1 Met hod and rfDuId assenbly for rotation noulding a pipe part with a spigot

end, as well as pipe part obtained therewth. The i nvention
relates to a nethod of rotation noul ding a pipe part having a main body and
a spigot end. Rot ati on noul di ng of pipe parts is known. Rotation

nmoul ding all ows for considerable freedomof design. It noreover may be a
cost effective noul ding met hod where the number of pipe parts to be made is
relatively |low and/or their size is relatively |large. ‘

di sadvantage of rotation noulding is that some outer dinensions of the pipe
part may beMedrod dnd wounidrasbemDyrfongtatae] mofifding heips pet pathta wigdt i nevi tably
shrink, causing its puter.surface to, ba away.fromthe nould. As a result,
said outer surface® 983/@33%1135@953%@&{16%%?5%3, in particul ar cause

probl ens where said outer surface is part of one or nore dedi cated sections
“that in use are to effect a close fit wth an external part, such as a
socket or a seal. The inventiopglges Heamactird phiotataparprigieseBIPettdtpr ovi de a
met hod of r i 3 i j art with a spigot end, wherein the

di sadvant agggﬁég%gﬁ%ﬂi%?iaogmﬁgg?ﬁi ng nmethods is overcone or at |east

r educed. Rotaticatmaidng af pippperts isdnpwot Beletipg meriagabwsn t he pi pe
part during.rotati kng. ThiS$. S r el r d to keep
an outer coﬁ({roﬁ()rmg%{]atb#‘e)%lgrg&@gc ] géeS§ nég? Q‘gé%g(?:%i %&% 346 g iOS?ng?&g%d into
contact wi t motukBngriathehd velierd dagtunther ofigipeqalts 0f be nsde ihadatsalydowut er

cont our conf o{git to, the inner .contour of the nmould. Since the nould's

i nner cont of%¢H e’ﬁélzﬁé%‘i#agtv Yya&Enuf act ured, the outer contour of the

dedi cated section W fisadi@n@g€ur afi@ion Gonldin isaBatadméaldter dil@nsions
According to the first aspect of the invention, there is provided a nethod

of making a°piliseripamartcdapdediard)ta comrdl: Bagpe £ral atfsPiegaipe #ad, Widlai d spi got
end having ﬁievhaﬁ;?fs ,CQ&%%R& St QETIE o WhdkhawRly Bbh 8hic HRQIOWS o hat in use
is to effect a close fi't wth an external part, wherein the pipe part is
rotation nowsdédsaichoeteraufage maynecamerdsiommat. Teia sraydigrpapgcwdasclanss f a
support struy re | rovi I i.pe t 1 C .structure
keeps the dBgf}b(&:laa]?‘q’eg%g%cst%lldo%&g?\ﬁ%f%gﬁ? E}gﬁ OV&P ‘%{? ?rh%){mﬁo%d%ép@g&tgtsﬁlﬁso have t he
out er cont othat &f uicherededifecttedosefit wih acexfanahpag, sdvk asmneckeartaour of t he
nmoul d, wherein the support structure extends along an inner side of the
dedi cat ed s&®i on, the dedicated section conprises a circunferenti al

groove, and the suppebddisbksof Hetinb&ntloaGatlt o ponided methbhef dedisat ed
section in the_ area of said groove. . According to enbodi nent of
the inventi GPUl4IAg asRIBHERE Y&t fSPEPE Aty VhReR @%ﬁ%&é@f% that is
removed or GRAAHEHIdORLHGES RIopEBRE b WRl tisepl pe part is rel eased
fromthe mould. Alternatively, the support structure may becone part of the
pi pe part during nold thehgnd, Briuppeit sUbetess is heovidedaiit hg @iRchpat a4 r enoval

of the moul %ta{i&? m%lﬁpd:fgé brigd §d§b§BH sEulie & %Wahgéﬂeto keep an outer contour
of the or each dedicated section of a spigot end into contact with the mould, at
least during cool off, so that said outer contour conforms to the inner contour
of the mould. Since the mould's inner contour can he accurately manufactured,

the outer contour of the dedicated section will be accurately controlled as well.



2 to support the dedicated section so as to prevent or limt undesired
deformati on thereof during use. According to anot her enbodi nent of
the invention, the support structure can be rotation noul ded agai nst a
core. As a result the support structure can be noul ded sinultaneously with
the pipe part and forman integral part thereof The core will prevent

i nward shrinkage of the support structure. The support structure, in turn,
can act on the dedicated section(s) of the spigot end so as to nmaintain an
outer contour thereof into contact with the noul d. . The core thus
permts the pipe parcordingto hectst yspseiovl dednvsntienafietifi Pwded awal | or a

wal I of inc : i 3§§§ : i I d where
needed and %?@gﬁft e r%gte?rgliﬂr% er %O#érﬁgg%%%ﬁ%g%}e%%@ esf)%?ﬁ%fdgg%gl | ed. Thus,
mat eri al magpifpe cadveding at least one dedietahskeaspedth af otthecomyentatoin rel ates to
a pipe part ohtainable or qgbtajned with a rotatjion noul di ng nmet hod
according t&eohE Fifqese %ﬁ%&Wl%fanteﬁt@ri?wélw%ﬁ?mgﬂ%wpsipffé IR AoBonpri ses a
spi got end w : i 11 8 SRR ucture that
ext ends a|oﬁgﬁgﬁgﬁhﬁggﬁg%ﬁgﬁagﬁggggf5%%?@?%%39§§§??§%. ThanE2§%% t he
support strpevided in thepipatpert, sbithcuppof stsaitdededpsctit elddseiet isoriionan be
accurately controlled dyrin ul di ng, as,expl ai ned above, ., thereby all ow ng
sai d dedi cal™CQBRt B 1@8W52F33§g1%?@tPFPB&Ffﬂmﬁﬂr8§¥§ﬁﬁgpa%§nponent.
Wiere sai d gxfish NRhfFRANRPMBNtindes @dnfRR! of BRI thou®B! whB¥inNthel Q@SFt have to be
unduly conplex or oversized as it will have little dimensional inaccuracies
t 0 over comestructure extendh eloggponnersside of dhe dediptpe sediohghedladiratrdr el y bear
agai nst the_dedi cat ed sec'r,ion.f A c?rding t% n adv%p%%g %y§]eg?Pdinent, t he
support st r ELOR EOPENSE 4 SEERITETA B RS HEd " SR e B €4 Sect i on.
This may copéddeBtd gretdedichied Qv@ioalih thetardS sTR8R @botdle spigot end. It may
furthernore enhance the reproducibility of the dedi cated section, because
at the bonded regi owordifieto At @hboMhknttdTIEK BRSHHM, e RpaRettctid ce the
wal I thickness of the single walled pipe portions. In general, such |arger
wal |t hi ckné¥y g 3 pepagiq Fempepenediat SRR eG ar sepetedBas fheaineatbsol ut e

