
be used. 3 m‘cﬁﬁ%—%ﬂg@has a |l ength between 100 - 300nmto
provi de sufficient surface contact against the interior walls of the
gravity flow pipe iFiguygRil @pd 7 shovg ctogs sewions eidy atdend fwiof 4 fatteebsdimbitng. The
maxi num di anet efthefretchdnaicdsi on resi stant |layer 3 may al-so vary and is

| ar gel y dependant upon the d| aneter of the gravity flow pipe in which it is

to be. used 135

The plug 50 comprises a frusto-conical stainless steel body 1, having a base
plate 5, The thickness of the body walls and base plate being substanually constant a¢
around 3 mm.

‘ The ‘walls of the rigid body 1 are coated with a sleeve 2 mtade up of a
20 deformable layer 4 and an abrasion resistant layer 3. The deformable layer 4 is formed
of neoprene closed ¢ell foarn rubber having a thickness of about 12 mm. The neoprene
foam rubber is bonded to the rigid body 1 wsing an adhesive, “The abrasion resistant
layer 3 of the sleeve 2 is formed of Linatex 800® having a thickness of about 6 mm.
The abrasion resistant layer 3 protects the deformahle Iayer 4 from abrasion by the ‘
25 interior surface of the gravity flow pipe. The abrasion resistant layer 3 is prcferably
* bonded to the deformable layer 4 nsing adhesive.

The length of the plug 50, namely the length of the frusto-copical portion of the
plug S0 can vary depending upon the application for which the plog 50 is to be nsed.
30 Typically, the plug 50 has a length between 100 - 300mm to provide sufficient susface
- contact against the interior walls of the gravity flow pipe in which it is to be used, to
facilitate sealing. ‘The maximum diameter of the abrasion resistant layer 3 may also
- vary and is largely dependant ypon the diameter of the gravity flow pipe ju which it i
to be nsed.
35




WD 2006/ 047835 PCT/ AU2005/ 001703 10 The rigid body 1 is hollow, with the
holl ow interior formng a through channel 7 termnating in: an aperture 6
formed in the base plate 5 of the rigid body 1. The aperture is defined by
a fl ange Nng fromthe base plate 5. 5 The ri nge8|s
seat ed by&ggé(gﬁcghcomrl sing a scaling plate 10 havi %&f/%ﬁzgﬂgsaqoil (31 layer 11
for ensuring a good seal of the plate 10 against the rim The sealing

| ayer 11 is fornmed of Linatex 800(r). The sealing-plate 10 and sealing

| ayer 11 are connected to the base plate 5 by a hinge (not shown in Figure
1). The hinged plate 10 is pivotable fgcpma cl osed position as shown in
Figure 1 to an open position (as shown 10 in Figure 5) in which the sealing
| ayer 11 | oses contact with the rimof the flange 8 to expose the aperture
6 to enable fluid tBeW‘B’ﬁ\?dtyﬁr*%‘l?ﬁﬁw't“‘ﬁ@ﬂtﬁhﬂlj‘)%ﬂte“qfﬁ‘émé%ta@%’%@f happed Ace of the
seal i ng pl at e Il@mingtingrig\eh dediug ¢ gl wythé bise bRt SThithe gigidibedy 1.2 Tkl ows f or
renote actuati eperiofe if definedaly u Bangh B ekibidiz fiogdi«thasedlatedpe or rod may be 15
attached to the eyelet 12 and activated froma renote p05|t|on wlift the
scaling plateg 10 .a n from.t.he apert The seal i ng
olate 10 is grl en r’igx %Hhagattgg‘)éwgga%c]dbagﬁllﬁccog?nwésc%j%%l% pe/ r od

