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

i ncorporated herein by reference. Field of the Invention 10 This

i nvention 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 Invention Gavity fl ow
systens, such as sewer systens, regularlly require nmaintenance or repair
and it is well known to block, or isolate, a sewer pipe fromfluid flow ng

therethrough, in allow the necgsg Wﬁﬁﬂ%ﬁwﬁﬁr ried out downtreatn from

the - 20 bl ockage. The plugs in c n usage for creating the necessary

bl ockage are _expandabl e. or-lnflatable pl ugs, an exanple of which is the

Muni Bal | (r) hEQ§Erhs eronee® Relefed @pplieaionndustries, Inc. of M nnesota U.S. A
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such i nfl at abPBrefrenps. Flrstly, there are problens associated with the
under -pressure of the plug i.e. when insufficient pneumatic. pressure is

suppl i ed, forpﬁ%ﬁaﬂigh&agﬁge event of failure of the pneumatic 30 punp. In

this case, bhe sedli ng of the inflatable portion against the interior
surface of’the pipe will be lost leading initially to undesirable |eaks
and then; ulti mat é¥hjs fngertinw relgRstte an isoletign deivigh. Baeetuler, djisiovéntion oflatesie pl ug
wi thin the pi peasiolaticrodovice Memaﬂamigeﬁﬁkﬂ%ﬂng'\&yaﬁhm%teﬁaﬂ/ﬁr@w dfta Up

behi nd the pl Bﬂ’emgﬁvﬂﬂf@dﬁ%ﬁ&?kﬁb%p‘fﬁﬂatsg's?ogoém w th consi derabl e

force and energy, towards t ers’in the rean1sect|on of 35 the
pi pe, which is obV|ousI, hi ghly undesirable. To avoid such problens, it is
i nt ended  thaBag pEglavsntian; g is used in conjunction with a restraint
bl df such restralnts nay be

Gravity flow systems, such as sewer systems, regularly reqmrc maintehance 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 carmied out downstreani from the
- 20 blockage. The plugs in corumon usage for creating the necessary blockage are
expandable or-inflatable plugs, an exarnple of which is the Muni Ball® manufactured
- by Cherne Industries, Inc. of Minnssota U.S.A. This inflatable plug includes an
inflatable central portion capped at gach end by stcel plates. The central portion is
inflated using pneomatic pressure to grip the interior surface of the pipe, therehy

- 25  preventing fiuid flow therethvough.

, There are considerable pi‘oblcms associated with such inflatable plugs. Firstly,
theré are problems associated with the under-pressure of the plug i.e. when insufficient
poeumatic prossure is supplied, for example in the event of failute of the pneumatic

30 pump, In this case, the sealing grii;» of the inflatable poction against the interior sutface
- of the pipe will be lost leading initially to mndesirable leaks and then uitimately to the
potentially high spesd projection of the plug within the pipe as a result of water
pressure which may have built up behind the plug.. The projectile plug can then travel.
with considerable force and energy, towards the workers in the downstream section of

35 the pipe, which is obviously highly undesirable. To avoid such problems, it is intended
‘that an inflatable plug is used in conjunction with a Testraint buf such restraints may be




2 readily omtted by a user. Secondly, there am probl ens 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 bursting action of the plug. Several
workers have lost their lives as a result of an inflatable plug bursting
or failing in such a manner, In an attenpt to protect workers in such
conditions, it is reconnended that an 10 exclusion area -is created around
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Suntuarv of the Invelitioir 35 In.a fast aspect t he present i nvention

provides a plug C%ﬁlj.tfslﬂfbg rg.]mr'm%:g: Po?' the provision of a compressor to provide

compressed ait’ to inflate the plug can be inconvenient as it is necessary to transport the
compressor to the location of an access shafl of the gravity flow system and access
20 shafis may, be located in rough or steep. terrain.

The present invention is directed towards providing a device for isolating a pipe,
or sections of a pipe, which substantially ameliorates the problems associated w1th the
known inflatable plugs.

25 :

Any diseussion of documents, acts, materiais, devices, articles or the hke which
has heen incinded in the present specification is solely for the purpose of providing a
cantext for the present invention, It is not to be taken.as an admission that auy or all of

_ these matters form part of the prior art base or weie common genetal knowledge inthe
30 field relevant to the present invention as it existed before the pnorxty datc of cach claim
of this apphcaﬁun

Sumtnary of the Invention

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




having a base plate, the rigid body being at |east partially encased in a
sl eeve, the .3 sleeve being deformable and having an abutnment surface for
abut ment against the interior surface of a gravity fl ow system pi pe.
Preferably, the. plug is frusto-conical in shape. This allows for
accommodation $ of slight variations in pipe diameter. The abut ment

bet ween the abutnent surface on the sleeve and the interior surface of the
pipe will occur towards the larger dianeter end of the frusto-conical plug
in larger dianeter pipes and, preferably, towards the mddle of the plug
in smaller dianmeter pipes. 10 In preferr&d enbodinents, the rigid body is
formed of stainless steel, alumnium conposite carbon or plastic. The

material nust (e WELI iRk ook b mealil b BoblHOTAME Bl B °F | 11 O

t he grawtyflsows I p [ I n-wel ght; such
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faoilitate transportat i on of the plugbetVreen | ocations. 15 The sl eeve
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30 Dura. Al té‘?eﬁé?@rwﬁﬁﬂ ipfsdor sypiaceof fheping “b%owaa@wafds thedyed famsiesady cel |
rubber foam omfmaﬁattewoﬁealaﬂﬁwﬂhgemiﬁwaﬂﬁymﬁrﬂxnmdﬁhc pédidb| e of

def or m ng wWheRghb$RE iindiiel Sakbier lpéspe of the gravity flow system Cften,
the interior surface of such a pipe is irregular owng to deterloratlon
caused by wear or as a_result of the mantfaCturi ng%roeess and the

def or mabl e Payer () Prg&rres cemleqdiipsniny | e tigid defnrin frmpd (ofestoplesy ey
interior sur fagenivh, weopiperbodr Blaeﬁuer'ﬁblweﬂahmusmanfﬁoshﬂjdsﬁdmad)l e

