WO 2005/052428 PCT/GB2004/004949 1 CONNECTION BETWEEN A
PIPE AND A WALL Field of the Invention This invention relates to fittings
for providing a seal between a wall and a pipe 5 passing through an
weeMNg2#the wall, to a method of providing such a seal, af€ Te:E2004/004949
assembly comprising the combination of a pipe, a wall and a fitting
providing a seal between the two. The invention is particularly applicable
to the provision of a seal between a pipe and a wall of a manhole
chamber as found in a subterranean fuel tank or between a pipe and the
wall of sump for a dldoensm pump, for example in a 10 etroleum
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alternatives to steel pipework systems which tend to corrode over time.
Morepvri:Rvierseee waass there have been major developments in fuel

technologyy iall [ t
fuels contalm&wﬁf\ég@&gﬁ%gmgé% %(Jl,%tc?a \ééa?e%l%ﬁjtlﬁ%%‘wat service

T8ompatieiss, qﬁ?es%%ﬂ%rﬁlg(lsat”&?ﬁtlﬁﬁeg%r?:‘émf?e orY&d REind SHpiGy Detween an
contemeagdunazsiodanesteniissibas dmyvefgeiudd 88menidngclelinmndiesleaderground

and %L@Qé'rtgw &HQ'%S@ES&H%@%H@ @éédééﬁ@ﬁe REQISVIRIHPIEAGI and fire

MTBE meth tert \Elﬂ‘ uL etter?q ve been aedW hare5p sﬁgmm the
cl’é)? T a%/?/nrﬁ'e a 0%%‘,‘%,80& |ves W/S 0870554

PCT¢@’BIZOO4/OO4949 2

20 Qil companies have been under considerable pressure to ensure that

environmental concerns are given priority in the planning and installation of petrol
stafion infrastructures. This has not been without significant on-cost. One important
advancement has been the use of pipeline systems constructed from plastics materials
which have enabled the oil companies to install cost-effective environmentally

25 acceptable alternatives to steel pipework systems which tend to corrode over time.
Moreover, over recent years there have been major developments in fuel
technology which have culminated in commercially available alternative fueis containing
additives which have replaced lead-based antiknock compounds, Research also
continues to centre on reducing sulphur content and hazardous emissions from fuel. In
30 order to eliminate lead and sulphur from fuels, exctic additives and octane enhancers
such as MTBE (methyl tertiary buty! ether) have been developed which are based on

complex organic or heavy metal organic additives.



The presence of these additives in fuel can give rise to major
environmental issues. Some such issues are described in an article
entitled "MBTE - How should Europe Respond”, in Petroleum Review

WP aRA2900 pages 37-38. The entire text of this article i FERGPAIE49
herein by reference by way of back%r]ound information. The 5 authors
conclude that lead and some other fmetals are the most effective octane
enhancers. However, lead is in the final stages of being phased out
because of environmental and health issues, and the most readily
available alternative, M met? cyclopentadienyl manganese.
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situated directly above the manhole lid of the tank. The chamber is normally defined by

25  an upstanding wall which, when viewed from above, can be of an ociagonal, square,

circular or rectangular shape, and which includes apertures through which respective
pipes pass.

To overcome environmental concerns this pipework (s now generally

constructed from plastics materials and many current designs of forecourt instaliation

30 utilise secondary containment. This involves containing each fuel supply pipeline in a

respective secondary containment pipeline which is optionally sealed at its ends to the

fusl supply pipeline. The secondary containment pipeline prevents leaks from the fuel

supply pipeline from being discharged into the envircnment, and also can convey



3 leaked petrol to a remote-sensing device. Typically, the pipes forming

the secondary containment pipeline are initially separate from the fuel

pipes and are sleeved over the latter as the fuel pipes are installed
whetwsenzthe fuel storage tanks and dispensing pumps. 5 A BOMEBIN4/604949

material for the chamber to be constructed from is glass-reinforced plastic

or, more generally fibre-reinforced p?astlc (FRP), which involves moulding

a resin or other polymeric material reinforced with fibres such as glass

fibres. It is desirable to provide a seal between each of the apertures and

its respective pipe to avoid ingress of water into the manhole chamber.
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chamber to escape into the environment.
It would be preferable if such a fitting could be chemically bonded or
electrofusion welded both to the pipe and to the chamber wall. One type of such
25  fittings, manufactured from a plastics material capable of electrofusion to both the pipe
and the chamber wall is known from GB2332255 (PetroTechnik Lid). However, these
fittings cannot be used when the chamber is constructed from GRP, a material
commeonly used in construction of chambers and sumps for this application.
In summary therefore, in the event that pipework has to be replaced, or in new
30 build situations, there is a requirement to seal pipework made from polyethylene,
polypropylene, polyamide or the like to @ GRP chamber wall. Accordingly it is an object
of the present invention to provide a fitting for forming a seal between pipework formed
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from a plastics materials and a GRP chamber which overcomes some or

all of the above disadvantages. Summary of the Invention 5 According to

a first aspect of the present invention, there is provided a fitting for

providing a substantially fluid-tight seal between an opening in a chamber

wall and a pipe assembly, said fitting comprising: (i) a first portion

comprising a radially extending first flange, a first surface of said first

flange being configured to contact the clhamber wall around substantially

the 10 entire circumference of the first flange, said first flange being
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paistion dixkendingpaswvay from the flange, and a tubular sleeve formed from

an electrofusible plastics material, said tubular sleeve being joined in a
substantiall¥ fluid tight seal to the tubular portion and adapted to couple
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between the two portions béeing formed in that overlapping region.
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adapted to fit tightly inside the fitting in the
(iiiy securing means adapted to secure the first portion to the second pomon

Preferably the first and second portions of the fitting overlap for a proportion of
their length, the fiuid-tight seal between the two portions being formed in that
overlapping region.

In a particularly preferred embodiment the first portion further comprises a
flange, extending radially outwardly from the body of the first portion, a first surface of
the flange being configured to contact the chamber wall around substantially the whole
circumnference of the opening.

Preferably the fitting further comprises a sealing means located between the
first and the second portions, said sealing means being adapted to form a fluid-tight
seal between the two overlapping portions. The sealing means may comprise an O-
ring or a bead of sealant seated in a circumferentiai channel around one or other of the
portions, |



region in which the first and second portions overlap. Preferably the first

portion and the inner tubular portion, if present, is formed 5 from GRP or

a metal such as stainless steel, coated steel, aluminium, brass or a
WedlTes2r@sistant to fuel. In a preferred embodiment the fittiPgHGBaeE /004949

comprises a third portion adapted tQ form a substantially fluid-tight seal

with the first portion, the third portion being formed from an electrofusible

polymeric plastics material. 10 Preferably the first and third portions

overlap for a proportion of their length, the fluid-tight seal between the two

portions bein
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g S SOBIAAAAGSs ARABIEA O ENER SR flange and to

encapsulate sal e in an adhesive. 30 Accordlng ][o a further

1%mbod|meﬁf ﬁ?fﬂ@ﬁ%ﬁ!ﬁaﬁeﬁe@éﬂ@%m@ﬁf@&’ Y¥iRG Y6 RYding a
substantially #uittiightrsiedhd etiweetivean aseliinggits @ittehebts helfrahecgion by a

pipeqp g&,_t,h ugkhsaid opening, said fitting comprising: WO
2005/052 F GBZ%O%/OO4949 6. (i r% a mfgsrg StubgrL%rr 'ech%.%Q%R{gﬂ at% screw
pass throu Eenlng i the chan ﬁ 8
threads on the flange and on the outer body of the ﬂrs’c portion,
20 Alternatively said flange securing means comprises a bayonet fixing.
In a further alternative the flange is a tight sliding fit over the first portion and the
flange securing means comprises an adhesive.
in a preferred embodiment the second portion incorporates heating windings
such that the second portion may be electrofused to a pipe or other item formad from
25 an electrofusible polymeric plastics material.  If present the third portion may
incorporate heating windings such that the third portion may also be electrofused to a
pipe or other item formed from an electrofusible polymeric plastics material.
in a particularly preferred embodiment said fitting further comprises a cover
adapted to cover said flange and to encapsulate said flange in an adhesive.
30 According to a further embodiment of the invention there is provided a fitling for
providing a substantially fluid tight seal between an opening in a chamber wall and a
pipe passing through said opening, said fitting comprising:-



(if) a second tubular sleeve adapted to form a fluid tight fit with the first

tubular sleeve, both the first tubular sleeve and the second tubular sleeve

being adapted to 5 allow the pipe to pass therethrough; characterised in
wihatithe #idterial of the first tubular sleeve is formed from a RE#EGB2004/004949

reinforced plastics material and that the material of the second tubular

sleeve is formed from an electrofustle polymeric plastics material. By

forming a first part of the fitting from a fibre-reinforced plastic and a

second 10 part of the fitting from a plastics material electrofusible to the

pipework, a strong, long- lasting fluid-tight seal c nge formed between
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a further preferred embodiment the, fitting further, comprises, a.third tubular
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in tHesF@dn in which the first and second tubular sleeves overlap.
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invention also extends to encompass 30 underground pipework systems
1?’ncltﬁ%"ftj‘such fittings, and to garage forecourt systems incorporating

them. WO REOSHIH #2ETRCTIGE20440 04840 corirciserdintptga kutending radially
embQaliment fbihe.prasen, inventindbers inranideskmgfeiRgyREd 1o contact the
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Preferably the fitting further comprises a sealing means located between the
20 first tubular sleeve and the second tubular sieeve, said sealing means being adapted to
form a fluid-tight seal between the two overlapping sleeves.
in a particuiarly preferred embodiﬁwent the sealing means takes the form of an
O-ring seal seated in a circumferential channel around one or other of the sleeves.
in a further preferred embodiment the fitting further comprises a third tubular
25 sleeve, formed from a metal, and adapted to fit tightly inside the fitting in the region in
which the first and second tubular sleeves overiap.
Preferably the third tubular sleeve is formed from stainless steel, coated steel or
a polymer resistant to fuel.
It will be appreciated that the present invention also extends to encompass
30  underground pipework systems including such fittings, and fo garage forecourt systems

incorporating them.



() a first portion comprising a first tubular sleeve adapted to form a tight

sliding fit 5 with the outside of said pipe, the first portion further

incorporating a radially extending first flange adapted to engage with the
WensiER4aRll around substantially the entire circumferenceRSTiGES fitst 004949

flange, the first portion further incorporating a second tubular portion

extending away from the flange; (ii) @ second portion incorporating a

second radially extending flange adapted to 10 engage with the chamber

wall around substantially the entire circumference of the second flange;

(iif) securing means adapted to secure the first portion to the second, ,
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stainless sterl anaatechsteehzplastinuerceated! &dbaiciiumpal 8fBatsbl first and

or as%?o%t&cﬁa%%t&ri@l%b?%&ﬂ%ﬁ’%ﬁ%ﬁ%@%@%%g Bsdarsfesabhidherlist or both

flange and the“second flange are formed from Slojﬂbsta tially 30 the same
VmadRAoRS SSRRISPHF Brb R IR S EIREPLRER g i e ses and the
comphases egii{plementary screw threaded regions on the first and

second pogigRgpichnb aksheuViar2605¢0 5843 RE FEnB 2004849418 plastics

two r[%(E:ﬂ){tiorims screw together, clamping the chamber wall(s) between the

first'AAd Second flanges. In a further preferred embodiment the first
tubular sledve i€dtisniadyegierred embodiment the inner surface of the first tubular

20 sleeve incorporates heating windings. [t is thus possible to elecirofuse the fifst tubular
sleeve to the pipe passing through It in use to form a fluid-tight seal between the fitting
and the pipe, which could be primary or secondary in construction.

Preferably the first tubular sleeve and the first flange are formed from different
materials with a substantially fluid-tight joint there between. In this way, the first flange

25 can be formed from a material that bonds readily to GRP whilst the first tubuiar slesve
can be formed from a plastics material which is electrofusible to the pipe. Such flange
materials include metals such as stainless steel, coaled steel, aluminium, coated
aluminium or GRP itself or a plastics material that bonds satisfactorily to GRP.

Preferably the first flange and the second flange are formed from substaniially

30  the same material.