val ues. As Qvl{aﬁstﬁist pipk RErIRVIALIQAN o TR! QMO IRAMMAivel! ikagpow | 1 be

smal ler as wel |, resBItlng in better reproducibility. According to
a further estvodineanay bicomtsepaitraidhn pipa part erisgppalding tThicpevaenthe be f or med

i cunf t | ' i S.cl in i “h i haped
tructur e migvaipefo e Bt dt APRbE AR SREH ekl el bl ' 1D STEPCS,

end. Preferably, the circunferential wall or rib is connected to the

dedi cated section along its entire circunference, for optimal stifthess.
According to yet a further enbodinent of the invention, the dedicated
section(s) and/or the support structure nmay be adjoined by a double walled
pi pe portion. Such double walled pipe portion may add to the overal
stiffness and formstability of the pipe part. It may for instance be
formed between extended portions of the support structure and the dedi cated
section. In a preferred enbodi nent, the free end of the spigot end
may be doubl e wall ed. Such double walled design nay provide for a form
stabl e spigot end that can be readily inserted in a socket end.



Accordi ng to anot her enbodi nent of the invention, the main body of the pipe
part can be single walled. Such single wall may be snooth or profiled, e.g.
corrugated. The profiling may enhance certain mechanical properties of the
pi pe part, such as its radial stiffness and/or its resilience in axial
direction, while at the sanme tine ke the wall thickness, and hence the
wei ght per nmeter, a mninmum The corrugations nmay in particular be

advant ageous where the pipe part is going to be used underground, e.g. as
sewer pipe t@rsp@%urﬁﬂ@fd‘édﬁﬁtea@edmﬁ&@@s it® Previra i eimib Gisdably defdineatioar r ugat i ons
may fill up with soil and thus help to anchor and stabilize the pipe part
in the grodﬁ@?Ofmﬂﬁ%lme'According to yet anot her enbodi nent of the

i nvention the pipespakdinfay bl CmGRHMES Bf 3hs Ak@tioRNtheWiigpoa dedi cat ed
section that has an I nner contour that, in use, is to effect 'a close fit

W th an ext grashire ganthe sefafiorasnouldsdi agsinsérad cone. dsseaksultTHiessuppditcat ed
section may_.along its oute i OV it el I t structure
t hat reinfo%%%ﬁngé?ﬁﬁgéﬁﬁggyﬁdggggg?%ﬁgin %gs%%u@ﬁgﬁ%ﬁégépég ormation of
its inner comdgpdirpart thereof. The cortheill picntmrieenrhthratkepe biitlee seppotie sim | ar
to the support struycture in the spigot end, so.as,to provide simlar

advant ages. SURCBET- gS“PBO%ﬁtrﬁm%?nF%glé%ﬁn@%B%i ‘?ﬁd}cafeﬁl © té"fr'iﬁsl?)o cenment
structure nay sprobentadad @ hbmtdedh catee domeet hertodints tagaaraeh thegi ons t hat
toget her span the entire circunference of said dedicated section but

wi t hout forﬁ?ﬁ@«a closed ring. This is described in further detail in NL
1036127 of appl i Cafife c&aghﬁ@p&%ﬁ{s%efpi £D1PHE 1dARPTRANAIeRithehei n by
reference. Such staggered arrangenent may reinforce the dedi cated section,
whi l e at t heddtaeral wialheorensell of frvacased walldhicknass. It permpitsuneieridiaibe accessibl e

for filling A 10 | A, .11 [ tQ@§ t5..0f the
nmoul d t hat ?%ﬁ?ﬁﬂ%n%?%§%¥i%ﬁﬁgﬁg g%d?%@#@%ﬁ%ﬁ%“%&#ﬁ S a@b@?éﬁ§$egions.

Al t er nat i velwilled. Mdubonded:] hegyilenavedy be arranged to form one closed ring.
This may cause parts of the rotation mould.to be prematurel | ocked for
further filling, mﬁisc?ﬁo‘}é@gpff%tsﬂlﬁe YRS € %@Pﬁ@%ﬁ’i’fﬁ‘%&&t‘rfy filled.
Thi's in turBbiamd MEEUA bothford HRuRiRemReaiol Raxwdng Ppaht sirdfasprducad wal |
thickness. This_does not have to he a problem depending on the |ocation of

sai d thin wHIVEREPTHAUEh HYPapA) EPMPRESSA ULt SMdt Fikh ebfeastafedesiqaied a bonded

region of ckosigd 49 SPRbH GHRRRIO MThAFRYx BRI RILRg ARPTARF | &l of Qhida Spi got
end than for a socket end. A third aspéct of the invention relates
to a noul d dedesitsd yection. Thardsiterthersupndirhgrustysepiepaiter coptowk dif vaidt o t he
second aspegt 4 1NV, i ‘ : i gai nst

