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Moreover, over recent years there have been major developments in fuel
technology which have culminated in commercially available alternative fuels 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, exotic additives and octane enhancers
such as MTBE (methyl tertiary butyl ether) have been developed which are based on

complex organic or heavy metal organic additives.



issbes. Sonme such issues are described in an article
entitled "MBTE - How shoul d Europe Respond”, in
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text of this article is incorporated herein by
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To overcome environmental concerns this pipework is now generally
constructed from plastics materials and many current designs of forecourt installation
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
fuel supply pipeline. The secondary containment pipeline prevents leaks from the fuel
supply pipeline from being discharged into the environment, and also can convey
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commonly 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 a GRP chamber wall. Accordingly it is an object
of the present invention to provide a fitting for forming a seal between pipework formed



pol ypr opyl ene, polyanm de or the like to a GRP chanber
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In a particularly preferred embodiment the first portion further comprises a

25 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
circumference 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 fiuid-tight

30 seal between the two overlapping portions. The sealing means may comprise an O-

ring or a bead of sealant seated in a circumferential channel around one or other of the

portions.



ring or a bead of sealant seated in a circunferential
channel around one or other of the portions.Preferably
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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 fitting for

providing a substantially fluid tight seal between an opening in a chamber wall and a

pipe passing through said opening, said fitting comprising:-
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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 overlap.
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 to garage forecourt systems

incorporating them.



t wll be appreciated that the present invention also
extends to enconpass underground pi pework systens
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t he secdneprparatinged sqaend jubsias pertipry exandiad avapirem theflange;
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arrangenent enabl es t t e cl rrP ¢
10pet ween aN9age With thesshanker ¥al aroundubstagiighy thes prfirg circumference o
ot her adhesédpdeangdre used on the face of one or both

flanges in gorder to obtgin a lo sti.n t er pr oof

sedli) betSHSEING HEANS adrpe t%ﬁ%%%@%évﬁzﬁﬁ@%%%ﬁés%”d portion.

Plr ef er a}[ﬁh}é églfaﬂgémétﬁitenéubsltrﬁrch&hﬁei\/\ﬁall 19 lfecula“lmédfbemmaﬂhe first and

eectro sible plastics ter artlcu

pr SPEPNLIANGRD o FRTNFE N Q1K bessl,‘(?r ‘faé'aléeo By ik hfe |f?§et of one or both
15t ubhgés Bl @astretoi g pdoed- mstntgewanerpgow sedi befween thesflanges and the

thuc?1 &gs&%l to el ectrofuse the first tubular sl eeve

@assi ng through it in use to forma
f1 uid- tllg’eferat&ﬁlthd)eﬁts‘t\ﬂebularhéeé\iet tsi fogmash dromh@npelpeirofusible plastics
whi c rélagul d be primary or secondary in construction.

Pr FEF 1y the first tubular sleeve and the first
fl ange anea fparticeldrly poeferded eabedimentither inapk swifade ef the first tubular

S ubg ée@ﬁtlﬁ@ t&% ﬁé&mé'vﬂ%mé{)m IPFS thﬁ@{x?ssrb?é fﬁe&ébtroﬂjstenhé first tubular

can or ned roma nmateri al
t haaiedye el ther mmipa%smgdhr@mh Wthn peg tor faen gifluisttight peal detween the fitting

sl ea%\éqh E]E e Rhi &Pc(,cmﬁﬂbé E}r‘i?ﬂér? oP!s@t%hHé‘r? lﬁ"@ctn%frbé‘on"\h' chis

el ectro ) ' ange materia
i ncl ude H@fQﬂi@y Hecfiistdy léi@rafF"?ﬁV@s%‘dstf‘%é'fSt flange g f%ﬁ”?é’l from different

al yhaisewith %@uﬁ&aﬁ‘ﬁéﬂ?‘flﬂh%@hﬂbmﬁﬂ%m b&&kén.OMm is way, the first flange
25p ac;cétnl b(:esfoprﬁetzde#cl)rﬁ a material that bSon(Si’éjl ?'éa%lly? ﬁ)t 8I!{I|3|v¥hllst thgﬁﬁst tubular sleeve
can be formed from a plastics material which is electrofusible to the pipe. Such flange
materials include metals such as stainless steel, coated 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 substantially
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



Preferably the first flange and the second fl ange are
formed fromsubstantially the sane material. n a
w@aoosiosadbdar |y preferred enbodi ment the securi NBCTEBRE4/004949
conpri ses conpl enentary screw threaded regions on the
first and second portions such that thetwo portions
screw toget her, clanping the chanber wall (s) between
the first and second flanges. n a further preferred
enbodi nent the first tubular sleeve is fornmed from
pol h f r r Lok
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squSlgtthttb@lgeﬁ and nmet hods of formng a fluid-tight
using such fitti According to a still further
eé%CgH“tat ithR, BFRSERninYeiioa 310 prigRdsyiyencompass
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embodi rre'ﬁthlbf)etfrP@rQﬁ
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t o drevideda thiktegtfos piotidmg SlIbstl@lntlﬁllySf&hditlgiﬂ%@QU@éTWe@ #€ opening in a
said first ion mcorporahg% eati E |
(i i9"2EPeREs an%arsw%waa'a&ﬁfet@@e ARG 4OR PUED grPrimary. supply
morg@pd aghtalney itire Rdse@naranges , satdipibel hewegfys padstrignthrough said
adag t ed to t}t%f‘%e with the chanber wall around

ine; Al EOBAS% circunference of the flange;
1501 1) a &HMirstgopiontddaptedda fireda tightaslifling dit Mtbgsia'mirsetcondary pipe, said

forma t i d econdary pi pe and

in a secﬁ%ﬂpor@ ﬁg}g%';ptge%gawg%dﬁ]gg tight sliding fit

wi ti) a palsrmolyd pppen adaaptdedfﬂor atcommbdgtec onel or egerenadially extending
I t

Idggg; ng@ér{dég %g@g%@%&w tveb eﬁé gg—:h\ﬁlt Eeﬁaet él’l‘r%g‘lber wall around

el enment sswwttleﬂj/ttl@eﬂwﬁmrwmfewe@@@@ hedarge;wel d to the
20! : (;Tﬁlry B {Rfd %ﬁlo\q’eédeﬁfé% ih0a tﬂﬁ% r%&%ﬁrig"%h(n R B&nt dibling fit with said

beaprelate alng)e enents servlng

Lo sesondaay siaslandiin B S@h@dﬁﬁglﬁawaw% tosm adighbafidingdd, with a primary
and F@ %lagicfgéjt 2 s@c&f@ﬂ%@ﬂﬁé ﬁB&bor"aﬂr‘i&Jﬁéatlh?Qﬁndlr@éCh

Sea? ts are well  known an rov| %
val ve f oWhﬂﬁ;ﬁwq @pnm@equQeq |ﬂttléqﬁmp9c¥ ipent above provndes eating elements

adapted to form an electrofusion weld to the primary pipe, as well as to the secondary
25 pipe, it will be appreciated that the heating elements serving to form a seal with the
primary pipe can be omitted, and replaced by a conventional rubber boot.  Such
sealing boots are well known and typically provide a valve for monitoring the integrity of
the interstitial space between the primary and secondary pipes.
Preferably the flanges 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.



the interstitial space between the primary and
secondary pipes. Preferably the flanges are secured to
wo b@sssaend portion by securing neans. Pref er abdTyGBR@4/004949
second portion accommopdates two flanges. n an
alternative enbodi nent, 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. Mre preferably the securing means
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ch . naparticularly preferred enbodi nent
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part | the chanber maintains an interstitial

5spé%8%%é$&%gn the walls. Preferably the first and

thi rd pdnt roparticularlyt preferted reorhodiment dbe r dfandieblie a double walled
ghgg material. n a particularly preferred
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i's thus pRashIN %etfﬁstein%%l?d)fsé{'ﬁgnstﬂg fbdcitirgai gn tei'b,'clfrgfuslble plastics

portions to the pipe assenbly passing through
10t i toatageli n use to forma fluidtight seal betvveen the

fitting lﬁradpériwa:v@cp%@ﬁéd bmbsmbﬁﬂ tnsdemr@wn&’hgé ﬁlreahclzdfporated in
t he secon rE;OH:I onis forned froma different mate

e g SUrRet LA frsteng ”b'@rﬁoi“t%‘% Jiits ¥hus Pesiile &rﬁ'?@.trqﬁgﬁe the first
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f or me
7 ortRR: 20 b peT BRI D e B TR B8 e F1 1 st
15and t hi rerep@ably m@sSeband bertib iseméd froinaa piffasdnt Afaterial from the first
mat er

11 gy Patir e & rbatareih Wi i i e tyitsin tis way, the
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pl aatgéotroﬁjsrhsui tr thel pipe. dhpdiapge(s) cars bstfamied ﬁforfnuselmate!Mal that bonds
207 ©SERif"to O 2h rﬁ?&e\ﬁéﬁ’e SEEN SRS fith QbR AR R0 such as
or 'BO P ange? er £0 0Dt &l 1? a ong- | ASt ng

I n or
watstaipessostea ecdatdsb staele aluminiunh| coatpd(@ymiaiugh, tGRP,chplesties material or

Walel ;gcﬁ)?mer réﬁgtgﬁ PlleeI . ;3\ %Qﬁ Blect)thér efg%gvé E&Pbé’ U?eo'c érﬁ’fﬂg?ace of one or
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both flange(s) in order to obtain a long- Iastlng 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 monitored
via the interstitial gap of a secondarily contained wall, an aperture through the body of

the second portion being provided for this purpose.