In a particularly preferred embodiment the securing means comprises
complementary screw threaded regions on the first and second portions such that the



polyethylene and the flanges are formed from stainless steel, coated steel

or a polymer 5 resistant to fuel. It will be appreciated that the present

invention also extends to encompass underground pipework systems
wibelgdirig4gaich fittings, and to garage forecourt systems inCBfoGBiNgG /004949

them, methods for manufacturing such fittings and methods of forming a

fluid-tight seal using such fittings. 1(§According to a still further

embodiment of the present invention there is provided a fitting for

providing a substantially fluid-tight seal between an opening in a chamber

wall and a secondarily contained pipe assembly comprising a prim

i I ry,
supPtp PAPETORRERHERTRRRM eﬁ]@srﬁ)“ai]ae?fs‘a?&(w&%§8%| l'and second
pas$engearough said opening, said fitting comprising: 15 (i) a first portion
ada;l_oted tolfprénfﬁtrﬁ@i;[WJ?@M&B&@%%EQ“@@?&@%@ ssaé@véir% Iormed from
portion incarporati ating windings;, (i) a secon rtjon adapted. to
acc ﬁ%‘r’ﬁ%“ qf[p%eo%’é] g}erﬁg?g ra Tgﬁglre%'gje%é%St@fgﬁﬁse%%ggi%oﬁ%gg% % or & polymer
beingediaptedeélengage with the chamber wall around substantially the
entire circuignensasirduaftanger 26 (pipaethindveatbansadaptetids afisatompass

SRR S e

secOMPRYRIAG EBrYBRRT FEJTAY RURE S YR e RTtimg BeS Ablogmine @
in thiieripudiesénsinpevehffitivides heating elements adapted to form an
1@!ectrgfuii|%a&€éﬂwéo wﬁgﬁﬁmﬁﬁ%ﬁe@rﬁ&mﬁﬁéﬁﬁ&?@ﬂ@ %ﬁ@@é?ﬁ?i%e@@on tflwere is
p1pe, It w, e reciate a € neating..elem serving.to 1orm a seal .
R B BT e B R S AR e A58 in o
rubbhebbet. \Glickndsasmageatiscartaie RIRevASSERDY BREINEROTIBREMarY, Supply
valvgifer sonmiteidngithie integeiyotytheéntessiitinpepasehsiwesasitigethrough said

prim%gn@d Ssaqg%% rgomggéné?_referably the flanges are secured to the

secolr tion by securing means. 30 Preferably the second portion )
18 ccdthmodadStRyiRinEERta hiaite maalesariisolivin S3hassPiraTy pipe, said

flanges carfifséramtivitégrabpeatingf tbatirgegioddgortion and the second

flangg, if presenbs seFedia ke S6cARdROKIRbYR SeeMiBd SR Bxtending

WO 2005/052428 PC%J{C%I?% Sqelg().04949 %J\gﬁrgn%g%e{v%l%tg%h%% N around

means co Hgg&‘é, Sﬁcomp e n?g‘ %%?’gt\lv rea regions on an outer

surface of thiesiesbaly Brreoirasranesasaidimianeeof
20 (i) a third portion adapted in a first region to form a tight sliding fit with said

secondary pipe and in a second region adapted fo form a tight siiding fit with a primary
pipe, said first and second regions incorporating heating windings.
Whilst the fitting described in the embodiment above provides heating elements
adapted to form an electrofusion weld to the primary pipe, as well as 1o the secondary
25  pipe, it will be appreciated that the heating elements serving to form a seal with the
primary pipe can be omitied, and replaced by a conventional rubber boot.  Such
sealing boots are well known and typically provide a vaive for monitoring the integrity of
the interstitial space between the primaty and secondary pipes.
Preferably the fianges are secured to the second portion by securing means.
30 Preferably the second portion accommodates two flanges.
in an alternative embodiment, one of the flanges can be an integral part of the
second portion and the second flange, if present, is secured to the second portion by a

securing means.



said flange(s). Preferably two flanges are used which clamp, in use, on

either side of the 5 chamber wall. In a particularly preferred embodiment

the chamber is a double walled chamber. More particularly the chamber
Widaatifsi e interstitial space between the walls. Preferablyanasieonaone 949

third portions are formed from an electrofusible plastics 10 material. In a

particularly preferred embodiment the heating windings are incorporated

in the inner surface of the first and third portions. It is thus possible to

electrofuse the first and third portions to the pipe assembly passing

through the fitting in use to form a fluid- tight seal between the fitting and

the second¥?ily CEHEIRRSY BiBe a8 1R rETHIY tRRTYRISSHd PoreEIP iSRRG Screw

fromtarediffar esdionateriahfooterthefticstobihd Hecdndqriidins withea internal diameter of

sub%g%”gegyg‘d-tight joint there between. In this way, the second portion

can be formed from a material that forms a tight seal with the flange(s) .

whilst the AESTERAhMP DGR Bar BE I SPATR o DI hrRNaTce of the

Whicthignledesabfusible to the pipe. The flange(s) can be formed from a

material tha hongs:dQiepdietieithe shiaturaemalheSurbrmbtaliedlangsle walled

mat%ﬁalsbigrclude metals such as stainless steel, coated steel, aluminium,
coatec?rgluminium, GRP, a plastics material or a polymer resistant to fuel.

A resin or OfRE? BRIfR4RTIY BXsrrhRPSEanain it e 61 diel sPagp iptween the walls.
flange(s) inFosttestly olatdinstaiangila strigpveader foooé s dahbetvedetrdhaible plastics

1fangeds);.and the chamber wall(s). 25 Preferably if there is more than one
flange they are formed from substantially the same mate_rigl. In a

preferred BRI M R HIEGH G BT SR AR XUREHYR e incorporated in
moniteringerthiefepaetifering @ vk thisarrdimnsnribis Shvforesoib th i siedind.se the first

portigayame thstRHtan SHeaRe AEMbEasRRRaNRIRs #R MiAgIAUSNaYm & fluid-
pref%r: Se dé%%%ﬁﬁ?ﬁ% 'Bﬁ{e%‘;%%g%%‘?ﬁ# BRRE p‘:r’%%'tored via the

ad ek
intersq)aeﬁ gap o 5 second ily contained wall, an aperture through the

1Body of thE SRR PG FERPBRIRY 1B IRTEERS e suiissentvmeferial from the firs
20055 MMAHBERGT? 0004940y T0iddare prefateblytdterdategitytod way, the

the seabis ‘E@[&@K‘PE%H BY £ARBEGHNY dNG-sRaFe.JorneRd {I%‘Nﬁ{f‘éém&ﬂ%@'ﬁange('s)

surface of the secongl Portion and the outer surfacfe
hird portions can be formed

whiist the first an roglc ta plastics material which is
electrofusible to the pipe. The flange(s} can be formed from a material that bonds

20  readily fo the chamber wall. Such suilable flange materials include mstals such as
stainless steel, coated steel, aluminium, coated aluminium, GRP, a plastics material or
a polymer resistant to fuel. A resin or other adhesive can be used on the face of one or
both flange(s) in order to obtain a long-lasting waterproof seal between the flange(s)
and the chamber wall(s).

25 Preferably if there is more than one flange they are formed from substantially
the same material.

in a preferred embodiment the integrity of the seal may be tested by monitoring

the space formed between the inner surface of the second portion and the outer surface
of the secondary pipe.

30 In a particularly preferred embodiment the integrity of the seal may be moniiored
via the interstitial gap of a secondarily contained wall, an aperture through the hody of

the second portion being provided for this purpose.



secondary pipe and the interstitial gap via a passage. In an alternative
embodiment the space formed between the inner surface of 5 the second
portion and the outer surface of the secondary pipe is monitored via a test
wolpt eSS Brief Description of the Brawings The present in&Sii€ieenodtio4949
now be described by way of examples only with 10 reference to the
accompany drawings wherein: Figu} 1 is a partially cut-away side view of
part of a petroleum forecourt installation which includes a tank having a
manhole chamber, having a fitting in accordance with the invention;
Figure 2 illustrates a cross-section through a fitting according to one
embodimelfiost fiafeablybschiealiuiche PRaire onisteddy gannecting the space
elevatinral beaveat the ttisrgstiaerinifagerer biglive dnilusirates aurface of the
Croséé%@r‘f&'&?u@t%ﬂ@tﬁefﬁéxrélm‘a"@aﬁ'@ﬁ‘éepggg%ﬂtt'ng shown in Figure

2; Figure 5 illustrates a cross-section through a third tubular sleeve of the
fitting showt? A" SBeEgre IPBIGIPE™ Lifotras ferere BORIRST HfsHRNRiRgrace of
of FitperseRoiiquaréisn7ar8! dmdiishewitingfshec serdigriorihe isreseiitred via a test
invepgnyayése through a chamber wall. Figure 10 illustrates a

cross-section through a fitting according to a further embodiment 25 of
the invention with a first and second portion located on either side of

iojhaRaerintRa@{liee: LEANIPES] 1 illustrates an elevational view of a

flange. Figumes12-<4kestraiestosradissectien dbsotighl afitiiag at coraip@déoaaly with

15ti|l f}é(j%?(?ﬁc?%tﬁ?&ﬁ&%’?fﬁp‘%ﬁ@&éw&d}t@ﬁér‘éﬂfigure 13 illustrates an

exploded cross-section of the three portions of the filling of Fi%ure 12;;,1 . .
FiguFY2R i iStFaRagigly QERRBh SIRSW 512 ARG\ I BB IHS sipsgut installation
PCTaBR20:R06s1848nK hakigm e riéniivistrhatrsharciusirgectitinghinoerghrdance with
fitting,gageayiclipg to a further embodiment; and Figure 16 illustrates a
Cros??SSrCet'? E?l&gtrrg%ég% %rggs‘ls[]%&%%ot%%n %%Oa)fﬁgnagn%cbo%ing o one embodiment of the

15 present invention;

Figure 3 illustrates an elevational view of the fitting shown in Figure 2;

Figure 4 illustrates a cross-section through a first tubular slesve of the fitting shown in

Figure 2;

Figure 5 illustrates a cross-section through a third tubular sleeve of the fitling shown in
20 Figure 2;

Figure 6 shows an end elevation of the fitting of Figure 2,

Figures 7, 8 and 9 show fittings according to the present invention in use through a

chamber wall.

Figure 10 illustrates a crass-section through a fitting according to a further embodiment
25  of the invention with a first and second portion located on either side of double walled

chamber; ‘

Figure 11 Hlustrates an eievationa!nview of a flange.

Figure 12 illustrates a cross-section through a fitting according fo a still further

embaodiment of the invention;
30 Figure 13 [lustrates an exploded cross-section of the three portions of the filling of

Figure 12;

Figure 14 ilustrates an elevation view of a flange;



embodiment; 5 Figure 17 illustrates the embodiment of Figure 15 with
covers over the flanges to encapsulate them in resin. The dimensions
provided in Figures 15, 16 and 17 are by way of example only. Those
wekMesiore4bie art will appreciate that the embodiments descriSet Gesi004949
may be made in a variety of shape,? 1and sizes. 10 Description of the
Preferred Embodiments The present embodiments represent currently the
best ways known to the applicant of putting the invention into practice.
But they are not the only ways in which this can be achieved. They are
illustrated, and they will now be described gway of exam%e only. By 15

way RGBS BB R EHBR SRR P HONARR ST AGHE 5 BfpPocimens

chamlger - any receptacle designed to keep a fluid in or out. This mcludes
but '%1% IH*alt%@a@ga@*%m%mQma?wb%rsfﬁﬁ]geéaémﬁdﬁ%e%ltamfher
also |n<§ es tanks in general. energy transter means - a generic term
desciibif rgﬁ ’form of energy source. 20 Typically it takes the form of a
fesidtignte Wintistiaigsicheneaiodinament &ivelecticalifcgemens isysadbedianges to
throwgbattsJibe them mlsgsmncompasses other welding techniques
including ultrasonic weldin d n Idi collar

l{r oL ﬂga;aogfk!%n%&wg ﬁggn 379&s f;jl =\ ofaexample only.

suitable for ahtef’ac %%S]gr%st er wall. In the' examples
the Jise&'ttandniange wiienrserieR (S Thb e RRRBEMRA @%E!B%s(gr’?ﬁé‘ﬂ? may be
plana=d 5 ld carare nfisheilebenshslerstood that the flange must conform to

1&he profile of the chamber wall around the pipe inlet opening. Thus the

ﬂaan can ido% n}gs?it bheE ﬁon orm%';\tlon to achieve the necessary
esclhniion S rreierrme m
con en the corner of a container .
wall. fluid - IWsigesgat éﬁ@ﬁmiﬁfém%ﬁ@ﬁ@ﬂﬁﬂim% Wé!ﬁdﬁﬁ??ﬁ@‘té’?ﬁﬁppf'cam
fluid slefersoindhiigutids inta poatseandu dsysark onekemplewaho i dvaide alkls can be
OCCLHcH?e%ﬁe%S’%FHXMLE%{@d”% mgwm aRAageROHIAS &S BUADIe only. By

etr roI va ur will. col ectt In, rpﬁ mangq:e chamb?r Itis

no o in this document the Tollows efinjions a

esseneﬁ’a? hIS ?ye[fro vapour cannot escape thiroug tREWA of the
charﬁﬁ@ﬂ&%‘lWtﬁé%%ﬁ?ﬁﬂ@%&h%e%@%%%@ﬂzgm includes, but is not
PCTiGR2004060242 qipe clhalexarpies given eedin drddoimaludes tanks in
geng&{ggaqlrcular cross-sectioned single wall plpe However, the invention

also covers other cross-sections such as box sections
energy transfer means — a generic term describing ‘any form of energy source.

20 Typically it takes the form of a resistance winding which heats up when an electrical
current is passed through . The term also encompasses other welding techniques
including ultrasonic welding and induction welding.
flange — any collar suitable for attaching a fitling to a chamber wall. In the exampies
given the surface of the flange which contacts the chamber wall is substantially planar.

