Met hod and noul d assenbly for rotation nmoulding a pipe part with a spigot
end, as well as pipe part obtained therewith. The invention relates to a
nmet hod ofwoabard4esionoul di ng a pi pe part having a main body/Exaeacspi got
end. Rotation noulding of pipe parts is known. Rotation noulding allows for
consi derabl e freedom of design. It noreover nmay be a cost effective

moul di ng met hod where the nunber of pipe parts to be nmade is relatively | ow
and/ or t heMetbod andsmpeldagiseaihly Ifar ggatiandnsabiiagtagee ghart st Aepigmul di ng
is that some outer djnensigns of the pipe t may .be hard to control.
During cool off, tH¥:FAPECHIPPIG PR ‘%@%i”‘[‘%ﬂ%ﬁr@ﬁ%{mlk, causing its outer
surface to back away fromthe nould. As a result, said outer surface my
beconme defornmed. This may in particul ar cause probl ens where said outer
surface is part ofThaenemtimf eldeditoatl adthed of ensitionanouhlinge wipe faot ef f ect
a close fit with an external_ part, such as a socket or a seal. It is

t her ef or e havisly estaisfbodyeandyspigobsnde provi de a nethod of rotation

nmoul ding a pipe paipt, With a i got rein: i.sadv own
rotation noul di ng ﬁ%?%wbgd%moélﬁ%&%roégﬁéggg %ﬁl Sﬁgggﬁm?{eﬁﬁg@ Iﬁ%ﬂ?ﬁ%g hgﬁ?i, a
support st {#ChHERIrEbRY YA HRH of Bedile. Pi RRr&&flr HHY baG ¢t atfeeiveoul di ng.
This support structure is arranged to keep an outer contour of the or each
dedi catied sectddiog whtlaodpibgot tenduimltes of grpaparts totbe medaps relatiayely bast
during cool 8}f so that said éutler contour conforms to the inner contour
of the moufBYOEtHeE Sfe! YYSVilAHET contour can be accurately

manuf actured, the gt&@éa&gﬁt@\gy bt Pltat e Hedidaked :B8CIIAN oWdd diRferRssMy at el y
controlled as well. According to an aspect of the invention, the support

structure phshdgipe [sapanat be banponeontrohdbuiingroenbyifdtherpipeparawed from the
»P Lgesﬁgggr geggﬁafﬁé’ Ehgiln ?cggéitngl ii?s (r)gtleias?ggacytg rQatc eawrg)yu rg)i:n ﬁluet r%.ro%?é.l Xse lay’
10 result, said outer surface may become deformed. This may in particular cause
. problems where said outer surface is part of one or more dedicated sections
that in use are to effect a close fit with an external part, such as a socket or a
seal.

It is therefore an object of the invention to provide a method of

15 rotation moulding a pipe part with a spigot end, wherein the disadvantage of
known rotation moulding methods is overcome or at least reduced.

To that end, a support structure is provided in the pipe part during
rotation moulding. This support structure is arranged to keep an outer contour
of the or each dedicated section of a spigot end into contact with the mould, at

20 least during cool off, so that said outer contour conforms to the inner contour of
the mould. Since the mould’s inner contour can be accurately manufactured,
the outer contour of the dedicated section will be accurately controlled as well.

According to an aspect of the invention, the support structure may
be a separate component that is removed or separated from the pipe part when

25  this pipe part is released from the mould. Alfernatively, the support structure
may become part of the pipe part during moulding. This provides the

advantage that after removal of the mould, the support structure may continue



may becone part of the pipe part during noulding. This provides the

advant age that after renoval of the nould, the support structure nmay

cont i nuetwoumpasiiot he dedi cated section so as to preverCT@EP20000H4327
undesi red deformation thereof during use. According to another aspect of
the invention, the support structure cangbe rotation noul ded against 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 nwar d shrinkagerothé dediuppbsdctitor siciduteprcveat suppeitturstesirtetiure, in turn,
can act on _the dedicated section(s) of the spigot end so as to maintain an
outer cont éefprmasioadhergeiglwang 468 with the nould. The core thus permits

the pipe part to bg |ogall rovi ded wi,t . I | or, . Ll of
i ncr ean)edpwaII thi%ﬁi‘ﬁ’éé‘?g ﬁglﬂ)(gﬁ}‘ﬁ‘lr?’gp%togrtlﬁgIIS?%&%%ﬁggge%{%&ﬁgrgetlﬁ%e &d and
al | ows t heqd1£pRirBERI0PI dill@e PhPEinkAktcot Hea shadh ehwahbpert sthtktureeseri al

may be saved. The invention furthernore relates to a pipe part obtainable
or obt & nelble waided sonatthorondsivith gheptipodarcont dimy anontégral paent i on.
Such pi pe part rises .a spigof.end with at |east one dedjcated ction
and a suppbrree MHR TS WiRIeESTEHIE A SHRRET AT STGETOFISAT Y Siafecat ed
section. T S YRRAN t4H EHIELechORtOE Al 5§ ond
dedi cat ed sect| gﬁ&ggﬂs]begqggcur’ate %é%cont reofl%tglg urier?g n%& di ng?ﬁgg o