Ibaygr is attaabed deforlalehdnl iﬂs&ke@ﬁdmé dhgsdeispipilt m&xaxg wuﬂbafr@r m of
the.defor mabl HA %?*ﬂ%" ik 3‘?’%*1@%% ﬁﬁé}*gﬁfgﬂéﬁw g Bl B ST,
pressure canndEsieRe i BapiffiatefEraghoationelBanine tepwen faqationsi d body. 30 In
preferred d&bodi nents, the sleeve furt her conprises an abrasion resistant
The sleeve preferably comprises at least one deformable layer which is
preferably formed of an elastically deformable polymer. For example, the deformable
layer(s) may be formed of vulcanised rubber, for example with 4 hardness of 30 Dura,
. Alternatively, the layer(s) may be made of neoprene closed cell rubber fosm or Linatex
20 300®. 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 itregular
owmg to deterioration caused by weat or a5 a result of the mamufacturing process and
the deformable layer(s) must be deformable to conform with the frrepular interior
surface of the pipe. .
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25
Preferably, the ionermost deformable layer is attached to the rigid body using
“adhesive but auy known form of bonding (¢.g. chemical or heat bonding) can be used.
- The bonding between the deformable layer and the rigid body must be sufficient so that
water pressire cannot shear the deformable layer frotn the rigid body.
30 : -

In preferred embodiments, the sleeve further cormprises an abrasion resistant
layer, the abrasion resistant layer being outermost to form the abuiment surface. As
mentioned previously, the interior surface of a gravity flow system pipe is ofien
itreguler a5 a result 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
surface. As nentioned previously, the interior surface of a gravity flow
systempipe is often irregular as a result of wear: The surface will be
abrasive and providing an abrasion 35 resistant |ayer allows protection of
the deformabl e’ |ayer which may not be so resistant 4 to abrasion. In
especially preferred enbodi nents, the abrasion resistant |ayer is Linatex
800(r). In an especially preferred enbodi nent, the sleeve conprises a
deformabl e layer 5 forned of neoprene closed cell rubber foam and an
abrasion resistant |ayer formed of Linatex 8000. Preferably, the abrasion
resistant layer is attached to the deformble Iayer usi ng adhesive but any
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cannot shear ®si on’ resi st ant | ayer fromthe def ormabl e layer(s). In
preferred enbodi nents, the plug includes one or nore through channels
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openabl e and u5|ng one or nore valves. in, use, this _
t hr ough- channel and apertures allow fl ow of waste wat er. through -the plug
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After wor k [Bovifie bending betvesn it ’&W“ﬁtbe puffipfentt g St yetevpressg wainohdiegd ug from
the gravity ﬂteca}nwysmutamlaydrﬂiamammmsthafayer(s‘fhe wat er pressure of the
waste water in the access shaft wll inpede renoval of the plug. To reduce

this problem aftegf of th treamvvork th al v can be
opened so t hat waste!ﬁ&g?er%%ﬁghﬂﬁ Bﬁfg b°é’ﬁ|°ﬁdml’?|ébr5‘f5§ ?
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P Tugwrigcn they one ot more valves are open.

20 Adfler insertion of the plug into the sravity flow system pipe via the access shaft,
the flow of waste water will be blocked and will build up behind the phug in the access
sbafc Adter work downstresm is completed, it is necessary to remove the plug from the
gravity flow system via the access shaft. ‘The water pressure of the waste water in the

- a¢eess 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 has built
up .behind the plug can be drained ﬂ:.rcmgh the plug to reduce the water pressure
nnpadmg removal of the plug.

In preferred embodiments, the valve comprises a scaling plate connected to the
:30 base plate at a hinge. The sealing plate may include a sealing layer for improving the
- seal belween the sealing plaic and aperture. The sealing layer is preferably a
defortnable 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 preferred embodiments, the sealing plate scals 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 seals against the rim of the flange. , 5 The valve may
alternatively be a slide valve, a butterfly valve or any other val ve which
can selectively open and close the aperture. 5 Preferably, the valve can be
actuated from outside the access shaft and the valve is preferably
provided with neans to allow external actuation. For exanple, the hinged
sealing plate may include an eyelet to whi ch a rope or rod may be attached

to allow lifting of the plate to reveal the aperture. 10 Preferably, the
val ve i ncl udes neans for. rrai nt aining the valve in an open position. For
exanpl e, the eyel L yelay] L ! SR L& anot her
.part of the- Vgi"\fffg tolhc?l% !2 eutg gp ?%‘%away %ﬁﬂ%%v?ﬁgé’ng D% In

preferred enbddr At Eeechy Yﬁ?‘ﬁ’g““ ®4PiB%ns to prevent slippi ng o the

15 plug within the pi'pe. The water pressure caused by the .buildup of water
in the access shaszfemw,ﬂﬁ%&e&éﬂ&%ﬂﬂw&fﬁnﬂbﬁm%%ae&bém&ﬂﬂitﬁé’%ﬁe occur
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sitting asymretch froma

vertical posit PR piptemay jnohids og %@%‘i‘?ﬂ"ﬁ#ﬁ ANRPY X roslmaér W@hﬁ@{m #sul t in
| eakage, it ndiftingéeherinde ol repabibe apetinfef i cult to renove fromthe pipe after
20 the downstreamwork is conpleted_ Accordingly, the base plate is

preferably jprovid t. event Lnclination, of the base | at e
fromthe. ver@t i cal.e%%% tﬁ??%ﬁeeé&lﬁ o fic t?r g’f/% hese
means may act Sy EhutS Pé%f‘?‘?epﬁ"’l%ﬂnr%‘?:wﬂé?ﬂmg H’G’i‘*rﬁ%’tblaﬁeﬂﬂeﬁﬁp Q’ﬂﬁ'ﬁlﬂr | oor
and/ or wal ofl’at"lﬁétha&dé%‘é?lwhbm@Seaﬁﬁgﬂ&eaw@ﬂrmwepm&Ioor of the access
shaft” may refer to any |lower surface of the access shaft. For exanple,

the | ower support fr Lndirectl ai-n t he
bot t om sur f; Eg of B p’7}I€‘%§v‘gdc ﬁ?%d%neﬁ%k‘% "ﬁgs Bage t%PWY%E @"% O?tgehaf t. In
preferred e%‘o % évaE?F Bieesureseanyed vE tiedild e of Feerdm fietaseess | over
30 support br é&?@é?‘ﬂf W*ﬁ)ﬂ@?@ﬁtﬂf thy rdug; plmpltg cofild ivher hiche top ed etonf edghef pl ug
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PP nt result in leakage, it may make the phag more difficult to remove from the plpe after

" 20 the downstream work is completed.  Accordingly, the base plate is prefetably provided:

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

a gravity flow system pipe. . These means may act by abutment sither ‘directly or

indirectly with the fldor and/or wall of the access shaft.

a5 + Use of the term "floor of the access shaf™ may refer to any lower surﬁ:ce of the
access shail. 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 access shaft.

