1 Gavity Flow Isolation Device Cross-Reference to Related Applications 5
The. present application clains priority from Provisional Patent Application
No 2004906412 filed on 08 Novenber 2004, the contents of which is
incorporated herein by reference. Field of the Invention 10 This
invention relates to an isolation device. In particular, this invention
relates to an isolation device in the formof 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 Inventions Gavity flow systens, such as
sewer systens, regularly require maintenance or repair and it is well
known to block, or isolate, a sewer pipe fromfluid flowing therethrough ,
io allow the necessary work toGberitydilew Eladign Dgdeshst ream from the - 20

bl ockage. The plugs in comon usage for creating the necessary bl ockage are
expandabl e orgjoafkatRl8 RLHAS Apdth.8xaMl e of which is the Mini Ball(r)
manuf actured Dby Cherne Tnaustrres, Inc. of Mnnesota U S. A This
|nflatable | ug- includes.an inflatable central portion capped at each end
by steel platE&proseet applireticd clyios piiity frem Provisiaaldtitushynlicpivedlont i ¢ pressure
to gript he lmoammz £il4h bROSNEYerRE2IVAPEY cdnlRl 8PWhici R ieiBAtdd herefnl Ui d f1 ow
therethrough are considerabl e problems associated with such

i nfl at abl e’ ugs irstly, there are problens associated with the
under-pressure of the plug i.e. when insufficient pneumatic pressure is

suppl i ed, for_leﬁaﬁﬁﬁéMMe event of failure of the pneumatic 30 punp. In
this case,1¢he sealing grip of the inflatable portion against the interior
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and t hen, uItlrrat jetIOI’lO he pl ug

0
within the pi [ %JOPéi'gﬂf”tm %65’98?&? e@P&\ﬂé‘fﬁfﬁPf% up
behi nd t he pl algemw@rﬂqwmtpmefommgx ama sdvensystemvel . with consi derabl e
force and energy, towards the wor kers in the downstream section of 35 the
pi pe, whi cis i 8, RDMRMSH e ik - undesirabl e. To avoid such problems, it is
intended thaf an |nT|atab p ug |s used in conjunction mnth a restraint

but such restraints may be
Gravity flow systems, such as sewer systems, regulatly requn'c maintenance or

- repair and it is well known to blook, or isolate, a sewer pipe from fluid flowing
therethrough, to allow the necessary waork to be carried ont downstreani from the
- 20 blockage. The plugs in common usage for creating the necessary blockage are
cxpandable or-inflatable plugs, an example of which is the Muni Ball® manufastured
- by Chetns Industdes, Inc. of Mimnnesota U.8,A.  This inflatable plug includes an
 indlatable central portion capped at sach end by steel plates, The seniral portion is
inflated using pnoumatic pressure to grip the interior surface of the pipe, thereby

- 25 - pteventing finid flow therethrough.

 There are considerable problems associated with such inflatable pligs. Firstly,

there are prqbleﬁ:s associated with the under-pressure of the plug i.e. when insufficient
premmatic pressure is supplied, i‘or example in the event of failure of the pneumatic

30 pump. In this case, the sealing gnp of the inflatable portion against the interior sutface
- of the pipe will be lost leading initially to undesirable leaks and then ultimately to the
potentialiy 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 tavel.
with considerable force and energy, towards the workers in the downstream section of

35 the pipe, which is obviously highly undesirable. To avoid such problems, it is intended
that an inflatable plug is used in conjunction with 2 restraint but such restraints may be




2 readily omtted by a user. Secondly, there are problens associated with
over- pressurisation of the plug. If too nuch pressure is applied by the
pneumatic punp, the inflatable portion nay over-inflate to such an extent
that it can burst, or otherwise fail. This will lead to a flood of water
towards any workers present down-stream of the plug, 5 together with the

hi gh- speed projection of the remains of the plug, as a result, of both the
bui |l d-up of water pressure'and the busting action of the plug. Several
workers have lost their lives as a resylt of an inflatable plug bursting
or failing in such a manner. In an attenpt to protect workers in such
conditions, it is recormmended that an 10 exclusion area.is created around
the plug. |t Wiyl euitedbynmended Stdvallyt tlerprespublens ssppbtddvitiootde pl ug be

conti nuously pmiﬁitﬁs@ﬂi@daf&&lﬂﬁ?%&)otﬂ%pkﬁﬁiﬁéﬁaﬁﬁhc@ﬁ?ihel%&&faﬂ& gumgle@s not
occur - Adherllgﬂ %bqe%%lgwspaﬁa{egésw a?mqhﬁlt%g?bbe‘pom%onvenﬁﬁnt for

wor ker s, part Ce€ requirene % 8 make
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re?:u :err;sﬂt 8¢ bhiBuPHOWhS R8sshfe AdGRIDEAHS %a&noofﬂwiﬂu etSe%woﬁée%@? f"hr to
inflate the nconveni.en neces ranspor e
conpr essor toat%b% oeclgﬁ%ﬁsao’?s i E‘E@é‘bff 3’“13@%%3% Tsyst em
and access 20 shafts maybe Iocat ed in rough or steep. terrai n The present
invention is diredt@datteomptitodsotpeiovdrtirnin sucld eosiditiend, ris iceahatideg dat 4t pe, or
Secti ons ofg ae:dalusisn Mu@&ee&e@%aﬁ}i iR lpg, SR by A& édagd BEORL SBs@s SOcCi at ed
with the knovﬂp{g Iatmac,,blie 25 Ani gfl)l}s%ﬁ sSsion Blécf)cumants acts,
material s, ar th es ‘H‘f%ly Ocqpsury, et pder; of QYTERESE ' t he
present speci e&&?ﬁ QR gﬁd?é%ﬂi?Momascgmﬂméda@mwﬂe#wﬁgwawcf@m ext for
t he present i vodser,i MCulatlywdwnGpadm‘e@aemaﬁeam agprerafiim ®sindie dxbiatiomny or

al | of thHeseasRt fiefssil@r Mo a!Q:f R pfshitel & Hndh8d Qo QMioWERE coRMRHPN

general kn . t el evant to the present invention as it
exi st ed be?y\"rgxglfzgmIn ?f%rlﬁgs@gﬁj “each claim of th| s application.

Summary of the | nventi on 35 in a f irst aspect,. the ' present invention
provi des a plug c&mpHy.segreguirdnging fgocﬂye pinsawm:g oé haomppbat dp proddei gi d
body being at cdngagtedparrtd hﬂ’]laie)thﬁlﬁg’i%d)eiiﬁhoﬁveﬁ{ﬁﬁ&\é @ is hd¥Bssary to transport the
compressor to the location of an access shaft of the gravity flow system and accesy
20  shafis may be located in rough or steep. terrain,

The present invention is directed towards providing a device for isolating a pipe,
ot sections of a pipe, which substantially ameliorates the probléms_ agsociated with the -
known inflatable plugs. . ' ‘

25 : :

Any discussion of docutments, acts, matcnais, devices, atticles or the hke which

has been inchded in the present speczﬁcatwn i solely for the purpose of providing a

cantext for the present invention. It Is not to be taken.as an admission that any or all of

' these matters form part of the prior art base or weie common genetal knowledge in the

* 30 field relevant to the present inventian as it existed before the pnorxty date of each olaim
of this appllcatmn

Summary of the Invention

35 Ta a first aspect, the present invention provides a plug comprising a rigid body
having a base plate, the rigid body being at least partially encased in a slceve the