expl ai ned abayeé; nidiat@byarablitw cogteai theded mab ednivec wiitnthonefifléct a cl ose
fit with an external conpagnent. Were said external c]g"(/rrponent is a seal,

a

said seal may no | bRGEPTHEVE ROUHES HRRIDIRP RYTPP lopaley BrTided ™ath AR wil |
nave 114! SadilBs \onthe LNAGE UF AELERJ L RHGHERTR 5 G IHAROEL SHENG W @ can

be designe 0 erely bear agal ns ica Secti'on. According

advant ageoygdelrao@irdvRbded RAISURREY theStembigindee of Sh@bigeegstt th @eadihylebonded
to said dedicated section. This nay contribute to the overall stiffness of

t he spi got walldd. Thusppateriaheyaydresaved.
The invention furthermore relates to a pipe part obtainable or
obtained with a rotation moulding method according to the invention. Such
15 pipe part comprises a spigot end with at least one dedicated section and a
support structure that extends along an inner side of said dedicated section.
Thanks to the support structure, the outer contour of said dedicated section
can be accurately controlled during moulding, as explained above, thereby
allowing said dedicated section to effect a close fit with an external component.
20  Where said external component is a seal, said seal may no longer have to be
unduly complex or oversized as it will have little dimensional inaccuracies to
overcome.
The support structure can be designed to merely bear against the
dedicated section. According to an advantageous embodiment, the support
25  structure is at least locally bonded to said dedicated section. This may
contribute to the overall stiffness of the spigot end. It may furthermore
enhance the reproducibility of the dedicated section, because at the bonded
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

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



enhance the reproducibility of the dedicated section, because at the bonded

regions, the total wall thickness will be about twi ce the wall thickness of
t he si nglwowald/@esipi pe portions. In general, such | argePCraiPRomlos4skNess
will result in | ess shrinkage, when neasured in absolute values. As a

result, the deviationmargin on said shrigkage will be smaller as well,
resulting in better reproducibility. According to a further aspect of the

i nvention, the support structure may be fornmed as a circunferential wall or
rib that isgkdsed saftl Bhsakhge Sdberdmgllehapedlls residtinpanmytadd to the
overal | stiffness and formstability of the spigot end. Preferably, the

ci rcunf ereﬁ@ﬁré?ﬂuwé?lﬂlltfsbr rib is connected to the dedicat ed section al ong its

t nf t tiff Accor di f
aapect of the | nveRtiBing Abs dBahe e dateranres A Rt et
structure way heradial ned diudoublia wallledipipe RSNy iSuah sloublige

wal | ed pipe portion may add to the overall stiffness and form stabili ty of
t he pi pe pahaped Strnawrfeonaymshdanwdélebwef@iﬂ sffneet wodfoaxrtséabiddy pbthe ons of

t he support structu dedi ca ed section. I.n.a preferred enbodi nent,
Lhe free eRBEgH oo f’gepf?bagﬂ RSB Eantiel walbin w8 e Aten £l | ed
desi gn may dily
inserted i rcllBHfE\At Sé;c(eié)ngg%%%g%&f%ﬂﬁ%ee%%&axﬁgr ggéjafége ﬁ%? Sleﬁfer{a%%ventl on, the
mai n body of the piperdang t€ant Héushoghepsmldfete 1ﬁmﬁ1®,mbeie\daialtedmy be

smoot h or profil efl e.g._ corrugated. The profiling mag enhance certain
mechani cal SptEpEsta Iecy%fﬂh@ HEPPPPStpEtire Bashbaadictaed Buisalowhle fatkedls and/ or

s regd)l I pg)ﬁegp(%]n%ogl)é(l t%gddou%(it Wited V}@ﬁg% S)P%Oﬁ QS&\? ang tE).‘l;ﬁg o$EER & ng\éasl |

t hi ckn melg per corrugatitons may

in parti CUlaﬁEi fhem ad XMt RGEIHS pihtep frit emBi¥Br PAthnks be FhiRfed Behgedised
underground, e.g. as sewer ﬁ@pe or as shaft of an i nspecti on chanber

assenbl y. }‘h@mﬂ@drﬂ@g@pmwﬂ yuppdit stpaiitthasdithe aledidalied seé@ig.t o anchor
and stabilize the Pl'll r%?erre mtb% 1 E}glﬁ{r"ﬁ%'e free end of the spigot end may be

double walled. Such double walled design may provide for a form stable spigot

15  end that can be readily inserted in a socket end.

According to another aspect of the invention, the main body of the
pipe part can be single walled. Such single wall may be smooth or profiled, e.g.
corrugaﬁed. The profiling may enhance certain mechanical properties of the
pipe part, such as its fadial stiffness and/or its resilience in axial direction,

20  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 ground.

25 According to yet another aspect of the invention the pipe part may
further comprise a socket end with a dedicated section that has an inner
contour that, in use, is 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

30  and as such limits deformation of its inner contour.