In preferred emboditments, the base plate is preferably provided with a lower
30 support bracket for breventing slipping of the loweredge of the plug andfor an upper
support bracket for preventing slipping of the wpper edge of the plug. Most preferred -
embodiments have both an upper and lower support bracket,

In preferred embodiments, the lower support bracket extends substantialty

35 erpendlcularly from the base plate and, in use, mdu'ecﬂy 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.' 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 do that the upper support bracket can indirectly abut the wall of the
5 access shaft. The term"indirectly abut(s)"” is used to nmean that the
upper support bracket is connectable to%an upper abut ment neans which
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 nmeans which abuts the floor of the access shaft when the

plug is pOS't'Onednﬁ@fehQ@eﬂdﬁﬁhéan &Je% 2 %m,m&e ﬁ‘aﬁztﬁ@% filpt ment
nmeans i s pref edrd? ﬁ\jéctl_l@%% bl e | ormD at ous cess
shaft depths/W ﬁ@;{“"a é‘FPaﬁﬁk‘Rémﬁ ‘3 §8f%al e and
a threaded nuPl BB@cogss sheft @W&%WMS@MW&yﬁkﬁecmssﬁm@y ﬁuéthapmirof thed/ or

| ower abut nentccemahsgit. the | ength of screw passing through the respective
support bracket being adjustable to accorrrmdate di fférent depths/w dths of

access shaft. In eferre odi S, u abut nent neans i s

el ongat ed and i ncl M Pt @%ﬁﬂ%ﬁﬁ%ﬂ'ﬁm&@w Bccess

shaft wall . Tﬁ@nmb&ﬁigén@ppwn@lwd@mbmhab@ttnawvﬂaoﬁmmweashhaﬁm used to

actuate the valeylug i pésionein e Bapiog Hbw @j?sténoﬁlpe Ml tH@lowet Slihibn® Bracked is

XA Cr e I Gt bRaIER WIoRB bR mEE wiich! I B b} SbD Seccdeiifh BRGSO, The
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extent of e P?'I an of . t rreans I'S suc angl e

formed bet weeR tHE ZRATY B‘f’ﬁ‘lligéjga'é‘ ?%@W%s@“ﬁ@%*?%tWPﬁe
seal ing plat ePWWJ%ﬂWpEEE@WMDM@emomcmgmﬁﬁemtwﬂmsed when the
rope is taut but not yet acting on the sealing plate). but variation from

this angle is possinhlsfopotackBl oy AR RE: PHARKELPLE! € El?:@zld\édhﬂ%ﬂ%es
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seal ing pl at edlﬂEtnat@pﬁism&hwcﬂ:‘racmmﬂnt ained in an ali gned p05| tion, for
exanpl e by a bolt or karabi uer.

In preferred embod;ments, the upper abutment means is elongated and includes

20 guide means at the end remote from the access shaft wall. The purpose of the gnide

means is to maintain the rope used 10 actuste the valve in the optimtm'n pﬁsiﬁon for

valve actuation. For example, thé gzﬁde taeans may be an eyelet thrgugh which. the

rope passes. The extent of elongation of the upper abutment means is such-that the

. angle formed between the sealing plate and the rope assists lifiing of the sealing plate.

25 The most preferred angle is 45 degrees (mieasured 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

means for nminmining the valve ig an open position can be locked. For example, the

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

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

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




ferred enbodi ments, the plug includes neans for assisting extraction
l)p pgg the plug fromthe interior of the gravity flow sysftgmdpl p;ahw? ngst
access shaft. In preferred enbodi nents, the plug is prowlle tw Iﬁ | eas!
one eyelet to which a rope or 7 rod may be attached tlo pu d/grp t%e
the pipe. The eyelets) may be connected to the base p 3}e ant or. Lhe
upper support plate, and/or the upper abutnent nmeans a?. or Lhe |owe
support plate. 5 In a second aspect, the present invention pi t s 2
nmet hod of sealing a- gravity flow syst em pi.pe by inserting in ?hsrd pi p
a plug according to the first aspect of the |nvent|on|._. In arav:t 10
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forms a sealing engagenent with the |nter|.or s.u_rface of t_he- gravi 'yce ow
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o d device comerarnar o body SinPeREyiht SR ptipfuid QM OR a2y
sai d device cogplis.si Ng: a body at |eas partially pfﬁ B nto sald
pi pe and having an external surface adapted to abut \PI1VI ﬁn nner sur!
of the pipe to substantially prevent fluid flow ng theret rougl, 2
| east 20 one val velreaMmp@gmge&nménﬂan%&ivﬁebpaﬁmoawdeaﬁhg a%’g%i‘d
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al um ni um confsdgmeed agdthyo Abutment uefadel ﬁarma'h&seaﬁigeéﬂgageu&mb i &ﬁ'ﬁle\t/g?suluiﬁetse maz
may be a sl eevarhbadf dstgrdveg Sbwifdtéh plpky encases the body. | peeve
be deformabjse, and in one form the sleeve may conprise at - e_?_?] ’at © st
def ormabl e | ayer f:?r::l d of an Iastlcigl Iy d_eforr_rab!{gebglgégrrer. : ert'mhosed
one def ot mabl e | ayét nﬁﬁ@’hﬁ@ hirgseBt 'W%ﬁlagé'ch biselet artspstape _
cel | rubber 3% # Bigenfrom fivid iflvdng 8@OGhrough, said device comprising: a body at least
partially insertable into said pipe and having an external surface adapted to abut with an |
- inner siface of the pipe to substantially prevent fiuid flowing thersthrough; and at least
20 oue valve element arranged within said body, said at feast one valve cletment being

selectively openable and. closable to permit said fluid to flow thronph said bady to
facilitate removal of said body from said pipe. .