whi ch the dg%?%%?%gggggfﬁg%e%@mﬁggﬁé%ﬁgﬁgpgﬁggggggggﬁ%%?m&%gkﬁxﬁhe support
structure i sbdver thetebyl allasiagnbidededtiona] sdctinn ta gipt ascidserimedithetoween t he

core and the_ noul d, MhiChggi din&nsioggd such Ehat dprhng nmoul di ng t he

support st r SEFERESPOREny YERGre syl SR e ah SHRRP Ph S et &3t 88 d8ct i on,

t her eby f or finggr @ase @abkednddlsscodffiex or oversized rasaitpmel ehdvedligidbodi ment ,

the noul d nﬁy be. of  nodul ar design, conprising at |east a primry nodul e
i HENSISOPrBRCUFEISIdR BYAFMESt 0 enbodi ments of the invention and

several secondary WEQQhﬁﬁnigﬁu&ﬁﬁﬁiﬂgbéh&ﬁ ldntobREiely HRASErERE aRdar y
nodul es may each have the sane axial length or a different axial WO

2010/ 04951 0ReticEPd cogive 43prdiende Hin AfHpnisgedys: cropodiicet, HeRisiRS™can be

conbined to a: I f j [ KSrit: ]ﬁﬁph nodul ar

desi gn, pipgagég%%I%EHJgﬁ?gagﬂgﬁgP%gg ?ﬁﬁg?hégﬁ%%&%ga%?%aﬁggﬁ wth a

m ni num of dwftiibniento tisulogepdr stefncThefniheal Pigwsenblly may fetrpmose a furt her

gggglng fsg: g%gﬁgﬁg%hg res:p(%gclﬁ?ctibiﬁpydbf a]eocﬁed?cfe%cge%gor?,rf)e%ﬁsye e @glb%ngk%’ formng a
regions, the total wall thickness will be about twice the wall thickness of the

single walled pipe portions. In general, such larger wall thickness will result in

less shrinkage, when measured in absolute values. As a result, the deviation



Furt her advant ageous enbodi nents of a nethod, a pipe part and a nould
assenbly according to the invention are set forth in the dependent cl ai ns.
To explain the invention, exenplary enbodinents thereof will 10 hereinafter
be described with reference to the acconpanyi ng draw ngs, wherein;

FIG 1 shows in perspective, partly cyt-amay view a pipe part with a

spi gotend according to the invention;"FIG 2 shows a close up of the
encircled part in Figure 1; 15FIG 3 schematically shows part of a nould

assenbly acgRf@h Néh tRid hBrihkRN&HDNbe f@EaRRKANGvdiherRbiBgg PRI he@ér Figures 1
and 2; FIG 4 shows a close up of the encircled part in %lgure 3; FIG 5
shows a shaﬁ#ﬂﬁﬁﬁﬁﬂ&Ypipe part according to the invention; and FIG 6 shows

components may be B ouraBd vl Ch R D R e B et on.
Fi gures 1 asigu@urshmmy b foiped par tirdurafevotidi wgl porib tistiindesadi iontselift h a nmai n
body 2 and QP zi‘hggoghaggrg stlsdcture may add to the overall stiffness and form stability of

the spigot end. Preferably, the circumferential wall or rib is connected to the

dedicated section along its entire circumference, for optimal stiffness.

According to vet a further embodiment of the invention, the
dedicated section(s) and/or the support structure may be adjoined by a double
walled pipe portion. Such double walled pipe portion may add to the overall
stiffness and form stability of the pipe part. It may for instance be formed
between extended portions of the support structure and the dedicated section.

In a preferred embodiment, the free end of the spigot end may be
double walled. Such double walled design may provide for a form stable spigot
end that can be readily inserted in a socket end.

According to another embodiment of the invention, the main body
of the pipe part can be single walled. Such single wall may be smooth or
profiled, e.g. corrugated. The profiling may enhance certain mechanical
properties of the pipe part, such as its radial stiffness and/or its resilience in
axial direction, while at the same time keep the wall thickness, and hence the
weight per meter, a minimum. The corrugations may in particular be
advantageous where the pipe part is going to be used underground, e.g. as
sewer pipe or as shaft of an inspection chamber assembly. The corrugations
may fill up with soil and thus help to anchor and stabilize the pipe part in the
grouz;.d.

According to yet another embodiment of the invention the pipe part
may further comprise a socket end with a dedicated section that has an inner
contour that, in use, 1s to effect a close fit with an external part, such as a
spigot end or a seal. This dedicated section may along its outer side be
provided with a reinforcement structure that reinforces said dedicated section

and as such limits deformation of its inner contour.



The main body 2 conprises a circunferential wail 4 which in the 25

illustrated enbodi nent

properti.es

rei nforced

I's corrugated to enhance certai n nechani cal

of the pipe part 1, such as its radial stiffness. Qher profiles
are of course possible. The wall 4 may alternatively or additionally be
with ribs. The circunferential wall 4 could also be snooth. The

4

spigot end 3 conprises a dedicated section 5 wth an outer 30 contour 6
that in use is to effect a close fit with an external conponent,

VO 2010/ 049510PCT/ SH@Q&Q@Q&%? sﬁu&m%ggéég’ﬁe Ofmifhr 36 #e Sdﬁg&g%%

enmbodi nent ,

the dedicated section 5 rrses a circu

such as
ent
groove 7

f or accomudattheqgpizosead, fnos whowyjde Tinslagrasbeetagesi sAawblnarioial |y

W shaped, i

as to correspon

Qd\(/\arr%%?%%e?ﬁntéﬂo%%% !::%ty i(t)l%"‘ff{eﬁn%ro&? gﬁtss%ﬁ‘ucg%g' Ha S&aﬁ&\ﬁeg [‘%g \}\A]%O

t ap e externa onponen I

ssible, so
ch a cl ose

fit is to bdedtdtert &dtion at staggdid spgiged thad Bgéthert hpan cdrpranges a support
structure 8 that.during npuyl ding, of .the pipe rt .1 helps,to nt
Ut e cont ofF B TereH AP an ptg St By Rutitng S8 it 6o
the inner cendeuibedfin Furtiy detail lin NTNEO36h b 6F sl REnte Q@b i¥BRtf wiieh suppor t
structure 8 conprises a

are incorporated herein by reference. Such staggered amrangement may
reinforce the dedicated section, while at the same time ensure that all parts of
the mould remain accessible for filling during rotation moulding, in particular
those parts of the mould that in fill direction are located behind said staggered
regions.