ext endi ng up tﬁé@;‘% %‘? F‘Esuﬁ"%gat%?@d @ﬁ'ﬂfﬁ}‘ié’@tedf) agat‘qﬁbﬂ‘@?‘avff%/";ﬁeﬂ'l"ﬁw syst em
such that a nedeplll Fifergedrf/binding8088t i By sbyiugplaicrifiand eoliy lumg il mst t he
ropel rod i s sufchingéteint tebampre 3y himgle (@t shbie icighel). T8 wimed alagqobe used to
20 assi st in exdfiakdpledfvodd bb®pdlivgDlodd @M RE B&E §pa%i’ﬁa£ tas ki OW g

e [ SaT S SESESERAAlNS BBl A LS, ol S kT 3 0

be used to nai nt a| 1.tion Scussed in
nore detail bel ()Q/vEe {3’3 “‘g %?Pch‘?ﬂ’ fﬂgﬁ @B‘ﬁﬁﬁ%@%‘gﬁ%ans for, stabl lising the
plug 50 and preventing 25 slippage of the plug 50 within the pipe of the
gravity flow syst erfibe Fipssaliserfage ¢f thassefing platepi0dy protidad grith ag kyetea i3. oFheof  t he
base plate 5 f repshttihelicuibatranid @luhyon\ne ik ivasd. I OSd rbdafiila fae orirttkngyaet abut ment
of the plug &0.amkché ibhe ey h7 iddqa:rvm@iﬁm@m%&%ﬁu@@%ﬁmmﬁgmzﬁa fegard, a

| dver. support i nga Deelighe il eXhanEa RBLORNGLE @g!p% ﬁm%t@ g plate 5

and has a throu h- hol € ‘a thee urther
conpri ses an up oy mﬂ@(’f%’t&’ v% cKet? ef?ifiv’\?ﬁeﬁg:’ﬁg SRSl 8 eteélg?’“ﬁ%o ase plate
5 at an upper @a‘“ Wf‘a%‘n‘t"éh Bt # mResp %‘#qﬂpﬁg%@?’i bh 2 Fsividygan i n
Fig. 3). The upﬁﬁ@?ﬁf S preirad iprudfidiast to PBendi wivds The oriet Hendyalsebpisad ® 5 and i s
ori ent at ed 20 assist in extraction of the plug 50 from the aceess shaft following maintenance or
: aceess to the gravity flow system. The eyelet 12 may also be used to maintain the
+ - valve in an open posttion as will be discussed in more detail below.

. . The plug 50 further comprises means for stabilising the plng 50 and preventing
25 slippage of the plug 50 within the pipe of the gravity flow system. This is achieved by
preventing inclination of the basc plate 5 from the substantially vertical position by
indirect nbutment of the plug 50 with the wall/floor of the access shaft, In this regard, a
lower supporting bracket 17 extends perpendicularly from the base plate 5and hasa -
througb-hole 19 and o threaded it 18, :
30 . ) : .

The plug 50 firther comprises an upper support bracket 13 which is connected
to the base plate 5 at an upper cdge, when orientated 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 substantially
35 perpendiclarly to the access shaft wall. The upper support bracket 13 includes a

through-hole 16 and a threaded ont 15,




such that the upper portion of the bracket 13 extends up the access shaft
substantially 35 perpendicularly to the access shaft wall. The upper
support bracket 13 includes a through-hole 16 and a threaded nut 15. WO
2006/ 047 / 005/001703 Il The upper support br 3 is also

pr ovi ded%?@%@ s for assisting extraction of the %‘%@ Ul"H The gravity
flow system in the formof an eyelet 14. The eyelet .14 provides an
anchor point to which a rod or rope can be attached to pull the 5 plug 50
fromthe gravity flow systemafter use. The rope or rod nay extend up the
access shaft to an entry point of the avity flow system such that the
plug 50 can be renptely renoved and retrieved fromthe gravity now system
wi thout the need for a worker to physically enter the gravity flow system
The eyel et 14 can al so be used as |ocking neans to which the eyelet 12 can
be | ooked using a Bl tpper sloperhlbiadlest Bois A9 pravidelakith tiees Vil essisiog an open
position as al éxtidaidn bOmapey fom Ref @ity ﬂ@w&ﬁteEﬂ, B3he ﬁmamnz);eieam afteernati ve