In one embodiment of this aspect of the invention, the body is frusto-conical in

25 shape. The body m'ay be formed of stainless steel, aluminium, composite carbon or
- plastic. The extemnal surface of the body may be a sleeve that at ledst partislly encases
the body. The sleeve may be deformable, and in one form, the sleeve may comprise at
least, one deformable layer formed of an elastically deformable bolymer. The at least

one deformable layer may be formed of vulcanised rubber, neoprone closed cell rubber
30 foath or Linatex 800®. ‘

It another fdrm, the sleeve may further comprise an abrasion resistant layer, the
abrasion resistant layer being outermost to form he external surface. 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). 358 1In
anot her enbodi nent, the body may include a throughchannel term nating at
one end at one or nore apertures forned on a base.pl ate. The base plate may
be attached to an end of the body, such that each aperture may be

sel ectively openable and closable using the valve el enent. The val ve

el ement may conprise a sealing plate S connected to the base plate at a

hi nge. The sealing plate may include a s®aling layer for inproving the
seal between the sealing plate and the aperture. The sealing |ayer nmay be

Li natex 800(r) or i@ a64M§achtoeident, 82Modd &aﬁ‘gmuﬁ@ﬁ ARERALh IR e ve

el enent is pr %v‘i3 ggéi Wit h _nmeans

to allow r.enot.e actuation of the valve
from outside the g AV B % ortpg(l ?%Fsbafeeﬁlﬁﬁ’dﬁthfﬁ_’gsc R?%‘P&%ayc Tenent
may be a- but t &iadhd tpapead of the Bedygsushy thatsagie apemiredenythe atlectingly opspeds #idcat i on
the word " conplosahas ysimy theavahatdlamat. S UBd vilSe clemOitRhdySaBindey o s&ling platd ng”
will be Under shangch & OBl phi b Atk T et Bbh b Akl 3 EHETRILG fol N1 eger
orstep, or grQup.of ﬁ%erreng% i Nt egérs or SLE S, t ﬁlﬁ’tgt e "éxcl usi on of
any ot her el edBHP ™EMS al e‘*&%&?ﬂmﬂ&%mﬂ ARABFe 1€ SRS SR B %%
steps. Brief DbeiéwnigntPeRere tihedpeliforinm 20. A preferred enbodi ment of the
present invention will now be described with reference to the acconpanying

Figures in which: fi guage %mﬁ&ﬁéﬂém,ath%rﬁ%ﬁ&ﬁénicﬁ’s“ vl Wit mdind 1 fow
i

enbodi nent .of th resent . I nventl on; I gur.e shows an-:end view of the
First enmbodmdREots FoRRisn of e Sabve mmsinich fhe Syl foag svalogy, Jnn segersi
enbodi ment of “ele slsmertardy bepbapelpalvpnofslding vdie-in a  sewer pipe at the
commencenent of downstream work;- 30 Figure .4 shows the. first enbodi nent of

t he present i n\é?ntmﬁuéhﬂuﬂjﬁﬁg sh@Fichtlor? theS GURY "RinpBis@! of NErfRAP!Rl g8 of
ownstream V\Dr"comprises" of "comprising", will be understood to imply the inclusion .of a stated
15 element, integer or-step, or group of elements, intepers or steps, but nof the exclusion of

any other element, integer or step, or group of elements, infegers or steps.
Brief Description-of the Drawings

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-sectional view of a first embodiment of the present

invention; ' '

25 -
Figure 2 shows an énd view of the first embodiment of the present irivention;

Figures 3 shows the first embodiment of the present invention in position in 2
- sewer pipe at the commencement of downstream work;
30
Figure 4 shows the firsi embodinient of the present invention in position in a
sewer pipe at the complction of dowsstream wark;

Figure 5 shows the opeting of the valve of the first embodiment of the Ppresent
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 f and 2 show a cross sectional view and
end view of a first enbodinent of the present invention. 15 The plug 50
conprises a fiusto-conical stainless st el body 1, having a :base plate 5.
The thickness of the body walls and base plate being substantially constant

at around 3 turn.Figiwe Gblolvs a@tost-Brtitdalvidwbsh/sedorleBib6@RLAGT Wd frestns | €eve 2
made up of a &Rnislef ormabl e layer 4 and an abrasion resistant layer 3. The

deformabl e | ayer 4 i's forned of neoprene closed cell foamrubber having a
t hi eckness of about 12 mm The neoprene foamrubber is bonded to the rigid
body | using an adfiggeVehowsmmendbiensit tn sc@sﬂsﬁ:hmhmcnke@tb&’pr%mﬂmﬂchaorsl eeve 2
is formed of Linatex 8000 having a th| ckness of about mm  The abrasi on

resistant layer 3 ﬁ%@%ﬁ%}&%@?{ eu%é %togﬁem acl:j)lrtg1 .nH{:) the 25

interior surface bf "the gravity a ayer 3
is pieferably bonded to, the defornable | ayer 4 using-adhesive. The length
of the plug 50, nawsmy%h@wsmhmbmumwrofmm&mmmpﬁmamm t he
plug 50 can vary dependi ng upon the application for which the plug 50 is to

be used. 3@ mﬂggﬂey¥gﬁgpoﬁagmgﬂ pas a length between 100 - 300mmto
provi de sufficrent surface co ainst the interior walls of the
gravity flow pipe in which it is to be used, to faci litate sealing. The
maxi mum di anet er ofigemee I and Zstiowrn mwss@ﬂamﬁiﬂu&wdeﬂdmoﬁiﬁmmlﬂynmd is
| ar gel y depencifitite pupent itestichi. anet er of t he graV| ty flow pipe in which it is
to be used. 35 o
i5 - The plug 50 comprises a Frusto-conical stainless stee) body 1, having a base
plate 5, The thickness of the body walls and base plate bemg substanhally constant at
around 3 mm,

’ The walls of the rigid body 1 are coated with a slecve 2 made up of a
* 20 deformabie Jayer 4 and an abrasion tesistant Jayer 3. The deformable layer 4 is formed
of neoprene closed ¢oll foam rubber having a thickness of about 12 mm. The negprene
foam rubber ie bonded to the rigid body 1 using 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 abrasion by the '
25. interior surface of the gravity flow pipe. The abrasion resistant Iayer 3 is preferably
‘bonded tothe deformable layer 4 using adhesive.