.3 sl eeve being deformabl e and having an abutnment surface for abutnent
against the interior surface of a gravity now system pi pe. Preferably, the
plug is frusto-conical in shape. This allows for accommpdation 5 of slight
variations in pipe dianeter. The abutnment between the abutnment surface on
the sleeve and the interior surface of the pipe will occur towards the

| arger dianmeter end of the frusto-conical plug in | arger dianeter pipes
and, preferably, towards the mddle of the plug in smaller dianeter pipes.
10 In preferred enbodi nents, the rigid Qody is formed of stainless steel,

al um nium conposite carbon or plastic. The material nmust be' sufficiently
rigid so as not to deformwhen inserted into the gravity flow system pi pe.
Mat eri al s whi 8%vabeing (defrmale and heihan abgeént scfxeuir Aiaimeet epaipbshet e car bon
and/ or pl ast i eeftyouiierDs gravilg 8bw afaten fige. f aci | i tate transportation of the
pl ug between.l ocations. |5 The sl eeve preferably conprises at |east one

def or mabl e | ayernghi eh.is preferably fornmed of_an elastically deformable
pol ymer. For exanpietratin dhagalps s fapioronica yashapy. Faly alewsig aredrdalen cani sed

rubber, for3 exfalipiteanitions in pipe dinessr. oThe3uientbetwetntihe statriontiyfhod e
ITf]tye(r]I (fs) may meizeae@n@mnemmmcsmﬁ@ﬂl p@?ﬂllg:oétﬂl@cﬂ%d_ sfmaaga{didﬂa&%ew 2? B?go
e deforma . e, ca of. def orm en i.nser into the
pi pe of the gﬁ%\{L y | ?%n\}véﬁs?%gEEH%N%P%%R%%%%ESiaﬁ@éﬁ%‘gﬂ\é\fl}wggseﬁymg th a pi pe
i irregular TRI% B seallEiiasiel PRS- caused by wear or as a result of the
manuf acturing process and the deformable |[ayer(s) nust be deformable to
;:ﬁnf orm wi tdnt_ ;ag{ ek r]ﬁ@ibhlr&j chiBb @b, ﬁ}‘éufiéigc?ocﬂz ;]st SRl p&”bstg.i%leg)sf eler abl y,
e i nnernos . - .ac o.Lhe ody -usi_n
adhesi ve but any q%%%&n%'ﬁ %?t%é%?g ,?)rfg%sgﬁ% ?%’: m?f‘m%%é?ﬁs{é%ﬁggug?mﬂg%f’& Egﬂg? ng) can
be used. TheBEngFRED Beehasrrtadratodhs 5%%‘19@" P&t PRRd Masels ik Body nust
be suffici ent lightertinatcightvesnely aprlesgime wapodt cabe and/otwastie now rbebhest | ayer

fromthe rigi deshatiyio fﬁﬂitﬁt@'%ﬁ%ﬁdfﬁ@ﬂﬁ%héﬁéﬁn&@mﬁ&% sl eeve further
conprises an abrasion resistant |ayer, the abrasion resistant |ayer being

outernost to for he_abut nent. surface. As :
mﬁw pleeve preferably comprises at least one deformable layer which is

preferably formed of an ¢lastically deformable polymer, For example, the deformsble
'_ layer(s) may be formed of vulcanised ribber, for example with 4 hardness of 30 Dura,
. Alternatively, the layer(é) may be made of neoprene cloged cell rubbier foam or Linatex
20 800®. The deformable Jayer(s) must be capable of deforming when inserted into the
pipe of the gravity flow system. Qfien, the interior surface of such a pipe is iﬂegulér
nwing to deterioration caused by weat or as a result of the mamfacturing process and
the deformable layer(s) must be deformable to conform with 'the itregular interior
L sutface of the pipe. '
25
Preferably, the innermost defoxmable layet is attached to the rigid bedy using
‘adhesive but any known form of bonding {e.g. chemical or heat bonding) can be used.
- The bonding between the deformable layer and the rigid body mnst be sufficient so that
water pressure cannot shear the deformable layer fromn the rigid body.
30 : | -

In profemred embodiments, the sleeve firther comprises an abrasion resistant
layer, the abrasion resistant layer being cutermost fo form the abutment surfice. As
mentioned previously, the imterior surface of o gravity fow system pipe is ofien
itregular s a result of wear; The surface will be abrasive and providing an abrasion
35 Tesistant layer allows protection of the deformable layer which may not be so resistant




mentioned previously, the interior surface of a gravity flow system pipe is
often irregular as a result .of wear; The surface will be abrasive and
provi di ng an abrasion 35 resistant |ayer allows protection of the

def ormabl e | ayer which nay not be so resistant 4 to abrasion. In
especially preferred enbodi nents, the abrasion resistant |layer is Linatex
800. In an especially preferred enbodi nent, the sleeve conprises a
defornmabl e layer 5 forned of neoprene closed cell rubber foamand an
abrasion resistant layer fornmed of Lingtex 8000. Preferably, the abrasion
resistant layer is attached to the deformabl e | ayer using adhesive but any
known form of bonding (e.g. chem cal' or heat bonding) can be used. 1Q The
bondi ng bet wei@ ribregien| alnepspeqiallst pigterred: fembedinants.sbe husionassiaplassisr e cannot
shear the alltisséxB00®esi stant |ayer fromthe deformable layer(s). In
preferred enbodi nents, the plug includes one or nore through channel s
termnating at on end at ..one _or ures on the e pI I n nost
preferred 15 enb%ﬁ?ﬁﬁﬂ??ﬂy?ﬁ@“?ﬂF@Eﬁﬁngﬁaﬁﬁﬂﬁgeﬁﬁ?ﬁﬁmﬂb %&MFh
interior wal |&mgr of meorineic| dnsed palfi mbliso fypm aidan abyssion msremtaﬁser @m:eb@ﬁ vel y
openabl e and kihassdsl®. usi ng one or nore valves. In use, this

t hr ough- channel and apertures allow fl'ow of waste water through. the plug

when the one or \/\g ves are open. 20 After insertion of the plug into
bl B

the gravity flow 15108 rsREntlaYes isatiarhef do the AamaplsAYEE RSt e wat er
wi || be bl ockaslesieduiy lﬂiga‘nlf@kmﬂf hoadingn@. 2 Hemitaligr haat bdadingoee s useghaf t .

Af ter wor ki ormesion@agbeteeGOmP 1982 thust e shfSicRECRSEAWhatdr PrefsBR¥ ot ARaPl Ug from
the gravity ﬁul: SEEMV A Eﬁ&&ﬁgﬁ&g&ﬁﬁ?&mme wat er pressure of the

waste water int access I npe mmoval of the plug. To reduce
this problem after conpl etion 25 of the downstream work,-the valve can be -
opened so that .wa¥t Brefgred rembaflistmisathe plig mcludgs @@hmmmoneﬁbroth@am be

drai ned t hr oughnitdiag pt oige dnd at @64IGEmibl ApstakRlonREBSH Rite. | HRREH fghfreoval  of
connect o 1o § R RE RS aincl o) o RALKE LG m*fﬁrﬁ PEBL NP O P e
a sealing | aye$lgtde *[Q rtﬁbe X se&cé‘:%?ltl] B@?@Q%ﬁnq Fes lf‘%i“ﬁdmﬁl at"@)é‘a
aperture. TheVdesl inq‘gver tétgsethmrreh ?ha@qeérratﬂpyrr@res aewoﬁvm@fea&mv@m thtousmch as

Li nat ex 8000, theplugmﬁém&ednmlmurém amiopsn. al . :

20 After insettion of the plug into the gravity flow system pipe via the access shafi,
the flow of waste water will be blocked and will build up behind thé plug in the access
s_haft: After work downstream is completed, it is necessary fo remove the phug from the
gravity flow system via the access shaft. The water pressure of the waste water in the

. acoess shaft will impede removal of the plug. To reduce this problem, after completion,

25 of the dowsnstream work, the valve ean be opened so that waste water which has buikt

~up -behind the plug can be drained ﬂm:)ugh the plug to reduce the water pressure
tmpeding removal of the plug.