According to yet another aspect of the invention the pipe part may further
conprise a socket end with a dedicated section that has an inner contour
that, in weeplwmilo effect a close fit with an external POamP2009064322s a
spigot end or a seal. This dedicated section may along its outer side be
provided with a reinforcenent structure ghat reinforces said dedi cated
section and as such Iimts deformation of its inner contour. The

rei nforcenent structure nay be simlar to the support structure in the

spi got end, so as ThepeNMbeRnsdt dtaictady antyalge simAGE 66 chagupPoraktructure
advant ageous enbodi nent, the reinfqorcenent structure may be bonded to the
dedi cat ed $ethé epigat eBd azyes BUPrEYHe AEnHARACY dRERYAEr ASEEAINGES 2Rt ire

ci rcunference of said dedi,cate ection but w thout form a gl esed, ring.
Thi o 1o debar iR pERHER L B RR R S e iy PERpSefRE e
contents oljeWRhedl & RidnBOSROERFRr38 I thalt¥ob&MRE@RGR theushist agger ed
arrangenent may reinforce the dedicated section, while at the sane tine
ensur e & hatirahinfganics obkaichdedoated seetmanbuaccigbsubfoenfiog o ¢lbsddhygnduilhng

T oot on' &1 BeTeaiea ethorARaT dndt HgBRa PEGPDHE Al bE CRATRE P MHiF
bonded ¥ 918 % IRYoleAHLANY, Hort Al Sy gl\}é%%g% bghn ek SniRYyCaus e

parts of the rotation nou e prenature filling,
whi ch may resifbiceithe sladitapad tscthei, nghido by tiaeiiy thinkledurd hhst 4b phutsofmy
result in the pipe part having parts_of reduced wall thickness. This does
not have téheagremasmacerssengilpgibmg Auripgdataiden MoWding. thinsriiariead

oo Rl DL L] Sy TR e BP0
socket endyedifd@si nvention further relates to a nould assenbly for rotation
nmoul di ng a pipe part according to the invention. The assenbly conprises a
moul d agai nst whi cAltempadediyc shebonded regionsnfay hedrzanted todpenagai nst
whi ch 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
15  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.
20 The invention further relates to a mould assembly for rotation
moulding a pipe part according to 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 1s formed
between the core and the mould, which 1s dimensioned such that durng
25  moulding the support structure i1s 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,
coraprising at least a primary module for forming a spigot end according to the

invention and several secondary modules for forming the main body. These

30  secondary modules may each have the same axial length or a different axial



t he support structure is fornmed. In assenbled condition, a gap is forned
bet ween the core and the nould, which is dinensioned such that during

noul di ng wbeosuppsint structure is at | east |ocally bondedTiEr2edasesdedi cat ed
section, thereby formng a so called kiss-off. In a preferred enbodi nent,
the nould may be of nodul ar design, conppising at |east a primary nodul e
for formng a spigot end according to the invention and several secondary
nodul es for form ng the nmain body. These secondary nodul es nmay each have
the sanme akirgithl Angtrhumbemoitidifl enedtleaxhalbeengilinedny fowmizemonid shi d

dul b nmbined to f d jred axial | th. Thank
o Such mofeard GBIGmE g Faphers EbVAPTHAS (o G0 BRYEY AP e
duced with 1.Nj i.f. t :
Compr 1 se acPOFChI RIS paPoBha w IR BupaRba of BETEHL B AITRARSL T

modul e for Therfbhald fssa000ehsPeaabred furdidiheodatlyvfntfagadusaeoblediomint s of
a nmethod, a pipe part and a nould assenbly according to the invention are
set fordh pnatdeeontkpeimeem melaiador fromaxph spepndenigatendi on, exenpl ary
enbodi nent s thereoﬁ, V\%k“ reinafter bg escrti bed vvlgé}rg reference, to,the
acconpanyi ng dr awi ng&" VAREAREAES SRGREY ﬁogélrns“ﬁ 4% FPPELATF 2L Gk - anay
view a pi pg, RAALWehB1Ra SR80l &NheASSRRBbAGrE Qet REth AN QAL IdRPenfdfs 2 Shows
a close up of the encircled part in Figure V, FIG 3 schematically shows
part of a pkuhe. assenbly according to the invention, for nmaking the pipe

art of Figures 1 and 2, .Fl 4 shows a cl ase of,.the encircle art in
Igi gure 3 FIgG d sh%ﬁ/sexﬁlaslﬁ lef?’htl%np‘?’i%n%ﬁﬁggghgéﬂ@ieﬁﬁs ?lbérﬁﬁéwmeenti ;)n;
and Fl{ 63,300Ws rl.D LEXRLOARS wimvr@farérg%ge%ﬁﬁ@&ggmsnga§m , Oof which

t he respective conponents my be provi pe“part accordi ng
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 to
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 mn 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 circumferential 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 to effect a close fit with an external component, such as