25  However, it will be understood that the flange must conform to the profile of the
chamber wall around the pipe inlet opening. Thus the flange can adopt any suitable
conformation to achieve the necessary coniact with a flat or curved surface or even the
corner of a container wali.
fluid — whilst the examples provided relate mainly to liguids, the term fluid refers to

30  liguids, vapours and gases. For example, should a leak cccur in a secondarily
contained pipe in a garage forecourt installation then petrol or petrol vapour will collect
in the manhole chamber. It is essential that this petrol vapour cannot escape through

the wall of the chamber and into the surrounding ground.



corrugated and the like and secondarily contained pipes of the

"pipe-within-a-pipe" type. In this case the sealing member or boot for

sealing the sleeve to the pipe will be rather 5 more complex. However,
WosIBatesare well known in the art. The invention also enE6iiiG&24Ey¢4949

pipes which are not circular in cross-section. tubular sleeve - this term has

a very broad meaning. It includes afl@ tubular structure through which a

pipe may pass. Although illustrated and described as substantially

circular cylindrical in form, a sleeve according to this invention need not

have a 10 substantially circular cross-section and may confirm to the

proflipartHie S RIeE SRR GERISHa 95 NRIY rEEdaner st aectisegd aingle wall

of theieleavevaecsynifer mvalting dsovdosiesl effgthpicesitedtiedanatdbeas box sections,

cylinglrieal G123 iinfierchd PlRSHSARRBERaide- g8 b BRE HAS-RiRNs-pipe” type.

broa meanln%m this, context. It is in e}pded tﬁ encompass arW , il be rather
fibre N GREE AR BT Goh G AR AT ES ST ARy SR Lo el be rthe
Stremgitrecosntieymidsetting wsin brasshare pladtisowiaiarthe e pberdiention also
fme%ﬁ%ﬁd’ﬂ%@%@ﬁ@@@hﬁ%{mér@ E'tﬁt;lﬁ@da@@ﬂwi@%eatiﬂﬂjr of dispensing

pum and 2 connected to a subt t |

Thepl'&“]ﬂ 4 é’ve brtr_n%ge F?)?]na%%n\{legdéusi aérgaﬂﬁi"d @&%@%W Bt Struc_ture
polyRteysihahithes RS FIRERAES dXIBRHE bl A RTFoRoARRE 2y bstantily
mangaiechamieica imniediatelyl2é-abmverthegtanki@s Thesctiamberds st have a
1gefined by aGRPMeMbsLShavinGasidewal Hmandebasaid 2r FigUsRe to be

1 shows two lines extending from the pipeline 4 into the r]ank 3 The:i‘,e | it
ineFERREPRSAEE A AVASSH IR PR SRSy S e e G W™ aione 1
showihdr leheths akeltafeedmpli breridindrital practice, only one of the lines
wouldgxderthiepradnsi e ReD 4 i e rerrhake chasnperdadOmetihg in this
those lines is, a suctian line 14 which is.u ISpenRst .

1 onD SR A e Aok Pl A AR AT or
15 a presylveainssshinetiwiorie Prensetingis s ePiRRics rateral
operable to‘mﬁpetrﬂl@lrfrdmeﬂ:mxmamktaﬂuﬁdih&spumpmI léigdr@.’lltmnpbees a pair of
See'ljfé{?gﬂs'fdgLH%&“?EHFZ"‘@M&Q@%%%&Qﬁ%&ﬁ’ t'éh?rﬁi%r%%g:ﬁoa pipeline 4.

allow the pipéline 4 to pass into the chamber 6. In order toég&rever}thatgr

leakifRP AT SURBARG SRIRHORE 8 RIS By TSt ReE RIS B The

er
20) ipigethe ¢hmniebds Gothriveghuthesaperntire, infie pipersole shamietfe immediately

caylingsical wall-ER byrmeanspbadilingRdd¥R 2005/ 082428 8 having a sidewall 10
PCTé(r%(?éZ 04/01(%4949 13 shown in more detail in Figures 2 to 16

inclusive: rﬁﬁe event of a spillage or a leak in a supply pipe the seal also
prevents fuBigee] s8exsitPifreTssterdinefiendpe pipeline 4 into the tank 3. These

fines relate to two alternative forms of fuel supply system and are both shown for the

sake of completeness. In practice, only one of the lines would extend from the pipeline

25 4 into the manhole chamber 6. One of those lines is a suction line 14 which is used

where the dispensing pumps 1 and 2 are fitted with suction pumps. The alternative line,

reference 16, is a pressure line connected to the pipeline 4 via a pump 18 which is
operable to propel fuel from the tank 3 to the pumps 1 and 2.

It can be seen from Figure 1 that the wall 10 has to be apertured in order to

30 allow the pipeline 4 to pass into the chamber 8. In order to prevent water leaking from

the surro{mding ground {here denoted by reference numeral 20) into the chamber 8

through the aperture, the pipe is sealed to the cylindrical wall 10 by means of a fitting 22



Figure 2 illustrates one example of a suitable fitting 22 in greater detail.

The purpose of this fitting is to form a strong, permanent, fluid-tight seal

between the fitting 5 and the chamber wall 10 and between the fitting and
Wthavpipemwark system 4. Fitting 22 comprises a first tubular SREBVEE304/604949

formed from GRP or a material easily bondable to GRP such as a metal

such as stainless steel or a coated Steel material, bronze, brass or a

brass alloy, or aluminium. An important feature is that the material must

form a strong, substantially fluid-tight seal to the GRP wall using known

resins, adhesives or 10 the like. Plastics materials such as polyethylene or

poly&fifilie’ anerh St e FANY o AP tistieig: tdndier (Rihg otBafictia teak in

resirssopy besi vessde ate thevasrdud farwsscparigfitintgheldeisiemeat31

is generally-pylindrigalipghape Wit alopgiudinab @igithrosgh ama{@h@etau. The

ipe (not sh d tubular s| 32 | | d
o6 PABER AR AT B PSR aUe i BBEEn DU RV BA] 4 i

&lecafibiotbasobpmedic’plasd teiviegaribe EnsritbieewitdeuoskFptovork Fitting 22
systgsmptiseh agirelistiviereyv-rolyrrrice ot \dRP. Suitabiemriasialpytlable to
be d&QHSS%q g‘s m%etgestu%ﬁgglgygmmsgrs géitgrlran%g%é% tggeflhrjrllgfgrgarl],t bronze, brass
nature of the seal be ween the two sleeves or components, a series of

groc¥ed bsrsts BeYidRjedmainye fof daRRTIRE FRghdR Bf R Hietmptpdgbapst fom a
whesedhe, ubssietuisinietigp. sdahén teeGREomal slsieycivfornestsaradhedives or

18he firgtiplasticsmaleiaidiS tRRSR BHRRYGR L QYSINIO NS U8 not generally good
components from sepa,ratlng in use. Advanta(};]eouslﬁﬁ%a}‘t of th%flrst

tubufPERsEYR R SRR SIERRF IR ot thabEEbRt MR Qdssd for @ two-

suchpiineitthere is an overlapping region between the two 25 sleeves.
Encapsulating Rasvef shesfigshsiagve, vshisathe segencdtalgaysgfiemifsds through
stronger fittin d,aope less prone tq, leaka ver time. It.shoul
T S RS A iU

Teonditierd, &§ Jiﬁ?ieﬁ%ﬁhé‘%ﬁ%*é%e‘?‘@%ﬁ%é’%ﬂ’ §ﬁﬁ'f‘%g§fé’,‘“ an electrofusible
subsideneeioplathier nmviemenbpatidavitr théusbeanriesgetpe,inutteasgsdyethylene,

a suppl:pigg $@W§F3@_Q%i9%¥ri§ﬂ§vﬁ?%Q@EME@&B%WQ FEAURSHAN

36. The -G RS ER e S NG SRR A amDRe oo o
circumigrerardsot craesrabtiepsitinoti eavidgen Hilerpéonppideitre i of the first

othe Quing sealsa henosiienedsdupngassermbisameihershe firsidd/@ound the

200 /r%? 2.3%? Esp -I\:xﬁa g,ga(POfﬂ/ﬁO 433499 glréo%ss eﬁ?@@ﬁ!ﬁev%ngnchea}:so?nggnents from
constructidn it would norma y be poSitioned on the outer

separating in use.

Advantageously, part of the first tubular sleeve is encapsulated within part of

the second tubular sleave such that there is an overlapping region beiween the two
25 sieeves, Encapsulating part of the first sleeve within the second sleeve creates a
stranger ﬁtting and one less prone to leakage over fime.

It should be remembered that these fittings can often be used in inhospitable
conditions, eg underground where there may be soil shrinkage, subsidence or other
movement, and where fuel can escape in the case of a supply pipe failure.

30 Optionally, the seal between the two sleeves can be further improved by _
' incorporating a sealing means such as an O-ring 36. The O-ring in this example nesis
into a annular channel around the circumference of one or other of the sieeves.  If will
be appreciated that the O-ring seal can be positioned during assembly on either the first



surface of the first tubular sleeve, towards the end of that sleeve which is

located within the main body of the fitting itself. It will be appreciated that

the O-ring could also be positioned in the end face 37 5 of the first sleeve,
Wengeiing ith a shoulder 38 in the second sleeve. Because* tHeBXipois 249

internal to the fitting, and sealed within it, it is expected to have a very

long life, at least the life of the fittin(j.‘ﬁn this example, and in later

examples which also include O-ring may be replaced by a bead of a

suitable sealant. The use of a sealant may have advantages in 10 that

the sealant may also have adhesive properties, assisting in bonding two

confisitents &R Pelor ARseIbRATFLHAThRMIdOTmalE hs PRIPRS LIRS outer
spesiafigtdn’ thaffifieldiblibe Meiva fostirds Optiomhbfdadtistewieialvisk tydsctted within

stre%t%tggdﬁtg%mmﬁ%efpr the seal between the first and second
sleeves. A third tubular sleeve 33 is located J] on the inner surfacg of tg?
§-g8% gﬁa e end face 37

fitting in the" YR IRRELAERL HiRk RECL B0 SR
Purpddeedirshiethiedssigesieg wikichsioritriS$rintha saesal lrgvais stainless

steel, coatertsiast Gi=COPANMERIdMED HrEVEiNE SR YSaRIHGRIBSHCS is expected to
material component. fr lttla_%rﬁf\é/i&qh%\qxﬁ% rom the first, GRP sleeve in
the gs\éengi}’es g%?§ ifﬁ’ri%{}%\é soften Whenlex osed to fuel or other

chemicals. 20y 6r8PIfu APGd's 68 BIRP SR h Bt tivip 29-ring may be
shovepigdinbhyaabe sirdfansiifieitcagpadtaiarite and 6denaadsnltmgy tiova Hdisantages in

1nethpd efconsimation, A eferaiceAiar39 GRablgs aneleee s Mnding two
coupling (see belov‘\ﬂg{? be posmorIl:gd and prﬁ)iz%ezlﬂv1 Ioc&te%over theI end . st i
of tHETRANG HRGETHHh SIRtEI0SRR PG Hed e RsE BRRIRF HRgoralist n
endtbétfielditting, if there were any doubt. 25 Figure 4 shows a
grossl‘seCti?ﬁé\'eVz?WfQﬁmEJﬁM@é&%ﬁél@ﬁi‘éﬁ 3&@3@&5@%&3?% ?uid-ﬁghtneas
etall the slots .34. It wi arent fram Eigure neral simplicit
of 12 (el b SRR AR £ R 00T R S tocates

182080 |t tiieasHTeeh R drainor i thesEainn Maglrdhe firat ans eue sleeve
indentatignsTheopurpiste tianigtict sikastcs/hinteriakoé hense castd tubbilas stainless

sleeyg sompaneptand 'g&&%ﬁﬁ@tH}ﬁ@%ﬂP@h@%o%H‘rié‘Bb?éi%@]ﬂgﬁé%épwﬂnponent

of construction the slots 34 coulo}, takg ii;)e [orm of screw threads such that
the fiRT AAGUBLHIALREVRY &5tltihe f%)rrﬁ$8V$e‘83?3§t8Y§’§HbSE8Pé€\7L®8”k or soften
togeshen éupirrgcbniieliotisherchemiesdlsal adhesive or a locking screw (not
oghown) cowlgutaesn hrdusst ta RIGy MR AN0 BIREVESIERIING aR&Iing the neat,
durig e%sﬁ%i'n\e/\éoag}gga?r/aon%%d'gr?d Pfgrngs%ggé/qpoﬁﬁgislﬁ‘lethod of construction. A
reference mark 39 enables an slectrofusion coupling {see below) fo be positioned and
properly located over the end of the fitting made from elctrofusible plastic. It also
serves to identify that end of the fitling, if there were any doubt.
25 Figure 4 shows a cross-sectional view of the first tubuiar sleeve 31 and shows
in more ’detai! the slots 34. It will be apparent from Figure 4 the general simplicity of this
GRP moulding. The slots 34 can take a wide variety of shapes, sizes, location and
configuration. The essential feature is that they create indentations into which the liquid
plastics material of the second tubular sleeve component can flow during manufacture.
30 In an,alternative form of construction the slots 34 could take the form of screw
threads such that the first and second steeves could be formed separately and screwed
fogether during construction. A chemical adhesive or a locking screw (not shown) could

then be used to prevent the two sleeves coming apart during use.



Figure 5 shows the third tubular sleeve component in cross-section. This

can be pressed into place after the second sleeve has been formed

around the first, but while the material of the second sleeve is still warm
weargihiedeformable. In use, and referring to Figures 8 and ;B @949

the GRP portion of the fitting 5 is passed through an aperture in the

chamber wall and temporarily held i?ﬁplace. A GRP bandage (not shown)

is then used to seal the fitting to the chamber wall on one or both sides.