In preferred emboditnents, the valve comprises a sealing plate comected to the
.30 base plate at @ hinge. The sealing plate may include a sealing layer for improving the
- seal between the sealing plate and aperture. The sealing layer is preferably a
defortnable material such as Linatex 800®, or a closed cell foam material,

To farther assist sealiné, the base plate mey be provided with a raised flange
35 defining the aperture, In preferred embodiments, the sealing plate seals against the rim
of the flange. '




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 seals against the rim of the flange. 5 The valve may alternatively
be a slide valve, a butterfly valve or any other valve which can
selectively open and close the aperture. 5 Preferably, the valve can be
actuated fromoutside the access shaft and the valve is preferably
provided with neans to all ow external actuation. For exanple, the hinged
sealing plate may include an eyelet to which a rope or rod may be attached
toallow |ifting of the plate to reveal the aperture. to Preferably, the
val ve includes neans for. nmaintaining the valve in an open position. For
exanpl e, the eyelet on the hinged sealing plate may be secured to anot her
.part of the val v8he valbeohay tlivenatiedy bavgslidl adles, avay:fiyalvebhayapes valve. | n
preferred enbﬁﬂicﬂwg&ecﬁﬂg%@W&dlcﬂﬁgmgﬁ erfRANS to prevent slipping of the
15 plug wi thin the pjpe water pressure caused by the build up of
water in the access shaft may cause slipping of the plug; slipping could
occur at the top GFEEY.dhe WG be aquatsdfiompuiskiedhe astespipafignd GBS ualvs in t he
plug sitting ayyaforely poaidedwith bars tb MEovpéxRRual Winiskbon { 1R ehiade:, e aingedTOVi NQ

froma verti C@am@ﬁh& QR ﬁﬁuc%rhn' fet f&%x&?é iotpggp ¥nd\/1\ﬁ+5j S attadled 1By NOt

result in |lea ug nore cul’t to Fenove Ttom the
pi pe after 2oi(€ﬁébﬁ%\,\ﬂ§§¥%§ﬁ%’ ?‘E“"torrpl eted. Accordingly, the base plate

is preferably provided wth neans to prevent inclination of the base plate
fromthe védtical Pudfemblpomib tisbReitlclisdes tfoags it thntﬁinﬁﬁg the Yelr€ W PhNPen These

means may act;&moﬁbyaﬂﬁ%p@tw@fa shﬁl@ s ?ﬁﬁ%g&{e &Mg}o&‘?ga% f1 oor

and/or wall o erm oor € access
shaft" may re er&ﬁ%&gﬁ?\ ‘?h‘a@‘ §ﬁﬁhf’§81§te@?m¥ PBEEE*shaft. For exanpl e,

the | ower support: bracket may abut directly or indirectly against the
bott om surface of T pfdfiamwd chimdieent:ohephigdbolidaemamsab ptotent atigesisoshal t . | n

pref e red gyl wanishe ﬁiﬁ@vmt&lpz%slﬁré &ﬁ@éd%ﬁ@gﬁ}iu PloP¥hleft il dos@ | ovier
and/ olropan upp% %Laﬁ%%sfegﬁ l%:iétgeg? E$ '3%???} e %5\/\?%90 g“%gdﬁﬁﬁ elro egge
of the plug. %ﬁé’f“gp ,Sglpfbﬂpgag %ﬁﬁ%ﬁa@rﬁ%mﬁa& @yg’@%eﬁmaw vitiie fheping, Wilher
support br ackie bajerplgle mbeng fdmerdsoibhinmsitien totah dndlieskgossitmpokilsthiiaaket
ext ends subst agmfrksalthyleakage, it may make the plug tore difficult to remove from the pipe after
20 the downstream work is completed. Accordingly, the base plate is preferably provided:

with means to prevent inclination of the hase plate from the vertical when positioned in

a gravity flow system pipe. . These means may act by abutment either duectly or

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

a5 « Use of the term "floor of the access sheft"-may refer to any lower s_.urihc:é of the
aceess shafl. For example, the lower support bracket may abut directly or indirecily
against the bottom surface of a flow channel formed at the base of the acoess shaft.

In prefeuéd embodiments, the base plate is prefmbly'pxovided with a lower
30 support bracket for p;cvenﬁ_ug slipping of the lowcr edge of the plug andfor an upper
support bracket for preventing slipping of the upper edge of the plug. Most preferred -
embodiments have both au upper and lower support bracket.

In preferred embodiments, the lower support bxacke:t extends substantisfly

35 pmpend;cularly from the base plate and i use, mdlrecﬂy abuts the floor of the access
. shaft.




35 perpendicularly fromthe base plate and, in use, indirectly abuts the
floor of the access shaft. 6 |In preferred enbodi nents, the upper support
bracket extends fromthe 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 5
access shaft. The term"indirectly abut(s)" is used to nean that the upper
support bracket is connectable to an upper abutnment nmeans which abuts the
wal | 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
abut nent neans which abuts the floor of the access shaft when the plug is
positioned in the gravity flow system pi pe. The or each abutnent neans is
preferably adj ustiaipraferied eprbodimbnts,dhenppormpmbaitbeacket ritonls b base ekt

dept hs/ wi dt hsind ER@mEHREK thah) AGK,hS ufFRY p&AsH bf BRMPpa sﬁlrﬁoﬁtwdmkmkenand a

threaded nut %&cw&%&ﬁgalﬁﬁga}guﬁg#r% Cr%ra‘%ﬁetﬁsﬁr duc@?gﬁroué% gfad/ or

| ower abut rren neans ew passil ng e respectr ve
support br dclgtestnfy adj ustabl e to acconmpdate different depths/w dths of
access shaft. In preferred enbodi nents, the upper abutnent neans is

el ongat ed and i nciwdesn “iR@iredity ﬁtﬁmqa?a@%seatmhﬁ&@&%é@gm gupb5:@ Bt eisaccess
shaft wall. Jaﬁne%ﬁ@?cf%&ge}ﬁﬁm%ﬂ{& %ﬂ%ﬁ@m&%ﬁ%&%%&%&sﬂ&'ﬁ% e used to

actuate the Mim poSt I on
exanpl e, the %P'ﬂ%’%&‘ﬁ%ﬂeﬁé&ﬂ’ﬁé@ﬁyé&?@ﬂ‘%t&?ﬁ%&% Vo Stapart Faﬁlp“émpasses
The ext entl0ofcophaotabiate a@fovwef atuieent peens wiocit aim’rsttherMnsf the agnggsivhatt Whtn t he

ang: e forlrreg tbeﬁmge,rboﬁmuaae@m vﬂ&%ﬂ-s ﬁ'@cp&cﬁéﬁébi&ﬁenl:fnfﬁdsgg wﬁf t[rﬁ
sealin a (S re en e
9 plal g ngaﬁjurr?ﬁéme b SRR Lt@v Pud ecggggr%e%atm

rope is taut searn variation from
this angle is possrble The upper support bracket preferably includes
| ocki ng means to. Wké sippeth brackesamey bash howd mthabughhigletand avthiegded gt and open

posi tion can fadddckes. miade waRahe np;sdﬂendr&(}waraﬁﬁtnﬁhmm ths RagRbL My

include an e thembi.aged
seal i ng pl at yﬂe‘?{re&%ﬁﬁmmﬁ% mQ?esgéaugya%Pal ne crpﬁe%ﬁ ’*‘fa‘éﬁg‘é posi t?%!ra] for

exanmpl e by a %‘gf’rfm sﬁg?“"sﬁﬁr%' eferred enbodi nents, the plug includes
means for assisting extraction of, .