the sane material. n a preferred enbodi nent the

integrity of the seal may be tested by nonitoring the
wGepasesfes mned between the inner surface of thePGEGBRE4/004949

portion and the outer surface of the secondary pipe. n

a particularly preferred enbodi nent the integrity of

the seal may be nonitored via the interstitial gap of

a secondarily contained wall, an aperture through the

body of the second portion being provided for this

pur pose. Mor e efer bI_ the ipte of, the sea

noni t or éﬂorS)Pr%rS egrﬁ)é °§B‘&:%4 5%/’1"?8@05%({9%83”{% ng the space
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fornmed bmtmalterhdstaeidmmlmn ftlm: eparfe folmseds betarmen frar inhemsurface of
and the outer.surface ndar i pe.is. . ,
ot areaisicl 4edfe sBlen b 0factvE PESrpBesd Bine s pragiiorge vie @ test
t hepdintamivags The pr esent invention wll now be

descri bed by way of exanples only with reference to
t he acconpany drawi ngs wherein:- Figure 1 is a

parBriedDegcrintion afthg Dsawleas/i ew of part of a petrol eum
for ecourlgﬂé :Er%és%h ﬁg%rﬁf&n"mh v BE!dddEmea %ﬁ(gé}l]hﬁ\@xgtglﬁl@s only with

manhol e a fitting In accor ce wt
10t herefanereettd the; acEdrypany OZanNJ@wh@r&tnes a cross-section
t hr,g éﬂ% Risl & tahlg %Wag'é'lﬁa @leQi?%aﬁr@%ﬁbMuanforé&ﬁlrt installation

pr es I nvent | o gur e lustrates an el evati onal

Vi emhldi inchiges @ttanmga\@rmowmarwolel @@ﬂ‘é’eg haF‘i”glPr@zﬁ"llg in accordance with
il |Méﬁﬁv@hﬁ‘oﬁ1 a cross-section through a first tubul ar

sleeve of the fitting shown in Figure 2; Figure

i | 1 Tigerea lastratesapgessseactip Mreush U BaqeRiding fplmmea}bodlment of the

155| esregertinveRont i tti ng shovvn in Fi gure 2; Figure 6
shows an end el evatil on o Oif]g'getf of Ei Itgure

Fi gupwe Jrillusfrates anelaygiop Y'?Wl BWH& 'gut e
Pr esigive 4 MVSFHésON clols-E6&ioh irouUg a dirst e rslesme lof the fitting shown in
Figure illustrates a cross-section through a fitting
accoP¥erfy to a further embodinent of the invention
Wi t Figarefs HlGdtratdata sreeoBeLtipatiroogh & di@ttebularsiesvetod thesfitiley shown in
2001‘ 'goublze_ wal | ed
igure Z;

[43]

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 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 double walled
chamber; ,
Figure 11 illustrates an elevationaIAview of a flange.
Figure 12 illustrates a cross-section through a fitting according to a still further
embodiment of the invention;
30 Figure 13 illustrates an exploded cross-section of the three portions of the filling of
Figure 12;
Figure 14 illustrates an elevation view of a flange;



chanber; Figure illustrates an el evational view of a
flange. Figure 12 illustrates a cross-section through
wa@2dososa4eg) according to a still further enbodi PERGBRG04/004949

the invention; Figure 13 illustrates an expl oded
cross-section of the three portions of the filling of
Figure 12; Figure illustrates an elevation view of a
flange; Figure illustrates a cross-section through a
fitting according to a further enbodi nent; and Figure

c dORIF g LT3t adHowrer FEHDOUP RN ogRIF B0 95 frther embodiment;
[ I lasgit rat es t he enbodi ment of Fi gure 15 with covers
th t | ate
i AP i TPSGRsca PHeRPatPRsPieioRTs RubS o, vet another
of extagphentonl y. Those skilled in the art w |

Sggq'ﬂil.ﬁba{?ellltgg Al ?ég% %%8&@%{1&8 Fﬁ:‘gj?‘ 5%9‘1 @e@é %v %e flanges to

é in apes and si zes.
of dncepdiiaté Brenein rEsrtnodl ments The present enbodi rrent s
repr esen S k
o ean NE RSB BBl 32/ 0 HPall ey o ramot ol
t helhoae skilled int the aoirwilf amyslatmthahﬁhe remtmdgnemmdwnbed herein may be

and they will now be
degt%?/eg o? E@)S/%\Aﬁ)%ﬁ elseaijg'r-sr% e onI y. By vvgty of

10t er ni nol ogy used in this document the follow ng

?efﬂ)éb'cﬁ t@ﬁsofmﬁéfe‘rreﬁmfment@ny recept acI e deS| gned

o Keep a flurd in or Thi s

limited th8 Pfﬁ%ﬁ?ﬁemeo%ﬂﬂ"‘%i?ﬁf?sﬁ'ﬁ&%%’}f% ”é?sbea@%xsukﬁ@eﬂ“ to the applicant
herafipotting tHl is@entiore Intid@acticanBat thay genet ele. ordyne@a@)yin which this can be

tggré%\?%dorﬁ n%refllL%irgt%P nd??e&%l[}o%?«%&és? 6«5% %?\)6 J 8%%%@ only. By
15r esvaytdd tecwingiogy uwgl nv\msmcmtt ﬁwedglonmeamtl@is @oPly cal
CUr driiberS- é’r@ﬁ%@é’pté@é Q&G hddtio kaé‘& atﬂ@fdr\‘h%lr%gt This includes, but is not
endﬁﬁ2?§§es ot her wel ding tech nlgues i nclud |ng
ul tlmiledrie.cnarhcls Agd awoP P'Pﬁ!ﬂl*?ﬁ"? 8% AaRArgre Herain. alf glso-inciysips tanks in
coléié,\,@raﬁ;w table for attaching a fitting to a chanber
wal n the exanples given the surface of the flange

whi eeray, Atansfer means maAngsneyial e sleseribingaaty demy of energy source.
200! an@ically@WeRERI the ifbrmib 4 rdistaHideagifding IHidhdliedtdap WhaRgs electrical

nuséurr%gtnlfsoga@sgé) tﬁrgSg Of'Ilhleetelpm a‘src])eencompasses other welding techniques
including ultrasonic welding and induction welding.
flange — any collar suitable for attaching a fitting to a chamber wall. In the examples
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 contact with a flat or curved surface or even the
corner of a container wall.
fluid — whilst the examples provided relate mainly to liquids, the term fluid refers to
30 liquids, vapours and gases. For example, should a leak occur 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.



chanber wall around the pipe inlet opening. Thus the
fl ange can adopt any suitable conformation to achi eve
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pi paid amgas@mThe pipeline 4 is formed fromconti guousl y

arrange 0
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al t &/Fe}?gﬂr\é’ @ﬁ%&{smﬁ dohnps YeindSURR e SRR SUBHBA BuRbE PRI Aternative line,

shown
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 6. In order to prevent water leaking from
the surroUnding ground (here denoted by reference numeral 20) into the chamber 6
through the aperture, the pipe is sealed to the cylindrical wall 10 by means of a fitting 22



sake of conpleteness. n practice, only one of the

lines would extend fromthe pipeline 4 into the
worenhosr2gc hanber 6. One of those lines is a supCT/GB2004/004949
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er wa et ween t ttln and t he
10oi ﬂé%k‘k Blestiesrimateriats seghap palyetvigng ¥a wn’flqierSsqre not generally good
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that the material nust forma stron

subst ant.i
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po e or m des.are. n ner.a ood at
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henpcﬂyafnlﬂee BeRUDF 06u18abie/\mp’@ﬂéls it bd digcusIrtinghere detad belog:.

gener al | I|ndr|cal 1 th | ongi

axis thr {ﬂ@ﬁ ml IDRroye E)I're féuu{lﬁ@? n\é\%% hg 58 agv%eeﬂathe two sleeves or

secesmbdnehts| asertdsas\peod¥as, |el;otsmuhdm$ HAravel Mmedem thedegibn of the first
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LAl Lok SO B TR Surdohs FhEEHE RalFLB] 19 rouns o
Conﬂlat,l pibsticai mhtetible filte pha&vwr kreyss, emevsmjmg tie two components from
poI J ol yam de or PVDF. Suitable materials
¥%€ @Sgﬁﬂ%ged in nore detail below. n order to
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2%| eeeefamheEecapn@amngopet @é\ﬂeesfletéleeae withinethet 3pe0R¢ Slggye creates a

s e?thﬁltgleﬁfltﬂr‘lH FRCorRN 148 ohd '@ 1EdKagE ovdtlti@sd | ¢S materi al
hese grooves, preventing the two conponents
f rom sepdrdolddgs femggibered that these fitlings 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 nests
into a annular channel around the circumference of one or other of the sleeves. It will

be appreciated that the O-ring seal can be positioned during assembly on either the first



Advant ageously, part of the first tubular sleeve is
encapsul ated within part of the second tubul ar sl eeve
waomk/oshag there is an overl appi ng regi on bet vBenGBRE®4/004949

two sl eeves. Encapsul ating part of the first sleeve

within the second sl eeve creates a stronger fitting

and one | ess prone to | eakage over tine. t should be

remenbered that these fittings can often be used in

i nhospi tabl e conditions, eg underground wher e there

may be sojl shri sub ence or, ot her movens
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gﬁ%”@ﬁwa& 'ﬁﬁ”36 The O-ring in this exanple
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al so include Oring be repl aced

o i [PEP SeaatEaen herfEst R0g 8Fond SeavPaniA tHig [UhkipE Slecve 33 is located
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ptional, feature o stre ﬁthen
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S Of; d to fuel
or oi’\he'stto @Eﬂw%ﬂ? BRé Ehh@'frttrﬁ@ |tttﬁ?r§\é\%tﬂafg tagge&?ogl deo ue
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in more ‘detarl the slots 34. It will be apparent from Figure 4 the general simpilicity of this

(J'l

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 sleeves could be formed separately and screwed
together during construction. A chemical adhesive or a locking screw (not shown) could
then be used to prevent the two sleeves coming apart during use.



strean i ned appearance and formresulting fromthis

met hod of construction. A reference mark 39 enabl es an
webk®@snsabdrisi on coupling (see bel ow) to be posiPCDGBLA004/004949

and properly | ocated over the end of the fitting nmade

fromelctrofusible plastic. t also serves to identify

that end of the fitting, if there were any doubt.

