1 Method of Sealing a Plastics Pipe and Apparatus therefor [0001] This
invention relates to a nethod of sealing a plastics pipe and apparatus
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time delay between installation and commissioning increases the duration of road works and/or
disruption to water supplies. It is therefore highly desirable to negate the requirement of onsite

sterilisation.

[0005] UK patent application GB-A-2431611 (Glynwed Pipe Systems Limited) describes a

20  method of manufacturing pipe coils that are sterilised and sealed prior to installation. In
particular, a molten polymer compound is extruded, cooled and cut to form a pipe. The pipe is
either sterilised during or after extrusion and the sterilised pipe is sealed at each end using
sealing means that either comprises a heat shrinkable sealing cap or a heat shrinkable sleeve
and a plug. The sealing means then maintain the sterility of the pipe so that no chlorination, or

25 areduced chlorination, is required onsite to disinfect the pipe between installing and
commissioning. Prior to commissioning, the sealing means are peeled away from the pipe end
or cut and removed from the pipe end.

[0006] It is an object of the present invention to provide an alternative method of sealing a
plastics pipe prior to installation and apparatus suitable therefor.

30

BRIEF SUMMARY OF THE DISCLOSURE

[0007] In accordance with a first aspect of the present invention there is provided a method of
sealing a plastics pipe with a plug, wherein said plug includes an electrofusion element on an
outer surface thereof, said method comprising the steps of:
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the pipe expansion tool is preferably inserted into said bore of said pipe and said expansion

force is preferably applied to an inner surface of said pipe. Said pipe expansion tool is

preferably removed from said bore prior to insertion of said plug in said bore. The pipe and

said plug are preferably radially urged against one another by elastic relaxation of said pipe

30 after removal of said radially outward expansion force.

[0011] In a further alternative preferable embodiment, the pipe and the plug are radially urged
against one another by compressing said pipe radially inwardly against said plug. Preferably,
the pipe is compressed by applying a substantially uniform radially inward force around an outer
surface of the pipe. This will ensure that a uniformly even electrofusion joint is formed. In a

35 particularly preferable embodiment, the pipe is compressed using a pipe compression band that
fits around said outer surface of the pipe.
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fusible outer surface thereof, and said plug comprises a socket that is adapted to receive a plug
expansion tool for radially expanding said plug. The electrofusion element is preferably
embedded in said fusible outer surface which preferably comprises a fusible polymeric material.
Further preferably, the fusible polymeric material is polyethylene.

25 [0017] In a particularly preferable embodiment, the electrofusion element is connected to a
terminal pin at each end thereof, and said terminal pins are adapted to connect said

electrofusion element to an electrical power source.

[0018] In accordance with a third aspect of the present invention, there is provided an
apparatus for sealing a bore of a plastics pipe, comprising:

30 a plug including an electrofusion element on a fusible outer surface thereof; and
a plug expansion tool for radially expanding said plug;

wherein said plug comprises a socket that is adapted to receive said plug expansion
tool.

[0019] In accordance with a fourth aspect of the present invention, there is provided an



termnal pin at each end thereof, and said termnal pins are adapted to
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polyethylene. In a particularly preferable embodiment, said electrofusion element is connected
to a terminal pin at each end thereof, and said terminal pins are adapted to connect said

15  electrofusion element to an electrical power source.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] Embodiments of the invention are further described hereinafter with reference to the
accompanying drawings, in which:

20 Figure 1 is a cross-sectional view of a pipe and plug according to the present invention.

DETAILED DESCRIPTION
[0023] The present invention seeks to provide a method and apparatus for sealing a plastics
pipe so that, preferably, the pipe may be sterilised in a factory environment prior to sealing and
25  then be delivered to an installation site where it may be installed and commissioned whilst
maintaining its sterility. A sealed pipe made in accordance with the present invention will be
suitable for carrying potable water supplies or other fluids where cleanliness is of particular
importance. Alternatively, sealed pipes made in accordance with the present invention may be
made to resist internal pressures of up to 1.5 times the rated maximum operating pressure of
30 the pipe making them particularly suited to withstanding the pressure testing that is necessary
before pipes are commissioned to carry pressurised fluids such as domestic gas or water
supplies.

[0024] Figure 1 shows a sealing system 10 which comprises a plastics pipe 12 and a plug 14.
The pipe 12 is substantially tubular and has a bore 13. In the preferable embodiment shown in
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[0026] As is conventional in the plastics pipe industry, the pipe 12 may be sized according to

its nominal outer diameter D1. Often, the outer diameter D1 and the wall thickness T are each
made to a tolerance, AD1 and AT respectively, so that the magnitude of the inner diameter D2
is determined by the actual magnitudes of the outer diameter D1 and wall thickness T.