enbodi ment of ¢ Etﬂﬁ&i&gaﬁ&cﬁ&%\éﬂtm wiknlb$ orr@ .T;h’cd{o ﬁQhEJ S no
flange 8 extendi a al.l n cplate 10 is

arranged to sit. %?(]ué?fg gﬁavftﬁglo‘g ?sfegcgﬁ%fmtﬁ% B’g%gr ‘m[d up the 15

aperture 6 for%ﬁsfﬁgF%%““W‘P%ﬁfWV%gﬁmSYSF"@W‘% tﬁ@l’é{’;ﬁ é’&‘} ed t hat

surface of theremsehremeyep ht retrit@d \iivincthe gevitydfiswssystire wistwethe bepdors may al so

be provi ded W ke is plakicaly endaite fradidy floar @Gl Eheafeldpd bamlso $€tded &gai nst t he

base plate 5. 10&015 ReARFRO LI e A28 DOWR benloa!eg%mgfﬁa%ﬂﬁi of kardtiRe WPPer

support bragk e*nm}l%g%vc%%ngﬁn%ﬁﬁdn%ﬂmﬁédtty?b re than one through-hole 16
e

and threade nut rovi a.varie p05|t| ons for the upper
abutnment neans, as_wl| be di:scussed below, to provide for fitting of the

plug 50 in a vari eReferins Bofies ¢ 214 s lmtie %@Gﬂl@?ﬁvﬁh‘gfﬂlﬁﬂ/\}”@?@tenﬁ 25

Fi gure 3 showslit this spbafgnes0 tiery inmp Bpey fibitmding Gein tliedasewiatcinhassugrtayi ty 1 ow
system The gr suiidgypifid TWs Syt isB fhosihdRtmifid: bf AE 56 plas 5af kalBe | Nt 0 Whi ch
the plug 50 15Saﬂ@eﬁk’d@'f&iﬁc&ﬂ%&edﬂﬁlﬁk%npﬂﬁ@ﬁ@\hﬁ%gaﬁpﬂﬁa@&@@tsﬁ&&:@oﬁtﬂ@t the

abut nent surfa c r of the
pi pe. 30 An up(i’:)&alus;é;fpk}t@?0 Mmﬂc’%%&gﬂ%b%gf%g g‘“&ﬁé’é“?g {iﬁﬁgaded screw

n
22, is inserté IIE? %e*ﬁgm?ﬂf%bﬁmﬁ eé’“f@ :‘;f%d t hreaded nut' provided in
t he upper support plate 13-such that the screw 22 abuts the sidewall of
t he access shaft. Thitg eproém@mag shown in Figs. 6 and 7, the upper support bracket 13 may . -
20 e provided with mare than one th:ough-hole 16 and threaded mut 15 to.provide a
_ variety of positions for the vpper abuiment means, as will be disoussed below, to
provide for fitting of the plug 50 in a varicty of apphcations and sized grawty flow
systoms.

25 - Figure 3 shows the plug 50 in an operating position within a gravity flow
system. The gravity flow systern is provided with access shaft 20 into which the plug
50 is maoually lowered and pushed into the pipe such that the gbutment surface of the
sleeve 2 contacts the interior surface of the pipe. '

30 An upper gbutment means, in the form of an elongate threaded screw 22, is
inserted through the fhough hole 16 and threaded nut provided in the upper support
plate 13 such that the screw 22 gbuis the sidewall of the access shaft, This prevenis
inclination of the basc plate 5 from the vertical and thus prevents slipping of the top
edge of the plug 50 ageinst the interior surface of the pipe. The elongate threaded