Figure 4 shows a cross-sectional view of the first

tubul ar sl eeve 31 and shows in nore detail the slots
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throu an aerture in the chanber wall and
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t hat n er.man tantially fluid-tight
sea'l”s'e%\ﬁ‘ekfg] %‘Q?F‘F%}nqr SB@TJ’.OO% necessary rubber boot
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fi tbed@gﬁzs ot dﬁehejsmd)ndarggxehiammam system p dinkeis sacbieved through use of
C as nece y dar

c on‘l?i &Wi %'\ B%up ggcg%agjg?@g% %ﬂ{imc%ﬁé@ﬁasé %% lﬂ é bt connects the
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250 the oAnaltelmaf\ret amohgreﬁazreﬂ;ﬂttmynwpcaﬁtlrﬁl @ fangss igshewn in Figure 7.
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m n etween the

The > rimary secondary
pi pistegrally eliripg a;@estrlm@ru ef theefirshihyar slagvehg ThaHlsege fsosenfigured to

56. conform to the shape of the chamber wall in the region of the aperture to be sealed. In

(9]

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 wall 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:-



t wll be appreciated fromFigure 9, where the
secondary pi pe 50 containing the supply pipe 51 is
wo annges24ehan the internal dianmeter of the fittP@GBRIVEN04949
the fitting itself beconmes part of the secondary
contai nment system This is achieved through use of
el ectrof usi on coupling 52, reducer 53 and coupling 54
which in effect connects the secondary pipe 50 to the
outside of the fitting 2. This illustrates part of the
versatility of a fitting according to a first aspect
of the pPR¥&MenNSvention. An alternative and pre?erred
fitting pognspmnati ng a flange is shown in Figure 7.
FI ange 40 extﬁggs. adially fromthe GRP conmponent of
the fittPHYy "be formed integrally during
const r ucpalgbutydénet he first tubul ar sleeve. The flange
is configyred, to conformto the shape of the chanber
wal | in 3ﬁ€“?%5?%h of the aperture to be sealed. n
thi s exapgyanides, inclusingwolyamiqesah 86, BuD, 61 Aek and 12;
confi gur at r iLhle. n use, resin is applied
to the fﬁ%ﬁ%@ﬂgﬁﬁggﬁgéﬁ#%ting cl anped in place agai nst
t he chanbaybubpére teteiphtbatales resi n sets. Further
assenblyP&@ggﬁY%hggﬁmﬁaxdescribed above. Preferably
the el ectrofusi bl e conponent or conponents are forned
10f r om onep@yoxyoethylsnasadetad); nat eri al s sel ected fromthe
group Cogmplbﬁé/mﬂyra%hm%gbﬂ @BR; Pol ypropyl ene;
pol yvinyl CThl oride; polybutylene pol yurethanes,;
pol yani d@@ywmwhemﬁﬁq@gd%gﬁ%%ia@é§oequreere:, 6.10, 6.12,
and 12; palviet lxdrRegpyey pht hal ate; pol ybutyl ene
t erepht hal at e; pol yphenyl ene sul hbg X
pol yoxynistaiyasprthylenesstayigne @iq‘?i)’!’%ﬁ TeflEr?'yl al cohol
15CO|00: yrTEfe"éréﬂmb@twylé}aél-héi?fn@oéﬂgyleﬁ% s%cﬂmaf:@)d
copol yners; polyvin uori de ;
et rat 1 uouebeiAahiY o hy P ROEBGFhienq tesepmers (EFEP)
t et r af | ugisyrhsth on ethatxabéttyiond, Mekemerapanieneemsl \(ifyE@ne fluoride
ethylenﬁgﬁgbrafluoroethylene hexaf | ur opr opyl ene

[4)]

terpoly ( EFEP)
polyhexafluoropropylene;
20 polytetrafluoroethylene (PTFE);

polychlorotrifluoroethylene;

polychlorotrifluoroethylene (PCTFE);

fluorinated polyethylene;

fluorinated polypropylene;

25 and blends and co-polymers thereof.

This selection is not intended to 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 to the fluid in
question will usually be chosen by the materials specialist. Furthermore, it is known to

30 use blends of two or more polymers and this invention extends to cover known and yet

to be developed blends of plastics material.



terpolynmers of tetrafl uoroethyl ene,

hexaf | uor opr opyl ene and vinylidene fluoride (THV);
wpodophsdad | uor opr opyl ene; pol ytetrafl uor oet hyl BEIEGB2004/004949

(PTFE); polychlorotrifluoroethyl ene;

pol ychl orotrifl uoroethyl ene (PCTFE); fluorinated

pol yet hyl ene; fluorinated pol ypropyl ene; and bl ends

and co-polyners thereof. This selection is not

intended to be Iimting but rather denonstrates the

flexibiljt d hreadth o nve |on stic
mt or o T ORR Toah RaRboedh oA Ty oot rom gy s ettt AR R ting resin
I t asi deleckst hytheatiatenals whédialish éndiunives butpret mited ko pylydster or epoxy
the fluid in question will usually be chosen by the

mat'€7''al s specialist. Furthernore, it is known to use
bl ends o'fhd GRPeavercan pelfgmexdsyaany df hihes convestitnabtechniques used to
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not yes or epoxy r
sl dmvcarfltﬁmsfancanbsD theypresent Havengalv eanienaged equally well with

t ecbRYRHel S Bé’rs %‘étéjth@%ﬂs'dh%téﬁjénﬂg éb%@@' blet%éeH he two chamber

conpressi on m@ ? tion nou
10pr et In ﬁ»@émaecms sdoena eQrbthﬁéllt}msueng thepmawa%md between

to tP@flﬁh?%ﬂM%@ﬁ*neﬂ_\nﬁl ermgreérege 8RS Ui I_g%@IBQN@a 8! $HeCoutside and
princip to single wal nbers, wever |tt|n S

ac cwednside lﬂ%? ERmBsT eQrebit aufnoewnér? baviage Aises erq%tmsgﬂes of the

Vel dhaiobhwaiR Ul éfih¥eddse theeRRGRE oF tidRtefstitiBiedpacé Bet@dRen the chamber
interstitial space between_thé two chanber walls. n

tha’ia"ééfs'@a'ﬁt%@zgla’idscaf‘SPH%U‘"‘%@P\Neen the fitting and the

150Ut er wa| sﬂiﬁbr?%é@@ékehhﬁvéntbh ipAgVicRch fitflRg fdﬂﬁ@ﬁ’mn\i@lﬂsubstantlally
Thi s, can. be do e usi n

onduih @ SSe P ErahBdibe Sy tent A A TaHabE BaTiagasterl and o

on GRE Cﬁanlilﬁir hwéll de$h@ff|tﬁrfge cofmprdasr awlist . compahérfiteformed from an
ace bet wee

cas l nt e e | nt stiti.al
C necafisi® gl melertl"FomPaibls” Wb B FiBE ig A A  component,
n qun@mrwa sUhﬂamra&yS ﬂmti-tnglﬁvreamnenmo freofirs lesmp@onient, whegpin the second

L?L@H%:S’Fm%g ﬁdéﬁgéﬁg‘g% aII u3| Ghb%ta %%f”‘k/vaﬁ)et Wﬁg e%r flanges

518 pl 480M°¢s nate
andsaociated with the second component may be employed as necessary It is

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 to 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

serves to couple the fitting to a pipe.



GRP chanber wall. The fitting conprises a first

conponent forned froman el ectrofusible plastics
WOoreaos052k8 conpati bl e with the pi pe and a seconPCT/GB2004/004949

conponent, joined in a substantially fluid-tight

manner to the first conponent, wherein the second

conponent is adapted to be bonded to the GRP chanber

wal |l . A flange or flanges associated with the second

conmponent may be enpl oyed as necessary. t is

advant ageous t us f.l an f t he
chanber E}Q Sf“? e@t Sf}QW %eﬁg%geaﬁctopiy% g fOfther ‘§mbodiment of the
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bot $ecoRd ene 1&41 H@rsl?ﬁvssftaS@ inferital Aigmetesrwijghhisl @ Hghtypliding fit over
andizk G 38YE 0P EQnEAY Sestde. Th Plagdd part Cd?rm@nﬁmtg 131 is thus

may be adapted to forma tight sliding fit wth the
1Q nt gangeally syidsed '@ﬁh%peswlﬁw%rrw@rra&%fﬁ@gﬁ'%h%/m [opgitudinal axis

whi tﬁh)u@ﬁ MARH o ;S’rlrﬁéw plR rﬁéfgﬁpa‘ss tHrbiigh the edtili uaﬁy bf @ Rt of the fitting.
10 and show a fitti n accord

entd PFRAFBNYITP] RY PR ﬁlppg,;hls H’%@h’l yaé%%hpﬁneqﬂe end of the fitting only

f i taddGhivldR toc® BEHAIS B6int, WheARAa8Ee00 MRIIEN) & reduclidr idtthe internal
por i on 124 ggn5|st|ng of a plastics fitting 131 and
ipraptef PR EWNG: tting 133, and a second component or

15port i on TH&innku r‘s[llrfai‘c@ {44 st thémotﬂpen@ﬁr’tﬁmamcﬂ)&mwaee energy transfer
pl astics rt of t fit 131 co |sts
gen@PAY JP ‘3!%%?153?"” v1é‘t6| o g ”8?1'%8 A LN Which, lesogg, or at, the
132intekraes @zrfacmtoerthalplahtlesrmbmpowdm ci31i s Ahéseghindirigsdanegelectrically
fit_over the outs Th
oppBrEeet i el 40348 bl BbBduE Hhsucd omponent 131, The
i ntermiadl phantd?,¢48 whn bk sheouaed ibyHtollew i atiingicali mlasiw:dermmal shrouds

26 he {]&‘{@ gqgét.nqﬁsrﬁogﬁgfmt LWy - tth%,ae .@S&d@nmrﬁm The

eneral’l y cyl 1 ndr
S hanpaethwdwlhgmf@n laying fheatingewitassof die type an izg/inher surface of a plastics fitting
| ongi Hq ho@l, axis through which a primary pipe may
pass through the entire body of this part of th
fitting. Iltis Belcasaentie) thet ihe arpjropiaios vglp(gmjs l@eh|n§orporated into the fitting
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%/ to a certain point, where its passage IS
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fitEdupling, Wich SHpds t%t&oha@ezhelmﬁn@&o b ibeC ONP@BRAbodSdr boots may be
accommodat es ener% tran

used on the opposite side of the flttlng to the electrofusion joint as necessary.