In preferred embodxments the upper abuune.nt means is elongatcd and includes

20 guide means at the end remote from the access shalt wall. The putpose of the guide

means is to-maintain the rope used to actuate the valve in the optimmum position for

valve actuation. For example, thé gdde meang may be en eyelet through which-the

rope passes. The extent of elongahon of the upper abutinent means is such-that the

~ angle formed between the sealing piate and the rope assists lifting of the sealing plate.

25 The tost preferred angle is 45 degrees (measured when the rope is taut but not yet
-acting on the sealing plate} but variation from this angle Is possible.

The upper support bracket preferably includes locking means to which the

_ meang for maintaining the valve in an open position can be locked. For examplo, the

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

the hinged sealing plate. The eyelets ¢an be maintained in an aligned position, for
example by a bolt or karabiner.

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




35 the plug fromthe interior of the gravity flow system pipe via the
access shaft. In preferred enbodinents, the plug is provided with at | east
one eyelet to which a rope or 7 rod may be attached to pull the plug from
the pipe. The eyelet(s) my be connected to the base plate and/or, the
upper support plate, and/or the upper abutnment neans and/or the | ower
support plate. 5 In a second aspect, the, present invention provides a

nmet hod 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 method of sealing a gravity 10 fl ow

system pi pe by . nsertjn nto _said pipe a plug conprisin rigid body
having a basé’ei 06 "ﬂ%dt}olpﬁp %E%/ﬂ?}’élﬂ??g’“é’&t% cHBktpty qoyn%é%ed in a

sl eeve, the sthe %ﬁéPlb%ftﬂgfor,dbéWamppompidtcfmﬂﬁonﬂ;eappeabwmmmcmmh%ﬁ such
that, upon i ngeldwepuppébslass] eeve is deforned and the abutnment surface
forms a seal ing engagenent with the interior surface of the gravity flow
system pipe, 15 In a fourth asﬂtj)ect the present invention is a .device for
i sol ating at | east® %5580 2Bt fOprep e pRTIAs s tethadoviiserling AN - ough,
sai d devi ce cBepsiystet pige baidsertiyg atto salthsips a plag hicatding th ischikaibet bithe sai d
pi pe and havi hgemidnext ernal surface adapted to abut with an, inner surface
of the pipe to substantially prevent .fluid flow ng therethrough and' at

| east 20 one valve el enent arranged within.said body, said at |east one
val ve el ement bei i¥y2 thied wspe\the prosnsb impitien aryides ¢ oustioll of seslipe p giavits ai d

fluid to flowlewEpighppaby isodiyng tao sfidpipk iatphigecorpiteing b rigld wwdl dabiggy from
sal d pipe. Lgb&@ Qlamdigiﬁde%f:mtg i Rt Py Alast 1 dd HRBIOBeevt %snggg y s
al uninium co eﬂé)llsa‘ll te a?l%P ioe 2 aﬁ]gﬁstsugg%‘r%hé‘)‘?f’eq'pﬁ’élmsg%"?’a%% %‘f"et‘ﬁe body
may be a slee O?rf?&t it ‘I’é'é@f‘le Pef [yme dowaling cogpremsaid yith Thee igstiseve may

be def or mabi eswiagiofithe perityfformysttmeirs] eeve may conprise at | east. one
def or mabl ei$ ayer formed of an el asticall y def or mabl e ‘pol yner.. The at | east

one def or mabl e Iax,«;gfo%ﬁ}{aéﬁﬁctftﬂéﬁggcggin u‘éo&asré' \ﬁgefgyl;% tire, o PRl P0Ion ¢l OSEd

cell rubber f oa t anot
further conpr P‘g r%ﬁ"r‘ Qé‘f“i; °‘?”B§ |ﬂ§‘¥%§FFP“$hay?%ﬁi defigpacomprising: a body at lean
pamally insertable into $aid pipe and having an external surface adapted to abut with an

- inner sicface of the pipe to substantially prevent flnid flowing therethrough; and at least |
20 one valve element arranged within said body, said at least one valve element being
selectively openable and. closable to permit said ﬂuui to ﬂow through said body to
facilitate removal of said bod.y from said pipe. :

In one embcdiment of this aspect of the invention, the body is frusto—camoal in

25 shape, The body may be formed of stainless steel, aluminium, compasite carbon or
. plastic. The external sutface of the body may be a sleeve that at least partially encases
the body. Thesleeve may be deformable, and in one form, the sleeve may éomprise at
least one deformable layer formed of an elastically deformable j;volymer The at least

one deformable Yayer may be formed of vuleatised mabber, neoprene closed: ccll Tubbet
30 foam or Linatex 800®.

In another form, the sleeve may further comprise an abrasion resistant layer, the
abrasion résistant Iayer being outermost to form fhe ¢xternal Surfacc The abrasion
Tesistant layer may be Linatex 300®. '

35




abrasion resistant |ayer being outernost to formthe external surface. The
abrasion resistant |ayer may be Linatex 8000. 35 { 8 1In another

enbodi ment, the body may include a through- channel term nating at one end
at one or nore apertures fornmed on a base.plate. .The base plate may be
attached to an end of the body, such that each aperture nay be sel ectively
openabl e and cl osable using the valve elenent. The val ve el enent may
conprise a sealing plate 5 connected to the base plate at a hinge. The
sealing plate may include a scaling laygr for inproving the seal between
the sealing plate and the aperture. The sealing | ayer may be Linatex
800(r) or a closed cell foam In another enbodinent, the valve elenent is
provi ded w th neatsaegicnenbagiment thebsyanaydealedeisdhropgh dippel AgImieatoe 8t out si de
the gravity fomvendysoagor mvrd Biestures argd okhebasy plave “Hlecsn plawayipeba

7 conpr i se on el S Glend AeTALS suh Bl dy BRBE g Bperfle Wi, 0L

under st ood t odf’s}?glir"'ﬁ'slnﬁéﬂq ﬁ@f’%gﬁ’&f‘ﬂt oﬁ‘ea%é’f’ffe&?“t pay 8?"3%%?,“%%‘?@8%‘?- or-

step, or grdupmpfotadiethebaze plitpetaddngs. The selipplabuey ndndadsealisgddvasioon of

any ot her cl eifgibving fé @EE betGarSihe Baalifd plgic QP tRfapahes e MeSealind 18EEMSy OF

steps. Brief ﬂ?ﬁﬁﬁt@%(iﬁ%%f%&s%ce@'fgﬁ%ngs 20 A preferred enbodi nent of the
ri

present invention w now be desc ed with reference to the acconpanyi ng
Figurés in which: Figure 3 shows a cross-sectional view of a first
enbodi nent of t he Ipreebert cuatiodipeent, ithn valve SiSmprtge proviied ythsmems éndlew ew of
the first edbegiciERtuadén bihbe PIaSRHRA ol Rt isRRity bW eWes B tsheyad e first
enbodi ment  of \hhenres gl vl IS Je%fﬁﬂ%{gt‘ii&ﬁﬂ in a sewer pipe at the

i 4°s

NI )
commencenent of downstream work; ’%‘ Figure ows the first enbodi nent of

the present invention in position in a sewer pipe at the conpletion of
downst ream wor k; Throughout this specification the word "comprise", or varations such as

"comprises” of oomprising”, will be undotstoed to imply the inclusion .of a stafed
15 element, integer or step, of group of elements, integers ot steps, but nof the exclusion of -
any other element, integer or step, or group of eletents, iniegers or steps.