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 conprises
a circunfwoentoebsiwal | 4 which in the illustrated enbodiPeEmP2609/0643eT ugat ed
to enhance certai n nechani cal properties of the pipe part 1 such as its
radial stiffness. O her profiles are of gourse possible. The wall 4 may
alternatively or additionally be reinforced with ribs. The circunferenti al
wal |l 4 could al so be snoboth. The spigot end 3 conprises a dedicated section
5 with an aubeketcand eeul. bn thaprésenismbalitensf flecde Reatedsecfipt 5M t h an

external conmponent, such asa socket or seal. In the present eﬂbodj ment ,
the dedi caf@HPEERE REAraREHeR18l&rogve T o REEPBmMAdaiing 8% (Rof ghown

accommdal g Bo858Y i{ A0beaRLMML WIS ALY Brdes RoAHRSE Akl Bd b shaped,

in cross secti Vi ew. se, O shapes are possible, so as to

cor r espondotiertdigipebape poksibhe sexisabnalkrapondnenhe whihpe Whtlkdegteehabe fit is
to be effected. The spigot end 3 further conprises a support structure 8
that duri ngompahenhyids whirh picknsegiiris to beeifigsteds control the outer contour

6 of the dedicated,section 5 - K ing it.into contact wth el nner

Contour of a moul dTRERoiE P SEEERE Bhbishl enBPotheraliie d M DBfs e o
conpri ses & &ilAcHbENRYibaparah helfs tadnheahe Aaal BshtorR d AN@le Side of the
dedi cated section 5. The circunferential wall 10 nay at its axial inner end

11 be cur vdddicatkdbdopiannivhy keepmgshionme cBuaht surly gk tewirgonbeyr efdd to the
stiffness and formstability of the suppart structure 8. The .

ci rcunf er eFRGHEL. lxflpe &Weétemwﬁ Olieeswr SR RTIE fORmPEHes Anal |
porti of 12 i.m . l: ki IR t oget her
Mth o et dnf R S D M ARG P AP LBE FREE Rkl

i |1 ustrat ede@idiod] Tastirctiigefoltidwr pll 1€ pay tait ot ddabiirerdmdipl be carfedke end
15 of the spigot end 3 so as to_forma holl ow edge portion 16, Such double
wal | ed pi psagiodlyiiaward, ag cshowp. SHpRsEEehdeygl iy add to the stiffness and

form stability 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 13 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
bonded thereto as well. For maximum stifiness 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



stiffness and formstability of the spigot end 3. The double wall ed edge
portion 16 noreover may have a rounded end surface which may facilitate

i nserti orwofzotoma9xpi got end 3 into a socket end or seal PCOEPC@9/064327 i n

ot her enbodi nents the edge portion 16 of the spigot end 3 nay be single

wal | ed and/or shaped differently. In a pyeferred enbodi nent, the
circunferential wall 10 of the support structure 8 does not just bear

agai nst the dedicated section 5, but is bonded thereto as well. For maxi num
stiffness angd Sikppoate aidigy bended regghen8sThi8nmyybexdendagbangdttiagentire
circunference uninterruptedly, so as tqQ forma closed ring. In tge

embodi ment reesendnayldiag el ghe epepaiidl. becehee Sipperbosted Potiengbeiavesdnded

to the dedjcated,secti.on 5.al. t wo_bonded regi nj t he
ent i re cir Dok BPAREE AR 2p R Pk g Rer Bkt T B RS TRET A 08, o1
regions 18yl sSAEY dperadurmidagaer@Uurs Aty BF #hdtaRceBu g ae«f it e pi pe
part 1, because the non-bonded portions between the bonded regions 18 wl |

f or m openi agEgehat walyl, owdeestrilbahp! Bilel$3613nef afplidaat ndathdcorgupiradioscr et e
bonded regi gns may. for i nstance be arran in a st er ed ,.as
descr | bed PHORE tho38Hs? GICRETICR O PEHIESTY bt BoR G S ONs LERE DG | 1 e
ci reunf er encg I}éﬁ&&%@m@%@ PMLéﬁﬁnQ nglethe @RATadiln, W &iHost benefi ci al
for the overall stiffness o? the configuration,” but w thout conprom sing

the fillingolebhemidug tht filhegmehbdiovFiduhesn@uldnd 4 schematically show a

| d nbly 20 di the invention, with | ded _pi t 1
R Al o NN LN T A
2 2P L, 8l oS g, e g

nmoul ded. TB@m%@i&ﬂeQ a2RouH B2 ahtls sfrev. an@ suuldandedubytaatibllgngdindsicalhe
moul d 22 further conprises at its inner side, near said open end, a

ci r cunf er enf slaape witipgnwhner eongobs that basirgllyeenaprandsrtosdegader emntovr
formng t h% o%%g!e%%t)ee %a?teftcé B nt?c')ulded. The mould 22 is at its shown end

surrounded by a flange 23. The mould 22 further comprises at its inner side,
15  near said open end, a circumferential rib 25 with a substantially W-shaped
cross 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 poor adherence properties, such as for instance
Poly-Tetra-Fluor-Etheen (PTFE). Alternatively or additionally, the top surface
26 and/or top layer 27 may be provided with a cooling means, for instance a
circulation system filled with a coolant so as to prevent said top surface 28, 27

25  from becoming hot when the remainder of the mould assembly 20 is heated.