35 sorew 22 also includes a guide theans in the form of an eyelet 23, the purpesc of which
will be discussed in more detail below. As discussed in relation to the eyelets 12, 14




inclination of the base plate 5 fromthe vertical and thus prevents
slipping of the top edge of the plug 50 against the interior surface of
the pi pe. The elongate threaded 35 screw 22 al so includes a guide nmeans in
t he forn1 an e el et 23, the purpose of which wll be discussed in nore
det ai | Eﬁscussed inrelation to the eyeletgﬁﬁ?'%9?%&3%006/047835
PCTIAU2005/001703 12 above, the eyelet 23 can al so be used as neans for
assisting extraction of the plug from the interior of the gravity flow
system foll owi ng use. A |lower abutnent neans, in the formof second
threaded screw 21, is inserted 5 throygh the threaded nut 18 and the

t brough-hol e 19 provided in the | ower support bracket 17 such that the

t hreaded screw 21 abuts agalnst the bottom surface of the _.access shaft.
This | ower abufitEniremeihe® spelso hevsed psgneanseropsistns phation ofgoestye

preventing i nch merioond theferavinefidyasyetop fdipwinguser om t he vertical and thus
prevents slipping of the bottomedge of the plug 50 against .the interior

surf?ce oL the pi pﬁloxbc@aﬁﬁmf%ﬁ QWhs! A e B FsedoliBinRhdtd sé@wb? &M&ht&ﬂ Il%

posi tioned syc a Ve i S sealin

seal i ng the ap&ﬂ%gh Ebe%hrga\f\%@ ‘ﬁelg g&atﬁrgﬁgﬁmw%@mm%d "f&' “% %gﬁge 8 on the
base plate- 5. TEIEetoMEh Hat Q‘Ftﬁéf’adF%E‘:ée?"t ?b??“%ﬁ?‘%%"t@ﬁ?ﬁl ﬁ‘fjfafﬁ it plug 50
wi thin the pipeseesa shidpe Tois low@agebRunentsmenns alsthecls to stpliiliseetpe bt 59.2bon t he

seal ing pl ate }fivenihiy isclinojps oftfle by pl&t S Gof 855 Yertitaliod gk pich@tsglitipthe oheans

(eyelet, 23). O%Cﬁ)&ﬁ)ﬂéﬂﬁﬁﬁ%‘i}l@%ﬁ@%ﬁheﬁﬂeh‘?cl?sulrﬂ@ctof'ﬂie_lglp% mai nt ai ned at an
angl e of abqyt 45 degrees to the sealing plate 10 he manner in which the

rope 24 is attache t he g 50 i S.shown_ in Fi and 20 Figure 4
shows the plug 50 %ﬁsugg‘Pﬁ%%H %OF%%ﬁﬁwfaF@“aﬁaﬁgqﬁﬁt Wg?Rsto be
performed in t&sg 1‘15‘5’5‘1‘%“!’15@3&( ]Vg auprtary &t whirh ingdefingghbiyEe 8@ when t he
plug 50 is podictiueendan thic bk platelie -pi pe, waste water buil ds up: behind the
pl ug 50. Dependi ng upon the anount of water flow ng through the gravity
flow systemyst he p%ﬁ&‘b"rQ&é@&sﬁrﬂ&%ﬁ&s&o@iﬁg%&ﬂug@@%ﬁﬂﬂtﬁeﬁﬁpe}ﬂ 020 coul d be
sufficient to QM%% Uk e@ﬁoﬁ'tﬁ ai‘ti\g& hﬁﬂp{gg 24&1 E c€nabling

ertakers in

wat er to pass thro I
t he pipes d0mm§W? an1o &%glgﬁdg%ﬁgdﬁg TTVV§ d?ﬁ d°the
safety of the WGikEFda "éd%ﬁe%?k" the grpingaiate 4§ e Thy 'é@é‘ﬁc"% of the
| ower and which the rope 24 is attached to the plug 50 is shown in Figures 4 and 5. .