To complete the construction of the first portion of the fitting a flanged metal

fitting 133 is 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 accommodate

the secondary pipe. Extending radially outwards from the tubular region 136 is a flange



means, in this case w ndings 146 of electrical heating

wire which lie close to, or at, the internal surface
w@Rooshs24p8 asti cs conponent 131. These w ndi ngSPEr/6B2004/004949

electrically connected to term nal pins 147, 148

projecting fromthe plastics conponent 131. The

termnal pins 147,148 can be shrouded by hol | ow

cylindrical plastic term nal shrouds 149, 150

projecting from and integral with, the plastic
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subst anti al pe manner during manufacture

104r &}H@blﬁh@e@{i’t '@P'U%ﬁfﬂ"ﬂ?ﬁ%?te?'hﬁf’at@%ét@tﬂ FyRgynpsbronze, brass or a
fi tgrgggga||@§l which is adapt ed to accomodate the

secondar pe. This netal part of the fittin
conpr i se%‘ ardgéﬁ%r'mpr%yet H‘Suf“éi?'t'glétgf‘%;Hrel% “i‘%rs@g'dglt‘"@ﬁ“ these two

it sComﬁoaérﬁtal a %@Fis’iﬁﬁgﬁbbv%sh &SIRNAr @'Bgég)]( fhoft ghbwm)gca&d BPtiGfhed in the

to acco e the seconda e endal_n

b R RS T e B SISEies Yo Mo g oSl 'S Thfhsce Blpgtes material fills
150N ethesy jrﬁ@\&asp;ﬁrevéntlafb th@tv\@;bamﬁederﬁgfr@ﬁ rsfepasrmmgmn and. .

engage With t urfa t cha s . the

Fr9a0e nhbiboae, B {F Bellechibe R R RRvebntarh oF iRt Fnoroved by

f | d@bcapporetingva dealihg tneans santb as ah@-rlngj pwedewmaht iseadTinet shown). The

{ B3 SLATLUGE SR ARRU AR S BB AEEHEL Bibno or cther

nmeans to Secu secon 'onNs 0
fi tafithe sleegmst hdr wilrze epprediatat thatdie ﬂ-mng yeat/seaanitinan be positioned
20SI dtﬁbl% ag%tﬁhmﬁ’ﬁer\@ﬁe} tirst & é’e%?hc%lge\fg. 25t Ea6é B8 cdfsftllction it would
G28d such as s or other clanping neans. n
t hiroreglinps positteeedenghe oulepeuréase df thecplpstise dulmiar sleeve, towards the

| nt ; [ y i ch
TR SRR e Bl o SRE R fea)
SU| t abl elt il gl @prmat@dj@aétha|Sﬁalm9ﬂ@ar§@puld@m kedpasitieged in the end

al ugkd mth@ﬁ@msevebe.@%%@ irffwifh A)%%ﬁjeah éw. th@séHoﬂe lebe.
i mprove th nature of seal between

2% hese theQ?Hﬁ%ma&&ng gealdp | ingrngy t@ﬂ%@@@g anegalpd within it, it is
r1 A9@8cted @) havB AWty 18AG ifCatllssiBR lifdoflthefitting.

The second portion of the fitting 140 comprises a generally tubular component

142 with internal threads 143. The diameter, size, shape, depth and pitch 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. '

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



region where the two sl eeves overlap. Wen the joint

is fornmed, plastics material fills these grooves,
w@e@sesdesg t he two conmponents from separ ati ngPCTIGB2@®4/004949

Optionally, the seal between the two sl eeves can be

further inproved by incorporating a sealing neans such

as an O-ring or a sealant bead (not shown). The Oring

or sealant nests into a annul ar channel around the

circunference of one or other of the sleeves. t wll

posTER G dces e ehat a3 bl P B rsreiRs 2 fur§ gl tonten it against
secthadhahisswenll. Eot oeaseslofs atopevided td alowi resinbaipass through the body

nor n n the h
e ol B R PE 8 WerblE O R poliheTEP fangk ' he el (see

sI agmlav)whi ch is located within the body of the fitting

itself. I

coul d al sombg oélgeg S%Qgése%ﬁoaag\ﬁ%egh%dﬁ %‘qgsce?e[gfdr é“ﬁ%}%mg purchase

s| ewvide flangesyi Appasingisidesstione @& ot pattiansecoyldcntpin flats such that a

sl B | S er h

SR PSAHSE of ekl 0 R k8L ARk e oo coud

a \iBgayporgieg profrpgionsy or [Ceih Sutst W@'Chlff%llcbpetll*?@df fot Phtaly. the necessary

The, 3&frRRd portion of the fitting 140 conprises a

general 'y tubul ar conmponent 142 with internal thr
10143. Thelndisgnihedirst portion, 124pf ke fltg%tshpaéﬁ@p Hireugh %pre drllled hole in

t hrigadpambert WIS uW%%eaﬁﬁd@@ﬁhg @ﬁﬂnb& ahtll &ve fidHg® engages flat
second portion to 0 and over

cor3asd]sh s ﬂb’ﬂ 4| V\@fl t o9 t&ﬁ laovm:verf r@?l? iresin, glass fibre mat or
Congpéesthesilé ||§ay§pﬁi§@'ﬁ§1tm30|fabda on tiRl fiehgbas té tHeachaahdey wall around the

ext endi ng fIa 145. Th flan e 145 b [
ror GeGHTERPT 14 RO galen SSheptyE FapbIs 4 Mo frpigaamger wall on the
150€er dasiad eﬂthbythamSérr i Rlﬁarmitlvelp&hé ﬂﬁmﬁ(s YA belclesped firmly against the

i nd [ 0,are V|de inorder to
1 G BT 2% BT B aUE AR GA AR ST yfgantly the whol
t i gdpesed :tur&gabﬁism ﬂbll'igia arhpthve surrovaiding ated. This willalsaskestilsin a strong
are Lﬁ% V|tde to allow resin to pass through the body
f1! 9'? dhde to increase the strength of bond between
the f | antye aamdherhatewstive (redw/atiiedsig) may/dei apiedtthdroth faces of the
h
2R SO VB AR ol BB R B, ooos
porflape)n%the,ﬂafhgﬁ contain flats such that a spanner,
W ench 0O BEGIG pokdR of §RUtEhP P26 Gkn ﬂré\ﬁéd"éﬂtb YR ﬁl‘lreaded portion

I
the flange coul g I ncorporate protrusions or cut outs
whi @ftthe amt dittibe w@g@ce&temdé tshraugh theechaatbes wal\angd he e gortions of the

n uﬁtﬁn éﬂéq%hfehéé o%rtﬁé el'i‘anll?é vitfils EJ‘%FI’f‘Ilatﬂdld]ﬁth %eﬂ%‘h%@%e adhesive

rou re-d l'ed hole in the chanber wal
ZQJsu%ﬁsl%ﬁtfromthe i nsi de of the chanber, until the

fl ange epga@Rpy Bhdbecondary pipe are then passed through the fitting as shown in
Figure 10 and an electric current passed through windings 146 to seal both primary and

UL,

secondary pipes to the fitting.
It will be appreciated from the foregoing description that the metal internal
30 termination fitting is internally crimped to the reducer fitting in production. In the field
the completé internal fitting 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



agai nst the chanber wall. Before doing this however,
CGRP resin, glass fibre mat or other adhesive is
wappbied2g o t he face of the flange or to the ch@ms8r004/004949
wal | around the aperture or to both. Simlar adhesive
is applied to the flange/chanber wall on the outside
of the chanber. Alternatively the flange(s) may be
cl anped firmy against the chanber wall and resin or
ot her suitabl e adhesive applied over substantially the
vvhol sed surfac fla and the .
surto n‘é@ﬁﬁs"&q ean I qe%Ia%l Iqre glaéoq%@%%}'?”g FEGPIA RS can then be
f | dugkd bygdlectsofiadion.n a further alternative
resi n/ adhs I 4 othfa es .of,
f1 ange, E@ﬁﬂe‘éﬁl&ﬁ%gﬁggﬁﬁ’l% r%%geﬁgﬁ%r TR érﬂ%%&th%rle?ent invention.
an dn dhie emblodinesat, dittingl 222ecqpuEises thaee potiond)e firsapaytion Z8E& a second
p t g [ nt.o

th rneg%téﬁgo {h'ra Hj%rtioln %:J’zn .F‘}'iﬁ‘ f?‘foﬁdéﬁge\ﬂw a@ﬁea%ug in"the multi-
ext@ﬁwnemtraya@m deserilodeaetey, itgel 231 mwspbrmsttwfohqomm refaised to as a
of Hiafpbribi by RIS 8 0

o1 SREofabl A AIREOTD 85 954 B BBRE! kg ana v
prl'Wﬁ]GyeWt"s@Condary pi pe are then passed through the

fitting 'ﬂ%nﬁ@qw tb Poribi 5@ ARGk eHY BIEhbS b uﬁé’rﬁéled?éme er which is a
passed through wi ndings 146 to seal both prinar