Alternatively, the bonded regions may be arranged to form one
closed ring. This may cause parts of the rotation mould to be prematurely
blocked for further filling, which may result in said parts being only partly
filled. This in turn may result in the pipe part having parts of reduced wall
thickness. This does not have to be a problem, depending on the location of
said thin walled part(s) and/or the function thereof. Generally, a bonded region
of closed ring configuration may be more appropriate for a spigot end than for
a socket end.

A third aspect of the invention. relates to a mould assembly for
rotation moulding a pipe part according to the second aspect of the invention.
The assembly comprises a mould against which the dedicated section is
formed and a core against which the support structure is formed. In assembled
condition, a gap is formed between the core and the mould, which is
dimensioned such that during moulding the support structure is at least locally
bonded to the dedicated section, thereby forming a so called kiss-off.

In a preferred embodiment, the mould may be of modular design,
comprising at least a primary module for forming a spigot end according to
embodiments of the invention and several secondary modules for forming the
main body. These secondary modules may each have the same axial length or

a different axial

rol the
tact with



10circunferential wall 10 that bears against an inner side of the dedicated

section 5. ircunferential wall 10 may at its axi i d 11 be
curved radf‘véhﬁ%%}}%f‘gnsg\%rd, as shown. Such curved design lfrardgi/é?g@%[;?%qt he

stiffness and formstability of the support structure 8. The
circunferential wall 10 may at its opposite end be extended with a wall
portion 12 that delimts a hollow, 15double walled pipe portion 14,

t oget her w tinan. &%t 866 yahld pedtleonad B amiihed deflroat adukledt on 5. In
the illustrated enbodj nent, the holl ow pj gﬁe ortion 14 extends up to a free
end 15 of tKeskpd goel eRerhs Tharkstor ek SIFVETHEPIRIWP BRI F& BAF T RBAL6.  Such

doubl e val | ed i PR RASLH ALl frokifi By it8RNaRE S uhDer DHEredk ncsd fngss and form
stability of ’Eﬂhe sS?g{)t ge)jnd él T?le d%)ubl e vvalul ed edg)g porti O% 20 16

mor eover  mayTHeaveuld aswurde thagrampuise adarihpr stedmefor kering apeckeherdition of

the spigat e nto.a so »E%ezp‘l_ WS, in other enbodinents
t he edge Dporotgglo%c@pgfﬁ?ﬁeﬁléﬁlagwg%} nheq;mgeslg?n e'wa‘l | ed and/ or shaped
differently. In a pfRetenr=daenigediawnbodinhetscif p ed.enpipalpawedid 40 of the
25support structure does not .j ust. bear again h dj section 5,
o o bonadietndrerib s dnatiie b et R P ol f tg“%ade?%‘%%glh, t he
bonded regi Mis)s. 18 may extend along the entire circunference

uninterruptedly, so_as tao forma closed ring. I.n.the enpodifrent according
to Figures 1 and 2,T¢% ?f@’tl%‘ﬁﬁb%P’twﬁlPﬁﬁxﬁF}éﬁ%%ieglbﬁ{%H%SEEBIF?\QE di cat ed

section 13 alRRgNLWe: RoMdedh30w 8L RAS L 80 1IeasRospaRhBdrébRIENt i T e
circunference. Alternatively, bonding
wherein:
FIG. 1 shows in perspective, partly cut-away view a pipe part with a
spigot end according to the invention:
FIG. 2 shows a close up of the encircled part in Figure 1;
15 FIG. 3 schematically shows part of a mould assembly according o
the invention, for making the pipe part of Figures 1 and 2;
" FIG. 4 shows a close up of the encircled part in Figure 3;
FIG. 5 shows a shaft with a pipe part according to the invention: and
FIG. 6 shows in exploded view an inspection chamber assembly, of
20  which the respective components may be provided with a pipe part according
to the invention.
Figures 1 and 2 show a pipe part 1 according to the invention with a
main body 2 and a spigot end 3.
The main body 2 comprises a circumferential wall 4 which in the
25  illustrated embodiment is corrugated to enhance certain mechanical properties
of the pipe part 1, such as its radial stiffness. Other profiles are of course
possible. The wall 4 may alternatively or additionally be reinforced with ribs.
The circumierential wall 4 could also be smooth. '
The spigot end 3 comprises a dedicated section 5 with an outer

30  contour 6 that in use is o effect a close fit with an external component, such as



WO 2010/ 049510PCT/ EP2009/ 064327 7 may take place along discrete regions 18.
This may be advantageous during rotation noul ding of t i re 1,
because thgcﬁBWf%g@ﬁgged portions between the bonded r €gi %ﬁgﬂﬂgf@vﬁll form
openings that allow for conplete filli of the nmould. Such discrete bonded
regions 18 may fbr instance be arranged in a 5 staggered way, as descri bed
in NI, 1036127 of applicant. Such configuration allows the entire

ci rcunf er engaykigsthe aspannethdrotde dagndagediedionslickBed whiich 5 s benefi ci al
for the overall stiffness of the configuration, bu.t w.thout C(’)_]:)Tp

