1 7 oy EP 0 252749 B1 . 2 Description

In the prior art process, the resinous tube on the nmetal insert is expanded
by controlling the ‘BACKGROUND OF BMHE262\V4NB1 ON 2

pressures internal and external to the tube in the expandi ng chanber. The
tube is kept free in the This invention relates to an a ratus for con-

5  exPessHPYA? chanber. No provision is made "s{heRren g,
heat-s&é’&é§&§&§_glﬁgzl{l‘\}éﬁn=\J‘\lr that the out g?d%f;% n naffanzé‘f emaet eg%%&g d ?e5| n
tube r use-in cover gh bol i kb Eﬁy

SUDDO“E@ ) Bod &5 td arf att fhkontn- va% 9 pth .& n?@ft
vel | (ag, Eggrt e LGS kod i éJa pQr{dgcfresMﬂfbéous
pi pes e data ol i nﬁa&snt on Al e O e BT
short exbaNieOies dahiePds Wl IsAbibiRg PUr PBs&se biiwEs: Palikerid | 2Ad | atormbit pré-
70t URRo $ LRGSR tbrRorkddBn peintidh@nd hanbe purasSwadldl casse | ekcebRbrashort Skpaiion. The
appar ahdds inkubdtiort @ltbéses) QWié YarflduRAYGi RY 100 WBE MEX E84ESE InviRS dbokng Chaeest adtbsuet er
due tOERXEELSn appifkusdohenmtinubldlyl frsd@bihg t ube of an@Resssivaly I adabealdritle®r duedt sees-
expanssuam.a hbkai-sbrinkatis tubé UomsSa arsdidkelile f act 0kived bxpagsiohNThisOCqpstitutdsi Dwther factor of

pr eventesimgonigoditiqar i or art process from bei pgveaibpl theegtioFat prbdees joam pairaicpplisf
rust pr ofFecthe qurposeshadatist protediion ooheser ci al tocemnierviab oentinpans) mamfagive effa keaheat -
i Nnsul ainsulationodf jingtivos indining isteel| dines mepddn eels phlpiskabledudd. in 15 shrinkabl e tube.
pet r ol ealraipuny pes. C&x vatervetemical pigntand otk pl ant  dnbabihriokable bk dy genrafly fekedgled
tube i 9 P@PI r jusefiops it Prptestivey; i cat i §em 2 ciopslinkgbie teip gampositigny Ryrexipuding e,

st eel pir%m i 18 gtgtai RS | @8RI8 ey nposi| fhP(SFP(“ itienip @ fhulapfopn pndscopfiuqysiy

el e t r?°€5‘?““ rca'@%sol'bgasaﬁﬁﬁ"t | gemmon t he 189 jupg) 0 § Grossiinking, pylinder P(ﬂﬁﬁ?tand

cont U8 ?r?ﬁih?“&‘ '6Wb%‘é{'[‘5?"e°§" bo g?nffﬁ jflinking cylinder 5t"t°ﬁ t he

tube 8% 1‘9 h’ r@ ?°; ’"f‘%'mef f ect f?xac? F@' é"‘%t“ 's” ah:';; pkabl e
be . a ?hr nm The ti: s stamles resn ) V}E

tu wher mo!eculgr ISO )(d\tru&)e%s he Jﬁﬁypg‘te or%u ©

shr unk ub@ral ' at ed gL Upeh drosnﬁacgsa d %ro@sélﬁa'

whose b‘f ar ot m@tLe paw faeh.g,e ot cutap 20! Efent O Gt Ut bl

heat - s find and WhcHTRIA théSherdnidoll| €SS §taGdd twbld Ehd e ErBssfiin 'Rfinkie/ b,eaear e
tubes meth@ bibe 'BlaBIGkEdEriemEtoR & eiPdyed S Surfabd | R Ond PO sETRY rsatut:.ﬁw taeis@hzed
or  adhggoR Gereiting 3 Addlrh& B2 Coriital Rtalsl MECt UT al 1eRBAGSRN WiReverk rébif BEME CertditRbri-
interiBiis ShbtRGesief ard BRAGE 8 Thdntkdtizg CY| | Bghebils fail @Nprovideaubliegion bbaidal sempol ar
chai n & @ih medteinkedle tupds andlantdng i, Osol  cehs@EEABIiA kHeYbil Sud plattewthiind wesstin-t he
wei ght crossinrabiensynibetid rasins clichuss iclossiinkatiiéie phe Riogragent in thecvesin cahgdsitanber same core