The length of the plug 50, namely the lenpth of the frasto-conical portion of the
plug 30 can vary depending upon the application for which the plog 30 is to be used.
30 Typically, the plug 50 has a length between 100 - 300mey to provide sufficient surface
- tontact against the interior walls of the gravity flow pipe in which it is 1 be used, to
facilitate scaling, The maximnm 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
0 be used.
35




to The rigid body I is hollow, with the hollow 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 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 it is formed of Linatex
800(r). The sealing -plate 10 and sealing layer 11 are connected to the
base plate 5 by a hinge (not shown in Figure 1). The hinged plate 10 is
pi votable froma cl osed position as sho in Figure | to an open position
(as shown 10 in Figure 5) in which the sealing layer 11 | oses contact wth
the rimof the fl afigerigid baly ldxhalvsy, Witk trpeNéw interfr fampRaldirenghlchaielt 0 f | ow
throyghdt h'etﬁlt&gl' mgﬂ% T'ealfe Ifitﬁ' %gaeltﬂc])ﬁ\e/%g%sgérmgg L%hggggg?iéon of
rovi ded w an_eyel e . . )
ltohe val ve: In apﬁpgg}sggﬁyeé%y&fp%es %&nﬁ’f}ﬁ plase glate 3y ¢ ached to the eyel et
12 and activated froma renote position to |liftthe sealing plate 10 and
sealing |layer' 11 awﬁﬂamﬁmetﬂa@gmeﬁéauaeyﬁwaﬁb@au%ﬂﬁldg@gcdnhgpletemhfa\ﬁng)r| egts Sd
to assist ea ' Fel?ﬁ:r‘ ﬁp%é] X 29 74P acc
shaft to the %s’trg (r:%%g]l i;)Tf':'frhe_ %ﬁrig%l/% Q}% govahls%&?ftée% 3 én%te@%g'? éﬂﬂ rr%rlga&g
pul | i ng/ pi vot i 'WT 2885 Emeg of hindten $00@q The sealing plase 10 F‘Fpeseﬁ'éﬂf:e]ﬂ%d i%e
sufficient to copesgted fiethe Shappladhiby e ringe (ot Shoveyin Fipgsms De Toskidgadpl2O1@issi st
in extraction i@i:ivbdaae}ﬂoftga &16sell postfidnna s&ﬁﬁﬁiﬁi?ti@ﬂ%i to mp}e@mﬁnmsg&sg@ance or
access to t : %; L1q e SO 0
mai nt ai n thlg}e %a et%négﬁ%g%%éﬁﬁgﬁfgﬂgﬁg%%ﬂn% tb‘gﬁ%?@w_s%edc #%%ms)roe det ai |
bel ow. The pl UGFOSFRPEHE %’ﬁﬁ?ﬂ%’&é" i HeoweBbeiug i si ng the plug 50 and
preventing 25 slippage of the plug 350 within the pipe _of the gravity flow
system This is aclhesadndsurfpe oy Hisbdigs phed 108 pii@fwith A8 ehasiazpirat e 5
Lo S gty iy G Sl 1
. W wa ‘ : ] N

supporting Brat ‘Fd‘%ﬁ‘gﬁeﬁ g”ﬂfﬁ%‘@ﬁ?ﬁ 3 FIRPY BHSHHOR R _%f"'ﬁ*%‘f?%w_&and has
a - t rough- hol%edsglinglpver kipweyden thaapehgs 63Fhaireling pigte 30 isfotientbdio ssdstpr i ses
an upper supposaty dpeainl of thé Jatwb b dropa/rdeRRAGKE dp theQodehshbRfahPbdttoeEat  an
upper edge, WheA oflivp ol Gl et Wk fﬂlgrsoﬁﬁiiﬁéél[%f%tén ScABP P sh hocifiablar. 3) -
-(I;Pfegfgf; dSUpp&i%st%&%psﬁod 18 snﬁ%xt:ignq _c? 'opeL?th vah%. Seey etaltz may also be used to

20 agsist in extraction of the plug 56 from the access shaft following maintenance or

access to the pravity 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 corprises means for stabilising the plog 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 l}asc plate 5 from the substantially vertical position by
indirect abutment of the plug 50 with the wall/floor of the access shaft, In this regard, a
lower supporting bracket 17 extends perpendicularly from the base plate 5 and has a -
through-hole 19 and a threaded mut 18. : :
30 ) , : .
- The plug 50 furthet 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 perpendictlarly to the access shaft wall. The upper support bracket 13 includes a
through-hole 16 and a threaded mut 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. |

The upper support bracket 13 is also provided with nmeans 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 %Ecess shaft to an entry point of
the gravity flow system such that the pl’dg 50 can be renotely renoved and
retrieved fromthe gravity flow systemw thout the need for a worker to
physically enter the gravity fIOM/systenl The eyelet 14 can also be used as

| ocki ng means to W‘E&Cuib Lrheu S}%dé? 1598 8% g&%@ M8 {}gmg
kar abi ner to nl n_an open sitro

above. Referrf’ﬁ p“% mﬁWﬂ?‘{’ﬁs 'ggl e &y |"H€Pﬁ3 pI ug SO
is shown. | nexdtd4 mﬁworpmte ~vhich mdbtmg@msbtea&tadwdltmguii them t he
bﬁse pl ?te andhg%%mhtﬁefﬁaw@(mlw tel dteusk) 1% Bpd @08 thaly Qxhd E&ﬂmsh Wit h
the surface o t.her ei n.

Wi | st not shEﬂl\/\’%‘l’le‘%g’%l éﬁ%ﬁt%?th%%?ivﬁ&?lﬁw%?@%ﬁg%%gﬁ.a‘?pﬁet%% sealhlgng pl at e
10 whi ch cont Sl Frangy i@“‘%ﬁge@"’ d; frpmgy fhe, paptLflovh sypmy BHRGH 8 ek BER| ng

| ayer 11 to emvtheetophyseiyreater Searavigy dlowsystithe Thaswlep l4te dso Hervatdve

enbodi ment  as ickRyindats b ShichbthaRgeid 124 BS; WORRKedSEEHIO0% ol lod (hRbindSomay . 20
be provi de%%&gpﬁ.?v&b@ﬁag%ﬁcgg ﬁHszt]ﬂth?dt%Qb nd threaded nut 15 to.