20 : ' '

" Figore 4 shows the plug 50 in use in a pipe to facilitate downstream Work to be
porformed in the pipes of the pravity flow system. As can be acen, 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

25  water behind the plug 50 could be sufficient to ¢anse the plug S0 to slp within the pipe

theroby ensbling water to pass through the pipe, jeopardising any work being

_ undertaken' in the pipes downstream of the plug 50 and potentially endangering the

- safety of the workers performing such work, However, the presence of the lower and

upper abutment means in the form of the th:caded sorews 22, 21 abutting agamst the

30 floor and wall of the access shaft respectively, stabilises the plug 50 to prcvent slipping
of the plug 50 and hence blocking the passage of water through the pipe.

When work downstream of the plug 50 is completed, it is pecessary 1o remove
the plug to allow normal flow of waste water to resume, thereby relieving the build-up
35 of waste water behind the plug 50.




upper abutnment nmeans in the formof the threaded screws 22, 21 abutting
agai nst the 30 floor and wall ottbe access shaft respectively, stabilises
the plug 50 to prevent slipping of the plug 50 and hence bl ocking the
passage Q ter through the pipe. Wien work domnstre of the plug 50 is
conpl et e&LO\A?‘Sm?s??ecessary to renmove the plug to al IS NG R 78? ow of
waste water to resune, thereby relieving the build-up 35 of wastewater
behi nd the plug 50. WO 2006/ 047835 PCT/ AU2005/ 001703 13 Due to the
presence of the build-up of water pressure behind the plug 50, it is
difficult to sinply manually renove the plug 50 fromthe gravity fl ow
system agai nst such pressure. Thereforld, in order to relieve the water
pressure and thus facilitate renoval of the plug 50, the valvye is opened

by the lifting of Dﬂetofﬁﬁbaﬁrlﬁaﬂ:cﬁt‘&E%mﬂdqlpaﬂ@a&hﬂcsﬁurﬁm%ﬂlu%)&@rltﬂsl away from
the aperture 6gmag: Shk kﬂmﬁhﬂHﬁﬁvﬁma g% %ﬁ%§§ﬂi &ﬁh! from
Wﬁﬁ@ﬁ‘

out side of the access s t _usi.n elet 12 on
t he hi nged seaf %B’Wte EYC’NFH%%‘gngtPéd PrEP (gmﬁﬁg’l g& Hai nt ai ned

by the eyel et Tepgvebef thaplug 0 baudtr isenewd by the fifing pﬁtbeaxe@sxg pipfa 19 &fddlieng of the
seal i ng pl at& s@linglgreAsl eey Soalthengopiates Hbwnsindimsetl Tios ivosfectaivay from
the aperture GremwBEifRm\RERL of 68 Bootks Sihalt bk Q&Ee Izah@m@a&ﬁ ihbl E)%[cﬁlﬁﬁﬂ t he

t hrough- Channelhcﬂmgefds&a!ﬁﬁgﬂkﬂé%f)ﬁmt E&%féﬁﬁlefr&b@:zﬂs gRUgh the
pi pe, so that S|gn| icantly

i
reduced. The v£$ve can“dﬁesa(r?real%%alﬁ tge ‘f%o&lb %‘“ﬁ%’%lat?ron for the duration

of the draining by the |ocking of the allgned eyelets (eyelet .12 on the
sealing 15 pfate 16sBaabyetide 10 capediihmoupper Taubpartivhpaekewaes) using a
bolt or karabi mmrdrmzﬁmegltmeaﬂwmrbdaﬂdtmtbmﬁghmamt}epluba[stob@mfethceduced and
in particul ar dsiai med thrdizh Nhd Iibﬁaea%@ﬁ§th§h\a§tér prbsburd BRORE S PSS bBli€ t O renove
the plug 50. Thesplig RGyEaN BE vakh € EEﬁLé £l \ﬁi’a%'ﬁ{]y for