In use, the core 24 is mounted 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



The core 24 is substantially hat shaped, with a top surface 26, a
circunferential wall 28 that slopes dowward fromsaid top surface 26 and a
fl ange 29woOhato/@ssiwounds the circunferential wall 28 ne&CTiEP009O6430™M edge.
The top surface 26 is covered with a top plate or a top layer 27 of a
material with | ow heat conductivity and/gr poor adherence properties, such
as for instance Poly-Tetra-Fluor-Etheen (PTFE). Alternatively or
additionally, the top surface 26 and/or top |layer 27 may be provided with a
cool i ng nmehnatiohsrequdttaneentaltdrrbahation tsy stadinHiclkhed twiftthe aireglel ant so
as to pr event said top surface 26, 27 from becom ng hot when the renai nder
of the nour@llsdgwabiops 26the PHeakad .1 1n use, the core 24 is nounted in the

open end of Jthe il 2280000 KR0S LRI bA0082D i, L, Lhanae, 23 of

the nould 22 ween t he

circunfer eg@waél i Q@xﬂhéi@eﬁ%ﬁ 224 s dedtdené irbEtall &b eRttbAistrikutdS of
the mould 22. The width T of this gap 30 may var % i n axial and/or

ci r cunffer ethd pdpwder ebmg)lﬁs mman wallamd ease iato Buet indager elqualteto or
smal ler thap twc i.ckness, t t he I i ons of
The pi pe pAPEE Wohiratn g Bins e SEPE et e seSuRbASte ST SRR e e o
plastic i ntlﬁ%léﬂ%stf(mmh]e t3d, @?1&1%?%f"ﬁl%t%%h%eﬁ'ﬁ%ﬁpf&ﬂgaéﬁhé%@E’eﬁ% as to
distribute the powder along it's inner wal cause it to nelt. Thus, a

| ayer of mébtsedisplodbticthwi dddid:ardsattong 5t Aﬁot}ﬁmehaysr dﬁpkmistmheammmvﬂl

assenbly 20 wth a |layer thickness t the gap 30, a layer of plastic
mat eri al w?qum fasmsagﬁ? ge¥e 2hEo Ap Ko i@rr% 6ﬂ§§uPBOl'fto°’r’iﬁ‘F%tH§e BedPest wdeseths on

5. Anogher e t s to
Form tho susSAr T QB aRRAT s RRLL R ahlenl e LM Wied F; E9EF chifyiees

suf fi ci ent { SIRids;off well Heefosmbhawhbwdiaaheheiphayestrubivekessd the dadichast of f
will be formed wherein the support structure 8 and the dedicated section 5

will |ocal sgctm &3 deecadéY mdt epgetlerbecento begrdesiberdahio arpanerherndo
Pecause |t BPSFELe FAllpEra BEE AR TS 08 6 1 boh VS Fhe T PRETIE ol
and adher egyyface temperature will be too low to have the plastic melt and adbere
15  thereto.
Next, the mould assembly 20 is cooled down, causing the plastic
layer to solidify and shrink away from the mould 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 i1s prevented from shrinking inward by
20  the core 24. As a result, the outer contour 6 of the dedicated section 5 will
maintain its moulded shape, as determined by the inner contour of the mould
22, 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  shrinkage will be smaller as well, resulting in better reproducibility.
After 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



t hereto. Next, the nmould assenbly 20 is cool ed down, causing the plastic
| ayer to solidify and shrink away fromthe nmould 22. However, in the gap
30, the dwOi2omrm@gsisection 5 is prevented from backi ng awrey/Hre@wios43e7 noul d
22 by the support structure 8, which in turn is prevented from shrinking
inward by the core 24. As a result, the guter contour 6 of the dedicated
section 5 wll maintain its noul ded shape, as determ ned by the inner

contour of the mould 22, nore particularly rib 25. In addition, absolute

shrinkage weinbvbd Bavehdtesndithe heoliditiethayvdg @nspddt dfadt lahst fweo sédigbets,
wal | ed portions due to the increased wall thickness at said bonded regions.
As a resul Whithaaebe avilled avergima substeatenl yidigedpeiiobe snal l er as wel |,

Iting in betteg, i bi ity o Af L |-off, th 24 .|
Femoved. at "the | BB ohokna vl 1EeRbs A e ahiGt WAIF ahbieT caplreo
in the pipe dafifarko that HSwRURMOEhrad I WGHU, €.iRe Walts DAV rinbd Hith Stkeby

then, it will be able to take over the task of the core 24 and prevent
def or medi omefofendeenumeiralat $He sheafl Hhisat ierthertdrel poide@ Ritls renokaicindlo

t hat end, e uld, 22 may,_be conposed of at.|east .segnents, which may
be pull ed ’yrg?%sogkghsgﬁé«?{q%ﬁg%_ﬁa@waﬁ%w%ﬁ. i%?vgﬁ} "ttt
conpri s - -hat: wn in
Figures 1 gﬁ%t %?QE?(&%BE%I tcén‘gf;og ggdr%gn:ge ﬂ}vﬁllst dﬁlalzkozéi?aeftga:celh%eehnﬁhn%}?aﬁs. The
shaft 30 i sx&frnal past gl scschi pk avdpdest sid. IThas sledkate®Betdzh 3T sy facket end