20 [0027] Traditionally, pipe electrofusion fittings are designed as socket fittings that operate on
the outer surface of a pipe. In that case, only one toleranced dimension (the outer diameter,
D1) needs to be considered. In contrast, one must consider two toleranced dimensions when
forming an electrofusion joint on the inside of a pipe whose inner diameter D2 is determined by
the magnitudes of the outer diameter D1 and wall thickness T. Thus, for pipes of this type, the

25 inner diameter D2 potentially varies over a wide range as a result of the compound of the
tolerances AD1 and AT. Therefore, a plug 14 of diameter P may be a close fit in the bore of
one pipe (where D2 — P = 0), but a significant gap may exist when the same plug is inserted
into the bore of another pipe of the same nominal outer diameter D1 (where D2 — P >> 0).
Consequently, the potential variation in inner pipe diameters D2 can lead to inconsistent and

30 possibly ineffective electrofusion joints being formed using a given plug 14.

[0028] The present invention solves this problem by providing a method of forming
consistently successful electrofusion joints inside the bore of plastics pipes by radially urging
one of the pipe 12 and plug 14 against the other during electrofusion. Therefore, any gap (D2-
P) that may exist between the plug 14 and the pipe 12 as a result of the above-mentioned

35 tolerances is reduced to zero so that effective electrofusion joints can be made.



passed therethrough. Each end of the electrofusion elenent 16 is connected
to atermnal pin 18 which is connectable to a power source for
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surface of the plug 14 is allowed to cool and harden.

30 [0031] In a second embodiment of the invention, the diameter P of the plug 14 is sized to
match the largest inner diameter D2 allowed by the tolerances of the outer diameter D1 and the
wall thickness T. For pipes 12 whose inner diameter D2 are the largest size allowed by the
tolerances AD1 and AT, the plug 14 will be a close fit in the bore 13 of the pipe 12 and no gap
will exist. In most cases however, the pipe 12 will have an inner diameter D2 that is less than

35 the diameter P of the plug 14 and so the plug 14 will not fit into the bore 13 of the pipe 12. In
these cases, part of the pipe 12 may be radially expanded by a pipe expansion tool (not shown)



10Due to the coefficient of thermal expansion of the fusible polyneric
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inserted before t TJo astlca rel axes towa
material, the outer surface of the plug 14 expands radially outwardly as a result of the heating.
25  The radial expansion of the fusible polymeric material will reduce the size of the gap if D2>P or
will bear against the inner surface of the pipe 12 if D2 = P. As the outer surface of the plug 14
thermally expands, the pipe 12 is radially inwardly compressed by a pipe compression tool to
bear against the plug 14. This requires a uniform application of pressure to the pipe 14 since
any imbalance could potentially lead to gaps in the annular electrofusion joint. A suitable pipe
30 compression tool comprises a uniform compression band that fits around the outer surface of
the pipe 14 and is tightened to uniformly compress the pipe 14 radially inwardly against the plug
12. The magnitude of compression must be great enough to radially urge against the plug 12,

but not so great that cold flow (creep) occurs which may lead to non-uniform electrofusion joint.

[0033] Prior to sealing the pipe 12 using any of the methods described above, the pipe 12
35 may be sterilised by passing a sterilising fluid through its bore 13. Prompt sealing of each end
of the pipe 12 following sterilisation allows the sealed and sterilised pipe to be transported and
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[0033] Prior to sealing the pipe 12 using any of the methods described
above, t[8837i FeatuEs3Bieggrshehatacsriiosseatnpoyngdsashantiepl moisties or dreupsgestrigpd
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sterilisation allows he seal ed and sterilised pipe to be transported and
8 understood to be applicable to any other aspect, embodiment or example described herein

unless incompatible therewith. All of the features disclosed in this specification (including any

25 accompanying claims, abstract and drawings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, except combinations where at least some
of such features and/or steps are mutually exclusive. The invention is not restricted to the
details of any foregoing embodiments. The invention extends to any novel one, or any novel
combination, of the features disclosed in this specification (including any accompanying claims,

30 abstract and drawings), or to any novel one, or any novel combination, of the steps of any
method or process so disclosed.

[0038] The reader's attention is directed to all papers and documents which are filed

concurrently with or previous to this specification in connection with this application and which

are open to public inspection with this specification, and the contents of all such papers and
35 documents are incorporated herein by reference.



supplied to an installation site where it may be installed with little or
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6. A method according to claim 5, wherein said plug expansion tool holds said plug
relative to said pipe so that the longitudinal axis of said plug is substantially coaxial with the
longitudinal axis of said pipe during said energisation of said electrofusion element.