1ose6l9HH%l'|dV‘9|cﬂt é%rth%owﬁ' e of fgisagenderyiping 23 Rerfiere Qalﬁéfdls generally

f r pindrieall iar<PRIpE MBth ARBANIF efds§-Badtioh h%vfﬁ@téqonﬁmcﬁ{an nakis through
ter ation fitting is internally cri
¢ ool PeRoPRy Rie TBRGRASSHBHON 1k e BoRPithe pertion.

corrpl ﬁt elnithik %ﬂ@hlaf embadimemsw@arﬁsét rtloRrZBoEndtthe tHir ! RBrtion 232 are
t e xte[

crewed I nt po Itrton to
e o aﬁ? ?Sn'aate ttaft the m&&%urgaﬁs of tsse porioas at least, is
15t 0 ddmﬁfmpawaltb ttBldl]garrstlﬁ‘adie ahthegbamaryf &l €edBrdary pipe, to form a

Pri secopdar i pes can fhen be fused .
ol cupvEr TRy oRE BN GRRL e RER Pipr pRReR® of the poron 230
f urachemmedateslienengy tahsfehmepns e titis caveewindings 287 tohelectrical heating
e [ fitti C ri,se thr por.t
£ oo WBEY e sobh o S S Ry RETale S55e BREon 24  Bnese windings
porare etecRisally ¢emnettbe tcateummlahmes @ss 23@/ pobjrditg from thlelastics portion
mul 4o C t SCHIRe ' 2371 . , :
zocorztrSte)'s g@%ggﬁ?%alf{%ﬁs fi{@é%gr e eb?’r% d&ﬁ \;My Hg‘l&ﬂcy@t%ncal plastic terminal
porshiasids 246,2¢1 afajectingifidmi erchintegB withdth 3Rrtioor230s pBimdmethodology
to ' el LY,

T B3 R SEE of 1 W it B rhEERERL T piagtios fting s wel
i ntkepW@A&l di aneter which is a tight sliding fit over
the out ST%eflerfpoﬁ'tmﬁ S ALRERY ¥ jdhin 23bsBAREIY Alid 3R hSnner during

t hus general | t¥1
25  manufacture to the second portion 231. Portion 231 is generally manufactured of metal

O‘I

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 stabil‘ity 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



cylindrical in shape with non-uniformcross-section

havi ng a | ongi tudi nal axis through which a secondary
WERs/0says pass through the entire body of the POFGBRIVA/004949

n this particular enbodi ment, the first portion 230

and the third portion 232 are fornmed from pl astics

materi al, such that the inner surface of those

portions, at least, is electrofuseable to the outer

surface of the prinary and secondary pi pe, to fornra

sub nti.a Iur e her bet ween.
i nné? %\ﬁ%@ﬁé atyres et 3‘ ?Jeg‘?’??n 8” ag%ﬁqﬂ?ﬂ’gﬁ’ @sse”es of grooves,
enesigy ot ridgesf(aot srne;am; can be fdnnsed cethe regrordwhgre tR8 fwv®@éleeves overlap.

I ' h t
o L AL 050K, Bl St kg L 5 S b e
ar ecogipppents fram %epe[ahn@(rtls@ to term nal pi ns 238, 239

roj ecti m r
dgr an 2386g%5§{3g%nﬁqge €égnr oudece 3 @g {\1“’ F‘Sﬁe%y g)r ﬁe'n mproved by
pl dBedreoranan sedlinglineandssugies azrp pmgaprebeadnrgf sealant (nahshown). The
' nt@%@'ne‘é’ﬂs ifto 4 BRn@SY %haﬂﬂelzaofgund-r{h@ éﬁ%ﬁrpl?qulnc%g% Rl gr other of the

Iaylng eatlng wres o &ﬁe on the 1 nner surfa
of ReriAngst it wdll e arMregiated thes the Rpgyseal pag biipositioprst durtmg assembly

of &gt tthd REst Iop sbbrAeFbriidh. 2 FetBsdAHt b&Hs rMct fonUt grg&kﬁpﬁormally be

manner during manufacture to the second portion

10porrasiianehan fhe qyéar sHERes of imiirsiRariinne Epvwsrdshibe gnd tof) that pertion which

be r%&dfe@%tﬁfnecﬂe%%%ﬁﬂé/ﬂtﬂﬁd @flfal strong enough to
hol d a screwt rea engage. a conpl enentary screw

t hr eaded!! #tkRecarpreqiptethinat e aRIng PeRNSCOLBRIPY Resdipned in the end

231far:§oﬂmédﬁrsor>orrr@r ah @gmb Wih & Bhdured rrpthe%éé&fd rtion.
swaged 243 ont ortr on.

t t
oxt endi ngTALER e 6?6“H'%35@a@ ¥ kg e o Hing: €mdasaes witin 1, it i

1501 exdpegted wdhave a vegy fohg $ife, @rqéatsrt tha [iZ36f th@ﬁuﬂh@vent
| at er al Pr axi al r.st

orti on
once t he' [OPHPN Bé’f’na)é’@?%q h@ﬁraﬂdg eB‘@Lﬂ'aWEgeé o%ﬁcaeg‘odate the
gr essCendasy pipa @Bh, cithdr ebehg bispyceo?deor beah \aﬂememmoe'rﬁhstmnent as a

gplpp %ﬂ&ﬁ% Cﬁt é)lgigrl tlh oU sch?a of T gencgp %{/Ipip% irt ergﬁr case some form of

ongl tudi
nomaemwnlcefxrsrt betweleastme mnmmqfecsenﬁthé%@cond mnrlnlmrzamand the outside of

20 ”ﬂﬁ@g?&oﬂﬂa% #g:le e&%rgrmh sr%)tagé 3 n% ¥|E B@ 13 ﬁ'?el eyt veen

t he grooves,” slots or
ri dges (e ogeroswrpce 245 bithe eecmmd nortlon lieadaniedio ageenmodate one or

t hern&r\é’q’a(ﬁe \Q?érdﬁ"r\éfqlf }1?& 2 sl t;gh'ﬁeén%id?ta écﬁev& fhi'é]é%gd re%]eon 248,249,

p astics erla rooves preven
t mTr@dntpmﬁéﬁrameferr@ﬁﬂ@e‘meﬁs) #g ddapted éo colppmmbwplemhetary screw

tS) eahreBgdd RGN IR ah‘éﬂeﬁr%ﬁfevéﬁbdaﬁ'ﬂerﬁ%n% 'bf Heq‘ran Q&B’ 54;7 could be an

i ncorporating a sealing nmeans such as an
25bed@lt96ﬂa| @%@fﬁﬁ'%‘@ﬂ shown). The O-ring nests |nto a

annul ar phafgks 266957 aﬁem%ja?é{eﬁ%' bR ELarf erﬂﬁﬁe QYith the surface of
other of the ortlons preci at ed

Or r“hﬁ ypbgr nTI[’a‘eS fﬁs@?ﬂg%ﬁ)efa%m f'@fgf the sides|f 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. "
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



on either the first or second portion. For ease of
construction it would nornmally be positioned on the
woesnsses f ace of the first portion, towards tPEr/6Be00004949

that portion which is located within the body of the
fitting itself. t will be appreciated that the sealing
means coul d al so be positioned in the end face of the
first portion, engaging with a shoulder in the second
portion. Because the sealing nmeans is internal to the

o VRGBS G022 Hs"bigllgPet i 1hd ok B FRE REGH iy g 1o enoage the
Thelange oithl agoo tduimy 28&nihdystodurniitrene itigaten di sgaieksethe Whamber wall. Cut

can, ac ndar i pe 234 i ther.leavin

a spugscéro%%trl ,%aglgg E&ic?etdef’r%?‘?\g S'rég 5t F’ﬁ%rﬁi‘g g’feba?dy o the flange

t i ghusstd ideragse the swergth bhmonduesveaba tiod flar’rge apdclondalt see below).

pi pe 23 [ r e r i . i St
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Spaét‘p%nhér RAbndH Bt k%!p%cﬂelp t(Scheco%Yoe geTngedOUtﬁfer |(/£I90ﬁ1e2ﬁgwge could

he second rtiron 1s adap t 0 accommopdat e’ one

noriecarRRIptg| h@noﬁﬁﬁt gHelryriprsi ahgéts, opiseWhigh eguldyign ysest tca obtaln the
scrr%weggép@@g@%sgegl on 248,249. The internal dianeter
of the flan are adapted to conprise a

10¢c onpl erremeaﬁ 9§d§ ShPWM s Aawing eadlifern crpsaregtianerfewevgs in order to

engeindent sere- tﬁfeaﬁ@@ rédn&ngﬁ%ezﬁﬁwggd%e%bg c@@ldeﬂi‘corporate a collar
integral part of portion 231 fl anges 246, 24

ada(ﬁ@fea PP cBHPTING EOUN ﬂ@qgargtéa'meﬁ%@ 4w ff@e@e And extending
t hqoﬁlaﬂ’ﬁﬁlry d@d the-ﬁ&H@ tidsthBngaks bntrayniee sﬁn’ffé’de difsaid collar may

the sides of the chanber are flat or curved if the
chéﬁﬂb?eﬁ%gwéﬂﬁﬁgﬁ wal | s. The dianeter, size, shape,
15dept h angithiréferenoé td Rigard$4,ahe irftieftatioiiporesai |ﬁre$fect castellations in