Brief Description-of the Drawiﬁgg

20 * A preferred embodiment of the present invention will now be described with
reference {o the accompanying Figures in which:

Figure 1 shows a cross-gectional view of a. first embodiment of the prosent
invention; S '
25 ,

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

Figures 3 shows the first embodiment of the present fnvention in positon in a
~ sewer pipe at the commencement of downstream work;
30
Figure 4 shows the first emboditiient of the present invention-in pesition in a
sewer pipe at the completion of downstream work;

Figure 5 shows the opening of the valve of the ficst embodiment 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. 9 Figure 6 shows a cross-sectional view of a
second enbodi nent of the present invention; Figure 7 shows an end vi ew of
t he second enbodi nent of the present invention; 5 Figure 8 shows an end
view of a third enbodi nent of the present invention; and Figure 9 shows a
cross-sectional view of the third enbodi nent of the present 10 Detail ed
Description of the Drawings Figures 1 and 2 show a cross sectional view and
end view of a first enbodinment of the pyesent invention. 15 The plug 50
conprises a frusto-conical stainless steel body 1, having a base plate 5,
The thickness of the body walls. and base plate being substantially
constant at ar ouReBUS PriRowReCthR sPEiopal ieve of ¢ grcendymabpdimentraf thopreesat wi th a
sl eeve 2 nmadeitugniioh; a = 20 def ormabl e | ayer 4 and an abrasi on resi-stant

| ayer 3. The deformable layer 4 is formed of neoprene closed cell foam

rubber having a thick s of ahout mm The_neopre f oam ruhber is
bonded to the ri g?@uﬁ%g IS BE PGSO gqnggmbo P?@“&Efsﬁgrieﬁﬂt PESHStant

layer 3 of ¥he sleeve 2 is formed of Linatex 8008 having a thickness of

about 6 mm  The alguast Svwesas bRl of salied erdbddiBhneeiiis: frfientaietaiapdidce | ayer 4
fromabrasion by the 25 interior surface 'of the gravity flow pipe. The

abrasion resistant,.|ayer. 3 is preferabl, nded to the defornable |ayer 4
usi ng adhesi ve. Thég‘ﬁ‘%iﬂi" 58 %ﬁ%“‘m"%‘gv%?gﬁ%%ﬁ%quﬁéﬂwﬁﬁnﬁ he
fiusto-conical portion of the plug 50 can vary dependi ng upon the

appl i cati o0 f Detaildy Ddvcrfidtien jof the Dofking t 0 be used. 30 Typically, the pl u'g 50
has a | ength between 100 - 300mmto provide sufficient . .surface contact

agai nst the interiQr || 5,0f the gravity flow pipe. in ichit_ is to be
uged,_ to facili t'ﬁ%‘régsﬁlaﬂﬁﬁd%“fﬁgm%aﬁ?ﬁﬁﬂ%lﬁﬂ?vé IR -iahkid “f\é\g‘s&ﬁ?‘%&i?‘ﬁﬂ“

>

resi stant | ay®rBepsweart Wveggionyary and is |argely dependant upon the di aneter
of the gravity flow pipe in which it is to be used. 35 :
‘ 15 The plug 30 comprises @ frusto-conical stainless steel body 1, having a base
plate 5. The thickness of the body walls and base plate being substantially constant at
around 3 pun, ‘ g

’ The ‘walls of the rigid body 1 are coated with a sleeve 2 made up of a

20 deformable layer 4 and an abrasion tesistant layer 3. The deformable layer 4 is formed

of meoprene closed ¢ell foar rubber having a thickness of abont 12 mm. The neoprens

foam rubber is bonded to the rigid body 1 vsing 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 deformable layer 4 from abragjon by the '

25 interior surface of the gravity flow pipe. The sbrasion 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-copical portion of the
plug 50 cen vary depending upon the application for which the plog 50 is to be used.
30 Typically, the plug 50 has a length between 100 - 300mrn to provide sufficient surface
- 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 upon the diameter of the gravity flow pipe in which it is
to be used.
35




to The rigid body 1 is hollow, with the hollow interior formng a through
channel 7 termnating in an aperture 6 forned in the base plate 5 of the
rigid body 1. The aperture is defined by a flange 8 extending fromthe
base plate 5. 5 The rimof the flange 8 is sealed by a valve conprising a
sealing plate 10 having a sealing layer 11 for ensuring a good seal of the
plate 10 against the rim The sealing layer 11 is formed of Linatex
800(r). The sealing plate 10 and sealing |layer 11 ace connected to the
base plate 5 by a hinge (not shown in Figure 1). The hinged plate 10 is

pi votable froma closed position as shown in Figure 1 to an open position
(as shown 10|nF L, ch t se La er 11Ioss ct with
the rimof the fIa %@PWPE%%%WE‘ healﬂi’&" grigg Tqpring 2 AP o flow
through the plaginging Jee werwe faforget athe f@ﬂ? plife %@%ﬂlﬁm@dpﬂ’cdvé IG'h¢s

provi ded w t harueyeddinedi? a fdigs 8 extelddly o @k bAWHlafedr renote act uation of
the valve, In this regard, a rope or rod nay be 15 attached to the eyel et
12 and acti ated froma renpte position to lift the scaling plate 10 and
seal i ng | ay®r é'\r}ﬁ?“:\‘?fé'i‘ﬁ%%"' g’ﬁé?ﬁl‘i@rté’a@al"ffl‘?@%%&ﬁﬁ@a ’BEB'%@ 1952182 o1 i ent ed
to assi st easmhwwgldbrmHEmgalwtvyldth@gﬂetéﬂbdgaéxtthmdmnghupemhg access
shaft to the RREANGGoRled dfNBnaBixag00BY TeOWAIRLSHANE U sl 1aFer B Ko

pul I'i ng/ pi vot b&g{a&&i%%&% @&e b&%lﬁ/ﬂll %3{?& %ﬁ%ﬂ&st tB ogel rd{)qat 30
sufficient to,open ™ 3ot £o HE% pe useﬁg 250" assi st
in extracti on dvVaahe Hepg @eedfnﬂaﬁ?ﬁ%ﬁéha‘@%&@g@ﬁéﬂaﬁmwawm (#fesbA¥enance or
access -t o tlPe ingfFiaw 5y inf Witk ty stading 1a¥trel 1dyeb etntd2withthalnsof iheflaged t 0

mai ntai n the expssd he apeRuRfs t0 BEBIARSI b ifRH BSudM thi pigs@li- scussed in nore
detail below The plug. 50 further conprises-nmeans for stabilising the plug

50 and preventlng 255 e of the pl 50, within the pipe of the
gravity flow syst e {"§P$“§ig ithe Aegfingpld %F%Wé’ﬁ?‘ﬁ‘%ﬂiﬁ@ﬁeﬁ #516n ¢ t he
base plate 5 PY%QW@M@OMSI@QAGM&&M@W@FMW podbistréganl, Hyope oneid mewtheabut ment

Iof t he pl ugs S%acbrgth Hehgetanl2l shd h@ﬁﬁte@ﬁoﬂﬂ&%ﬁ&@ of Rt the kmﬁpmatcue?ar d, a
ower support ing. 1 £ 1%R @ ate 5
and has a throu hlit%glgﬁi[w ¥ E re egﬁnt I nt gé%%% 0%1%5 ?8 %%urt her
conprises -an 4pp Pc%nlf" Ffélmpfé'" t?f’rqnﬁgé‘péllﬁﬁ%"@? %‘GES @H plate 5
at an upper eﬂ%jegfﬂ\ﬂh’eﬂmﬁrﬁi}'%m andgthpina gnapp pRiling/pivotiiet doben @msmslh@wdmnln ~
Fig. 3). The uappetisuppind iseotfickst to berciit eaos THepelkf i tifssofleak@i© and i s
ori ent at €d20 assist in extraction of the plug 50 from the access shaft following maintenanse 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 cornprises means for stabilising the plog 50 and preventing

25 slippage of the plug 50 within the pipe of the pravity flow system. This is achieved by
preventing inclination of the base plate 5 from the substantially vertical position by
indirect abutment of the plug 50 with the wall/floor of the accoss shaft, In this repard, o
lower supporting bracket 17 extends perpcndlmlarly from the bage piatc S5andhasa
through-hole 19 and a threaded mut 18,

30 . i - : .