32 conprises a dedicated section 35 with an inner contour that ha?
accur at el y 1egaRFof9adure fdhqthridirfige £5 a grosve dex ageopppsedanpg agash (agf

exter ng) p%ﬁ})\?m?@um%gslg)ﬁ%% x}%n%mﬁ&%r%&hg %erTmn%ogf wiﬁ%tegg r‘gr)%%%{asjt%n%o%g, may

for inStance tedture or "a groove forac ting & seal

(not  shownkyhibM kNG reotat LIRANKRES 6f ik décti@atieﬂr@!éti@ﬁrﬁﬁ?chwdihglgﬁahrﬁ%ai nst
a core, which will prevent shrinkage of the dedi cated section 35.

Accor di ngl youdimggormuimirhgirubusupporded to beemthe dsdivetabseativnkiadp t he
dedi cat ed Secti on o, contact, i h, e, €01, ReCRYSE. s HARRSS @lr eady
socket end 32 may be provided with a reinforcement structure 38, as shown,
15  that may provide for reinforcement 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 1n Figure 6, indicated with reference numerals 39. Thanks to the
staggered arrangement, the dedicated section 35 may be adequately
25  reinforced. At the same time, complete filling of the mould will remain possible
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 in which
edge portion 34 of the socket end 32 of Figure 5 is formed.

Of course, in an alternative embodiment, the reinforcement

30  structure 38 may be bonded to the dedicated section 35 along its entire



socket end 32 may be provided with a reinforcenent structure 38, as shown,
that may provide for reinforcenment and support of the dedicated section 35
once t he whabto/iagobeen renoved fromthe noul d assenbl y PCTHP2000i06430T cenment
structure 38 may conprise one or nore circunferential ribs that bear

agai nst the dedicated section 35 and prefperably are bonded thereto, at

| east locally. According to a preferred enbodi nent, the reinforcenent
structure 38 may be bonded to the dedicated section 35 al ong staggered
bonded r egtersmifhetct sgashorfospancibheal anti Back icleudfrene gewcrablytofidrt hout
formng a closed ring, as described in the aforenmentioned patent

appl i cat i oma\mmm@gfpeaﬁané@ﬁ@sﬁtaé@% tp shedgdat ,S?Cﬁ&ﬂrbg%- OWEY#»

f : 39. : i cat ed
Cocti on_ 55 Mgt BLexRould B hefald ol AMELAS RRAT AR ek BoHES! P21 P
of the ”DUEQrﬁé’idﬂthé HARUIA PSS bbtamdprémea tiRlptiopffesh dillige. THemiakose

parts of the mould that in fill direction are |ocated behind said bonded
regi onsy i result hetlpaedse portidre3dbaving a will ehresiiged pbiakivess.34 of the socket
end 32 of Figure 5 'bs go%q cour s_g d n.an a%t er na;ti ge enbodi ment, the
rei nforcenment st ruCfar8? Upe SYBRASY SIS 198 RATSd WSLEPH IS al ong
Its entl reE?{lﬁl‘B@f- QLENEEISH 38 shOwhAhFBusd BSRUIEH Rhy Pl4ehe Gl sdd 410
generally offers maxinum stiffness and formstability to the dedicated
secti on 35bottonepert,4F ahd iangaokitiduepamiuddd may becone nore difficult, in
that the aforenentjoned parts of the mould cou(ikd ttg)aorre Eremat.urely cut off
fromfilling. Thi s%ﬁ@%@%ﬂ)ﬁﬂi A2t IRhedgasgared M POARED] AYRRIIRET P of
reduced, t hi f (= . . [ T -of an
 mspoct? on SRR G 0SSRl U5 st Sn i i ks WRLARGRLI B bige
conpri ses af hptihemnRard sdievdgtamt Thediotioan ppat 1244ay Tinehbotémprigant 42, in
the illustrated enbodi ment conprises a circunferential wall 43 with one or
mor e openi hgone(fadvigbimur Figiet® andfempe flow pefilprseancbanneldhat system

The bott Omcgl%rléctsd' %hg% sgelé{i%g eo?peﬁ?n Y 46%ifh 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 and 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
with a spigot end 3 according to the invention, which could be rotation