The advantage of this arrangement is that both the fitting and the chamber

wall are made of the same or compatible materials such that a strong,

permanent; ' SiTB ey et bskas  SeaY D ERIRPIS i EEpsTgstion. This can

necwgﬁeﬁu@heﬁ baib5HGhis sHadheBiesedriascomvetiaral fasionHe first, but
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the c er e ectrofusion flttlngBS may be used toge

with expaniidfESoRTEAEIEREE RELEE RIS ARSI AR R ERBRAR o Tting
sontaipemhmpmrﬁ@cendmgrmmtaimmehamﬁaprewhannh Eigpremdibbdidtieplace. A
p”mét%fﬂmﬁﬁdg tgtt%\%ﬁ?@ﬁﬁ@t%&@d%ae@aﬁtﬁéiﬁc’;%@Ifbtﬂ@ftcﬁ@rﬂb&)&r@é{ﬂ'|on ane or
pass tnrou | secondar e ererore. sea

the 12)?3'&? Hitti fé1 ? ﬂ&ﬂ arfec?reﬁ‘ugsrﬁ)'rsl%ousg hhl{%%{g %d(h%@amber
and eRicwefoxide Qfdbsléﬁm qrr@t@?ﬁﬂ%tmﬁ%@!ﬁ/ééﬁmﬁabﬁn%ra'ﬂ%mwmanent
secqpgannpesiakepiiasecansisediis thambeTnisirgastaberdabet 5ot 155, 56, is

1#" f%ﬁpees‘% éSWrﬁ'iHn?ﬁgéﬁ %f?&ﬁ%@%aﬁmwmmm%ma@wgmw

supply pipe 51 Is er than the internal diameter of the fitting
thenPIRRMATiNEY HEaH *?bé‘ésﬂwe?B*&H%f‘iﬁeCE%TEBﬁHERFESWPA‘H’i‘rﬁ@H‘%ﬁ@’nPe used,
Thistigethbievit thpandérsise cfidalectrasusiossayplingemotidetsr 538 sandndarily

CouRling, R E*k'éb@&i?d&r&%@ﬁ@méhﬁs %egaa@ary pipe 50 to the outside

of the fittin his jllus art of the, yers |ty of a fittin accordln

a first aspeq@t d?Hﬁ% E&;’ggé ﬁ%?\*pﬁg N err?gﬁeeda cf%) gSUCh that
1ﬁttlnﬁﬂmwmﬁlﬁg%ﬂaﬁ@eﬂ%@w%nﬂﬂﬁlsw@w Pieth§e wdw?é@fassealed to the

radigflysfsermihe ﬁ%l}’ wampeneMmbibaditiogpang 6Raaxpentizmsednd electrofusion

'“te%oa” Wing-£9 ?é%‘ﬁ]i%{&r%ﬁﬂﬁefé tiubularslesye Jhe Ha098Iss takes place

conflgu to co orm to the shape of the chamber wall in the region of
the ApefLiRe @ BBRSE&RIB0 MHPBRILERA Rple it is shown as planar but other
configuratiansihbe ppssitilge30dm Gipredsinhsrapptiecttodhe fhiped® andaining the

ofhe fEG&Sto%BRﬁdlén:mwﬁiﬁénﬁt@n&f@mémlItwéhﬂéﬁrlf@etussﬁlfhéeﬁﬁng itself
Further assemblrﬂijggs Iacg as de cribe ve. P eferabl

e|ecﬁ%l“fag]%§eogg cop %%%'hammen ¥stem, IS 1S acxleve%shrough use of

ents are ormed rom one o
plastésimiusiialscsplina i frinthgse BPors cavngitg: wWeoosigsagmects the
PCTRRM/DB4 360 the outside of the fitting 2. This illustrates part of the versatility of

a fitting according to a first aspect of the present invention.

25 An alternative and preferred fitting incorporating a flange is shown in Figure 7.
Flange 40 extends radially from the GRP component of the fitting and may be formed
integrally during construction of the first tubular sleeve. The flange is configured to
conform to the shape of the chamber wall in the region of the aperture to be sealed. In
this example it is shown as planar but other configurations are possible.

30 In use, resin is applied to the flange and the fitting clamped in place against the
chamber wail while the resin sets. Further assembly takes place as described above.

Preferably the electrofusible component or components are formed from one or

more plastics materials selected from the group comprising:-



16 polyethylene; polypropylene; polyvinyl chloride; polybutylene 5
polyurethanes; polyamides, including polyamides 6, 6.6, 6.10, 6.12, 11
and 12; polyethylene terphthalate; polybutylene terephthalate;
wpolstemaene sulphide; 10 polyoxymethylene (acetal); et®ylEf&3¥04949
alcohol copolymers; polyvinylidene fluoride (PVDF) and copolymers;
polyvinyl fluoride (PVF); tetrafluoroe%ﬁylene-ethylene copolymer (ETFE);
15 tetrafluoroethylene-hexafluroethylene copolymers (FEP) ethylene
tetrafluoroethylene hexafluropropylene terpolymers (EFEP) terpolymers
of tetrafluoroethylene, hexafluoropropylene and vinylidene fluoride (THV);
polyhexafl R¥PfSRne; 20 polytetrafluoroethylene (PTFE);
polychlorotpiflyorastiydene; polychlorotrifluoroethylene (PCTFE);

fluorinated &gﬁéﬁmmgﬁdg!uorinmed polypropylene; 25 and blends and
S

co-polymer

I
thereof. This selection is not intended to be limiting but rather

demonstrafS& i ¥&ibility and breadth of the invention. The plastics
Pnaterial whielyusstmstscompatible to the pipe to which it will be joined and
with the lowgstarfisseRRililintp dbigatiiddrs, U eticn svilbLsualy be chosen
by the materiglﬁfiﬁgn(gqg%tﬁ&%ermore, it is known to 30 use blends of

t

two or morgop% y

ers and this invention extends to cover known and yet

to be develdp¥erivienteatbiaate material. WO 2005/052428
PCT/GB20p4igbdavend sulphide;

10

15

20

25

30

polyoxymethylene (acetal);

ethylene/vinyl alcohol copolymers,

polyvinylidene fluoride (PVDF) and copolymers;

polyvinyi fluoride (PVF),

tetrafluoroethylene-ethylene copolymer (ETFE);

tetrafluoroethylene-hexafluroethylene copolymers (FEP)

ethylene tetrafluorosthylene hexafluropropylene terpolymers (EFEP)

terpolymers of teirafluoroethylens, hexafiuoropropylene and vinylidene fluoride

(THV),

polyhexafluoropropylene;

polytetrafiuoroethylene (PTFE),

polychlorofrifiucroethytene,

polychlorotrifiuoroethylene (PCTFE);

fluorinated polyethylene;

fluorinated polypropylene;
and blends and co-polymers thereof.

This selection is not intended fo be limiting but rather demonstrates the
flexibility and breadth of the invention. The plastics material which Is most compatible
to the pipe to which it will be joined and with the lowest permeability io the fluid in
question will usually be chosen by the materials specialist. Furthermore, it is known to
use blends of two or more polymers and this invention exiends to cover known and yet

to be developed blends of plastics material.



The GRP resin component can be formed from any suitable thermosetting

resin as selected by the materials specialist, including but not limited to

polyester or epoxy resins. The GRP sleeve can be formed by any of the
weprentionsl techniques used to 5 mould GRP including harciiiaysiae4/004949

compression moulding or injection moulding. The present invention also

extends to moulding methods yet to’fe discovered. The examples

described above relate principally to single wall chambers. However,

fittings according to the present invention can be used equally well with

double-walled chambers where there is an interstitial space between the

two chambéna G Rk InPamRROEasEca sBafPserhiem ey redadiRdRmR§eting resin

and she@uterwslianehberurespdbgifittinglanggthatinserwat. thisigandber epoxy

dongeg;%ip_g two bandages, one outside and one inside the chamber, or by

a flange and a bandage on one or both sides of the chamber wall. In

either case the FREGIRS 61 AR MRt SIRAPEL FR¥ b BB BT SRECEALIRRbEIUes used fo

svallsnisulh divtaimetl dingl icami beymapnitoretest B imsuidinguoy, iiechoegentiding. The

inveption Riavidas-aitipadedasmingd s whstataly uiddight seal

between a gg)e formﬁg fr1$[m al %Iea tg%gu§|t?I? plas;tlccsaWaEerlatIn gd &\ chambers

GRP chambef WAl "The fite C& ceomprlses 8 ﬁr%t%bnnfBorYencf formed fron '

an é&lewawtusitiags|assesingterificcorapritibivantienheapibe afecassegdngvel with

comaangnivajRin edsntsubstantially fluithtigbtshansgide sbeviisst the two chamber

ompanent, wherej tds.

e R o i T b, veer
compBrEtitahaay H@é’?ﬂﬁid%ﬁgzﬁ'ﬁ&é@é?aﬂﬁnﬁ HSIag R RRTEBERS PI_ @Yside and
flanga@mbidthtsid eisaoftiire ahiayrdo dangallsodedféendagecshseal. of highissides of the
partigiams i mRerantmdeRdemingQasal it adobieswRlah thambRY chamber

Only one of the flanges ma@/ be anlgnteagral part of the fitting. The other

flang R4S BRSBTS ANSCRRE 18 BROHRER by securing means such as
18crew threddsyswesbe dw)erseptdnveriinrbeindides aTiiing| satiesmagt »purstantially

fiting mawHncREp GRAlREN e Pipd Gseraetsromelechietisinsibwiplisgs ansterial and a
assogjatedigipiralpfesignedan, adapido ol alalAn WAl rom o
to a pipe, either primary or secondary or both, or to another plastics fitting.

For SEiRfsmeiR, Pttt SREnRIBRAIPE L the RiRs: B8EchissRRhcomPonent,
may jbiecaidia e et dotiaily i tig Higsl dhagridr iotkhthBrsh tmmabsemfasbaaéia the second

28ePale &leRirRiUsIORe NG Mighs SREVERI GRS RBIMTIRGEAR or flanges

pipe. W '2085\6\%?12’[298 Ef’e%(ygi Bcgr(%%g{%gé gnﬂe?y 89 employed as necessary. |t is

assoclate
advantageous to use a flange on both sides of the chamber wall to effect a good seal.
This is particularly important when forming a seal with a double walled chamber. Only
one of the flanges may be an integral part of the fitting. The other flange may be

25  connected fo the fitting by securing means such as screw threads (see below) or by a
resin bandage.

The plastics part of the fitting may incorporate one or more sets of electrofusion
windings and associated terminals designed and adapted to form electrofusion weld(s)
to a pipe, either primary or secondary or both, or to another plastics fitting. For

30  simplicity, and to save on tooling costs, the plastics component may be adapted to form
a tight sliding fit with the internal surface of a separate electrofusion coupling, which

sarves to couple the fitting to a pipe.



Figures 10 and 11 show a fitting according to a further embodiment of the

invention. In this embodiment, fitting 122 comprises two separate

components, a first portion 124, consisting of a plastics fitting 131 and a
wmeted/fizpaged fitting 133, and a second component or portideLaB2804/004949

Turning first to the portion 124, the plastics part of the fitting 131 consists

of a generally tubular sleeve in whi¢h one end, a first end 132, has an

internal diameter which is a tight sliding fit over the outside of a primary

pipe 118. The opposite or second end 134 of the sleeve has an internal

diameter which is a tight sliding fit over the outside of a secondary pipe

119, The pFEGHES pHHATHE IR 23 HIHRGE IS oAy EFfrRImesTRont of the

shapeveritiorm o tinifembodossageittion tiavoog prisssgitudrabestss ctirporgimts, a first

whicky gl BIRGMEkPaSAQUsHhe Pntire bogdkaf 1his,BaH@ldhes, and a

fitting. A secondary pipe may pass along this longitudinal axis from one

end %?Wﬁﬁfﬂ@%ﬁywpogﬁar%?ﬁfﬁ% to a certain point, where its passage is

Palted by aTreinstistitotie prdiorall MdidfireriasibsrefitohiielBiad Himansists of a

surf@@ﬁépéﬁ%l aftorcoBpenanirigl ?;@@ﬁﬁﬁ@dﬁé@%@i\&@y H@d‘_lafelr_merlnal diameter

means, in this case in cal he wire w close . .

o, o L S B YR Tr Boosie o

windiRgdrendidétriehillp B6RYR ERSAD HRMmAigTRel 2high dsh djeiiiliging fit over

fromtith ecptaigicsfcampamentyl Bibe ThiD. tefifenalgsiits Tbért bi8tearfitivey 131 is thus

sghroyded-Ry aliaussviindiical piastic-ierrinal $8£0:4dsi8R A4 Diongitudinal axis

projecting from, and integral with, the plastic component 131. The .
meti3a8RGY Y6 %WHW%QH%’W@%%F RS0 RS tFRARNEr it 28 8F e fiting.
plasticssfittidgniPeinaiawss Rioanhdiesseitdng axihdeeenofisiohthe fitting only
windiRgohig ipceraeerad paia thediding phiseitemsimplisity renidiensaves intermnal
on t%%law}gtgro%@et%% I,plastics portion of the fitting may 25 be adapted to

form atight sliding fit \%iith the internal surface of a separate electrofusion

8oupling, whithigteeriereolfetrertampenerhily. 2crampsdpssteeray transfer
bootssaay, bethissesbonitingppasité sishtriobitheditingite dickeldeteafsstonor at, the

jointiag Aecessans: 0 Kenpisiestne Aaastrciien of the.BsLAgD afdhSecirically
fitting a flanged metal Ettgng 133 :45 joined.in a¥sub tan |aIEIf/ fluid tﬁpe 131, Th
manhEPEEITAd MEMIRSLRIPE LrEUAE BIRCSH'B T peroRastearenasst 131 The
plastrrsitangr314Vheh danabiashsduds d doo heftewd avéndrisdlauesiidaispipa. shrouds
26his et oRlcing fitrg k3 comprsasin generabsdubslantegiantdfb  The

thre%jﬁgo IS Xt(lz"a{ qgéﬁ%g%?%ﬁewéf %ﬂg tr%gg})% W%U?Qn%?‘ getgf a pgﬁsetios fitting