L A e e

t ymunwer etharlml e&.':lrvgfarbdn&i the @Bgméﬁ) o%‘Ztth f@ﬁ@e cd tbeie esterinto which they
tail i ' 14, T e nge js
or PG5, 85 86 gl of Wi ol e P vb BifbaBts., sy, Fedalob 2 tool to

or iemgege dhe dlang@ 70, ordef2tcaraatpr ib\andetighten tithagdiastethef chamber wall.
th
du fslé;c]:oﬁ‘(ﬂg %vﬁ%l oneﬂ? b V\tnt?l rggiﬁ atgg)éltspﬁlﬂ%nﬁﬂ %S?P{%% ﬁmgtb%gﬂ between the
chafrhﬁ:r@randaﬂhb GKthchamb@ wall. sltcﬁmll@wsmerem bet griewotleskential to have
aII [ t f e.l ;
éf)@rtﬂr%%c%%@é E@roégﬁ gh@?{ &%feof Etg% dﬂa@ét %ﬁt nh%@@ cadiellations or
fI drdpatations inHee agdd Of(tb.%@aﬂﬁlél ow). Various ot her shapes
and devi GRS of ¥k Bshdeseutt ﬁbt%’o@ﬁ”rﬁ% Betfb'l"nf@dn QHrlﬁlQ?r%?gart of the
on the flanges. 05|n des of ‘one or ?
ZSCOLﬁegonoﬁqrg@m2$1 gl@yﬁe{» |f@{t|n<§eased strength |n the itting but does mean

that the fitting may only pass through the aperture in the chamber wall in one direction.
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The second portion 231 is also joined in substantially a fluid-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 shoulder 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.



spanner, wench or special tool could be used.
Alternatively the flange coul d i ncorporate handl es,

WEe@s0s=RONS or cut outs which could be used tRPCDEB20A/004949

t he necessary purchase. The flange is shown as having
a uniformcross-section. However, in order to extend
the screwthreaded region on the flange, the flange
could incorporate a collar (not shown) extending
around the central aperture in the flange and

t endi di | 1 fitti , .
Subet ant 119 F0% pRitSARs bamHsRES didtFeciont 2o Sipted to g tioht siicing
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14, re jn.effect castellatio

Tl Byt 206 S} 2BNPF &R, B ol o iR 15 mBsieR B hated by
case@ctlem inothe ,intemiat diawater @ﬁmt portrbrineThe irmeb surface [88M rof the portion

522?2%% gﬁ%ﬁgﬁgpﬁ] %Wsﬁ‘eg‘r %\ th ﬁ a%%/e v]yrﬁl@ﬁ%st B8 of electrical
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wi PFrRIedisg rirom H@yp|§$’f@ﬁrpprt'@arﬂ32ylns$q’f@ﬁ gtlihem setoadsehdf windings (see
betapan the fitting and the GRP chanber wall. t

follows therefore that it is not essential to have

10aper t ur edediird RertioRy 287 fushighcanmrisea e seetnd egion |25 gdapted to form a

bUitrglﬁIBdh@ing fi£ dth @hd Qr‘imé’@spr&r 235"dﬁﬁg ﬁrhéroﬂﬁfa'cg 6’2‘5@?}# #49&cond region

e flan the flan but not bot may
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23i3/|nd'fd”g38257r<§f\éle€bﬂﬁ:af Réating Wirkamach fd E:I@é)@id1 o|r B, t’rﬁ‘@rnternal surface of
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15 di certeicta. to Trmirest pins 59,064 piechdd frbm thé §I@sﬂrdélpbﬁﬁ>n|232 Thus when
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s e ecivdteuiaardivalhfuss tabatiniedriorare 285 ambddcpnsap @84 ppyer

ts R g u|t 3 Ie rhq fﬂoéller %rv%\%m%%drgrﬁ %Jrn‘ljcp]rléq% %ﬁ gecé?&z\éc%%ph%e connected to

s e geprilatanuirs lf termpral pinensr hlssaraems;ententaWbMd taliew SteteroSion welds to

20 4o 0 PRy PPl okt B ol BB BB el

13. The tThertorepded iegiong 248 248aci 3es sacwnngsmearlsghocnec%ahe flanges
adg@é Qﬁj7 Bﬁ’toftﬂé B@nb é)%monseln'dqb ndd el |Fr se Wrﬂplﬁe%oeﬂtﬂgrr dide of the
pi p secondary pi pe may pass al

ponﬂﬁ”@ﬁ?rfW@hr dhagsiy oérﬁeyurmgdm@ﬁmg/ cam ueoueeobemqraasr bolts or other
POEBkpinghRdssi t s passage is halted by a reduction in

the i nt er nal djaneter of that portion. The inner

25 surface g8, c?\‘f“’?‘hf@"ﬁér%ﬁdﬁhS@S‘Z'eaé*@oﬁ’rﬁ?QG@iﬂflé@'P@Wg?%ummg this is

30

é :r gr(rﬁd?gn Fﬁ@@srhel fitingMdoPpRising thid el 255 s€RAd 281 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 walll,
until the flange engages flat against the chamber wall.

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 on the outside of the chamber.



heating wire which lie close to, or at, the internal
surface of the first region 250 of the third portion
wWQ33ds/0These W ndi ngs are el ectrically connect eRCT/GB2004/004949
term nal pins 253,254 projecting fromthe plastics
portion 232, in series with a second set of w ndings

(see below). The third portion 232 further conprises a
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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
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face of the flange. The second flange 247 is then
screwed onto the threaded region 248 of the second
portion, and the two flanges are tightened onto the
chanber walls to forma fluid-tight seal once the
adhesi ve has set. A primary and secondary pi pe are

th fitt

S A 1M R A AR, PR 5585 o o
252’|ttmgdat #esane ieabs bohitorjpyitinainierstitidl region ntlhe ywalli pes
to the f t ' ' d that
ploast ?cs‘téﬂab?g%ﬁpbf'# J%fl fp ggdee ngp QP i ¥f}ealgﬁn g@na ei‘e Py ﬁ%far 1518 a ciruler
f r omess-seicimedanipeet Ylovkverl Hes lrwentrmta}m atb\&rsaslp@elmmhgcbther cross-
b
o B g o SRR SR 5 SRR S vaes o
t héeﬁ@wémcon‘ﬁ%ﬁtpim conprise one portion whi ch is
made fr OIP{‘é @R IR ritaih %an n@eﬁugé‘rféb?é #a! éouﬁfqgabetween the

mat eri al ﬁsatlbevvl r “wal |
st Moy piee fanent thesyalstehts: galﬂn%/Wﬁ'l o @lclt\argwﬁr os(@amp) comprises five

betdﬁﬂ&ﬁaltd&ﬁlpbﬂ&@ e h |f|Yst Q@uﬁliﬂ@ 'E%Flronm@)’a &t Shterm c?dlate member

nmprise one, or op tional ot her pOftIOﬂS ma

1Of r c%oaﬁ sepikk ?%*PUQ B‘P'@%Hﬁ ’tfl’ §§C%t"étﬁfrﬁ¢d'atﬁ rg@ber 48R, and a third

pOrdbuSIng [ﬁfﬂ&)nmm\/l ded, f1r§ﬂ1&jﬂjpﬁﬁ§eb!orﬂér€4é@q%tﬂﬂteﬁﬂedlate member 440,
opposi te. the f ﬁ{t' on such that_a pip

P SEEPENER a0 140 AT AIEiGUPInG Rstig ¢TirRuiade of one or

axinsore Alefc{rﬁmgﬁlemla%fl@d mb{eyalexé@ﬁ@ﬁesroa%%lhﬁv@ uém:@gnded above.
ol ne

the ot ndior s eyBitgiee ek ek i3 ind Bl Saanahtifm desorved in

15mammerexalmpnengemmsofmneupmdsﬁbtthe ngm r@f&r@ﬂdb% & Oflrbth@ortlon in the

20

30

or by o e, g 00" B, G Goidei o 2Pe ohighad nd i

botpbrt@nsimpecﬁtlvellye wal |, the int egr| ty of the

intersti en. t a
doubl e \A,&,a% %l‘ g\f 'ﬂ tﬁ% ﬁgl?lle\é\ﬁrr@fsn Bad{ﬁgn "\A@# %Oé‘ﬂpl'lses a double wall
nori10 81 2dvithSudhtefdtitialispges é‘eﬂhbrebefsxedn equal ly well to