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



bottom (not visible in Figure 6) and/or a flow profile, e.g. a channel that
connects the respective openings 46 with one another. The circunferenti al
wal | 43 iwoabivmssiopper end provided with a socket end BRI/EPosmasebi e to

t he one shown and described with reference to Figure 5 . Like parts have
been denoted with like reference nuneralg. In an alternative enbodi nent,
the circunferential 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 coul d be rotaTherhatiul3eih Fidestid ddsht drilsrebeidedceithon bijgupaes 13 and
4. The transition gf/trt .44 serves_to connect the bottom part 42 or the shaft
30 to an a&eewding wvihs ipveation: fhetmpaykady 7 ef tha shnll St coveRetite any
di anet er diffFreQ es hetween sai d. arﬁs. 1o hat, end. the transition IEart
44 conpri sSPEETIHED- dRgST FOPRRALERSSEET She £V ERESS, "And A" sECohd end
48 for congr&f by AR A EhAGERES: RiDUTISRRRAaY ety hhésithatede RO didENt ,
said first and second ends 47, 48 are both shaped as sockets, which ma be
si m | arbt o aldvemepesci3seoitstiveitsantongpast exdizrandlioade, skaf as Batbe l@dgiie 5.
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rotation ng%f%%gﬂ%s descri bed before, with reference to Figures 3 and 4. The
shaft 130 in Figure 6 is at both ends provided with a pipe part 1 according
to the invention. The shafinlddaay2fuethdrhershad tidhdd the cwbraddheugatddhe
configuration. These caorrugations offer the a vant,a%e é&gt during

i nst al | at | ddsregEgnehpniher asspmbily H0sart tormatsh thamtendemingtallatips anchor

t he assenbl al i, a i resi i ., r ads
such alot r APPTE et e Mt RIS TRt 3R SR ANE B BRIy BELREREY 10705,

coul d be smER&ddeOIuBr MHaftL80) th BhalceAbhYcal They, shabluld 30samay !l atcbidihgserve to
adj ust the overall height of the inspection chanber assenbly 40 so as to

mat ch t he ithe émcadidimsiaal heaod moddbpt doni{Eherdpnr omprisigae pigearyshigflul 30 of

di fferent hei i%ht S be. n%
or forming the spigo

%%ﬁda, a-ggi 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
one 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.

25



produce such shafts 30 in an econom cal way, a nould assenbly according to
the invention nmay be of nodular configuration, conprising a primry nodul e
for formwg2otu4gspangot end 3, and a nunber of secondaryPeodw@s/ 064327 f or m ng
the main body 2. Any suitable nunber of secondary nodul es may be conbi ned
so as to conpose a nould assenbly of a dgsired axial |ength. Thus shafts
130 of different heights can be noul ded, with a m nimum of different

nodul es. The noul d assenbly may further conprise an additional primary
nodul e and/ or one or nore tertiary nodules for formng a socket end 32. The
invention is not in any way limted to the exenplary enbodi nents presented
in the description and drawi ng. Al cogliingtions (of parts) of the

enbodi ments shown and described are explicitly understood to be
incorporated within this description and are explicitly understood to fal

within thejscope ofidiigd AURNLLER: pllié@r;ﬁawf)c smgra ﬁialﬁrb%dg@ 99&@ bl e
within the scope of the invention,” as outlined by the clains ai ns

Met hod of spigongnd (B}, peidapigot bmddﬁ}rhavmgm;: laasmome Bedigae) se&tndne(b)smf@ot
end (3), said spigot eng (ﬁz havi ng at ﬁast goe dedj cated sectjon (5) wth
a outer coORPELEY BINHORE 6} Hiatde yse Ip 4o efieact clpse swiLthian griepnahpasts er naI

part, wherei réﬁfé%l’pé dﬁﬁeﬁgd’ i)ll)s ﬂlpfa{u% %dlﬂa‘%mruc?umn&?%% A He28hn dae d | .

wher ei n at a suppor are I'S provi

the pipg paddst hringddtafsa @rtsgtrmwas &)(i8)prkeided ihhbedape patted)sect i on
(5) into contact wwth the nmould (22), so as to _have the outer contour (6)

of the deddutikedupperti sv@mc(ts)e EDrifespmthe dedicatafsectepnt@upterontaet ol d
(22) 2 o RS0, B S R SRR MBS 4D O
TS oo e s sty 1 ey posed '
wherein the. \/.[ethod accordmg to claim 1, wherein the support structure ?8
10 becomes part of the pipe part (1) during moulding.
3. Method according to claim 1 or 2, wherein the support structure (8)
is integrally moulded with the pipe part (1).
4. Method according to anyone of the prebeding claims, wherein the
support structure (8) is rotation moulded against a core (24).
15 5. Pipe part (1) obtainable or obtained with a method according to
anyone of the preceding claims, wherein the support structure (8) extends
along an inner side of the dedicated section (5).
6. Pipe part (1) according to claim 5, wherein the support structure (8)
comprises a circumferential wall or rib (10).
20 7. Pipe part (1) according to claim 5 or 6, wherein the support structure
(8) is at least locally bonded to the dedicated section (5).
8. Pipe part (1) according to anyone of claims 5-7, wherein the
dedicated section (5) and/or the support structure (8) are adjoined by a single
walled pipe portion (4), as seen‘in axial direction.