J
accommo afe” the sec Ipe. Extending radially outwards from
tubulBMRIIBRIS6 is a flange WO 2005/052428 PCT/GB2004/004949

It is not essential that the electrofusion windings be incorporated into the fitting

itself. For simplicity, and to save on iooling costs, the plastics portion of the fitting may
25  be adapted o form a tight sliding fit with the internal surface of a separate electrofusion
coupling, which serves to couple the fitting fo 2 pipe. A rubber boot or boots may be
used on the opposite side of the fitting to the electrofusion joint as necessary.
To complete the construction of the first portion of the fitting a flanged metal
fitting 133 s joined in a substantially fluid type manner during manufacture around the
30  outer portion of that end of plastics fitting 131 which is adapted to accommodate the
secondary pipe. This metal part of the fitting 133 comprises a generally tubular region
136 threaded on its external surface at the end of the fitting adapted to accommodsate
the secandary pipe. Extending radially outwards ftom the tubular region 136 is a flange



19 137, one surface of which is adapted to conform to and engage with

the surface of the chamber wall. Thus the flange may be flat if the sides

of the chamber are flat or curved if the chamber has curved walls. The
wihpgetledgtructure described above acts as a securing meaPSTGBaEY @459

the first and second portions of the fiét\jng together and to clamp them

firmly on either side of the chamben1 all. A variety of securing means can

be used such as bolts or other clamping means. In this example the metal

component is crimped or internally swaged over the plastics component,

which is held in place between shoulder 137 and crimp 138. 10 Suitable

metdR/irIG e ERH b L& Shuls 28aRiRdi RATCAR RiARTHTNBPOR et gs sUiage of the

brasshattter lmadrdériothe faoge ey fhei datighibe sitaedtithelsrabdeiwden or curved

thesg hQLSAMRARS RiSva-SEeLIRS of grooves, slots or ridges (not shown)
i o sleeves overlae% When the

can be formed ip the region where the t

joint is formdE, DYSEHES FUAEHE ARECTES AR €8, BreuHThRa. I3 Sooure
Zomiverieisirbprosag retings viube. [tiptonesipernddaldrmndesnttfismiyen either
sleeygs eamberidrtber Waproveedayy iBCaspaadiRgans eAINBIEaNSICHs bolts o

as achO-r& [-& sealant bead (not shown). The O-ring or sealant nests
into a a?ﬁnﬂ%‘?&?anne around the circumference of one or other of the

sleeves. It Wil5eSXBPRiZiRR BB APIBRONARG 'S cxifsesl Qrintamaly swaged over the
positiaatc 2O cpomgiasskeinmbly deieithepltoe tirttvorsetontialetdk aRdrerimp 138.

1825 AN sHusHon L wowidinnumally be.asitigaad e AUt AYEaGSss or a

of thegslas ics tubular sleeve, towards the end of that sleeve which is
IocaPé WY the body of the fitting itself. It will be appreciated that the
sealing melngEsiltbalswiovepbutifnddiaitein dhdesl et theiiesn these two

sleeyenBogHING Willed sharidess] Imit draisgsoNehslanweh) 2B eeatdsfed in the
the Q-rin | is internal to the fitting, led .withip it, it is_.expected .
o A0 e O SR AR, TR R BN Rl o BERR
e fitGRE I20VEBrRETIERENS HiearafgtaptfaisdiRRsReRtNg® Wath internal
threads 148pfibeatijarheter:si bepstapehaepth soc pitcaofaréatteoiriised by

COMPERASRERHR %eﬁgra?f]ﬁ@aﬂméniaégq@lﬁraoaﬁ%é%n&m%%@m& NGwn). The

over the 30 correspon end of the metal part of the first component.

s 00 ST ERCE HE B TR O G L eH PR i o ot

145 o eleaes.in nwile tetapieciigdrinatthg ke Tngeerdltraliahgen e positioned
2perfalpiefdeyemer tescahaPRE WiresoARREM &S avdN R iadirns: L6RsRIRton it would

prov&%ﬁgg@y be positioned on the outer surface of the plastics tubular sleeve, towards the
end of that sieeve which is located within the body of the fitting itseff.
It will be appreciated that the sealing means could also be positioned in the end
face 19 of the first sleeve, engaging with a shoulder 135 in the second sleeve.
25 Because the O-ring seal is internal to the fitting, and sealed within it, it is
expected to have a very long life, at least the iife of the fitting.
The second portion of the fitiing 140 comprises a generally tubular component
142 with internal threads 143. The diarmeter, size, shape, depth and piich of threads of
this component are designed to allow this second portion to thread onto and over the
30 corresponding end of the metal part of the first component. This second portion also
has a radially extending flange 145. o
The flange 145 can be seen in more detail in Figure 11. The face of the flange

is perforated by a series of apertures. Apertures or indentations 160 are provided in



WO 2005/052428 PCT/GB2004/004949 20 order to engage the flange
with a tool during assembly to turn it and tighten it against the chamber
wall. Cut outs or slots are provided to allow resin to pass through the body
wof tesfiseagge to increase the strength of bond between the flarye srudtwe 949
wall (see below). 5 Various other shapes and devices can be used to
provide a turning purchase on the ffanges. Opposing sides of one or both
portions could contain flats such that a spanner, wrench or special tool
could be used. Alternatively the flange could incorporate protrusions or
cut outs which could be used to obtain the necessary purchase. 10 In
use AHertiRsepeRas e Sensemittigifepis pings egsamslign Ripvé-arfidantRidt against
in thiecathambearweill Qs wath/direlstd hesipsidie«f thealichvansiber; padd theugh the body

flange £RoA0RS Hat-agalstHhe LlRmPsT Wil RelRe dpngsis QF?&!"{%\%%au (see

GRP resin, glass fibre mat or other adhesive is applied to the face of the
flané’g%‘f"’)co the chamber wall around the aperture or to both. Similar
adhesive isvappliedthetivbdhen i ivanitssr woalberushd Kbpoonisiele dfintieg purchase

charghere Allggativaiydhsollansets bry: oiblasmed Bunl apainstdResuch that a

chamber wall and resin or other suitabl hesive applied ove

o aEanaty Rl SR Bl KNS “PRIGRNE s, feng coue
aredNTHROGIP NESTHEGHR ifF LubrOHE HiNALGAYIdeBS HPeffiptRiiainchPatipeessary
resimiadhasive may be applied to both faces of the 20 flange, both

1getween thg, fi@@%é‘ﬂ%ﬂ%r@?‘@ﬁ%f“&@'fﬂ}% ABLd0e GXIGIDRl %%‘@-Q%Féh hole in

face of the flange. The secand portion of%] Itting 126 is then screwe

| € [
ontcH 1 BRTRRRTALE Y EtR1Y ST 062 IR RO AR L grcenoages fa
charagwinsivdtie ahanther twall pditiors afitgethfitthayveyer tigitemesirorgioghdbre mat or

chargingr weHksite ferapidtid-tiahi-sealians a1dhg-Aath@siNg cRariias 8l Around the

primary and secondary pipe are then passed thr. the fitting as,show
i S e AT R

1hothogksiAargf Al cauebrid NI pIFE¥y the frbes(ShTal be epprecidedvirsginst the
the feregbirgvei satptsin thattibesoekab inteebdle 3PeMinatioubiiinglig the whole

inter&%%&é@&@@e@f%@_ ﬁ@%@@ﬂéﬁﬁ@%ﬂ&f%‘@%& “M@vaﬂﬂgotl%%ukt in a strong

complete internal fitting is passed through the hole and the external flange
is sCHEE 888 hosition to secure the fitting. The metal flanges are then
bonded to thea further alternative resin/adhesive may be applied to both faces of the

20  flange, both between the flange and the chamber wall and over the external, exposed
face of the flange.

The second portion of the fitling 126 is then screwed onto the threaded portion
of the first fitting which extends through the chamber wall, and the two portions of the
fitting are tightened onto the chamber walis to form a fluid-tight seal once the adhesive

25 has set.

A primary and secondary pipe are then passed through the fitting as shown in
Figure 10 and an electric current passed through windings 1486 fo seal both primary and
sacondary pipes {0 the fitting.

lt will be appreciated from the foregoing description that the metal internal

30 termination fitiing is internally crimped fo the reducer fitiing in production. In the fisld
the complete internal fitting Is passed through the hole and the external flange is
screwed into position to secure the fitling. The metal flanges are then bonded fo the



WO 2005/052428 PCT/GB2004/004949 21 sump wall using resin and
glass fibre mat.. Primary and secondary pipes can then be fused by
electrofusion. Figures 12, 13 and 14 illustrate a further embodiment of the
wgreggriszgention. In this embodiment, fitting 222 comprise¢hve®2004/604949
portions, a first portion 230, a second 5 portion 231 and a third portion
232. For the avoidance of any doub% in the multi component system
described below, item 231 corresponds to the item referred to as a "first
portion” in Claim | and items 230 and 232 correspond to the "second" and
"third" items respectively. Turning first to portion 230, a first end 233, has

an MRVl A5TBEaRIRiBRG 985S BPHR RES HaRTiTno ves SRewdaidaietaisen then be
secdnsia a3 dsiBartion 230 is thus generally cylindrical in shape
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I {ing,
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enougbstantiald fusttigt teetadrandtvesgagtha carmepleniemiarysserane portion 230

threggleghAticieed L HRIS e HanRIe g e ¢ ek R0 R/ir%‘?f‘?gésﬁ]ﬁgﬁ Mgl heating

or externally swaged 243 onto the first portion, A
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kriown.
The first portion of the fitting is joined in a substantially fluid type manner during
25  manufacture to the second portion 231. Portion 231 is generally manufactured of metai
but can be manufactured from any material strong enough to hold a screw thread and
engage a complementary screw threaded article. In this example the second portion
231 is made of metal and is crimped or externally swaged 243 onto the first portion. An
outwardly extending flange or hook 242 engages with a shoulder or step 258 on the first
30 portion 230 to prevent lateral or axial movement of the first portion 230 once the joint
‘between them has been made and provides greater strength and stability once the two
components are joined together. The second portion 231 can be slotted radially or
longitudinally to resist any movement of the plastic component 230. In order to improve



longitudinally to resist any movement of the plastic component 230. In
order to improve WO 2005/052428 PCT/GB2004/004949 22 the fluid-tight
nature of the seal between these two components, a series of grooves,
wilamaesidges (not shown) can be formed in the region whepetherwo:vo4949
sleeves overlap. When the joint is formed, plastics material fills these
grooves, preventing the two compatfents from separating in use. 5
Optionally, the seal between the two sleeves can be further improved by
incorporating a sealing means such as an O-ring or bead of sealant (not
shown). The O-ring nests into a annular channel around the

circufiftdittithbraiscopiofifepest RIVERITIORTS MRilwBPrapphtsiateeritisatf grooves,
the Gloingratigeedndieesilioneddiuringiassemblyion vriRehtNed1§b&les overlap.
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positioned on the outer surface of the first portion, towa

portiSHRATER S T FER SRRFRRIGN tRE body of the fitting itself. It will be
appreciatedPifiantiie, shelingameetivegotid dsp Begpesitimmeddnftnasenichproved by
face gédhpditshrosiam e raaging withsastnpidesiniis sesanshPabiohown). The

Because the §ear%ngamea S is interTaI to th(; fittin%, agd seale? within it, it ¢
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is 1 é&‘ﬁe%‘%%é {o have R Var Vil ife munq 08 iy

. ‘ ry’longlife,”at Teast

secdifftipBttiol Pl PR asRAdAtedibs URmcetno Rt IFaa heapesinneddhdnthessembly

- secandlanjdife 284; eitbesdenyingdd Srareasd 6F BEsMIAMAMANEAT normally be

1§mb89élﬂ§@ﬁ 8r @tetmérsém*ggefg‘f Wgﬁr@\%ocﬁ’lléﬂdrgvs)afrmetéee%r% .giatrIYaP ;Ij%%ion whioh
234. In either case some form of_space will exist between the inner

surfab e LRiedRa prshishinestina #seib outside of 20 the secondary
pipe, even [f wilsrsproeeatet tisilihe tedlng eyearbhmddigssbefaoeitRabdih the end
the sg&oBOROGQRARIBH i MEoMmRARIEORE QLR Boradially

extending f?egpggg 246,247 by means of a screw g?re%ged region 248,249

The interna |am8t"ehreo??ﬁi(]elﬂ anﬁ%ae s)lsafPeeé%azjlp{{?e o !ﬂ%’p?f}, Sfaied within ¥, i is

18ompreasEattam e ayenileng e ridesat tie dfe s ilie.embodiment one
of the flangese2aatdi7poatidal 2 aas 2 integeal qarie@irneiiana3 bcddimodate the
f'a”%%ﬁa%é%%é‘&%&%ﬂ%%%ﬁs@%H&éﬂgi‘ﬂ%ﬁ. g%aeaw'ma&@%]%e%%ﬁngﬁt, as 2

the chamber wall. Thus the flangeé(ls) may be flat if the sides o

chartBeAog 5t St SHHIR T HaMRRTRR BlRR EawiEigigase some form of
dianspteg witexshapyeopte andpitcfacf dhtbadsohthipdiompdhent ére outside of
280 desigaemdarpibn BR:AFER -0 181eAdiapoB AL YR! the
CorreSpondﬁg 8&grosfut aecesﬁ%o gfql'%osrgc(%)%ﬁ portion is adapted to accommodate one or
more radially extending flanges 246,247 by means of a screw threadsd region 248,249,
The internal diameter of the flange(s) are adapted to comprise a complementary screw
threaded region. in an aliernative embodiment one of the flanges 246,247 could be an
25  iniegral part of portion 231.