¢

exanpl e by mani the a reafter, the
pl ug. 50 can R Lt ?d %ﬂﬂ é“? } agﬁwu5|ﬁewiﬁge ﬁ’fﬁ@“%ﬁtached to

e ral
the sealing} glﬁ?ﬁ i?@*@?“ﬂﬁ“ﬂ P@Fﬁﬁﬂ?ﬁéﬁ?ﬁtFﬁémﬂﬁﬁ€“2ﬁ@§%mﬁé untied from

the . eyelet 12 and retied to one of the other eyelets, e.g. the eyelet 23
on the threaded scﬂ@w!héﬁmmem<ﬁh@&@y&k@hmhémamhth@mﬁpﬁ@mnSMmpnmmdbracket
13, to provi de t:dmimraGeetd Phill iftRbdAes BlssiMB Ghove H;g& gragsdgn pal 1 ed from
the pipe. 25 FLGIK&Srd AP Hipd nahON), Y& lex AR HanGIDAL tﬁae@clng&éd d:Bfsep! U9 50 of
the present 20 screw 22. Thereafler, the plug 50 can be raiscd from the access shaft using the rope 24

- attached o the sealing plate eyelet 12. Altematively, the rope 24can be untied from the
cyclet 12 and retied 1o one of the other eyelets, e.g. the eyelet 23 on the fhrcaded screw
22, or the eyelet 14 on the upper support bracket 13, to provide a more ngld point: at
which the plug 50 can be pulled from the pipe. '

25
_ Figures 8 and 9 show vet another embodiment of the plug 50 of the present
invention. This plug 50 is typically of a larger size to be used with a larger sized
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 6 greater surface area of the

30 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 Jarger
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 bedy 1 to the
aperiure 6 to provide -strength and rigiity to the base plate 5 to withstand such

35 pressure. The internal bracing members 31 way be welded to the internal face of the




invention. This plug 50 is typically of a larger size to be used with a

| arger sized gravity flow pipe. As such, the maxi num di aneter of the
abrasion resistant layer 3 my be in the range of 800 - 900 mm thereby
presenti n‘apa q%,reat er surface area of the 30 base plate 5 azgal nst the flow
of water WeHPH*PRe gravity flow pipe, which greatly PGHYRRLELYE he
pressures experienced by the base plate 5 during use. Due to the |arger
pressures experienced by the base plate 5, a plurality of bracing nenbers
31 are provided on the internal face of the base plate 5 extending from
the rigid body 1 to the aperture 6 to ﬁ{ow de strength and rigidity to the
base plate 5 to withstand Such 35 press The internal bracing nmenbers 31
may be welded to the-internal face of the WO 2006/ 047835 PCT/ AU2005/ 001703
14 base pl at e $asaglatesirowimwnas thehbicknossif Kie Sase @latet g th asraspd Biferttmay be
increased to fusbiigbdaABOiontRdiabRsfke i Ncrease in pressure. As opposed to
the plug 50 described in relation to Figs. | - 7 above, the plug 50 5 of
Figs. 8 and 9 enplqys_a nul ter ressuerele se systemto
remove the plu 8P1%°8°dtt?1h‘ 5&‘%3&@%%&%@#‘% e 'f?’i’évep?“ﬁ 830 subj ect ed
to. As shown Snﬁg E‘g%:lgé%"r??ﬂpli’iﬁ Apuiplestags WaELIesRIe splcet sysicpidel egeEt thons 33, 35,
37 are arr angealug\vdae otfhrerraizewhterrpeesfires flephgds suljodiddeo. askowalmaielarly 0 enabl e
gradual rel easen Bf. 9,heplulid tof Ypedvdd@ins BHI BUGH a%eﬂ@rand@ch H&-&Q pdit€e Pi ped