7. A method according to claim 1, wherein an inner diameter of said pipe is
expanded prior to inserting said plug in said bore.

8. A method according to claim 7, wherein said plug has an initial outer diameter
greater than said inner diameter of said pipe prior to expansion.

9. A method according to claim 7 or 8, wherein said inner diameter of said pipe is
expanded using a pipe expansion tool.

10. A method according to claim 9, wherein said pipe expansion tool expands an inner
diameter of said pipe by applying a radially outward expansion force to said pipe.



[0038] The reader's attention is directed to all papers and docunents which
are filed concurrently with or previous to this specification in connection
wi t h t hi swappliieatshon and whi ch are open to public | nspecriGBzow/assszhi s
specification, and the contents of all such papers and 35docunents are

i ncorporated herein by reference. 9 CLAIMS 1A nethod of sealing a plastics
pipe with a plug, wherein said plug includes an el ectrofusion el enment on an
outer surface thereof, said nmethod coﬁ%rising the steps of:

inserting said plug in a bore of the pipe and energising said el ectrofusion
el ement i | st Sainﬁbttmdpﬂ;cadRIgwéldnpiw@h%& saridhi dxpansicapedolagasdnet imme
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pl ug agai nssﬁ'dé‘%é?ﬁjp’i%ﬁb'ﬁseémoéé@dBFJ%'&?%? B‘?rBe 4 A met hod according to
claim 3, wherein an outer dianmeter of said plug is expanded by sai d plug
expansiop, tool at a rate of. aboyt 2 mn. 5 A net accor di to . claim
S ora. “Bher o n- ear e GoTna Sern 3 PO R b ORI A oY and
sai d pl ug isgainet aheraabthei hyesldstic ssdaxdtiqn qb @ais pipeleder rehevil ohsgid wmah)ad)utwands of
sai d plug 3§ a%RQQQQ%laIIy coaxial with the longitudinal axis of said pipe
during sai gnerglsa ion of said electrofusion elenent. 6. A nethod
according to claim5, wherein said plug expansion tool holds said plug

rel ativei4 o sai daphd¥ooSRcbimb td & dfeRehd P@ MalvhasihSalfinrerbidmBled 6f daf
substantlaghy coaxial with the Iongltu inal axis of said pipe during said

ener gi sat i AP0 SR EEPRAVGNFEPYTRF¥ERt . 7. A nethod according to claim
1, wherein an inner dianmeter of said pipe is expanded prior to inserting
said pl in sai d 1o ¢ id plug
nas an DHrtial obtioestup e EhAR, BRI B A EPRISND B, o D 2
prior to exqgalnstnQmﬁ.angtherﬁbym@mmsmedd dipagadialy glwardily Fgadst 83id plbier ei n sai d
inner dianmeter of said pipe is expanded using a pipe expansion tool. 10. A
nmet hod according to claim9, wherein said pipe expansion tool expands an

i nner di tret er oft eiiqd aseerding o gaim 15 Wberﬁ'”rsétﬂil RIS iy cRrResed by RpRley 8n f or ce

to sai d pi p@bstantially uniform radially inward force around an outer surface of the pipe.

17. A method according to claim 16, wherein said pipe is compressed using a pipe
compression band that fits around said outer surface of the pipe..

18. A method according to any preceding claim, wherein said plug comprises a fusible
polymeric material and said electrofusion element is embedded therein.

19. A method according to claim 18, wherein said fusible polymeric material is
polyethylene.
20. A method according to any preceding claim, wherein said plastics pipe is

composed of polyethylene.

21. A method according to any preceding claim, wherein said pipe is sterilised prior to
forming a seal between said pipe and said plug.



10 11. A nethod according to claim 10, wherein said pipe expansion tool is
inserted into the bore of said pipe and said expansion force is applied to
an i nner wonhaoei1@h said pipe. 12. A nethod accordi ng t @ctics2moliFi3saher ei n
sai d pi pe expansion tool is renoved fromsaid bore prior to insertion of
said plug in said bore. 13. A nethod according to claim 12, wherein said
pi pe and said plug are radially urged1ggainst one anot her by elastic