The flanges 246,247 are adapted to conform to and engage with the surface of
the chamber wall. Thus the flange(s) may be fiat if the sides of the chamber are flat or
curved if the chamber has curved walls.

The diameter, size, shape, depth and pitch of threads of this component are

30  designed to allow the flange(s) to thread onto and over the corresponding end of the
~ second portion. " o

A typical exampie of the flange(s) 246,247 can be seen in more detail in Figure

i4. The face of the flange is perforated by a series of apertures. Aperiures or



A typical example of the flange(s) 246,247 can be seen in more detail in

Figure 14. The face of the flange is perforated by a series of apertures.

Apertures or WO 2005/052428 PCT/GB2004/004949 23 indentations
wWaiBRT2ame provided in the face of the flange in order to engagenh®4/004949

flange with a tool during assembly to turn it and tighten it against the

chamber wall. Cut outs or slots 2712éan be provided to allow resin to pass

through the body of the flange in use to increase the strength of bond

between the flange and the wall (see below). 5 Various other shapes and

devices can be used to provide a turning purchase on the flanges.

Oppb&riairRtssGPoré 2o BorRoy RS heUrFecithin flatssitivdritta engage the

sparfepewiéng foor ipiegiakieaimptddipeiLsettighieratiwiyitite 8a868er wall, Cut
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obtain the n,ecessar% purchase. 10 The flange 1s shown as havin
unifdhHsEros8sEeratohe IHERelL P PRI deE R tie g he A & Wb dsedpelow).
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extepsling AR OBHRAMIAREHUER RS AR ANEMBAIRY flats such that a
Ionggudlnally aloncg the flttln%l %u Stan?@v”[\{ the entire,inner surface of said
|

collar may  then be s%rre%?ﬁre_aé’gd.cfg i r‘é?%?enc‘%“%rﬁ%% 10¢ tfignge could
indelERBREID 7TheRfetn EffiBtASteNaiohiHS thdisltepdifchfesential obtain the
edgeafktherdflaogtaidese castellations, which can vary in their number,

eir spaci imet , e extent to which
1ﬁey exter?dﬂ} iﬁﬁgg t%:)%%%n;ﬁge ﬁ%‘?{téé:ae s%ﬁ!/éegrfgwoggp%r%%g%si ir%vﬁ?/\f?ﬁé?/ order to

of t
allof8ebing S&'ﬁé"a@éeﬁ%‘hé‘?@%”iﬁ‘b#&%ﬁ'ﬁ*%tdk@ e foHIE inosRRIAte @ collar
the ¢hetndhermiakxROGrrandiydvtien enidhidpseithreesin b efesignifioantytending

Strem{@%imm&%Qﬁévﬁﬁﬁ.th§ugg{§ﬁ%ﬂg%g‘§n%%M?ﬂe\’\@lgaliﬁ collar may

follo%ﬁs ﬂthgrsefi%%at%hatc;ga hs not essential to have apertures extending
throug ﬁ1e ﬁjice ofthe ange, but merely castellations or indentations in
1%he edge of¥iie ieigacCORC Blke flafiselsdpuiEtionnaTh, armin ndfdoheastlations in
an integrabpeirtofitien: sagootinotion:23heddin RENvidas, WAICEEASER in their
streng,i the F U RVLARRS Qﬂ&%’érim&y%‘? tfﬂuté'ﬂ%w 2y, oy 8%%;%?{8‘@%?051 they
the aperture in the chamber wall in one direction. The second portion 231
is al8ETBMEteIeRRARiAlG HaTve-faRenUnRYFRIGRRg fifibufhe oy a todl to
the #ngdgrortienf28ge Againjan thisaataniplentheigieeond pgatian tae cdrapdd: wall.
201 eiernally, swaged-AuRs Whe F@gﬂ,n%ygfgbmsmsﬁ&%m&'w RENVERReen the
30 shoulder 42'8&9’ chnQb243'. Thﬁ on e% ee th%second and third
portl 6 r]f?i S?n the charfiber wall, clows therefore that it Is not essential ip have
apertures extending through the face of the flange, but merely castellations or
indentations in the edge of the flange.
One of the flanges, but not both, may be formed as an integral part of the
25 second portion 231. This provides for increased strength in the fitting but does mean
that the fitting may only pass through the aperture in the chamber wall in cne direction.
The second portion 231 is also joined in substantially a fiuid-tight manner during
manufacture to the third portion 232, Again, in this example the second portion is
crimped or externally swaged over the third portion which is held in place between
30  shouider 242’ and crimp 243'. The join between the second and third portions is
 essentially the same as the join between the first and second portions described above

and as illustrated in Figures 12 and 13.



essentially the same as the join between the first and second portions
described above and as illustrated in Figures 12 and 13. WO
2005/052428 PCT/GB2004/004949 24 The third portion 232 comprises a
WirgbeRasrP250 adapted to form a tight sliding fit with the seRGHGEAR(HPEI949
234. The secondary pipe may pass along the third portion from one end
only and only up to a certain point, Wfiere its passage is halted by a
reduction in the internal diameter of that portion. The inner surface 251 of
the portion 5 232 accommodates energy transfer means, in this case
windings 252 of electrical heating wire which lie close to, or at, the

internal surtA&& SR RIS EPEADIEE%Gt T rRain BERAPDISS o fRsdea tight sliding
winding#ctre stemisalpipeniidetddeostenmiaat pips 253,254 pseietintird portion
fromyae SHaSHGs BTSN 2ty HhSRIE YA ISR ORHE UM MNANOS% (RERsd by a
belq_wau]E% Tpneﬁt}gign gogﬁlatn n%g%f%rg%er com i%;lses a.second regon 255 i
adapted to form & 'tghesiding fit Wit %EOFEQ ar) GifRIFEIIRAS Hiie the portion
%urfgé% espoMAdnscemIFedisnsiosBeetRe ithiltsportionvigiings 252 of electrical
accomuterateswenergy tassier oneanseihibise 86 BHINGSIRB /8bn 250 of the
eleciicabbaatng vire pbichlig¢lasede eocrt;ﬁt?lfh%dﬂﬁeer?ead gurface of e x5y
second region 255 of the third portion 2&_2. _ege windings are 4150 '
ele&F?é%?@?‘ié”%‘n%o?@ﬁtﬁtB?ﬁ‘iﬂﬁ‘a?%é‘ﬁﬁ%ﬂ"&@@@ﬁﬁ@df%%‘émdiﬂgs (see
plagtievportion 232. Thus when the terminal pins 253,254 are activated

1dooth energyrgansielomeaBs 2rRarndsmd vl Q%e@&ﬁﬁ'%ﬁ%@ﬁ%‘%@af&ég {9 orm a

both t rimary 235 and secondary. 234 pipe. In an alternative _

et ST o COS S D7 2301 B AUt Sonesgang region
of te¥FRirfAl Pmshithisuliringa?h entarsundaitioversentrofnsion welts.ton 2Bis case
tEe wectEaryaciepimedyHeipes ikefapmed mﬁmr&%@mﬁﬁtﬁ%s Theace of
thr ions:24 . ing.me to secure the flanges _ .
A I e e L P G gerioal

sig SOt RdeLAARBEPH AN VAmet Poreeiig frmieanissisn BR8P ERS when
as WodtéconivtheincRod pHpmealisat2d Yot seem fitatrilanges246 A5 SHeEH@ET will be

the SQRARLAENIRETEsRA RSN iFhé?)ﬁ%?:@_lé?x@%éQn‘aQﬁ%ZESTPQF“ng
Comprlsmqnthéanﬂarﬁér%gg\} s%cchré%imm anld hird 232 OI"[IOI’_I?S is then
passed through &' pre-ariled Rote IR th &R F G80atRHIfoRs ranected to

insifigraraih @ raphEMITAerien gE g iangrenestidvbrddlabue retheirifgsion welds to
20portiensapchsargwetbaniary thpdite ad eshieaipnsedat thirsaeand portion
which extepglsdhrough r@rﬁoﬁﬁaémﬁwaaél’ 25% Watling flange engades flat, ges
against the chamber wall,
246,247 onto the second portion and to clamp them in use firmly on either side of the
chamber wall. A variety of securing means can be used such as bolts or other
clamping means,

25 In use, a first flange 246 is slid over the secondary pipe 234, assuming this is
already in place. The fitting comprising the first 230, second 231 and third 232 portions
is then passed through a pre-drilled hole in the chamber wall, usually from the inside of
the chamber. The flange 246 is then slid back over the first portion and screwed onto
the threaded region 249 of the second portion which extends through the chamber wall,

30 until the flange sngages flat against the chamber wall.

- Before doing this however, GRP resin, glass fibre mat or other adhesive is
applisd to the face of the flange or to the chamber wall around the aperture or to both.
Similar adhesive is applied to the flange/chamber wall on the outside of the chamber.



Before doing this however, GRP resin, glass fibre mat or other adhesive is

applied to the face of the flange or to the chamber wall around the

aperture or to both. Similar adhesive is applied to the flange/chamber wall
wonthgwestde of the chamber. WO 2005/052428 PCT/GB2604/08484904949

25 Alternatively the flange(s) may be_clamped firmly against the chamber

wall and resin or other suitable adH&sive applied over substantially the

whole exposed surface of the flange and the surrounding area. This will

also result in a strong fluid-tight seal. In a further alternative

resin/adhesive may be applied to both faces of the 5 flange, both

betwelE I MFe Rt ARG TIPS idhoseeitbiaxaabes sl sad resin or

faceatfichediEhgeadiesise cpplicange 24%isntiin foremed anietag surface of the

threagdpgkrasians24%- iRy SREONEhRAMINs ARG RS WO ARIER At seal,
tightened opto t?erfga er walls toiprén a fluid-tight seal once the

adhesive habs 3t 16 ATSFRRNS SRS LaLRRIA TN Paranplisd jadlly faces of the
throdlghoth et RgtwseshibwianoE rjur e Zhardoan widcind cvardém pessed, exposed
throtggle windimgsga37, 252 and 257 to seal both primary and secondary

pipes to therﬁgig 'M"HEP readi reciated that the plastics, part of thi
type of fitting car?%oe form%ad%?lc\?rr’?zaf?i %ﬁdgcg%&%%yogioﬁ%&rse%%geﬁa [8%133)' B of the

seleBEEAGyAPIEGMaRaf 4l dyadianges arafahianad UHp dorathsmbart wallalsgorm a
be afydigbiteckthattitiegsizaxter dimpsta. the present invention comprise

19Ne PortionvcRAs éﬁé‘@@é&%’érﬁﬁ@&ﬂ@ fateralas dhs atﬂébﬁfiﬁ’&aallsosrhown in

a material gompatible with the chamber wall such that a siron
perm ShEh & ABLER T RO PR oLIRAE BTG 2 EARIRTBEST fo seal
formadh PREprRorEseqpdery oines de e bivtienally two, other portions made
fLom an eleetigfusintea@lashpse %_lﬁ@é@at'ﬁ?&‘é@lﬁﬁﬁ{% W@@ﬁ@ﬁﬁpﬁ{&?’ﬁQﬁ@mn be
the 0 ; ide irst portion s a -
e e L L e M i B spociae
1€ref@ﬂQtﬁ§ dext8REd 380M8Ily outwards from the first portion. The first

portion is jdined telthebettegprpdatian (Setnfdisgbstentidihy fhsidHightesannerention

duringrpass! B Wst e FHIBNES ASLOFIRARE BmPTEsRtLINMERUOR SARPSal or a
used e%u.allg wel an sm%]%or dOLﬁble WE”ed chambers. Because a seal IS |
form8d o bothsites Of the WAIRTRE' HRESH) SR SHRERsdRATTRRga substantally

betviisiait serimpiwermlssieodsIbRasiallsd fotaedbel Neyratsntainedse one, or
2and gaiakayenitared pushslitinaseandneusesieasial el 14 a1 two such
oo RN ARIRAD WP 0L AP PUEBRRUIR PR Soflon suon
that a pipe may pass through the fitting along its longitudinal axis. A flange preferably
extends radially outwards from the first portion. The first portion is joined to the other
portion(s) in a substantially fluid-tight manner during manufacture.