‘;S(r:hm gs S@roé&ﬁ@gﬁ %blé’ Eroﬁf'ﬂu rl%? o%lelflgarfe i8 asﬁmn?anly contained

rmrpmecﬁssemblwp@@@sma pflmal’vefdebb'tN@e‘lfB& ctmteanﬁdemtrmua sacamdary pipe

of seheygesP W\@éét}ﬁfapép%%e %ﬁﬁf@tﬂ aeérﬂ :TIHJI ﬁ%{%ﬁ%ﬁg&? fhrough an

second portlon cont al
i s apetwa duiheweall 48R ead Adgnds tewpesis isorighi of the figuiel |Asiditional pipework

t Ng38 RCMAAN Fb?rv@dyQﬂ ah %x&rﬂﬁl@%@boésﬁtﬁe RIRAESHigd oA n{ap%e connected

interstitial %I on of of thecont al nment
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and t husrHeltestddRbkhg 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
external surface of the secondary pipe 434, and a second portion 439 adapted to
couple to the first intermediate member 440. A ridge, protrusion or s’cop 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



fitting at the sane tine as nonitoring the
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ridge, protrusion or stop 433 (which
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.
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we@xa0en052429 whi ch the secondary pipe 434 nay i NBEF/GBR04/004949

within the firstcoupling 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 forned. The first coupling 430 further

conprises energy transfer nmeans (e.g. electrofusion
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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 to
terminals 431 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



coupling 450, froma point between regions 451 and 452
to a point between region 458 and the collar 457, such
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within the wall 408 is in fluid communication with a
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exterior of the primary pipe 435. The second coupling
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incorporate energy transfer 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 electrofusible 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
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wa@emanskaehe primary pipe 435. Additionally, theECEGBR@Y/004949

transfer nmeans incorporated in the first coupling 430
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connection of an electrical supply to termnals 431

and 432, and to termnals 471 and 472. This results in
the formation of fluid-tight electrofused connections

bet on the first coupling 430 and.
neohetBefroer Hieer e, PiopE” #hodfhelnGef Hing: gamed of an
43%®ledtrofusibld imadariat thepfiish gnd 3tirdaoaliplifg pbitioss 530, 570 may be directly

i ntex BEQ' @ftrf‘engg‘cgggrco&;ﬂgp 226 s n%é&r%#‘t%%n“%o@mdonf r{ﬁ%lg the need for

third cou he "sec erne
4605epame é&rm@@lﬁterréginbersz(mo aifid #6kas Hesadbedalpdvengr éwdging (e.g. of

ry pipe 435. Once the
5a|n?r§§"gﬁss§3§>ﬁﬁéi 21 Rpitiy dioloF [ings (430, 450, 470) and

the firs? saBAr3iEc digadast élermiu@rt eoliaend@h ds ( eldﬁh)ted%@) engage with
ar Q‘,oh’@§;§cﬁ1|d|n?%re¥épé Srofidéd Qﬁﬂfea&}ﬂer s'ﬂﬁaie%%gﬁés/ ?&%HQ lcblﬂ)%ng portion

1S 1IN conmuni cation wt It a

pa’i?@ bEb&BERRde 08 SHFfRemPYS piegrosiligredisiehtthat, whemingtatlgd, they are to
Pi pedite offthawbIPhEs hd ap ekt leeﬁ’eféa/%th‘ e M6RVA @?énglﬁt gﬁ@dﬁal sealing

the interstitial Face 414 in the wall and t VOi

1041 gneamietiich (38 SeAtaBr Seads an 0§|@5§é5§§§6.r@ayc%g@wemaswefore With
i N réferinde O AIGURY T& thedmehdrisnt BE whithe@hs bbilak 857 8RAGHRs to the second

verMoget 0D B e Aok ol A Sscondaty mat - o
fi tsuchnthat tepedliai BAgaRet ivitt the @M@hdﬂsﬂﬁropl@é@ loAUREEs 583 of the second
“eSRIG B B0 R eatend g Bk sl o,
1 SSecberrdalI(yeqoaspen diddgrainghrt dfethesd tordfdBients, blhma)% a8BuBSeduBntly formed
455 2 SRR B DS ok RIS A o o
portmlclgnsgmhaﬂwgmie:oﬂﬁr 56 enayrbemnade greetet thaﬁmtsatlshaun in Figure 16,
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The third coupling portion™5

Sa FP&E‘%{}?@PB ROL PASseq é@‘?@@ the Wall 48 .a (If used O rlng bt 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 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, overlapping the walls 410, 412 and thereby
obtaining a fluid-tight seal between the second coupling 550 and the wall 408.



tight sliding fit wwth the exterior of the primary

pi pe 435, and a second region 576 adapted to couple
wowaok/oses second coupling portion 550. Regi onsPGII¢Bagvd/004949

576 incorporate energy transfer neans such as

el ectrof usi on wi ndi ngs (not shown), connected to

electrical termnals 571 and 572. The second coupling

portion 550 here conprises a unitary article

551, 552,558 nade of electrofusible plastics nmaterial.
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| n tﬁe %’ﬁgnﬁr}'ﬁ\‘?{eh%&g p?}gébgg%such that the coll ar engages

on surface 553 of the second
coupl i ngOB&Dthe Thngt, Bmoedcwdnhm)lcpmhagsecﬁam 56015109 ldr@linstalled, void

55%1@% Qé]thttpg sgwnﬁ olriél% onen?qn cﬂ&dm@ica ion with the interstitial

I ntegr a
su@@é@méﬁmeynftbe pEthans pipg A@St@rpcpthegsetoendmyqum #Bat  (Although not

20WM |r1nmké@|aw %p Wro%F@Dl%s%dsa{‘{:ﬂalnﬁgl 6}qu£§% & FOV CFe'&%hrough region

t hi ckness o e flan
gr &&f &F th%moﬂﬁ&t)u@ilh@\ﬁﬁod suchitoairtee v@id 5daes troﬂltldheommumcatlon with

| i pkdriml &%%@@eﬁ@e%ﬂ tH\% bhmgﬁlrbhg@%ér' 'éh@gbet stc%ﬁga‘?g pipe 434.) If a

| astic conponents e or erture
pr GledRsPRERHGURA? I8 w&n@@édmﬂfwmgpurﬁgrsbw sbane mn teeiwall and the

t h@bld FABChch "ﬂh?é tdr@itlal SpBse h’m %rc%héédu@htlﬁlﬁ%% (f!)}rﬂn%nlcatlon with the
hin the wall 408 is in fluid conmmuni'cati on Wt

vo.'faeféﬁf@' B@%@@W%é %%Bw PiRgAIiang throsacrpdarg spedid.
the ext Ghlﬁvel@i of RRe Rsrnﬁtﬁ%fn&én@ RBs&ibad 4PNt Nene ordboth flanges are

It Egét%blg Slge pw:by? (H‘Zﬁec P itting ﬁs(.)lrl{ lalsrg:lgev? t%?ealdsar:’arrlmfygrrnter?t 'Il’hrI]s is only 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 wall.



wal | 408, fromthe right side of the wall as shown in

Figure 16, in a leftward direction, such that region
wGabspsEges through the wall 408. (If used, O PCTIGBRI04/004949

seal ant bead 556 woul d be put in place in region 558

bef or ehand.) The second coupling 550 is manoeuvred

until region 558 (and the Oring 556) are adjacent the

outer surface of wall 12. The collar or flange 557

(with Oring 555 in pI ace, if used) is then screwed

|ntoplaeontorﬁ% § 4 &554 ar 557 is

flush agai et e uPrgPersu'P\‘ 5'&'8” d? ey i engamRgss ANy securing

| n rmbansf apparaetus GREramyedienysuitatiieds |h\st|Sth@ﬂarﬁgd(l©rm posntlon with respect

N T

ar dhﬁ@dvma®Mh@%&mb(Shgaﬁbe Arogrgssietatightenser hgeinsi e chamber
st he @l I's 410, 412 and thereby obtaining a fluid-tight

seal between the second coupling 550 and the wal l
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t et f?a disap 'ys’f'?’ﬂ PAMAGES; 1 the fornation
of f 1 ui dnta girthee vertnt oflustretbdciorfigurei 1@ fdigeesver 660, BB1 can be

530 and L h f.th
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of thdIEnPRETRIN, R Hﬂlg 84%2%%%@‘?8&h%hs' drdnge a Fiph]éjs tﬂggxdvantage that

third coupllngs are 1ns

51 & iarwatcrvers enayeieonaiaped io GRsE ivhgsi3Be résin ornad‘hIGfsweI sets. If desired
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r e%@%tégﬁ; B ek AvdrBNiOUHN thelIinPiini=e khdf ogsﬂﬁh@%’?‘?@gn coming into

cou 550, such that the void 516 IS |n
ﬁ‘—ﬁ{n} tg/yﬁh, th,ervaa(tﬁ of the flttlng during the assembly process



the interstitial space between the primary pipe 435
and the secondary pipe 434.) f a hole or aperture 559
w0 gooposdegied between the interstitial space 41BECT/GBRGVE/004949
wal | and the void 516, then the interstitial space 414
is consequently in fluid communication with the
interstitial space between the primry pipe 435 and
the secondary pipe 434. n several of the enbodi nments
descri bed above, one or both flanges are retained on
the body of the fitting using a screw thread
arrangenent. This is only one form of securing neans
whi ch can be used to retain #ppeadige i n pl ace. For
exanpl e, the flange(s) could be fixed into position by
means of a bayonet-type fitting. Alternatively, a
floating flange ring could be used which is not
i nig) jcally secured to the fitting body.
Rat%%f?%ént%ﬁem%@%e ringis atight sliding fit with
the porti @0 of the Hahdlesfpr admblightering doing installatien
fibre reinforced pl ' (o . the chanber wall
and is heﬂ% in placgﬁgyﬁﬁﬁggg H@@%@ggﬁ%ed to bond t hat
portion of0G he fittPagblewatikemphanber wal | . n essence,
the presepq i nventi gpyd faf pnghded to enconpass any
securing neans, apparatus or arrangenent suitable to
hol d the f%%nge(s) iastpoistvalvm with respect to the
portion tgavhi ch theyegp @idgched. However, the screw
t hread arrangenent has the advantage that the
f1 ange(s)’¥an be prblgressively tightened agai nst the
chanber wedd . n ordepypier i Mprove the adhesion of
flange to_the chanber wall, the face of the flange may
i ncl ude sf® s, grooff8dUsF channels or the Iike which,
in use, bryzonme fill ekpwetih filsthesi ve. One suitabl e
arrangene istop ovide_qn or _nore, annul ar grooves
or channel®¥ in the 8%@r%?sWﬁéeWP@ﬁﬁﬁ“ﬁﬁWEQNEUﬁtacts
t he chanb®o wal | . Thegadendl ess grooves can be filled
w th sealant or adhiﬁiv§%ﬁffore the parts are
assenbl ed’ '“Thi s arr aGEREN"En significantly inprove
t he qual i742 and dur 8bPlhohgingbetiveen seab aaadtiaghesi on
between the flange and the chanmber wall. t w |
further be appreciated that only one side of the
fitting, nanely the first portion, needs to be forned
froman electrofusible plastics materials. Further
connections can be nmade to the second portion of the
f i tinfongatien inyrelatiandtiodiigiredt0: or boots. This can

consi derapl I ' - r f h o
o BB R il HERRE e g
661 can presiupgiasvi ded to overlay the flange on one or
both gsi f ey W r
oL 7Dt 5 bl er L fuld 8398 a Bk g ana
mat er i alextend! flangerieserewdd intd pdsitiod tevbedure the fitting.

e The metal flanges are then bonded to the sump wall using resin and glass fibre

mat.