. | t rom sing
the filling HEREGTOUATSMIETEtHbATAPY® FifgurEemmodatng asendpat &MYy show a
moul d assemiy 20,A0CRltbAdnd M &L watbdleyMd bick maubdad pipe part 1
inside. The nould assenbly 20 conprises a nould 22 and a core 24. The noul d
22 is subst abitdrabhyescarkimelibleato asofo cotraprond telibapbanerrdthe e t hat
basi cal | y caorresponds t he | f the pipe part 1 to be
noul ded.%Thé’m[rrﬁgﬁ“{“aR t}illgm?f eitgégegféltol\%m%éﬁ eSCE(F‘(:I:?ounded by a flange 23. The
moul d 22 further cdihprdpses cad 3iftsthennenpsicde, supborietructaie® bpedueng, a

circunferential .rib,25 with suhst ant i al W shaped cross.section for
form ng the D&‘E’dfl%]ﬁtoéghes%‘@? P%‘% lsl?eqps Bl eemitglr g““g%lri @O%&%st antially hat
shaped, Wi t Reaichd ssuidps By 26sping G ibeufiheseRtitiatheiahdr @8tduraff asl opes
downward from said top surfage EG and a_flange 29 that surrounds the

ci r cunf er ent®aHdya fhe 2Busieaipd PRECHHIGMDE FYRPOTRE LG §5O0RFFS R 26 i s

cover ed i t hy,2050ReRHALBAION) BndtORabAYElind hrOknd: ABE 6f jtdldewichftdl ow heat
conductivity and/ or poor adherence gropertles, such as for instance

Pol y- Tet r a- Feedm &t HeenrcppipeptiavediAaeaial §= siakiaaet pwshbl byowrae top
ourlace 25 Sl 198 SUEkR Y R R A heseoab g e, T
top surface f26y s@ibility of the support structure 8. The circumferential wall 10 may at
its opposite end be extended with a wall portion 12 that delimits a hollow,
15 double walled pipe portion 14, together with an extended wall portion 18 of the
dedicated section 5. In the illustrated embodiment, the hollow pipe portion 14
extends up to a free end 15 of the spigot end 3 so as to form a hollow edge
portion 16. Such double walled pipe portion 14, 16 may enhance the overall
stiffness and form stability of the spigot end 3. The double walled edge portion
20 16 moreover may have a rounded end surface which may facilitate insertion of
the spigot end 3 into a socket end or seal. Of course, in other embodiments the
edge portion 16 of the spigot end 3 may be single walled and/or shaped
differently.
In a preferred embodiment, the circumferential wall 10 of the
25  support structure 8 does not just bear against the dedicated section 5, but is
bhonded thereto as well. For maximum stiffness and support, the bonded
region(s) 18 may extend along the entire circumference uninterruptedly, so as
to form a closed ring. In the embodiment according to Figures 1 and 2, the
support structure 8 is bonded to the dedicated section 5 along two bonded

30 regions 18, each spanning the entire circumference. Alternatively, bonding



95 from becom ng hot when the remai nder of the nmould assenbly 20 is heated.
In use, the core 24 is nounted in the open end of th uId 36%%2 nd fixated
withits fV"a?r?aE”"é?s‘%o the flange 23 of the nould 22. FIPFIQ%I unt ed
condition, a gap 30 is fornmed between the cwcum‘erentlal wal | 28 of the
core 24 and the circunferential rib 25 of the nould 22. The width T of this
gap 30 30 may vary in axial and/or circunferential direction but is, at

| east at song,y M0 200/ Q458 QRGL/ ERZRO 94 OBA 3 2k v 1R GAKE ARG 0B GlRingt O Or

smal | er than tvvl ce the wall thickness t of the si ngl e wal | ed portions of
t he pi pe pargtation moulding@féhe mye entl odecaitie t%mlab%éwﬁrm@dﬁet’gm |l ed

wth a pl astn&b%&%e%ggﬁhe&@o K ndiARaPIRLY 12 Qb1 ating ur, rot at ed
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et 00, U0, ARSI LS BRI A back
prevent ed f rahtibhpipekgarg zmimamdpub})ed The mould 22 is at its shown end
surrounded by a flange 28. The mould 22 further comprises at its inner side,
15  npear said open end, a circumferential rib 25 with a substantially W-shaped
crose section for forming the dedicated section 5.

The core 24 is substantially hat shaped, with a top surface 26, a
circumferential wall 28 that slopes downward from said top surface 26 and a
flange 29 that surrounds the circumferential wall 28 near its bottom edge. The

20  top surface 26 is covered with a top plate or a top layer 27 of a material with
low heat conductivity and/or peor adherence properties, such as for instance
Poly-Tetra-Fluor-Btheen (PTFE). Alternatively or additionally, the top surface
26 and/or top layer 27 may be provided with & cooling means, for instance a
circulation system filled with a coolant so as to prevent said top surface 26, 27

25  from becoming hot when the remainder of the mould assembly 20 18 heated,

In use, the core 24 is mounied in the open end of the mould 22 and
fixated with its flange 29 to the flange 23 of the mould 22. In this mounted
condition, a gap 30 is formed between the circumferential wall 28 of the core
24 and the circumferential rib 25 of the mould 22, The width T of this gap 30