25 Fittings according to the present invention can be used equally well on single or
double walled chambers. Because & seal is formed on both sides of the wall, the
integrity of the interstitial region between the chamber walls in a doubile walled chamber
is maintained and can be monitored. Such fittings can be used equally well to form a
seal between a pipe and the wall of a sump, such as sumps 68 and 70 in Figure 1.

30 It is possible to monitor the space 244 formed between the outer surface of the

- secondary pipe 234 and the inner surface of the second portion. If the wall of the
containment chamber is secondarily contained a hole 259 can be drilled in the second
portion to connect the space 244 with the interstitial region of the wall of the



30 It is possible to monitor the space 244 formed between the outer
surface of the secondary pipe 234 and the inner surface of the second
portion. If the wall of the containment chamber is secondarily contained a
WHOIen26208n be drilled in the second portion to connect thePSpasR2@4A04949
with the interstitial region of the wall of the WO 2005/052428
PCT/GB2004/004949 26 containméRt chamber. It is then possible to
monitor the space 244 and thus the whole fitting at the same time as
monitoring the interstitial region of the wall. For the purposes of this
description the term pipe generally refers to a circular cross-sectioned
pipeSHTEHEREY, SAFSHRTe Hel® R BoES s SoppReiteralim gRafet44 G54 thus the whole
sectitig stitie asrhoiirse etions)icomy Jatédessiitthedike afnbealat). single

walled or WQHQ%U}M&%B@#%Q &é@&%tﬂ&h@ﬁé‘&ﬁ}ﬁ{ aaébg)&lgﬂan /% %\@cmw

in Flgure 15 t Ilng{betwee rlmar |pe 435 and the wall

(e.g the wa ?e amber rvéelﬁ‘rr%]b)s &3 'E)tf'?se RECERIRCRGS having cther cross-
%omwﬁefﬁﬁssmyb%méwm@*ryeﬁ@mmt@flvsﬁlmmeqmegle walled or
mensbesntidriddtrassecqngeeoupling portion 450, a second intermediate

member 460, ﬁ%ﬁaWE%bB%HPAH%%BOJH&Dn OFLD gt GoURlng, %g) Sfeen the

430, first intermediate me , secon int ate mem

andﬁH"P@%cﬁRﬁ ifgopBMie 2Ry 4P8 Fﬁ&d@"@f‘ﬁ‘\'éﬁ)? ‘Fﬂ@’i‘é’%‘lé‘éﬁé'ﬁfﬁﬁ%ﬂpﬂses five
plastivscipeiteriaimnerEmpliesipfadnit kdupisghsetioprésidediah overmfalidikenember

1@VOWQ@&E&W &%ﬁ‘ig'%ﬁ%@%ﬁ @%@%ﬂk%@m@ﬁ%ﬂ@é‘r%% 1Rd a third

this exam e |.;[em 475{9 31' ondst the item ref rre toasa'

portion® |n e wording o almﬁ e ngrﬁg'E% EX ) '8@1’1’8@5’8%'?8%@ 440,
"sec‘iﬁ@e“‘aﬁﬂe‘ffﬁﬁféjﬁ%m@mh@r ré&hantviblyd pesiranpeitiothd Tihare madhisf one or

exarmple shetwalkBRSeemernisas kg ouliemal b dlidch h2vwitbearipiRisiitishve.
space 414 #%?&ﬁ&%%@@ﬁﬁ%éﬁ&nﬂ %SDW%I 498 fom. | hg,' frtnOéémeed in

flgure is a second Ipe assem com rising a prim

TRuppif P E%fﬁt&éﬂaa%ﬁ?ﬁﬁﬂg%é%fﬂraé?wprﬁf@rr&sztowﬁrﬁaﬁrﬁﬁte@mw in the
spaeeitiegebie e . drivk ifEnmad§ipHrel 485 passssdidoidgthartsepearuehin “third”
the i #a8ap8:gugnds towards the right of the figure. Additional

pipework 4}\36 S showrhbyw n exam%%tﬁf p055|ble further pipework

that may be con%ve%ﬁg 2 r%r én NimSKT PR U85S e RrSPEBlipthg double wall

portf 439 %‘%@WFQW@@'@M@@E%&@%‘@@@WW pipe 434 passes into
2ghe first conplirgdfy ardvisiauanged sioBfthatibaigaeandasydntdid4ontained
extedl RBHBYRBIRMMI B AR I8PO NS LRS! GAHR'D9etRsery pipe
434 with an interstitial space therebetween. The primary pipe 435 passes through an
aperture in the wall 408 and extends towards the right of the figure. Additional pipework
436 is shown by way of an example of possible further pipework that may be connected

25  tothe primary pipe 435.

The first coupling portion 430 is configured such that the secondary pipe 434
passes into the first coupling 430, and is arranged such that the secondary pipe 434
extends approximately midway along the length of the first coupling 430. The first
coupling 430 comprises a first portion 438 adapted to form a tight sliding fit around the
30  external surface of the secondary pipe 434, and a second portion 439 adapted to
‘couple to the first infermediate member 440. A ridge, protrusion or stop 433 (which
may be annular) may be proVided for the secondary pipe 434 to butt against. This stop
433 determines the extent to which the secondary pipe 434 may inserted within the first



coupling 430 comprises a first portion 438 adapted to form a tight sliding

fit around the 30 external surface of the secondary pipe 434, and a

second portion 439 adapted to couple to the first intermediate member
WOL00F03MeR, protrusion or stop 433 (which may be annulafenayBiaecs/ 004949

provided for the secondary pipe 434 to butt against. This stop 433

determines the extent to which the %Econdary pipe 434 may inserted

within the first WO 2005/052428 PCT/G1B2004/004949 27 coupling 430,

and ensures that, when the secondary pipe 434 is fully inserted against

the stop 433, it is sufficiently far in for a satisfactory coupling to be formed.
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comprises a portion 474 ag %ed to provide a tight sliding fit around the
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ene r r . e usion. windings shown)) i
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SeeSPRPRARRB SRR < SriapTen 1o cate AN sepiatarensray ransfer
provigedsrelre sladtrdd8icandridiigsninatflidwighircesyieatiandervems thectrically

1EeCeRtha A PING AntaRNe theywall 408. In a presently preferred
embodime%this seé:é)nd coupling 450 is made of brass, although other

metallic or PIEsteRTafEHRISIhRHPE fggeﬁisﬂﬁf’t@fﬁ%llaﬁ%}“{i@i\r‘rﬁ% aperture
be HopdRes o jtiredab 468 wal inakerralanfiyd-titiel mativetjidie ksede GRP second
is aemb@ﬁgsusat&amaimh I@BESSQEOQ%%HW%@@?@Q@T% i shis second
integral ¢ r , and a second, initially separate,

ﬂangéea%@cgorﬁgg Jl%ﬁ%?ﬁe Ignggég’ gﬁhé)o gr %%?rigi é;traefggr%ﬁjaﬁr%{oc\% e%evr\[/%ﬁ 5hat are

1&hreZaiE AR riRlvE S 4 BIFh dARMBRRY RS 0% niginedit i He atalbhiaetedel may
a cattespivaintethveddGRAtatuthentuitean s praidtied on the first

member 45’3‘1«9529é’é%&54061§§in595%359 i%ﬁr%ggfiggrat%tSh%JQ e ember
flgur% '%3(? égée S 4{%@ th%flrst mefg_be_r adjacent regon 453) are

posittonedsgch At WA Fistifed Ry SHRAiB G HEREb R AT 4B flange
andodeatiet Hieéifepesiorbitherdidiedrvithe Wuta@ SoOptionalh @ kitgshotent means) to

Z&Gaﬁabhfﬁﬁb%%@@ﬁgﬁa%?ﬁ&ﬁéﬂ@%f%?éé&;%zpé%kﬁﬁ%@En@%é%ﬁided on

surigced tr%%%rg)ﬁﬁgsqu Ptheinper surdace o tcﬁco ar.or flange 457, |

such that the sealing m’ean’géofm f enhance 4 fmrt -ﬁgﬁ?nsﬁgé{fa\'/@ﬁ# figwn in the

extdg\sg- The threads on the first member (adjacent region 453) are positioned such that,
when installed, they are 1o one side of the wall 408 and do not interfere with the hole in
the wall.

25 Optional O-rings or sealant bead 455,456 as a sealing means may be provided
on the inner surface of region 458 and on the inner surface of the collar or flange 457,
such that the sealing means form or enhance a fluid-tight seal with the external
surfaces of the walls 410,412.

Additionally, a hole or aperture 459 may be provided through the second

30  coupling 450, from a point between regions 451 and 452 to a point between region 458
and the collar 457, such that, when installed, the interstitial space 414 within the wall
408 is in fluid communication with a void 416 between the second coupling 450 and the

exterior of the primary pipe 435.



surfaces of the walls 410,412. Additionally, a hole or aperture 459 may be
provided through the second 30 coupling 450, from a point between
regions 451 and 452 to a point between region 458 and the collar 457,
weuhstiei2e/hen installed, the interstitial space 414 within theGyakiB20080et949
in fluid communication with a void 416 between the second coupling 450
and the exterior of the primary plpe2§35 WO 2005/052425
PCT/GB2004/004949 28 The second coupling 450 is configured such
that the first intermediate member 440 can locate between regions 451
and 453, and that the second intermediate member 460 can locate
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the first g'ma esp %r&%g% WRURifH thd AReIRes 487 RRshiisr antregions 453
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zteocs Zgaryﬁlg %rﬂ?codgllﬂgr%g?gehn c?cé@eed fg:%tugg L{R I ?93‘{4 l%%r artg Sr’ngehﬂ?ber 440,
such that the portion 439 of the first coupling makes a close fit with the intermediate

member 440.
The primary pipe 435 is then introduced through the first coupling 430, and

25  subsequently through the second coupling 450 and beyond. The secondary pipe 434
is introduced into the first coupling 430 as far as the stop 433,

From the right side of the figure, the third coupling 470 is then introduced such
that region 476 locates around the second intermediate member 460, and region 474
forms a tight sliding fit around the primary pipe 435.

30 Additionally, the energy transfer means incorporated in the first coupling 430
and the third coupling 470 are energised by the connection of an electrical supply fo
terminals 431 and 432, and to terminals 479 and 472. This results in the formation of
fluid-tight electrofused connections between region 438 of the first coupling 430 and the



From the right side of the figure, the third coupling 470 is then introduced

such that region 476 locates around the second intermediate member

460, and region 474 forms a tight sliding fit around the primary pipe 435.
wadudaiarmlly, the energy transfer means incorporated in tlrefixsB2004/004949

coupling 430 and the third coupling 470 are energised by the connection

of an electrical supply to terminals 81 and 432, and to terminals 471 and

472. This results in the formation of fluid-tight electrofused connections

between region 438 of the first coupling 430 and the WO 2005/052428

PCT/GB20041004949 29 exterior of the secondary pipe 434, between
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550 il ‘EiB?t #570. The arrangement of the primary
pipe 435 s@ggmwylpgs@wszammmmﬁm& isf thétibamenihiaisgia first coupling

Figugeridn dﬂ'?E)CrQDQébé@@\t%uEih% fﬁ'&‘h@ﬁ’%@@rﬁ%“%@%@uﬁ%%oB{%:on 570. The
coup g% % ;gp nd thlroll co %cgn %70 \%re made of one cl)é he same
more electrofusible p a 1SHCS MAterals, eXampieanst AhRM iRy HEE?
1ProAadurABted SrsediRad kg portion 530 comprises regions 538 and
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531 he internal surface of regio don igure

tight"$ %n@‘fﬁgﬁﬂ HRVERABPYSF the secondary pipe 434. As with the

embodimehtefirigorarlity aptorEidmonmgeesrrstims 33dsaprogited e of which

26he | mpma;y@i@ﬁ;ﬁ%ﬁ@f&%@\%m%swéewm'm@nemg%?z? Qstrated),

Con}%rﬁﬁg&gdf{r%@:%]%a grﬁw%gﬁpégq 50559 The internal surface of region 538 is
configured to form a tight sliding fit with the exterior of the secondary pipe 434, As with
the embadiment of Figure 15, a profrusion, ridge or stop 533 is provided for the
secondary pipe 434 to but against.

25 ' The third coupling portion 570 comprises a first region 574 adapted to form a
tight sliding fit with the exterior of the primary pipe 435, and a second region 576
adapted to couple with the second coupling portion 550, Regions 574 and 576
incorporate energy fransfer means such as electrofusion windings {not shown),
connected to electrical terminals 571 and 572.

30 The second coupling portion 550 here comprises a unitary article 551,552,558
made of electrofusibie plastics material. In effect, this unitary article is eguivalent to the
first and second intermediate members (440, 460) in the embodiment of Figure 15, in
combination with regions 451,452,453,454 and 458 of the second coupling portion 450



tight sliding fit with the exterior of the primary pipe 435, and a second

region 576 adapted to couple with the second coupling portion 550.