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

SUBSTITUTE SHEET (RULE 26)



a resin during assenbly. By forcing the flange cover
agai nst the flange and agai nst the chanber wall a

woe@s/ 05828 ong seal can be made encapsul ati ng tPET/GBaWg©04949
and that part of the chanber wall, within a cocoon of
resin. This arrangenent has the advantage that the
flange covers nay be clanped in place whilst the resin
or adhesive sets. f desired the covers coul d make
contact with the flange at pre-determ ned points such
that the clanmping force also forces the flange into
contact with the chanber wall. A further advantage of
t heGEAMS/ers is that they mninise the possibility of
resin comng into contact with other parts of the
fitting during the assenbly process. Appendi x Reference
Nunter al AG‘(DtirigafndlpeB/idﬁrtyafwhsiantiayintﬂekii-t'rggt seal ibegveen an opening in a

i ns [ 700
oct gk A ar £B58 Pudindidh'saie SBHEERY g Spmmrispo

vaI ve 700) Fi r?é'rﬂwﬁmr%iadteﬂ@aeﬁbwgeoumﬁhQQMIng in 76 chamber wall
Redyger 707 GRP resin filler 708 Petrol resistant
seal ant pasted into groove 709 Thread 710 Thr eaded
fl ange 78? GPPsasendiPRgiopeadaeted toupn anlilid-tighti fiiguith the first portion,
I NIQRHTEHE @8t baHidrehd tHeNsdcBnd hBMBE by a q-gpf‘ed"f@ta%w Jhe pipe to pass
internal termnation fitting iIs Interna y crinpe ¢

10r edberethreyaht i ng in production. n the field the

COTT’DI et ecHamddedrad lrf ikt ﬂh@glrétspoﬂféﬁsf@ﬂ)rﬂ'nm BYGy haﬁengpéo%pted to bond
external, flange i s screwed into position t

S eéaraes Qrﬁéepfqr({eldn;dastlc Keatakial aﬂndfth%ltnf@gsseg@r@ poéien [I_ﬁ)fﬂﬂl@gd from an
t 0 didirofusie peNrherléSlddics Bsidniapnd gl ass fibre mat.
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15 2. A fitting according to Claim 1, wherein the first and second portions of the fitting
overlap for a proportion of their length, the fluid-tight seal between the two portions

being formed in that overlapping region.

3. A fitting according to any preceding claim, wherein the first portion further

20 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 circumference of the opening.

4, A fitting according to any preceding claim, wherein the fitting further comprises
25  asealing 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.

5. A fitting according to Claim 4, wherein the sealing means comprise an O-ring
seated in a circumferential channel around one or other of the portions.
30
' 6. ~ A fitting according to any preceding claim, wherein the ﬁtting further comprises
an inner tubular portion in the form of a tubular sleeve, formed from a metal, and



Primary and secondary pipes can then be fused by

el ectrofusion. CLAIMS 1. Afitting for providing a
waodwsosaaes al |y fluid-tight seal between an opePCTGBR0V4M04949

chanmber wall and a pi pe passing through said opening,

said fitting conprising: (i) a first portion adapted

to extend through the opening in the chanber wall and;

(ii) a second portion adapted to forma fluid-tight

fit wwth the first portion, both the first portion and

< PG o Py 8y B PP bEeqi i P e B sb6ona portons

pordvedap.i s forned froma material adapted to bond to a
fibre reinforced plastics material and that the second
portion is formed froman el ectrofusible polyneric
pl a&t i csAfitiingricedrding to #nyf preceding caiopwtemrdn the fiSt pontion and the inner
wh [ i : ' f itting..
Sovgtpﬁlg%r bgr?io{li, Ié éeg%ﬁl?il% ﬁcﬁ%{ég tfﬁogrﬁ trdliﬁg%é%jmte%i esfuch s Sainless steel,
f | ugoaied siéal, brass orlgerolean redigiantiofysbr t i ons bei ng f or ned
in that overlapping region. 3. Afitting according to
any preceding claim wherein the first portion further
conpr i seA Tiingl agagrdingds ey arasgding ¢laém. whesein wag itipg further comprises
t he; badpdpfiont $b%pfé_drt§tforprpétsh9§lant%ll{/ 'ﬂ[li%iltigﬁﬁﬁr%%h ah fig? portion, the
fl ange being configured to contact the chanper wal _
10ar dhird p@ﬂtjmggn@ foamed fremangratrefusiblecpatyresrisridasties metpsial.
opening. 4. Afitting according to any precedi ng
claim wherein the fitting further conprises a sealing
meahs | o4ty asserdingrio GHaime§, mderelm ¢he firet ancibifg portions overlap for a
porgrbgdteon SPtheir f@lg{hl, e ARRAGht RebiNbhskPihe dwd PoftidhEbaing formed in
fl% d-ti ght seal, K between the two overl appi ng portions.
5. WakQVeHaRANYEE8di ng to O aim 4, wherein the sealing
15means conprise an O-ring seated in a circunferenti al
ch el argund one. or_other of the portions. 6, A =
it ng ACRRSFCRYTE ‘o ADY Bregeting SEBruiown R kst Porting is adapted
fi ttbiaegorhmptisite rone @mpidre esdially dxtemeingtflabyés rsajpioftanges) being adapted
the _form of . ubul ar sl eeve, forned..f a t al
anda et e e P ey S s ERere b B Rg T Septerence of the
redlaopei n which the first and second portions overl ap.
o0l A fitting according to any preceding claim wherein
the first portion and the inner tubular portion, if
pr eklent , Aifitingoragendinprio e |@RP1@rwhereiptaaflargiech farsned integrally with the
stqh&hgﬁ%nsteel, coated steel, brass or a pol yner

resistant to fuel. 8. A fitting according to any
preceding claim wherein the fitting further conprises

12. A fitting according to Claim 10 or Claim 11, wherein a flange is attached to the

25 first portion by a flange securing means.

13. A fitting according to Claim 12, wherein said flange securing means comprises

complementary screw threads on the flange and on the outer body of the first portion.

30 14. A fitting according to Claim 12, wherein said flange securing means comprises
a bayonet fixing. ' o '



a third portion adapted to forma substantially

fluid-tight seal with the first portion, the third
w@eoosiosaazdei ng fornmed from an el ectrofusi bl e ppCT/GBRI0B/004949

plastics material. 9. Afitting according to C aim 8,

wherein the first and third portions overlap for a

proportion of their length, the fluid-tight seal

bet ween the two portions being fornmed in that

overlappi ng region. 10. A fitting according to any

e edin | ai re I rst rtion dapt e
ccordting eSting i Cd Yznwhater B Sphed & T aiBhg f over the
s alfmbtfpba:ng @O Jhelfringg sedaipy awahe cangige aniathedivee
chanber wall around substantially the entire
circunference of the flange. 11. A fitting according
to 161 ai m lfdtingMeecating atof laayn geretedidgorataind, iwiteegin athky second portion
cr%rprb?at% %gétlrﬁo\&hblg | ﬁa‘% tlhraarp'etstelcn a??rggrﬁ]gﬁﬁ?%e glﬁgtrofused to a
f [ rpme qjmtherﬁamlﬁgfnwdfflroangeelsdmjusMg pofg@akc plagtics material.
fitting according to Caim12, wherein said flange
securing means conprises conplenmentary screw threads
on he fA #iflige agpeidiog te Keaimud end lsowpf laimp @ toi toswhen dependent on
por(%élff:?fS wherefh %btthlrd" bR Ahr n%lgat(eg hga’md'\/vilr%mg@' \&fchitRat the third
sai ange securing ans conpri ses a bayonet
10f i yorign1may Ref ¢leetiofiped oot dinggor ether dpm fopmeduiioeian electrofusible
th ofyh%%%labﬁcs%étbﬁﬁ]t sliding fit over the first
port| on and the flange securing neans conprises an
adhesive. 16. Afitting according to any preceding

cl aism Wﬁﬂnﬁ%%cb&@m?%@ﬂ'&m@%ha @Ry Ioh eRNiM 9&%%7 We&t b8skndent on
wi ndi ngs suc he second ¥| on na

el &03iFot WdEein 874 fifiing arher BQ’H@FePPéﬁ?Y?r ﬁ@f&dft? 6vyes5aid flange and
15€| @6 bRcipusiblel RidTRnNY&RY drCadhedivéi cs material . 17. A

fitting according to Claim8 and any of Clainmns 9 to 16

when dependent on Claim@8, wherein the third portion

i ncQr por/afumsg betﬁﬁtéarmlgllw\bmhlér@deeSdﬁﬂ?edt\Mmt refelnendelto aeld as illustrated in

port f ectrofus%d t.0 n@e (gr .other item

P 0P BomP Bl @r BTty S B tiest Brtr@lsifiuct | oo

material. 18. A fitting according to Caimand any of

Clainms 4 to 17 when dependent on Claim3, wherein said

fitting further conprises a cover adapted to cover

said flange and to encapsulate said flange in an

adhesive. 19. Afitting substantially as herein

described wth reference to and as illustrated in any

conbi nation of acconpanying drawings 2 to 17

i ncl usive.