sections 33, 2?&&9&% Henite YU Ed%%)é efftuc? HfBH o e ol R g&& gnh 19 g
t hr ough the ?%] lfeé’v}l}&&f téc&gg3 %Sﬁf%%‘”ﬁ%’éw %fmﬁdﬁéﬂ‘m 8‘6 %u§ i.ons 33
are provi ded® Wl"fshf? weg i PRS0 gt ‘P?rfn%aﬂ@‘ﬁaﬁdﬁﬁéféhr Beevi ousl y

descri bed, whi é‘F?Sf(f‘éﬁﬁlB‘éedrseﬂWB@é?y act uated by way of a rope/rod 15 received
t hr ough the eyelets 12, - to open the flow path associated with the piped

section. In this amaw\gmxﬁeasddmaswepmﬁmmmm@emmgglatehe iRtdg 50 from

the gravity fl " I i ated
thor outh t Qﬁi} %&9&&@%&%@&8@&&8@ téi I% %ﬁa %ﬁélggtu on 37

SSO
may be first) y opene ﬁygats t?‘? J’bpa%?/\ﬁ?ogl %n‘é’ﬁi?‘tﬁ Fﬁé‘e P’hg to flow
thraugh the pi p& ‘ss%‘(??ﬁcﬁ‘ﬁ“t?,‘ﬂjmﬁ‘bﬂt%ﬁ’”n’@ e theplie W Tan BT AT of
bui |l t-up wat er St¥imbipgpvins aaptepede sbthe inmes 8Focinadahepyityy e bispwigsctling pressur e
bei ng exerted att Wensfpuipted with pipat ertiaddinngtoe Findy bpmed plaadve b baifii-uphe pl ug

50, the hi nged waseadnidagndiag 6 Slovk Guréie @R ipdl@beitdnt 7. FhRwRIzRedcae6tdons 35 and
33 may then fe ahiak sty wat@ﬁ@f&uém&e Mcﬁﬁ%y ! @Q&y@éﬂﬂ@&@ gregsﬁl%pe(:t ively.
to increase t hei)eﬂcné Qvgrtytpllﬂggbu?&»up S agalnst the base plate 5 of the plug 50, the hinged

sealing plates 10 associated with the piped sections 35 and 33 way then be actuated to

open the piped sections 35 and 33 respectively to increase the flow volume of the water

possing through the plug 50 to further relieve the built-up pressire behind the plug,

25_ Upon relieving the build-up of pressure, the plog 50 can be temoved from plpe as
discussed above. S

Whilst each of the above embodiments have bcc.u dcscﬁbed in relation to g

remotely accessible hinged valve to facilitate water pressure release in the gravity flow

30 system, it will be apprcclated that other types of valvés, such as hntterﬂy valves or
sliding valves, could also ba employed.

" Yt will be apprecisted that the plug 50 according to the invenfion has numeroys

. advantages over the kmown expandable plugs. - Firstly, it is more. easily mannfactured.
35 Secondly, it does not rely on pneumatic pressure to seal the pipe and thus does not
require the provision of a pneumatic purup ner means. for monitoring pressure.
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hi nged v§%8§a$é$?50|lltate wat er pressure rel ease ink %ﬁ’ flom1 30
system it will be appreciated that other types of valves such as
butterfly valves or sliding valves, could al so be enployed. It will be
appreciated that the plug 50 according to the inventi-on has nunerous
advant ages over the known expandabl e pIu s.. Firstly, it is nore. easily
manuf actured. 35 Secondly, it does not ! ely on pneumatic pressure to seal
t he pipe and thus does not require the provision of a pneumatic punp nor
‘means. for nofisthemiong ifpraess tuet. a2 00 Gh8 BB Rk ALRQAGLDOETE3 15