Regions 574 and 576 incorporate energy transfer means such as
weletitafireasn windings (not shown), connected to electrical R€meiBade4BiA1949

and 572. 30 The second coupling p § tion 550 here comprises a unitary

article 551,552,558 made of electrotusible plastics material. In effect, this

unitary article is equivalent to the first and second intermediate members

(440, 460) in the embodiment of Figure 15, in combination with regions

451,452,453,454 and 458 of the second coupling portion 450 WO
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During installation, the second coupling 550 is inserted into the aperture in the

- wall 408, from the right side of the wall as shown in Figure 18, in a leftward direction,

25 such that region 851 passes through the wall 408. (If used, O-ring or sealant bead 556

would be put in place in region 558 beforehand.) The second coupling 550 is

manoeuvred until region 558 (and the O-ring 556) are adjacent the outer surface of wall

112. The collar or flange 557 (with O-ring 555 in place, if used) is then screwed into

place onto region 553, until the collar 557 is flush against the outer surface of wall 41 0,

30  as shown in the figure. GRP bonding, adhesives or other sealants 590,591 may then

be applied around the flange 557 and region 558 of the second coupling 550, and

around the second coupling 550 in general, overlapping the walls 410, 412 and thereby
obtaining a fluid-tight seal between the second coupling 550 and the wall 408.



25 such that region 551 passes through the wall 408. (If used, O-ring or

sealant bead 556 would be put in place in region 558 beforehand.) The

second coupling 550 is manoeuvred until region 558 (and the 0-ring 556)
wareoasijacenst the outer surface of wall 112. The collar or flarga /8B Zopaitno49

0-ring 555 in place, if used) is then screwed into place onto region 553,

until the collar 557 is flush against tA& outer surface of wall 410, 30 as

shown in the figure. GRP bonding, adhesives or other sealants 590,591

may then be applied around the flange 557 and region 558 of the second

coupling 550, and around the second coupling 550 in general,
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the hole or aperture 559 is provided between the interstitial space 414 in the wall and the
void 516, then the interstitial space 414 is consequently in fluid communication with the
25  interstitial space between the primary pipe 435 and the secondary pipe 434.

In several of the embodiments described above, one or both flanges are
retained on the body of the fitting using a screw thread arrangement. This is anly one
form of securing means which can be used to retain a flange in place. For example, the
flange(s) could be fixed into position by means of a bayonet-type fitting. Alternatively, a

30 floating flange ring could be used which is not initially mechanically secured to the fitting
body. Rather, the flange ring is a tight sliding fit with the portion of the fitting adapted to
bond to the fibre reinforced plastics material of the chamber wall and is held in place by
the adhesive used to bond that portion of the fitting to the chamber walll.



void 516, then the interstitial space 414 is consequently in fluid

communication with the 25 interstitial space between the primary pipe

435 and the secondary pipe 434. In several of the embodiments described
waboeseasor both flanges are retained on the body of the F€tiGR8IHEE 49

screw thread arrangement. This is only one form of securing means

which can be used to retain a flangé4n place. For example, the flange(s)

could be fixed into position by means of a bayonet-type fitting.

Alternatively, a 30 floating flange ring could be used which is not initially
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the flange covers may be clamped in place whilst the resin or adhesive sets. If desired
the covers could make contact with the flange at pre-determined points such that the

25  clamping force also forces the flange into contact with the chamber wall. A further
advantage of these covers is that they minimise the possibility of resin coming into
contact with other parts of the fitting during the assembly process,



the flange covers may be clamped in place whilst the resin or adhesive
sets. If desired the covers could make contact with the flange at
pre-determined points such that the 25 clamping force also forces the

Wlapgeomtascontact with the chamber wall. A further advant®§&/6Bae£804949
covers is that they minimise the possibility of resin coming into contact
with other parts of the fitting during e assembly process. WO
2005/052428 PCT/GB2004/004949 33 Appendix Reference Numeral
160 Handles for hand tightening during installation 161 Cutouts for resin
impregnation 700 Double wall sump 701 Weld teat psn the 702 Test
point valve 703 Fine BSP thread 704 Flange 705 Coupler 706 Reducer
707 GRP resin filler 708 Petrol resistafgpseaidnt pasted into groove 709
Thread 710 Threaded flange 712 GTP bonding between sump and fitting
Information in relation to Figure 10: The metal internal termination fitting
is internally crimped to reducer fitting in production. In the field the
comiptéeseinge Muifittig is passed through the hole and the external
ﬂr?ngt; is §crwmeﬂ into posml?sé@ BRGHM t@ﬂt&ﬂﬁf@a@?@ imeimdlanges are
then bonde the sump sing resin an s fibore mat. Primary
and secondohaléq pipes can ?k{l%eorﬁj%eya %gg[g gr;}) é?gg?ﬁés?ﬂsion. SUBSTITUTE
SHEET (RU[®26) 34 CIBig wall sump

701 Weld teat psn the

702 Test point valve

703 Fine BSP thread

704 Flange

705 Coupler

706 Reducer

707 GRP resin filler

708 Petrol resistant sealant pasted into groove
709 Thread

7190 Threaded flange

712 GTP bonding beiween sump and fitting

Information in relation to Figure 10:
¢ The metal internal termination fitting is internally crimped to reducer fitting in
production.
¢ In the field the complete internal fitling is passed through the hole and the
external flange is screwed into position to secure the fitting.
¢ The metal flanges are then bonded to the sump wall using resin and glass fibre
mat.

s Primary and secondafy pipes can then be fused by electrofusion.

SUBSTITUTE SHEET (RULE 28)



1. Afitting for providing a substantially fluid tight seal between an opening

in a chamber wall and a pipe assec?’u ly, said fitting comprising; (i) a first

portion comprising a radially extending first flange, a first surface of said

first flange being configured to contact the chamber wall around
CLAIMSuUbstantially the entire circumference of the first flange, said first flange

being adapted to bond to GRP, the first portion further comprising a

tubular portion extending away from the flange, and a tubular sleeve

formedArdttingnfelecovtintbie plasitet aintasnial fighiceriustwestoeve tringg in a
chambl?IREf i@ sHRRIaRaIL AL iphting /A shedghular portion and adapted

to couple the fitting to the pipe assembly; (ii) a second portion comprising

a radially extending second flange, a first surface of said second flange

higing cemfiguredida comtadtitiheschdmbeswaltarptird fianbstanfial g dface of said

jre . cir c , Sal f ' -
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adapt ) securing means adapted to secure the first

SotiBrett W ersAdh oSt ANERINEAKS Wishrflanom i adapierein thrnd to
fzstrarion:is adapiedue-extesdpiiaiegghititeliapeaitigrnsthencambesyv@adm the
. A fitting as claimed in Claim 1 or,Claim 2 wherein the tubular portion . ,
TR, S R TR eSOl e e Bk b, saic
lbgtn; areflaibeiphicesd Bawebsiantallynili ieitispahintisbubiiaiasyton and

beingdanned.ipidhat sveiipRRING JBaigBsémafitting as claimed in any of

the preceding claims wherein the fitting further comprises a sealing

means located between the tubular portion and the tubular sleeve, said

sé)al.i ng armnsd)pmg%oadmnnedsjog‘camcaa‘lmidxigm isgaldvetwidemgkeadistianrface
Rertian.and hey tHBHIRY SISRVS-nfinlifiag /S elimed {RClHB YN GIRIN around

the sealing means comprises an 0- ring seated in a circumferential .
ShRsiRatiafy dhe eiier WV BRIFD OFDR BPEARIBNRS LRikvece! fBange being
fitiagres elapnaddiceiaimed in any of claims 3 to 5 wherein the fitting

further comprises an inner tubular portion, formed from a metal, and

adapted to fit tightly inside the fitting in the region in which the tubular

diittion seritnBUNReSRadarive Impera thaifgardiamie & Bepst aestion.

preceding claims wherein the first flange is an integral part of the first

eding claims wherein the frst flange is an ntegrl part
e N A TR OB OB e R B Eciig 1 extend

throughibangening in the chamber wall.

3. A fitting as claimed in Claim 1 or Ciaim 2 wherein the tubuiar portion and
tubular sleeve of the first portion overlap for a proportion of their length, the fluid tight seal
between the tubular portion and tubular sleeve being formed in that overlapping region.

4, A fitting as claimed in any of the preceding claims wherein the fitting further
comprises a sealing means locaied between the tubular portion and the tubular sieeve, said
sealing means being adapted to form a fluid tight seal between the tubuiar portion and the

tubular siesve.

5. A fitting as claimed in Claim 4 wherein the sealing means comprises an O-
rng seated in a circumferential channel around either the tubular portion or the tubular

sieeve,



9. A fitting as claimed in any of the preceding claims wherein the second
portion further comprises a secon%g‘?bular portion or collar extending
away from the second flange. 10. A'itting as claimed in Claim 8 wherein
the second flange is an integral part of the second portion. 11. A fitting as

@gime%a\ilﬂtﬁwﬁ @ﬂﬁiﬁ@lﬁ@l%ﬁ@&gi\aawmew@iﬂw:wszerwdwawg&@ fitting further
.adapted to he secured to the secand portion by a securing means., 12.. A.
compri B T S ot e SroLEA LA B T Ly the
fitting infrtecgibulamdlsbubeotuthdfiiontiad intoipoaaeverraetiag - windings. 13.

A fitting as claimed in any of the preceding claims wherein the first flange

and first tubular portion are made of a metal, 14. A fitting as claimefd in .

dny of thd'BRECARIAGEISNE ARSI the" RFSEEh GE Tt RREHIB0RF ! flange is
an intepotiticartarieimdde pbgtamless steel, coated steel, aluminium, coated

aluminium or GRP itself or a plastic material that bonds satisfactorily to

GRP. 15. A fitting as claimed in any of the preceding claims wherein the ,

fitst flarfy&thne afrstainaddr Fowioh ARl thé tREona'eing evhRtE dBedrat flange is
adaptetiby Reriien @ teelfasaserfemmsos ecursigosteatially the same material.

16. A fitting as claimed in any of the preceding claims wherein the tubular

sleeve is formed from polyethylene and the flanges are formed from

Hainless B asoeimitietosl BrbR RieEFEkISEIRITS Meerep the sadmimgortion
further 23 GIHHRRLIRRBY PIIHE S BSRDIN S CBIMSIRIEHY hRSeRuUkiNEdRe8hSd flange.

comprises complementary screw threaded regions on the first and second

portions such that the two portions screw together, clamping the chamber

wiall(s) Befittieg rashedimstdan € sevdhd/tilensgethel Sedvfittiteras sl@imateial part of
the Sec%mrg&@owherein the complementary screw threaded regions are located

on the outside of the first portion and on the inside of the second portion.

19. A fitting as claimed in any of the preceding claims wherein the fitting

~ fanther gompiises amnoveradapieitisinsvieloa leassivoavbbeattddlange(s)iange is

adapte ?g ig% SRS lf@ﬁ%eetsheecgtﬁl]sgﬁxtoﬂ%%gfs%%lﬂiﬂ@'ﬂgeeéﬁg.'n. an .adhe.swe. 20. A

itting a claimed in any of the preceding claims in combination with

electrofusion couplings. 21. A fitting as claimed in claim 18 wherein the

electrofusigihgOsPEREH A 6n RYBTABES (E EeieLEmiAd. WHhBIINYAS inner surface
of the &Ig&rlglges ggvaen% ﬁ_'rg%(res(%in claim where%'n tpe fiItin%. urther comprises

pottion Ncoarporates neating windings.

13. A fitting as claimed in any of the preceding claims wherein the first flange and

first tubular portion are made of a metal.

14. . A fitting as claimed in any of the preceding claims whersin the first flange and
first tubular portion are made of stainless steel, coated steel, aluminium, coated aluminium or

GRP itself or a plastic material that bonds satisfactorily to GRP.

15. A fitting as claimed in any of the preceding claims wherein the first flange and
first tubular portion and the second flange and second tubular portion or collar are formed

from substantialiy the same material.

16. A fitting as claimed in any of the preceding claims wherein the tubuiar sleeve is
formed from polyethylene and the flanges are formed from stainless steel, coated steel or a

polymer resistant fo fuel.



a test point valve. 23. A fitting as claimed in any of the preceding claims
wherein the pipe assembly is a said secondarily contained pipe assembly
comprising a primary supply pipe cSftained within a secondary pipe. 24.
A fitting as claimed in any of the preceding claims wherein the said pipe

agsembly fgadoHmaisRPiv RiRg- @51k fHiineanglaimed inmnyief e securing

precedin claim? inco%)rated into an l{ﬁdergroundgég%work system. 26.
means ¢ (a8 CRREE Ry o7 1 BYERLaniF eI heBrAFAERRrar Portons
such thymirdgetWorgcdimsystem.together, clamping the chamber wall(s) between the first
and second flanges.

18. A fitting as claimed in Claim 15 wherein the complementary screw threaded

regions are located on the outside of the first portion and on the inside of the second portion.

19. A fitting as claimed in any of the preceding claims wherein the fitting further
comprises a cover adapted to cover at least one of said flange(s) and to encapsulate the at

least one of said flange(s) in an adhesive.

20, A fitting a claimed in any of the preceding claims in combination with

electrofusion couplings.

21. A fitting as claimed in claim 18 wherein the electrofusion couplings are

expanders or reducers.

22. A fitting as claimed in any preceding claim wherein the fitting further comprises

a test point vaive.

23 A fitting as claimed in any of the preceding claims wherein the pipe assembly
is a said secondarily coniained pipe assembly comprising a primary supply pipe contained

within a secondary pipe.

24, A fitting as claimed in any of the preceding claims wherein the said pipe

assembly is a primary supply pipe.

25. A fitting as claimed in any of the preceding claims incorporated into an
underground pipework system.

26. A fitting as claimed in any of the preceding claims incorporated into a garage
forecourt system.