provide a varl ety 0 ositio e upper Gt ment means, as wll be
di scussed bel ow, provide .f or fitti ng of the plug 50 in-a variety of
appl i cations and é'iefféuﬂ@'i')aﬁlgaﬁ el Gyen altpsntivisemiRBickintof the Slug 58 dsshowe. pl ug -50

in an oper at i gthpcsitioliaint, m&&mmm&mﬁm&h% 16Y Bis6 PlatcTaa agsrBitkey 1 ow

system s pr ovilielpiiol{o ipesss C&i@@pgﬂgsé@m fudreuual |y
| d h d ‘F‘f h t t% t
L eeve 5" D as s ﬁ%@ﬁeﬁ» p@nﬁ“ieteﬁ AT et M S mont

means, in thesfa@ﬁm’@ﬁ Knwhicl pepiaces i besgddae § oraalsp ke W@ﬂdﬁdn'sﬁlrﬂé gedlinghr ough
the through hdiyer o amaird daropeidelkesupaindt eibdeglites.t he upper support plate
13 such that the screw 22 abuts the sidewal| of the.access'sha& This

prevents Tn the embodiment as showa in Figs. 6 and 7, the upper support bracket 13 may.

20 e provxdcd with mors than one throngh-bole 16 and threaded mut 15 to. provide a

_ variety of positions for the upper abufment means, as will be disoussed below, t

provide for fitting of the plug 50 in a vancty of apphcatlom and sized gravity flow
systcms ‘

25 - Figure 3 shows the plug 50 in an operating position within a gravity flow

system. "The gravity flow sysi&em is provided with access shaft 20 into which the plug

<7 50 is magually lowered and pushed into the pipe such that the abutment surface of the
sleeve 2 contacts the mtenor surface of the pipe. :

30 An upper sbuiment means, in the form of an elongate threaded serew 22, is
inserted through the through hole 16 and threaded nut provided in the upper support
plate 13 such that the screw 22 abuts the sidewall of the accoss’ shaft. This prevents
inclination of the base plate 5 from the vertical and ghms prevenis slipping of the top
edge of the plug 50 ageinst the intetior surface of the pipe. The elangate threaded

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




i nclination 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
abutment nmeans, in the formof second threaded screw 21, is inserted 5

t hrough the threaded nut 18 and the thrdﬁgh hol e 19 provided in the | ower
support bracket 17 such that the threaded screw 21 abuts agai nst the

bot t om Surfaﬁlﬁ)vefthéé}elctwe&%&o%%ﬁﬁdas-ﬂbb&ﬂa%éun%mﬁom& g BbRO acts

‘to stabiliseg] 39*32“‘ %ﬂﬂr Al ngl i nat’ion of the ut plate 5

fromthe vert|c even |pp ﬁg of the bottom edge of the

pl ug 50 agai nst the I nterior surface of the pipe. 10 As shown in Fig. 3,

the plug 50 is typ baver sbymsititiconsgdo tedbrd oixecdnd ¢hrealed ecrcw 210k @setkd wi t h

t Ee fsleal_l ,ngspm@t@ﬁtﬁk a@ahema%tt f%a@%@?ﬁ?@gh@mlm vided ttﬁtﬂepeﬁertmpgohe rim of
e ange e e r te er

posi tioning oggflhee%g %’@8 % ﬁm ﬁdetld %’ 1:"Irac(’) acesort]gtttached

to the eyelet i@'~‘:’L"2"350%""‘|aft*t héhig éaWanngmtemW abﬁl@mrﬁp@@weﬂ? s & Ji¥s s

through the gmredemr@mnﬁna(tayefﬁb ba@&:}at@ﬁﬁbﬂi&etﬁaﬁeadﬁdttmspmen&shppm@bf that it

s nai nt ai ne%e@oﬂ@lﬂe@g&%&‘ﬁaejﬁ ﬁ%&%&g&&g %eal ing plate 10. The

'S attache g

manner ich the rope 2 to the plug I's shown in Figures
4 and. S 2(} Figure 4 shows the plug 50 in use.in a pipe to facilitate
downst r eam wor k- t *%HBoWp dp Fig ﬁe&“ﬁ vg A iysypieallygrsitinecdgogly thet the (valie & st em
As can be seenrjossthwith thesegingglde 19 scalipptit tpapineds, witidhi in défved by e, ettt e
water buil ds uR Hesd éh hbBasebiie $0. Depending upon the ampunt of water
fl owi ng through the graV| ty flow system the pressure of the waste 25 water
behi nd the l ug-5Q_coul d be sufficient_to cause the plug 50 to slip within
the pipe tHereby %fBF’T Hiyr fapripn e yosiionipgof fhgiplug ﬁ%“’ﬁ@&é‘,‘e FRpEPEPSi ng any
wor k bei ng undiei“t iakigavhed to thheyepit 52 o1 towering ehite 190 Thiseropd 2dymarp dlscoys
potential |y engomment NGideN tieaiafegbiét, o) hOm¥RkAT 8 RAFH QRThiE BMCH Wwor K.
However, the %a%ﬁ:ﬁﬁ'e%eat% ahgﬁ chﬁ%ﬁt %n&jagrees to the sealing plate 10. The pemner in
which the rope 24 is atiached 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 te be
porformed in. thc;'pipes of the gravity flow system. As can be scen, when the plug 50 is
positioned within the pipe, waste water builds up behind the plug 50. Depending upon
the amount of water flowing through the gravity flow system, the pressure of the waste
25 water behind the plug 50 could be sufficicnt to canse the plug 50 to sHp within the pipe

thercby enabling watcr to pass through the pipe, jeopardising any work being

undertaken’ in the pipes dovmstream of the plug 50 and potentially endangering the
safety of the workers performing such work., However, the presence of the lower and
upper ahittment means in the form of the threaded serews 22, 21 abutting against the
30 floor and wall of the access shaft respectively, stabilises the plug S0 to prevent slipping

of the plug 50 and hence blocking the passage of water through the pipe.