30 may vary in axial and/or circumferential direction but is, at least at some



20 the core 24. As a result, the outer contour 6 of the dedicated section 5

w il mai nt%r&gmég m)ul ded shape as determ ned by th%dy&ﬁlﬁ; SH(%Qﬂt,our of the

nmoul d 22, t4 cul arly rib 25. In addition, absolute shrinkage wll be
smal l er at the bonded regions 18 than t he si ngl e wal l ed portions due to
the increased wall thickness at said bonded regions. As a result, the
deviation margin on the 25shrinkage will be smaller as well, resulting in

better reprogugbid lebhy 1o or smaller iaheiviceadb vaflf tiudldﬁl@bscmfﬁhaémlg& renoved. At
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layer to solidify and shrink away from the meuld 22. However, in the gap 30,
the dedicated section 5 is prevented from backing away from the mould 22 by
the support structure 8, which in turn is prevented from shrinking inward by
20  the core 24. As a regult, the cuter contour 6 of the dedicated section 5 will
maintain its moulded shape, as determined by the inner contour of the mould
29, more particularly rib 25. In addition, absolute shrinkage will be smaller at
the bonded regions 18 than at the single walled portions due to the increased
wall thickness at said bonded regions. As a result, the deviation margin on the
25  chrinkage will be smaller as well, resulting in better reproducibility.
Afrer cool-off, the core 24 is removed. At the location of the top layer
27, an opening will have formed in the pipe part 1. As the support structure 8
will have solidified by then, it will be able to take over the task of the core 24

and prevent deformation of the dedicated section 5. Next, the mould 22 is



According to a preferred enbodi nent, the reinforcenent structure 20 38 may
be bonded-to the dedicated section 35 al ong staggere regions that
t oget her sggﬁmt“ﬁég”éﬂnti re circunference, but wthout 3’8?@19%39‘5‘“2?osed ring,
as described in the aforenenti oned patent application NL 1036127 and as
best seen in Figure 6, indicated with reeference nunerals 39. Thanks to the
staggered arrangern.ent, the dedicated section 35 may be adequately 25

rei nforced. AL $JA6TSNB: &ddTehe SOTRILNEF bd bdRgbsRl of REleRRULE bbbnisemai n
possi bl e during rotation noul ding, even those parts of the nould that in

fill directivdnclameybecatled apekiing ssbitantiohidetliselreasHsn i .e. the parts of
the noul d in which 1.0 : ‘ +9f , Elig, 51is

f or ed. EGE M O et SRE KR Sy T5rfie b &

r ei nf or ceneritsidfasta thet shewd 8 Reyrdsel poh@iddke pattherdaehiotet etthddet i . on 35

along its entire WO 2010/049510QPCT/ EP2009/ 064327 10 circunference so as to
forma c%’psé&g@%‘f&?‘@%%}%ﬁl&%gﬁ%ﬁﬁ_aéétﬁe? Y %}1%091%1%%&%% arrﬁoﬁfi% Y ness and
for mbst abi | lmyThiﬁg_sﬁl@t dlﬁdISQ@bﬁdrismet %éﬂilca?&i sddoR\BEIwitH kb ey c?xfztotﬁhe m)luldd
may becone npre difficult, in that the aforenentjoned parts. t he nmou

coul d becorné%rrlé‘-fﬁa&cfalﬂ%'ersf<9a'tfﬂ-“t%31§<"1t}1 ”%W“&ﬁw‘“f)flﬁ B9 /Y0 offirsa ﬁlﬁge FERIPEM n t he edge

portion 34 haw.pg BuWald 0feal GAUGRELIRECKNESRdicated sectionlfEmshadt of Figure
5 may for instance formpart of an inspection chanber assenb 40 as shown

in Figure 6 insippesHeniaye fumtdeeh s@&HpOr §€80eHot tEmpwiatiag 2 S&fﬁﬁnat transition
B cunt & ent o T o B e For CeretTon to a
pi pe of for whist antereaesemennlsazs vethe didEatsot tconvpap tAxtordyesly fdnriteer
corri e, 2 SULATL(Iets BEn e oS llonmetile 2o o
ci rcunt er entcogdactw@lth the core because this happens already naturally. However, the
socket end 82 may be provided with a reinforcement structure 38, as shown,
15  that may provide for reinforeement and support of the dedicated section 35
once the shaft has been removed from the mould assembly. The reinforcement
stfucture 38 may comprise one or more circumferential ribs that bear against
the dedicated section 35 and preferably are bonded thereto, at least locally.
According to a preferred embodiment, the reinforcement structure
20 38 may be bonded to the dedicated section 35 along staggered bonded regions
that together span the entire circumference, but without forming a closed ring,
as described in the aforementioned patent application NL 1036127 and as best
seen in Figure 6, indicated with reference numerals 39. Thanks to the
staggered arrangement, the dedicated section 35 may be adequately
25 remforced. At the same time, complete flling of the mould will remain pussible
during rotation moulding, even those parts of the mould that in fill direction
are located behind said bonded regions, i.e. the parts of the mould irn which
edge portion 34 of the socket end 32 of Figure 5 1s formed.

Of course, in an alternative embodiment, the reinforcement

30  structure 38 may be bonded to the dedicated section 35 along ifs entive



43 is at its upper end provided with a socket end 32, conparable to the one
15 shown ap cribed wiwth reference to Figure 5. Li ve been
denot ed wi %‘}f“@é”"’? eference nunerals. In an alternati &%f&%}%ﬁ%@m t he
circunferential wall 43 can be provi deﬂ with a pipe part 1 according to the
invention, with a spigot end 3 repl aci % t he socket end 32. Such pipe part
could be rotation noul ded as described with reference to Figures 3 and 4.