' The plug 50 further 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 perpendichlarly to the access shaft wall. The upper support bracket 13 includes a
through-hole 16 and a threaded nut 15.




such that the upper portion of the bracket 13 extends up the access shaft
substantially i 35 perpendicularly to the access shaft wall. The upper
support bracket 13 includes a throwhole 16 and a threaded nut 15. 11 The
upper support bracket 13 is also provided with neans for assisting
extraction of the plug fromthe 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 system after
use. The rope or rod may extend up the gccess shaft to an entry point of
the gravity flow system such that the plug 50 can be renotely renoved and
retrieved fromthe gravity flow systemw thout the need for a worker to
physically enter the gravity flow system The eyelet 14 can also be used as
| ocki ng means to Wk &hper Happoyie beesket 2l3c isnalbe pravided dwiths imegnsafan olssisting

kar abi ner to exdfttioRiontheiplgtig thelgieity BodyaRs,in BRShint 6Marddyeled 14U0EE O

above Referry Qéiaﬂ i alne plug
is shovvr% éyE!lgt (%‘%l}rghg&r% Rgm %rwﬁéﬁ ﬂ(g' o q‘% cﬁﬂ@@%@t Rgﬁ ing fromthe

base pl at e arP&“gag ﬂ’t’f‘ﬁhe By g‘g’éﬁ’ﬁt@“ b{‘e&t"é‘* 1804 @P%P?@ﬁé%ﬂ W%PP %9 ush with

the surface ofcashehafdsen ghigt pobs of thesgralitytilver SySiempertt hatahdplip fdremh Yeher ei n,

\1/%' mt ROt S{l@mﬂwrbmﬁddlanbee@ma%@m Eloﬁléﬁsftﬁemﬁ&utﬁﬂﬁaee@&&':ﬂ ng pl ate

ich con i ng
layer 11 to ‘ﬁ&%%é& BNl %f?“%“ﬁ%fﬁ%ﬂnimga b B bt bt SER,
embodi nent agl tE ﬁlerﬁfﬁl"’t? e b Sgsked %érbl‘) L deREPe ® may. 20

be provi deld vmalhfam]nﬂaval\hamampenwmmghmmbéto}ﬁo@nd t hreaded nut 15 to.
provide a variety of positi ons for the upper abutnment means, as wll be

di scussed bel ow, gy rq(ynﬁ ggigg % R riety of
applications kgr %]ra It xﬁ&f'dlfgj% éfh%cﬁlg flif‘?g;élgp s‘f)ﬁc%é/v\gl %‘Vﬁe pl ug 50
in an operati 9B 8¢ SPrieRping TR the paediatc s grliic y | ow
systemis prowprl IWWISG?@@M tes pig flushowith the enrfolns ofithe hase plaggp to5@alite nanual |y
| ower ed antb puehed 6ifamed iecipi PRdlsuRhboial it MiEbadutesail th&tlit{rﬁedaomﬁe t he
sl eeve 2 cont@gs ﬁm@ ) %%'c%taék‘ﬁ:faao‘éfe ﬁ&mts*}ﬁayp e &9«&&1%@9 yt ment
means, in th fe(%rihg)m an epgggg %d %/ I nserte hr ough
t he through h Y A HhY m% atF t he upper support plate
13 such that the screw 22.-abuts the sidewal | of the access shat This
prevents In the embodiment as showm in Figs. 6 and 7, the upper suppo:t bracket 13 may. -
20 be prtmdcd with more than one throughwholc 16 and threaded nut 15 to. provide a

. variety of positions for the npper abutment means, as will be discussed below, 1o

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

Systems, '

25 - Fignte 3 shows the plug 50 in an operating position ‘within a gravity flow
system. The gravity flow systern is provided with gccesa shaft 20 into which the plug
50 is manually lowered and pushed into the pipe such that the abutment surface of the
steeve 2 contacts the interior surface of the pipe. ' '

30 An upper sbuiment mcans, 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 screw 22 gbuis the sidewall of the access shaft, This prevenis
inclination of the basc plate 5 from the vertical and thus prevenis shipping of the top
edge of the plug 50 against the intetior surface of the pipe. The elongate threaded

35 screw 22 also includes a guide means in the form of an eyelet 23, the purposc of which
will be discussed in more defail below. As discussed in felation 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
the formof an eyelet 23, the purpose of which wll be discussed in nore
detail below As discussed in relation to the eyelets 12, 14 12 above, the
eyel et 23 can also be used as neans for assisting extraction of the plug
from the interior of the gravity flow systemfollow ng use. A | ower

abut ment nmeans, in the formof second ttwreaded screw 21, is inserted 5
through the threaded nut 18 and the through-hole 19 provided in the | ower

support brac et t hat, t.he threaded,screw 21 inst the
bottom surface o Wﬁ'l:&%ﬁ%%%%(’beswgi %Wffm?nga%ﬁ?%g ftﬁgglﬁ%ﬁgflso acts
to stabilise thnstegpin] tsgravly loprystenolioyiigves-i nati on of the base plate 5
fromthe vertical and thus prevents slipping of the bottom edge of the
nggpfggagal nst tﬂ%\kré}taﬁﬁﬁx%éﬁ abqnfs G&éeofoﬁﬁ ceéuﬁﬁage%%dégmﬁ&@vm ugg.-é 9 fh
the sealing M@%%@%‘* H‘l 'F{?P%h 'B’?"‘ \}%P’E?Pf‘dic “Hgﬁﬂslﬂ%%f B8P%Fthe ri m of
the flange 8 mﬁkﬁthb" wbéhqblﬂm élr@dedls:rtﬂeﬂbabltwgaaﬁtéw Horers rswifesn ofithe
|toos It L i oni nIg Ofcodsh §hafl. UThOlowet RinftrdeRemBind QisoackORLst@iliser @8 piey 56 1Bt t ached

o the eyel et s
t hr ough the é‘é &&%@?ﬁ;&f’ﬂ%a@ Etgﬁjﬁg{nhm-rr%ﬁ 85‘&%& e%’%ﬁﬁn‘g@i that it
is nalntalne e the RJpe 39 H@ﬁ@@@ng§ Fﬁ@“?eallng plate 10. The

manner in 1%hich the rope 24 is attached to the plug 50 is shown in Figures
4 and 5. 20 Fi gurgs/&hcs;homsmgk&;t@éymg&@ it Bpldsiss j:d’:htﬁnﬂl fich ot fRokiv tat e

downst r eam wog.chQ %E%E go'sgaﬁu ShetpRRe 8lufilifis Db ol ilop Y St om

Ascanbeseenﬂ @ itroned wt |nthe i pe, waste
wat er builds UpIHERPHD #§°50. Depending upon the anpunt of water
fl owi ng t-hrough the graV|ty fl.ow system the pressure of the waste 25 water
behi nd t hetpl ug Schmdrdﬂaﬁn@ttfofmaﬁ&ﬁdsnﬁtmmgeﬁmsplugBev@ﬂﬂﬁghﬁﬂp&, ardkiop Within

the pipe thejoahy ieRallhigababas: Itz%nﬂﬂéss%aﬁ . wth s RO ke QRALLL ST g any
wor k bei ng dertq}ﬂg d %;S u gfg a.nd -
potential Iy eﬁ ﬁ%e o] ?ﬁ%‘*a“%é%e?@g Scf)e@f ng‘r W‘%ﬁ uEH® wor k.
However, the Prigkigdat gr angheof gk 4% deprees to the seahng plate 10. The manner in
which the rope 24 is attached to the plug 50 is shown in Figures 4 and 5.
20 - ‘ '