When work downstreat of the plug 50 is completed, it is pecessary to 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 otthe 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 necessary 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. 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 flow system-agagnst such pressure. Therefore, in
"order to relieve the water pressure and thus facilitate renoval of the
pl ug 50, the valve_is ‘gpened by the I|ft|n of the se e.10 and the
B SSaling layer 1 Puse o Uit p o et S S o B3 i s | <
effected rendiffgul i ﬁlmmwwuer@iovtﬂem@@sﬁors Wreef geavityiflogy syktem fagaiest 24

agcu[] e?ht 0 thatcmpeelsﬂtre 1%@@@:& he dMo?g@dat*éﬂa{hb%ml bsturd Qud e fanBie at -
iC ero ot g&ﬁ] crew

faC| litat es F I‘alogl n ea [ E@:c@?ﬁg{hghfﬁé%é%&{ﬁﬁéﬁg{a EI ate 10
i s’ caused td ‘E‘W ﬁﬂ@ tﬁ?)él?‘ﬂ sd“r'ﬁéﬁg' %3t hr ough

the aperture emmv :&vbm otriyide wf Freclhemnndhit ﬁsmg‘the e zmsengraﬂ@o tbe ey@@tlbne t he

fluid fl o¥v t hirpw@Red RETHY NQke 16 om&atgtetahﬁfhw@&ﬁrrolwﬁsé?tﬁaﬁtamttnhme et Pl ugt 50

is significa e open position
ani 11 Ca%8 b nk BT serel52 KBS BRRRG: SIS Iy L T opon b

for the duration o alnin al.i gned eyel ets
(eyelet 12 on the sealing 15 plate 10 and eyelet 14 on the upper . support
bracket 13)0usi ng As throdeplingplita l 6 b arescd tocmam apwhe fomi thakpepiure 5, waststveianat er has

been rbledutced o tiaih fhréiph tﬂ:&éﬂeﬁﬁrejli_iraﬁﬂﬂﬂ %hﬁd@??@ﬂﬁ@ﬁﬁgS@ﬁf&smréfhebecoms
ossible to regmv htgt 0 a ﬁ]%/ e pipe

Irct)nnual ly, . for(ﬁma flo g}ygdlé LRe QS tmttjﬁe %ﬁt& g’“?*ﬁ"d" b reagﬂdIE %% *rgewng

Thereafter, .fH& %& ‘%@n Y"é‘fﬁs@& #%BW?W&B&B%QP%QQS{WBS%&% he rope

24 attached deratidneofdosdiipiningdivabhe logking ef tha Higned ewlqmlelslel I¢ onttheesealoge 24can

be untied fi6onlate1e an@yRicd i br iREpdr SlppeE biatled I weing hH6It Of Matbiney el ets, e. g.
the eyelet 23 on the t hreaded screw 22, or the eyelet 14 on the. upper

e pul 1 ed from ¢ nUF S B rEe B Bobiothyliod B et of |
the plug 50 offomfbe @gc@eg@h:g&, it becomes possible to remove the plug 50. The plug 50 can be
removed from the pipe manually, for example by manipulating the elongated threaded
20 screw 22. Thercafter, the plug-50 cen be raised from the access shaft using the rope 24
- attached to the sealing plate eyelet 12. Aliernatively, the rope 24can be untied from the
cyelet 12 and retied to one of the other eyelets, e.g. the eyelet 23 on the threadéd screw
22, or the eyclet 14 on the upper support bracket 13, to provide a more ngxd point: at
which the plug 50 can be pulled from the pipe. ’
25 - o |
_ 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
grawty flow pipe. As such, the maximum diameter of the abrasion tesistant layer 3
may be in the range of 800 - 900 mm, thereby presenting a greater surface arca of the
30 base plate 5 against the flow of water within the gravity flow pips, which greatly
increages the pressures experienced by the base plate 5 duting use. Due to the larger
pressures experienced by the base plate 5, a plurality of bracing members 31 are
provided on the intarnal face of the base plate 5 extending from the rigid body 1 to the
aperiure & to provide-strength and rigidity to the base plate 5 to withstand such
35 pressure. The internal bracing members 31 may 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
Si are provided on the internal face of the base plate 5 extending from
the rigid body 1 to the aperture 6 to pdovide strength and rigidity to
the base plate 5 to withstand such 35 pressure. The internal bracing

menbers 31 nm I Qf...& 5 as
shown, and théagt&ﬁﬂ%ﬁk QEQLO% a@eﬁhﬁ%&&&g Ofﬁh%%gs 3}} l%tc Q‘g%%@r%"gg%??%%rt her
accomodat e t PRSI Be ingreass Wuesrge. As opposed- to the plug 50 described

inrelation to Figs. | - 7 above, the plug 50 5 of Figs.. 8 and 9 enploys a
nul tiple stage mt@og@b@a&ym@&u@s@aﬁ@nﬁ&ﬁm@ﬁcﬁw p@)\ievtdaeve Bl\phy suUe to

n g o & ot nieatt fEHnilons inBhld ople Sl e#ﬁ?%tﬁ?ﬁ%‘%@%éﬁe?fﬁéw

aperture 6 chF"#e%’ (i ag’étetﬂwesth@@vgmb@t@tadéaﬁhw@%%@w t he
built up wat enn Fig: Guglplm-klay of Ipiped 56ctiod 63,85 6d a&eartangm“smaeﬂaeiﬁaprtﬁz Grovi de
a var i ﬁt%/hgf l%:z@d 619£ba 1&@%% ehém E@&aﬂ&wﬁﬂé&% t~‘£@wﬁﬁﬁsﬁ ; dl ctal
pi pedgsect i olr[: Fg%ﬁ% Th%\%%'Pd %ﬁgvﬁbg?‘lé'zﬁ?ﬁ"ave‘%f% F‘ﬁ g} h| nged
seal i ng pl ale Vite qlﬁw’c‘tﬁ’e“an#&w&g‘fw% BP |58Wa@@mtm; beipg theppgh sbe

renotely act uam;tidlbi;lnimsismhqa?ﬂopel rod 15 received through the eyel ets 12,
to open the flow path associated with the piped section. In this

arrangement; upon gss Dpﬁlg eQQ?c ﬁ@é/p@'o£’1a§c1\91m %’E’andfs%@gé\i’mﬂ%h Og %I ty flow

system f ol | ow B%Bmal nt ena S_"assocCl PHES hi nged
seating . pl at é*9B48 SEEIoYsIE desrrib HE&%B%FP@WW by @ay of s {90Frefhened t o

al | ow t he Bai Ireceingd thrpaigh thosytlita d24th epgyl tfisvopdth ssapdidtedonitiithe pipedoisgizal. sect i on
37. Fol | owi ng 1A thie bengematt, WwindQ iBRbAtio Qbmdveithd piuP sekah gl iHgadhe pi ped