256 9. Pipe part (1) according to anyone of claims 5-8, wherein the main

body (2) is single walled.



support structure (8) is rotation noulded against a core (24). 5 5. Pipe
part (I) obtainable or obtained with a nmethod according to anyone of the
pr ecedi ngwol2aioma9siwher ei n t he support structure (8) exteqdLradoonei3an i nner
side of the dedicated section (5). 6 . Pipe part (l) according to claimo,
wherein the support structure (8) conprijges a circunferential wall or rib
(I g . 07. Pipe part (I) according to claim5 or 6, wherein the support
structure (8) is at least locally bonded to the dedicated section (5). 8 .
Pi pe part {0) accoPfiengaitdlhmyondingftocimiome E-linvh&ewherbie tedineat ed
section (d) and/qr the support structure (8) are adjoined by a single

wal | ed pi peodd Pitere %ﬂqr,ruS@t@e@ﬁﬂi(ﬁ)-axi al directi onl. 5 9. Piype par'? (1)

accor di ng 3& anyonﬁ-{p%ziffjc}}t%@lygccgigfngtm%e% et }%i?ﬁ@dévh%@%ﬁms' ngl e

wal | ed. 10. pe par accordi ng yone o erein the

nmai n body {ediches! scehBYahebrwaklsuppbrt Stucttirpélpard adjbincCiopadiongld o
anyone of clainms 5 10, wherein the dedicated section (d) and/or the support
struct v e 8)ledrpadioviipedlbylfe, dosttreimakiaddiyschenportion (14, 16), as

i Lal di tion. Pi pe. t (| di fe.clali
511, wher 88 1 he Phscbad 1| revel e et eg Bt T B E G Pea:
13, Pipe Papd (1)o@seifhitdoanyasepRivaliatne 512, wherein the pipe part

(1) is part of an inspection chanber assenbly (40), nore particularly part
of a shaft 1830, 13DPjpe patidill amopdirtg (42 yardifadaiang bdis mthernimperd pipéd) of

S R A SN NN A AN T
close 17 SFFahdl €0 L0l il AR DI @Erh tineililh 1351 (0 druh’ 2F ong
its outer sigectisnphaviledsebiblya(4®i nforcement structure (38) that

14. Pipe part (1) according to anyone of claims 5-13, further comprising

a socket end (32) with a dedicated section (35) of which the inner contour, in

use, is to effect a close fit with an external part, wherein the dedicated section

15  (35) along its outer side is provided with a reinforcement structure (38) that
during use limits deformation of the dedicated section (35), in particular its
inner contour.

15. Pipe part (1) according to claim 14, wherein the reinforcement
structure (38) comprises a circumferential wall or rib.

20 16 Pipe part (1) according to claim 14 or 15, wherein the reinforcement
structure (38) is bonded to the dedicated section (35) along staggered regions
that together span the circumference of the dedicated section (35), but without
forming a closed ring.

17. Mould assembly (20) for rotation moulding a pipe part (1) according

25  to anyone of the preceding claims, wherein the assembly (20) comprises a
mould (22) against which at least the dedicated section (5) is formed and a core
(24) against which the support structure (8) is formed, wherein in assembled
condition, a gap (30) is formed between the core (24) and the mould (22) which
is dimensioned such that during moulding the support structure (8) is at least

30 locally bonded to the dedicated section (5).



during use limts deformation of the dedicated section (35), in particular
its inner contour. 15. Pipe part (lI) according to claim 14, wherein the

rei nf or cewonoimupilot ure (38) conprises a circunferenti alPChadPRooo6432h. 16.
Pipe part (lI) according to claim 14 or 15, wherein the reinforcenent
structure (38) is bonded to the dedicateg) section (35) along staggered
regions that together span the circunference of the dedicated section (35).
but without formng a closed ring. 17. Muld assenbly (20) for rotation
moul di ng a1l pe paMouldl hsa&aBHAY at@rdiyoteclaimt 1R viticeaditngceleaindgld
wherein the assenbly (20) conprises a nould (22) against which at |east the
dedi cat ed swvbimtiqu)s desigeedeechatthtadwane noingaicisumipreastialhenslegpor t
structure (8). i or ned erein in assenbl ed condition, .a gap (3 is

For med bet R TS Eopene Ry ke Ehe BRBETR Touoan  Drrt i PERetEibd Such
that during, 4y ¢)ng the support structure (8) is at least locally bonded
to the dedicated section (5).18. Muld assenbly (20) according to claim17,
wher ei N5t hé9cor e- nbldudd eesdanbhit (2600 aceord@sg gneldimuthot hat wierdingheoobulidng a
circunferential honded region (18) is forned betwee he, support structure
(8) and t hE24ddaP &E@dﬂé’égﬁﬁﬂgﬁ’ fupprigyls Wﬁ}fﬂa%g’\gﬁﬁﬁ%} Aoy MARE bR ERGOt o
claim17 o r.ejn: i L ar, I rising a
primary nogﬁ%SB%%@gﬁg%EF%gﬁﬁﬁgﬂg%Fgé%%%%%s?%Sﬂ%ﬁ%hgtggﬁﬁégﬂ%(ﬁgggbndary
nmodul es f okvHe@&iH fgy hiven i of seesht Ard)moddilek &h Ay BoY:-ofiibibed sohs sedondar y

nmodul es may be conbined so as to forma nould (22) of a desired axi al
| engt h. mould (22) of a desired axial length.
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