Furthernore, i thasaRkeéwithsis lﬁd?ﬁugsh%wla@ oE RO BLiARE ﬁ%otsﬁiser:t doneflownst r eam
vorkers  than thgau.esnanda {bﬁsgh&%§rﬁmﬂw&/§n§x§/ Hpalth & id g}}m%&at It

cannot burst, h& dog gllre I's”not so
restricted in oo™ Moé’fcf ‘“t‘i’ 75 FEF o135 qravily o gysiem 28d g b ifier ed i nt o
an access shéfFmﬁﬁhﬁmUW%VWFWm§Wﬁﬂm%yﬁpéﬁWEwu forced into the -5 downstream
pipe, with the optional use of lubricant. It will be further appreciated by

persons skilled inu kgt wmrmaa;ppma@myspmmrm@a @fn%mastw{hwnmuil cations
may be nmade tOv&:ﬂﬁoﬂsQ}{@&trbéAfﬁcﬁ%n&Q@% vhdde b\ gp&&%, gga@%s W t hout
S%af SC[

departing from The
present enb§g|§%Q um%ﬂ&wmgﬁdqggmﬁ Omp%eﬁgp %H?ﬁﬁ?F Bects as
illustrativ HPTRESEE bedippnts geg dherofyge, t@%ﬂoﬁﬁwﬂfm Al RGeS W‘B‘Hﬂq"g

frust o- coni cal *Pheostegipetivand whi ch conprises a rigid body having a base

pl ate, ‘the rigid body being at least partially encased in a sleeve, the 5
sl eeve bei ng deformabl e and havi ng an abutnent surface for abutnent against
the interior surface of a gravity flow system pi pe, wherein the plug

i ncludes a through channel terminating at one end at an aperture on the
base plate, the aperture being selectively openable and closable using a
val ve, and wherein the plug includes neans




for assisting extraction of the plug fromthe interior of the gravity flow
system 10 2. The plug according to claim1l wherein said sleeve conprises
at | east one deformable |ayer forned of an el astically defornmable polyner.
3. The plug according to claiml| wherein the sleeve conprises an- abrasion
15 resistant |ayer, the abrasion resisfént | ayer being outernpst to form
the abutnent surface. 4. The plug according to claim1l wherein the valve
conprises a sealing plate connected to the base plate at a hinge. 20 5.
The plug ageafifi.-ng to claim1l wherein the valve is provided with neans to
all ow actuation of the valve fromoutside the gravity flow system 6. The
plug according to claim1 further conprising neans to prevent slipping of
25 the plug w Ahplagtieichiipardyo-payeihi $ap®fant hehihmcdoh?ﬂisépa ®fidthirlybase

plate fromthe wvertical when. positioned |n a gravit | pw system pi pe. 7.
The pl ug g]%‘é‘?# di %aﬁetpéé:tg’l %erﬁl%daﬂ@?’ AP 8 Leaﬁte%ar%g]‘yyo e%‘iﬂé?/ﬁm asﬁ?eﬁﬁi act by
abut nent elieeteebeidg rdefarinabler anddibvieg tdny amittbntt hefdck dor abotiient againkt tfc an
access sh - Of VA - [ a
aravi ty 1 oG ukage of 3 Ba0y oy bUTARE Tndin ST lees ST
claim1, shanckisaninalipgrt iongendiabrn apestusd erhe bescdplfisy tid apertire fheingbut nent
surface foiomivelySGrhhtg 1ROGRLSHEREINY 4 Paild)Gnk HIREER thS Phulagauels hBgsIravity
flom/syst?n1 5 pipe. . . .

or assisting exiraction of the plug from the interior of the gravity flow system.

10
2. The plug according to claim 1 wherein said sleeve comprises at least one

deformable layer formed of an elastically deformable polymer.

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

surface.

4. The plug according to claim 1 wherein the valve comprises a sealing plate
connected to the base plate at a hinge.

20
5. The plug according to claim 1 wherein the valve is provided with means to

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

6. The plug according to claim 1 further comprising means to prevent slipping of
25 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.

7. The plug according to claim 6 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

30 gravity flow system,

8. A method of sealing a gravity flow system pipe by inserting into said pipe a plug
according to claim 1, 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

35 pipe.