rel axati gn of said pipe after renmoval of said radially outward expansion
force. 1 A ot AGHIAECSRARG € SVRNPego Rl et g S RS 5P B a1 e
di anet er offorsadthepiden shis ppepandaid phy doetapaplis oakegidtingddh iatechabfipe gessube et hod
accprdl ng tu% tgh%'tm%’thevﬁ%rderﬁ&irﬁ% gpé)r!atﬁ)ngy p?gs%urse%fgaiglp d are radial | Y. ur ged .
agai nst one"anot'her by compréssing™sal d 'pipe ra |al|y i nwardly agai nst said
plug. 16. A method according to claim15, wherein said pipe is conpressed

by appl yigg a suh%@mfi?&héxmwgt%hé@mweamg%Iaw, vwamﬁﬁghié BbeR LlALNp@n out er

surface of the pipe. . od according to claim wner el n said pipe

is conpressed using a pipe conpression band that fits around said outer
surface @f the papgsthodldcorfing®s &8chraseemtdiang, ierényaidpips Rdicaigd &l Bt
wherein said glug conprises a fusible polyneric material and said

el ectrof usi%f>el ement is enbedded therein. 19. A nmethod accor di ng to claim
18, wherein said fusible polyneric naterial is polyethylene. 20. A nethod

her ei 1 e pol yreric mterial is pol yethylene. : od
ol yet hyttene. 21/ e kEdo &) Thm e LB R R S B TR o

pi pe is st &epled seds qirthe pire ang eenmesiddheskipg topefivibeaiwesi d pi pe and sai d pl ug.
11 22. A nethod according to any preceding claim wherein said plug and
said seal forned between sajd pipe and sajd plug are capabl e of resjsting
o § it oral i peA SRR B0 tEaR Tu D Sl e o R AR S I
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claim wherelnsaid pipe’ls seale e . A nethod according to
claim 24, wherein said pipe is conm ssioned by cutting the sealed ends off

the pipeand conpggly ihiGehlify LHRE of Lpidstic Bipd, WREFMREKd plug includes an

electrofusion element on a fusible outer surface thereof, and said plug comprises a socket
that is adapted to receive a plug expansion tool for radially expanding said plug.

28. A plug according to claim 27, wherein said electrofusion element is embedded in
said fusible outer surface.

29. A plug according to claim 27 or 28, wherein said fusible outer surface comprises a
fusible polymeric material.

30. A plug according to claim 29, wherein said fusible polymeric material is
polyethylene.
31. A plug according to any of claims 27 to 30, wherein said electrofusion element is

connected to a terminal pin at each end thereof, and said terminal pins are adapted to

connect said electrofusion element to an electrical power source.

32. An apparatus for sealing a bore of a plastics pipe, comprising:
a plug including an electrofusion element on a fusible outer surface thereof; and
a plug expansion tool for radially expanding said plug;



26. A nmethod according to any preceding claim wherein said el ectrofusion

el ement is connected to a termnal pin at each end thereof, and said

term nal wonstianesadapted to connect sai d el ectr of usi onpelrarnto/ dso3san

el ectrical power source. 27. A plug for sealing a bore of a plastics pipe,

wherein said plug includes an el ectrofusion elenent on a fusible outer

surface thereof, and said plug conprrs s a socket that is adapted to
receive a plug expansion tool r adi' 1y e ndj sai d plug. A plug

ocording Lo ol ar o7 Wit g Rk GT SersoR L Mo ehananto Pesmkiniads [n
sai d fusrbkﬁpmummﬁodurface 29. A plug according to claim27 or 28, wherein
said fusible outer surface conprises a fusible polyneric material. 30. A

pl ug according to claim29, wherein said fusible polyneric material is

pol yet hyd%ne. 31AnAppdraigs acooutingi tnglainn 3amherdin sdiaglagirodianceledent isher ei n sai d
eIectrofusugﬁm@ggpﬁ@&dm%mﬁpaﬂgq%ﬁgh;o a termnal pin at each end thereof,
and said termnal pins are adapted to connect said el ectrofusion elenent to
an electrical power source. 32. An apparatus for sealing a bore of a

pl asti csapi pe, Cﬂﬁﬁbﬂ)&ﬁatﬂgaco@rdmgu@ ciamﬁtar_ud.isngwaarem!se@tfnguuemerrs@iaeérent on a
fusi ble outer surdgce t her eof a plug expansion tool for radially

n
expandi ng SRME"$° “S'bliﬁowgﬁjdem%[eg%h d plug conmprises a socket that is
adapted to receive said plug expansion tool. 33. An apparatus according to

cl ai m 32, wher ei Rn %gﬁa%tﬁé S&%Fo‘ﬂ@%ﬁ'c%ﬂng SR in éaﬁd ﬁ%@%@@%e grn%?e'rrgl fusi bl e