20The transici.Qurdakd sﬂ%:ﬁ@@d&ﬁﬁaEl@a&ﬂ@ﬁl@@ucbbﬁs@@hh@@bﬂ@raﬁv@&»ﬁr the shaft
30 to an access pr ovi sion at street | evel no hown) and to overcome any

di anet er di freieyeeyifesnean fga dapity & ﬂf?dieflﬁéfedeﬁ?a o9 fig EYUHSTt i on part
4-4 conpriseg Lﬁgegftﬁétmo‘?f‘&jma ﬁe@&m&%?@gﬁﬁm tlﬁtlﬁﬂechéﬁ?&émg@m@&@ a second

end 48 for connéction to salld access provi sion. illustrated
embodi nent , psaansebftln@rxsbulz&oalwb@ememdeteai@semwt a@ﬁ@ﬂeﬁﬁmgh’l“bﬁap@d as

socket s, ol Y RS45) LA 410, LR PREE cBRfled DRRRLLOM part 42 and the

shaft 30 “of "ETt Itern one or both sockets

coul d be repl aced bShe&hlﬂﬁpﬁFp@Em Slmwg fdné@tsmegform@mdt&'m@hng to the
i nventi on, i ch coul d t| on. ul dj’g %8 descr‘fggd before, with
B p

reference t GREGET &EeRb V ‘fi’i“ Km0 PCrPE &) GEPIHGS 11

The shaft 13Qtiom fdrwﬂ@n@al@ax@g;m&ppmaads prOVI ded with a pipe part 1
according to the invention. The nmin blg 8 F‘%S shaft 130 is of
corrugated confi gur e RREOTTRBE &2 B g g ‘Eﬁtﬁ% BT DRt HYe t hat

during inst akl.abirQBt NeYa 1Y whiiH dneUR it BpS&@nds 96 f3Qbhnectdh@haFiye hel p to
anchor the assenbly, and oal so nay increase its resistance agai nst external

| oads, such wddortinstbhteca pevert, syefens die Pettormpagt €2 st ioyiben sBpNisfeht s, t he
shaft 130 COD%tLonP@}O? mﬁatlé]1nof‘1g8[£<9tfi)' zlrﬁi%rdd' ffldcv@ Ejﬁmlnls,ye.g. a channel that

connects the respective openings 46 with one another. The circumferential wall
43 is at its upper end provided with a socket end 32, comparable to the one

15  shown and described with reference to Figure 5. Like parts have been denoted
with like reference numerals. In an alternative embodiment, the
circumferential wall 43 can be provided with a pipe part 1 according to the
invention, with a spigot end 3 replacing the socket end 32. Such pipe part
could be rotation moulded as described with reference to Figures 3 dnd 4.

20 The transition part 44 serves to connect the bottom part 42 or the
shaft 30 to an access provision at street level (not shown) and to overcome any
diameter differences between said parts. To that end, the transition part 44
comprises a first end 47 for connection to the shaft 30 and a second end 48 for
connection to said access provision. In the illustrated embodiment, said first

25  and second ends 47, 48 are both shaped as sockets, which may be similar to
the ones 32 of the bottom part 42 and the shaft 30 of Figure 5. In an
alternative embodiment, one or both sockets could be replaced by a pipe part 1
Wi‘sh a spigot end 3 according to the invention, which could be rotation

moulded as deseribed before, with reference to Figures 3 and 4.



The shaft 130 may further serve to adjust the overall height of the

i nspection_chanber assenbly 40 so a.s to match the i j allation 10
dept h.. The™ 28]?}2'?%?% practice, shafts 30 of di fferengcﬁ.%q’g(ﬂ%/g&%gy be
needed. To produce such shafts 30 in ﬁg econom cal way, a nould assenbly
according to the invention may be of dul ar conf | guration, conprising a
primary nodule for formng the spigot end 3, and a nunber of secondary

nodul es for forn norih@afeisn iRedyu2.-6 ARY bstH &allRoviaeDenihof pigegandary
nodul es may be conbined 15 so as to conmpose a moul of a desired

d assenbl
axi al | engt HocoFRips v B pgensen-othedprindioghe Hehgritadt Eahisgd CHBBREY, ‘with a
mi i mum of ik &5 8fbo MU B SR TR ARSEABRL L TRY: dMLIREAORDA! Se_an

additional primary no e andi one or nore tertiary ules for formng a
socket end 3Bey Whg fllnvenithoani st aot, Wiicampywalp 10 arichedthegserabigxanhpl ary 20
enbodi ments presented in.the descript.i I | L GO i ons (of
parts) of’ t He"eHBoHIhENt &4 S&Wnénﬁg%ié%%rx ?{gggg%rg}géggﬁ?%ha gﬂggﬁg?rflstood to
be i ncor por abeshewint ditefmdthicserdesiimeptd, dre dnd Hlecoakbbd ohbdty oupddist ood to
fall withi ndhge sgope of the invention. Moreover, many variations are

possi bl e wi t‘H*'H*Phé& scope of the invention, as outlined by the claims. 25

12 dainms 1. Met hothefhafRKioNGa fRiRE PaveltoG@NDG itBs fgrall Faight body and a
spigot end, said spigot end having at |east one dedicated iecti on with an
out er cont ouRsReRkeD phrmRes Asseplly dlisec ta Mates Eierintendet Arsaliabder nal  part,

wherein e d%;p?? RFdforeSirf O L0 RL ARUBESC: DAt RRIMhE: madhd nibgiieThn at | east
during cool -0 a support ‘structure is provided in the_ pipe part, which
support st r uebdme skdepsaftshi deali ewpenticevey onmickldassembitaceiidins tthe noul d,

so as to havg (e ouh Ao, G0l LB AUl SSAL L PRI REMS 0 the
I nner contour O tnhe ITDL¥| , ereln
for forming the spigot end 8, and a number of secondary modules for forming
the main body 2. Any suitable number of secondary modules may be combined
15  so as to compose a mould assembly of a desired axial length, Thus shafts 130 of
different heights can be moulded, with a minimum of different modules. The
mould assembly may further comprise an additional primary module and/or
ohe or more tertiary modules for forming a socket end 32.
The invention is not in any way limited to the exemplary
20  embodiments presented in the description and drawing. All combinations (of
parts) of the embodiments shown and described are explicitly understood to be
incorporated within this description and are explicitly understood to fall
within the scope of the invention. Moreover, many variations are possible

within the scope of the invention, as outlined by the claims.