section 37, XLt | t-u
wat er agai nst ﬁe galgg‘%%ch{a&%g&fc p{fe‘ﬁé p@s a%%!'ﬂ‘fqinﬁ %’(ﬁ §Ck8?hégf %WJ%I at gs
10 associ at ed P“ﬁ%‘“ E’thﬁ’éﬁlsﬁﬁﬁ'é’n % d"*"fgs e afley &ﬁkﬁ’& "W to
open the pi ped*%@‘@?hm%ﬁw@@ga:ndlﬂmwécwwébgcﬁm ¥7.i Fidowinge elemsefof ey vol une
of the wat €0 amount of built-up water through the piped section 37, thereby reducing the pressure
being exerted by the built-up water against the base plate 5 of the plug 50, the hinged
sealing plates 10 associated with the piped sections 35 and 33 way then be actated to
apen the piped sections 35 and 33 respectively to increase the flow volume of the water
passing through the plug 50 to further relieve the built-up pressire behind the plug.
25 Upon relieving the bufld-up of pressure, the plug 50 can be rempved from pipe, as
 discussed above.

Whilst each of the above embodiments have been described in rélation to g

remotely aceessible Winged valve to facilitate water pressure release in the-gravity flow

30 system, it will be appreczaled that other types of valvés, such as hutte:rfiy valves or
sliding vatves, could also be employed,

" It will be appreciated that the plug 50 according to the invention has numerous

~ advantages over the nown expandable plugs. - Firstly, it is more. casily manufactured.
35 Secondly, it does not rely on pneumstic pressure to seal the pipe and thus does not
require the provision of a pnemmatic 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 pi pe, 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
appreciated that the plug 50 according to the invention has numerous

advant ages over the known expandable pluigs. -Firstly, it is nore. easily
manuf actured 35 Secondly, it does not rely on pneunatic pressure to seal

t he pi pe and tﬁa&& rﬁ&%%t%m&%ﬂﬂi%@d ‘the st)row %@% S%E%E%ﬁ%%g%fs nor

nmeans. for nDnltorlng d thus
i s consi der abl H@Wﬂ%?kﬁ%nﬁ“ﬂﬁkéfﬁmﬁﬂﬁﬁﬁf¢RQMWHUWﬁléQWENbeIe
plugs. In vi emuﬁanh:alﬁsmtzomdmﬁ tinfs ICANTIZO krestittetlin use! FIAKS iviOtasy kehdj re an
excl usi on zong i@@ﬂnpﬁ}‘l&%cicﬁ 1&9%&1%9:::556%155{’!6}{ %m}f-@ ﬂﬁ?ﬁgs@b &Hccfd'&m'tﬁe easy to

use; it is 5Sig | owered 0 a C gravity flow system
and fbrced |nth#%Em% Hﬁﬁ%ﬁ?&%ﬁﬂ?ﬁ?@@ éPWWmP e optional use of |ubricant.
It will be further appreciated by persons skilled in the art that. numerous
vari ations and/ or Wodilfbec &trthon appregathie bibRasoho skill@ iR Ndrt it REmSRGWN i N

the specific eraRHl RSadtiicdfill (U5RR G i AVGEALS o GRRMA Rind QiEihtent i On
as broadly de%

odi e are, to be
consi dered i n gﬂi’f"??“é%“ g@?gﬂgfgﬁq‘% TRAPT SFape Wi"‘?‘”é’g’é‘f"? g“l"?‘@% despgibedy A
devi ce for Br V8 RTsseR eﬁpﬂﬁ"@eﬁtf o grefore, s bhcousiderpdin allespecte o4 dlstodingr i si ng:
a rigid body thdbotirsstiatizvgt 0- coni cal in shape and which is at | east
partially insertable into said pipe, the rigid body being at |east
partially encased in a sleeve, the sleeve being deformable and an abut nent
surface for abutnment with an inner surface of the pipe; and at |east one
val ve el ement arranged within said body, said at |east one valve elenent
bei ng sel ectively openable and cl osable to substantially prevent fluid
flowing through said body and to permt said fluid to flow through said
body to facilitate



renoval of said body fromsaid pipe. 2. The device according to claiml,

wherein the sleeve conprises at | east one defornmable |ayer forned of an

el astically deformabl e polyner. 3. The device according to claiml or claim

2, wherein the sleeve conprises an abrasion resistant |ayer, the abrasion

resistant |ayer being outernost to formthe external surface. 4. The

devi ce according to any one of clains 1 to 3, wherein the body includes a

t hrough channel terminating at one epgél at one or nore apertures forned on

a base plate, each aperture being selectively openable and cl osabl e using

said valve elenent. 5. The device according to claim4, wherein the valve
to the base plate at a hinge.

el ement conpri S‘i eal |%% )A é}g Con

6. The devi te’ht {.@rey R OB’?ngc aPipe syd JREFe FHMPHENG o ve
elenent is provi daeh Wi Bda @E@@ﬁﬁé@o%ﬂl@%’lﬁﬁﬁﬁéﬁﬂ@@ﬁféﬁﬁdﬁ@e&{ pdtigiyval ve from
outside the gravit f|OM/S stem 7. The device according to any “one of

clains 1 to 6] cipte Sﬁlﬁé’lnﬁa'!h@élg@lt@#ﬁhﬁmg gt least pariiallyen¢aged/im|asteene, thsl | di ng

val ve. sleeve being deformable and an abutment surface for abutment with an inner surface
of the pipe; and
at least one valve element arranged within said body, said at least one valve
element being selectively openable and closable to substantially prevent fluid flowing
through said body and to permit said fluid to flow through said body to facilitate
removal of said body from said pipe.

2. The device according to claim 1, wherein the sleeve comprises at least one

deformable layer formed of an elastically deformable polymer.

3. The device according to claim 1 or claim 2, wherein the sleeve comprises an
abrasion resistant layer, the abrasion resistant layer being outermost to form the

external surface.

4. The device according to any one of claims 1 to 3, 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.

5. The device according to claim 4, wherein the valve element comprises a sealing

plate connected to the base plate at a hinge.

6. The device according to any one of claims 1 to 5 wherein the valve element is
provided with means to allow remote actuation of the valve from outside the gravity

flow system.

7. The device according to any one of claims 1 to 6, wherein the valve element is a

butterfly valve or sliding valve,