" Figure 4 shows the plug 50 in use in a pipe to facilitate downstream ‘work ta be
porforred in the pipes of the gravity flow system. As can be scen, when the plug 50 is
positioned within the pipe, waste watet 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 sufficicnt to cause the plug 50 to slp within the pipe

thercby enmabling water to pass through the pipe, jeopardising any work being

undertaken in the pipes downstream of the plug 30 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 threaded screws 22, 21 abutting é,gaiﬂst the

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

When work downsireaw of the plug 50 is completed, it is necessary o 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 abutnent noans in the formof the threaded screws 22, 21 abutting
agai nst the 30 floor and wall of the access shaft respectively, stabilises
the plug 50 to prevent slipping of the plug 50 and hence bl ocking the
passage of water through the pipe. Wien work downstream of the plug 50 is
conpleted, it is oecessary to renove the plug to allow normal flow of
waste water to resune, thereby relieving-the build-up 35 of waste water
behind the plug 50. is Due to the presence of the build-up of water
pressure behind the plug 50; it is diffj,cult to sinply manually renove the
plug 50 fromthe gravity flow system agdi nst such pressure. Therefore, in
order to relieve the water pressure and thus facilitate renoval of the

pl ug 50, the val vBus ® tbpereshchyf thhbuid-dit efhveptafpréshee Benildi thxgpipt 50,6t 30 and t he

S sealing | ayaffodd ity I emBRAGL HEE 5B frofiSms BV Adhy KLl Goidsr ThI S 1S
effected ren% t u5|n .0, e 24

el
secured to tHe heg}%'fsgfe mfgt%ts H‘e"‘ﬁf’ t&e‘ﬁlaeé’ggﬁq RGP 13 ﬂtﬂﬁ%" te at
whi ch the rop&ugsl ‘Pfsth?ralf-lﬁﬁ@:l%ﬁl‘ﬁys egecddydhediftingodf thrsstlivg Pkatﬁrlé?didé escrew 22
facilitates tdeslingdayer rQ aofaytfven Sealpehge p at shol D in FhuAss.t Feissealficng pl ate 10

i's caused to !@Bb’t@l AR ot 0T P BRE LA in ghd ﬁa@@&gmﬂe Dotflfidle 1 hr ough
t he aperture d azm uﬂlg : the 0 ﬁjatore t he
fluid flow thfd °tsﬁ Elpi?g ﬁ%ﬁef “e’i"% ¥HE pl ug 50
is signific qﬂﬁhﬁr@m@dﬁfwﬁ@ Toeilitates fh%mlsbs Ofrﬁ:ﬁmaénmlere 19-n t he open -
position for the duration of the draining by the I ocking of the allgned

eyel ets (epel et 1&%@4}&@&?&@% d%ﬁfg & upper

waLer has E‘EE%BP%%? SR oot i kot fw%‘?ﬁgo rseeﬁge‘)fshﬁ’?f ©

it becones podd pinw dgonginipepipheso thaty 150 waleh @rossury bSEnE die plee Joeiroved from
t he pi Sg rr_?_ﬂ Wﬂmre%dgﬁuamm thl%zlvmmogu Infaiﬁtzﬁga(ity ?eﬂlelcggggbsﬂdmt fof gjaed]efl 20
sScrew Ed; @f ihe m.Q Yy ﬁleraﬂgcﬁe@ 149 18€12nGhS feali}2 usi ng
the rope 2 ternative t he
rope Zéplc anﬁ%eﬁ%%\?ﬁ &gidﬁy%lgﬁé{] tﬁg%f & %P‘P @%ﬁ%ﬁt‘fsﬁn@d‘ Oﬁlﬁéabg’fer t he )c/)t her
eyelets, e.g. the eyelet 23 on the threaded screw 22, or the eyelet 14 on
t he upper suppor t Opbreathk duild8p of wagis wtedhasa:camm@.mwdgml ipQiatbulat draiddd ch t he
plug 50 can bgomdlel0ekaf s1aM & B&:oﬁiepﬁ‘ﬁsaﬁle'fé SH9S 18 pAfaho? THE g K6 a0t her
enbodi ment  of :&B@ad@dﬁg th%%u% mérmgﬂ}p for e%pmplc by mampulatmg the e]ungated threaded

: 20 screw 22. Thereafter, the plug 50 can be raised from the access shaft using the rope 24

- attached to the sesling plate eyelet 12. Altemnatively, the rope 24can be untied from the

cyslet 12 and retied to one of the other eyelets, ¢.g. the eyelet 23 on the threadéd screw
22, or the eyelet 14 on the upper support bracket 13, to provide a more ﬁgid point at
which the plug 50 can be pulled fom the pips. '

25
. Figures 8 and 9 show yet another embodiment of the plug 50 of the present
invention. This plug 50 is typically of a larger size to be used with 2 larger sized
gravity flow pips. As such, the maximum diameter of the abrasion resistant layer 3
may be in the range of 800 - 900 mm, thereby presenting a greater surface area of the

30 base plate 5 against the flow of water within the pravity flow pipe, which greatly
increases the pressures experienced by the base plate 5 duting wse. 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 zigid body 1 to the
aperture & to provide-strength and rigidity 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
presenting a 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 |arger
pressures experienced by the base plate 5, a plurality of bracing nenbers
31 are provided on the internal face.ofythe 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 such 35 pressure. The internal bracing
nmembers 31 ne¥EShElRe) WSHovD aph thejthickncssauf thediee piptc vy be dncrdssed do Prrtee 5 as
shown, and t h&ctdncdenabsinofeadeteplogae. pl ate may. be increased to further
acconnDdate t he increase in pressure As opposed to the plug 50 descri bed

|nrelat|ontoP| 50 .5 of Figs, ,8 enpl oys a
mul tiple st age. wa ,a@%oﬁ "% Q@%@’%ﬁgaféﬁr%ﬂ*ﬁ 7’1“?‘?@"" ﬁfﬂﬂi‘bgg@ue to
the great er5 wefBigs. mbﬁ ﬁm@ﬂﬁfﬁmmt@bpemk@ﬁSMMWmhee clearly
inFig. 9, a ﬂhgrrd&t mtﬂsfe Grbat@iviod pReaikis S tc&?o HsGhdd Bagelapyer the
Ui 1 t-up vat eb SR SupRuRRL E G Bt D?*%? PoPhe A Sl @%ﬁﬁfgﬁ or ovi de
a variety of éﬁ"?@{imdg ]F“}SB FPSGDFWFCSI?&PF‘ I@%Pféﬁe{’%wﬂ%ﬁ ow

t hr ough the pPlg3&aThained SF%H%%Bﬁ,@mrqyaieh viegety of tited ofGéw péths throoght  di st al

pi ped sect i®NnwBith theatier odn H4W HEdARR theFAGE S00HEN 83 sAbMesPiMiciRdnshdihna hi nged
seal i ng pl at emgg,djsta@p&,glescc nyer as previously described, . which can be