t he support structure extends along an inner side of the dedicated section,
the dedi cated section conprises a circunferential groove, and the support
structure is locally bonded to the dedicated section in the area of said
groove. 2. Method according to claim1l, wherein the support structure
beconmes part of the pipe part during ﬂpulding. 3. Method according to
claim1l or 2. wherein the support structure is integrally noulded wth the
pi pe part. 4. Method according to anyone of the preceding clainms, wherein
t he support structure is rotation nmpul ded against a core. 5. Pipe part

obt ai nabl e or obtained with a netho&ﬁa@éording to anyone of the preceding
clains. 6. Pipe part according to claimb5, wherein the support structure
conprises a circunferential wall or rib. 7. Pipe part accordjng to anyone
of clalns 5 afcBod pherking e RREHFUBRIEIRSLERITOIN A TES rPiankensd Hper t

G et o R R S B ey A 30, e L e
mai n boldye fiswih agketemal pead.wherein the pipe part is rotation moulded in a mould , and
wherein at least during cool-off a support structure is provided in the pipe part, which support
structure keeps the dedicated section into contact with the mould, so as to have the outer
contour of the dedicated section conform to the inner contour of the mould, wherein
the support structure extends along an inner side of the dedicated section,

the dedicated section comprises a circumferential groove, and

the support structure is locally bonded to the dedicated section in the area of said

groove.

2. Method according to claim 1, wherein the support structure becomes part of the
pipe part during moulding.

3. Method according to claim 1 or 2. wherein the support structure is integrally
moulded with the pipe part.

4. Method according to anyone of the preceding claims, wherein the support

structure is rotation moulded against a core.
5. Pipe part obtainable or obtained with a method according to anvone of the

preceding claims.

6. Pipe part according to claim 5, wherein the support structure comprises a
circumferential wall or rib.

7. Pipe part according to anyone of claims 5 and 6, wherein the dedicated section
and/or the support structure are adjoined by a single walled pipe portion, as seen in axial
direction.

8. Pipe part according to anyone of claims 5 to 7, wherein the main body is single

walled.



13 9Pi pe part according to anyone of clains 5 to 7, wherein the main body
has a corrugated wall. 10. Pipe part according to anyone of clains 5 to 9,
wherein the dedi cated section and/or the support structure are adjoi ned by
a double wall ed pipe portion, as seen in axial direction. 11. Pipe part
according to anyone of clains 5 to 10,, wherein the free end of the spigot
end is double walled. 12. Pipe part according to anyone of clains 5 to 11,
wherein the pipe part is part of an inspection chanber assenbly, nore
particularly part of a shaft, a bottompart and/or a transition part of
such i Aspect i dlipehahireprdirgwrlygne ofjidainige Tpoaherchcbe mihbodsohagmyone of

cl ai ns Snﬁ%teldzvvaﬁurther conprising a socket end wth a dedi cated section of
whi ch FHEEHTer“contour, in use, is to effect a close fit with an external
part, wher ein RipepaedicoadifetcSBebhoOn ARG tot9s wheded! theidddicatsd pectivhded with a
reinforcenment structure that during use |im¢ts defonnation of the_ dedicated
sect i oARd/PTihp sERRCEITAEE areiadiganed b dsble walled ppsROTHER. 135 §8FIRARIRY to claim
13, V\hg’fg&!t‘%ﬂt he reinforcenent structure conprises a circunferential wall or
rib. . Pipe part according to claim 13 or 14, wherein the reinforcenent
struct or.e i s Htipepgt haotdisg tedivond efkclsiecty o alvbagirsthadge cadlof tgispigst t hat

t oget her span the circunference of the dedicated section, but w thout

f oi mi nrdisdogllegvaliefy.  16. Moul d assenbly for rotation noul ding a pipe

part aggordi N®ipe part according to anyone of claims 5 to 11, wherein the pipe part is part of an
inspection chamber assembly, more particularly part of a shaft, a bottom part and/or a
transition part of such inspection chamber assembly.
13. Pipe part according to anyone of claims 5 to 12, further comprising a socket end
with a dedicated section of which the inner contour, in use, is to effect a close fit with an
external part, wherein the dedicated section along its outer side is provided with a
reinforcement structure that during use limits deformation of the dedicated section, in
particular its inner contour.
14. Pipe part according to claim 13, wherein the reinforcement
structure comprises a circumferential wall or rib.
15. Pipe part according to claim 13 or 14, wherein the reinforcement
structure is bonded to the dedicated section along staggered regions that together span the
circumference of the dedicated section, but without forming a closed ring.
16. Mould assembly for rotation moulding a pipe part according
to anyone of the preceding claims 5 to 15, wherein the assembly comprises a mould against
which at least the dedicated section is formed and a core against which the support structure
is formed, wherein in assembled condition, a gap is formed between the core and the mould
which is dimensioned such that during moulding the support structure is at least locally

bonded to the dedicated section.



to anyone of the preceding clains 5 to 15, wherein the assenbly conprises a
nmoul d” agai nst which at |east the deditated section is forned and a core
agai nst which the support structure is formed, wherein in assenbl ed
condition, a gap is forned between the core and the nmould which is

di mensi oned such that during noulding the support structure is at |east

| ocal | y 1Bond¥butdmssdnebiylengiuiatzdel clewe i 4. orereimthe ¢refbuldd assenbly according to
claim1l kel - - i: Lon. | ' such that during
ol ai ngC R e Bl B L L e suppor

st r uct ureziand fermed dediceathe duppec sinamre siBhdediaitassenbl y according to cl aim
16 or 17, wherein the nmould is of nodul ar design, conprising a primary
nodul e F%?merning t he spigot end and a series of secondary nodul es for

f or msng 18he nai n hodyd aswdieitehdroding todialer s of 1 5 eteantiabhymomdul es may be

conbi neclis c?fo m(%%iatr gesfig%t cr:%nafpmrg)n%l adpri%];arya mggﬁé 0??0 X1

rming tlhe lspelgoqtegd and a series of
secondary modules for forming the main body, wherein any number of secondary modules

may be combined so as to form a mould of a desired axial length.