out er surface appar atus accordi'ng to clal wherein said
fusible outF@I‘/e@M'ﬁ'ﬂ&ace conprises a fusible polymeric material. 35. An
apparatus according to claim 34, wherein said fusible polyneric material is

pol yet hyl ene. 36, An arat us accor of clains 32 35, wherein
R A el A ot us i bR BhaEe kel At o trs 52 B 45, Rergin SaiopISeobeR end
t her eof , arnbnssnt @ coefigttddad apérmmabpie aa@h@pteedtﬁeﬁeoe@maearu termirdl ghearer of usi on

el ement £ 0. b el BhERb BOMRIoBGH] SEnort [ o RoAPISLALSANAL Seal ing & bore

of a plastics pip rof usi on el enent
on a fusible outer surface t hereof; and a pi pe expansion tool for radially

expandi ngy an i nngf, . RREE RE s&ing B8R P8 plastics pipe, comprising:
a plug including an electrofusion element on a fusible outer surface thereof; and
a pipe expansion tool for radially expanding an inner diameter of the pipe.

38. An apparatus according to claim 37, wherein said electrofusion element is
embedded in said fusible outer surface.

39. An apparatus according to claim 37 or 38, wherein said fusible outer surface
comprises a fusible polymeric material.

40. An apparatus according to claim 39, wherein said fusible polymeric material is
polyethylene.
41, An apparatus according to any of claims 37 to 40, wherein said electrofusion

element is connected to a terminal pin at each end thereof, and said terminal pins are
adapted to connect said electrofusion element to an electrical power source.

42. An apparatus for sealing a bore of a plastics pipe, comprising:
a plug including an electrofusion element on a fusible outer surface thereof; and
a pipe compression tool for radially compressing an inner diameter of the pipe.



38. An apparatus according to claim 37, wherein said el ectrofusion el enment
is enbedded in said fusible outer surface. 39. An apparatus according to
cl ai m 37 wo 288/02nd5er ei n sai d fusible outer surface conpPCIaEB2a10/055382]
polymeric material. 40. An apparatus according to claim 39, wherein said
fusible polymeric material is polyethylene. 41. An apparatus according to
any of clains 37 to 40, wherein said electrofusion elenent is connected to

atermnal pin at each end thereof and said terninal pins are adapted to

connect &ai d el efP PRRARFDACOIWIEALCITD 2 eIMb 34 elarrofsiasrelaai Se. 42. An
appar at us feptbeaeal inh Bgid fudmdy eutefsusiagd. asti cs pi pe, conprising: a plug

i ncluding an el ectrofusion elenent on a fusible outer surface thereof; and
a pipe conpression tool for radially conpressing an inner dianeter of the
pi pe. 14-43. AnAappraratisisccactiuridictagn #2ocddhivhe4d, saigasigle nuieasutface

el ectrof usi Qo RIRMBNLILIE DogmBRAdE kN said fusible outer surface. 44. An
apparatus according to claim42 or 43, wherein said fusible outer surface
conprises a fusible polynmeric material. 45. An apparatus according to claim
44, whergy n sai dahuspaiEs BRKIVRY th Clai£ MiRleid SaiPREBRIJARAE mafthial iéN
apparatus according to any of clains 42 to 45, wherein said el ectrofusion
el ement is p@@ﬁﬁé'@?gd to a termnal pin at each end thereof, and said

term nal pins are adapted to connect said el ectrofusion elenent to an
bt POeT ARQHSEBue Adoordih BRRREAHARS 86 ROAITWRGch QMo Gl =, 92 1O
46, wherein said pipe conpression ol conprises a pipe conpression band
that fits lemandissanastasito gigrmineerinat eags epd gereolgind Apid gipieapinsarfor seal i ng
a bore of adppaSId ©Rndtt BRA BEBSIANGH Sbh¥ntaSahBE&HAPBowRsBudescr i bed with
reference to the acconpanyi ng drawi ngs. 49. A plug for sealing a bore of a
pl astics pipe substantially as hereinbefore described with reference to the
acconpamyi.ng dr anhagsaratbdacobravet tbady of clsiaake ro46 whb@tdakipigs qenpréssiona pl ug
substant i al,y 35, AL SR BRSs U5 B8 REdiibhd £ &i§16Rader iR comPanyi ng

dr awi ngs.

48. An apparatus for sealing a bore of a plastics pipe substantially as hereinbefore
described with reference to the accompanying drawings.

49, A plug for sealing a bore of a plastics pipe substantially as hereinbefore described
with reference to the accompanying drawings.

50. A method of sealing a plastics pipe with a plug substantially as hereinbefore
described with reference to the accompanying drawings.