renotely actuated by way of ‘a rope/rod 15 received through the eyelets 12,
to open the flow path associated with the piped section. In-this
arrangement ; upon Fash ¢iikepipidssctiops S providad wish a gingel ferlinmplatel?, irthvity f1ow

sys]r em foll or[/\mar@errm Iﬂrbﬁmail}&&sﬁfbc%hﬁmm @8 B¢ 2GSl adi@fedityera Wk opettb® hi nge?
sealin BES tg&% Lopened to
al | ow tg hepllgﬁr &ﬁ% i?i i g%l%&nﬂ tomp?fﬁﬂﬁggﬁgh st%&a Wg::éﬁl %ﬁgiﬁ‘rwedps ection
37. Following a re %%3“8?’ 5??%‘“&??’5 ¥ BEOTRPF 0 the, g gﬁ“(he pi ped
section 37, tREkELiplpwngcnigonanes pf the gines assr@errm@ Wﬁeﬂlﬂﬂl}ﬁgﬁﬁéﬁmgl t-up
wat er agai nst plelObageiapliatit Hpal settve 37 gy WOfirstishepdatd@atlow Iaabiingp pl at es
10 associ at edwgalet Sbhﬁd&&h@%iﬁ@% A&6 QR ﬂ;ﬁn@aqecﬁn g};y Fﬁﬁ'b%h ﬁgeq)? ted to
open the_PhaCHudff bt Al bl %roéghrtﬁ Biped LtEon 37, el SHBERE ehe feskirg™ VO! U

beitig exerted by the bullt-up water against the base plate 5 of the plug 50, the hinged '

sealing plates 10 assoociated with the piped sections 35 and 33 may then be actuated to

opén the piped settions 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 phig.

25 Upon relieving the build-up of pressure, the plug 50 can be removed from pipe, as
discussed above,

Whilst each of the above embodiments have Bccn described in relation to g

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

30  systemn, it will be apprcmated that other types of valvés, such as hutterfly valves or
sliding valves, could also bc employed.

"1t will be appreciated that the plug 50 according to the invention has numeroys

~ advanmages over the known expandable plugs. - Firstly, it is more. easily manufactured.
35 Secondly, it does not rely on pneumatic pressure fo seal the pipe and thus does not
require the provision of a pnenmatic pump nor means. for monitoring pressure.




passi ng through the plug 50 to further relieve the built-up pressure behind
the plug. 25 Upon relieving the build-up of pressure, the plug 50 can be
renoved from pipe, as { discussed above. Wil st each. of the above

enbodi nents have been described in relation to a renotely accessible

hi nged valve to facilitate water pressure release in the gravity flow 30
system it will be appreciated that other types of valves, such as
butterfly valves or sliding valves, could also be enployed. It will be
appreci ated that the plug 50 according 4o the invention has numnerous

advant ages over the known expandable plugs. Firstly, it is nore. easily
manuf actured. _ 35 Secondly, it does not rely on pneumatic pressure to seal
the pi pe and PWiSmese St pasnotl lugtiisnd thusds prwsidesblypalef fa dowesirerhiveorgsnp nor
"means. L or mhah Helkinogn PHREGUIES S In Eléwt(diﬁienf@?‘ﬁiat ittcalﬁz%fk'ﬁﬁt i@aae%tnogngl thus
is considera . - ers. than tk nown andabl e
plugs. In vi 2‘%6 . t%{c a‘?:i_gt%ﬁ%t%& {hﬁ?fé‘g‘ﬁﬁ%tm lci;?sdtm 4 ch_b%gg’ iﬁgtw 5??‘8‘&531 re an
excl usi on zon&*Gfge ﬁ'ﬁu@“’?’? infpcAn ashesk il pEt ggviphlqyseystem aad fprped i e easy t o
use; it is5 stHewisirednomips, edihithetoptions] acedbdbrisiant of a gravity flow system and
forced into the 5 downstream pi pe, with the optional use of lubricant. It
wll be further a L at y..per.so skilled .in the art that nunerous
vari ations and/pr,%pno ?P?c%%%n?@grﬁcﬁlﬁmgﬁwnﬁwnﬁé b1 ﬁ*feﬂ“‘% Y B wn i n
the specific VERBIYRYAT odifitatan maehmmadetp teriatrionas shaprindhe il nvent i on
as broadly deswbddirechts withoBhdepprtieg dintn thaisagt nEhe Savaition at bendl deebéd be
consi der ed19 NTBY predeRSRRIEneRA alrd, Sdib81 bo\b8 coBMrel @ atl FeGRbG @ lhMBivd 6
CLAIMS: 1. A I{O@.&ﬁgﬁ o solating at |-east a portion of a pipe fromfluid
fl.ow ng therethrough, said device conprising: 5 a body at |east partially
insertable into said pipe and having an external surface adapted to abut
with an inner surface of the pipe to substantially prevent fluid fl ow ng

t heret hrough; and at |east one valve el enent arranged within said body,
said at | east one valve elenent being selectively openable and closable to
permt said fluid to flow t hrough




10 said body to facilitate renoval of said body fromsaid pipe. 2. The

devi ce according to claiml, wherein said body is frusto-conical in shape.
3. The device according to claim 1, wherein external surface of said body
is a 15 sleeve that at least partially encases said body. 4. The device
according to claim3, wherein said slegve is deformable. 5. The device
according to claim3, wherein the sleeve conprises at |east one 20

def ornmabl e | ayer formed of an elastically defornable polyner. 6. The device
accordi ngctamgisai m 3, wherein the sleeve conprises an abrasion resistant

| ayer, the abrasion resistant |ayer being outernost to formthe external
surface. 25 7. The device according to claiml, wherein the body includes

a throughi.chanmellevi@s fondtdlaehgatat dBgst endhaatio® N ar piper Gomp Elilidir fsyihgr med on
a base plat h aperture bei.ng sel ectively openabl e and cl osabl e using

e, ea
sai d val VEUEHE ’?mg%e?ﬁscﬁgg?%ggaccording to claim?7, wherein the valve
el ementd conpr iskxslyatdemt patjallBhspitzdile ido saidqtipdandhdvinee basdceplbswlae a

hi nge. 9. adﬁpﬁd%\éioﬁtewﬁﬁ%ﬂri .e?guﬁgcecéﬂhg?%!e tm%sef%rﬁia 12%@&%{1%’{??1%' FSBRE 1S
provi ded w neans to allow renpote actuation of t val ve Trom outsi de
t he gravithgrefireyghsyadem 35 10. The device according to claim 1, wherein

the val ve el en@néast oné vaet @chént ARh¥6d wathiSkdidi tddyY #id &t least one valve
element being selectively openable and closable to permit said fluid to flow through

10 said body to facilitate removal of said body from said pipe.
2. The device according to claim 1, wherein said body is frusto-conical in shape.

3. The device according to claim 1, wherein external surface of said body is a

15 sleeve that at least partially encases said body.
4, The device according to claim 3, wherein said sleeve is deformable.

5. The device according to claim 3, wherein the sleeve comprises at least one

20 deformable layer formed of an elastically deformable polymer.

6. The device according to claim 3, wherein the sleeve comprises an abrasion

resistant layer, the abrasion resistant layer being outermost to form the external surface.

25 1. ‘The device according to claim 1, 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.

8. The device according to claim 7, wherein the valve element comprises a sealing

30 plate connected to the base plate at a hinge.

0. The device according to claim 1, wherein the valve element is provided with

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

35 10. The device according to claim 1, wherein the valve element is a butterfly valve

or shding valve,