cr oss| panjethpignecays mawché mostirderebe t hat t he onc etiteptsdip e il @dn ondesinblp dsteriprates the
dest r oy e@ontigunué areevfdctre ¢fisechpailpetsrindd r edu singomprsition. iToe peenofuguicant elhadfersng

t 0 r esehire crobrlinked jtefienia| kneyna s desgtied in t her e fiern arother preplgsm totdipen pad Hp pwasifully ng
Cer t ai ¥pppngBy iPatentobiblicationt Net 47c198%s The atee  digEbpigdnoven dhenenyier ieidq, pysface; 8fnfh90| s
fail tefoppebysed@ malhinserhtychas Bralisd some GPsSitking cHiader. diving MR Amiricpr E?é%esand
among PiPRfRving agpiprality pf spplt Eﬁé‘ﬁta?“? H‘ tf‘he 0| I WB‘%’h"at“%ea??F'“% "t'ﬁt“PhﬂpsE‘?dd'? dpvelgo a

cro smﬂwﬂl é‘ {}”‘% teswgmmm t&fpf W ?’ |
E??lueg?t wﬁgébé "%gty d@tert.gﬁuﬁza':t he %%Mg\ e

of suc k[n

S Sc the
suf f erfﬁe iln sqtbg%ﬁ wertt?srﬂ" o B p tr@of ovor hsm ftt
probl eg3nbdidh the inteidl BRE e aﬂ%ﬁ&@é{@s ol | maaﬁe &t BiHer MR m&asftem
47- 193p8 ubdf the ekpandfih sch&mdau 86 1¥ER ttse B6Hhtlr Bt h8 SHAIR crosdiibidgCaralcodt §me
Pr 0CES§xphtiiBd ttm & kéded! iR HRY doofig Charter AN Al Wikh A1 B tempefdhS Shitididy) BwBy had 88T |
gi Vi NQarditen wothdl ot arstieBiB takb-0S RS Pi pe havi seitefingdtethpérbtin Ywhild maifiBinihg the diam-
per f or at iThé sbovdimérdliened Whibrcdit eevdsscuseh Zi NQY. ettt uhcharighdl SWekShe eort at gevat s a
pi pe wmbihl.inséet o WisieH rosikialoktmsibreciatad. Jberp o uNnd dessritei -above e praciided; e aisdirewidéh has
pr eventseny asreetaliinsgrt clddes ng) the mupufadiurig i 0R ¢ besncibated hbthie thensresstinking cChaniter e at ed
| nser t cdsk The | gkl impgrt vohush bertiinglie semevethg t 0 triaiss slfichobt 4 tepweretunetnedi the crodslinm
succesfitny deysuprsdiedirepin rt@e?rnqtarrng@squmnkl ng, kiex -temppgriuraGapeny gittyyfo fhe expending
manuf abersgme agerationhis iy pragieglin Kifficyherdmng  and cagpn v digh iesepraiurgpliowa fig resin to
crossl P‘?‘Fs'b'e to take)|up thefype '"h@&tfmﬁh'ttﬂ‘?ﬂkabl | | pRdefge Gropplia F't'%&”'t"s th @napding RlPhg i s
ef f ect eAoYing t‘ﬁé‘“’@l‘ 5'§§t |Th?€?f?f % BRERSE | dfa"'B%/ t°e Yﬁdf‘ﬁ i “eﬁh%‘F'@aE'rtth"the

di anet B @ Fi'g??éa Pt he Fhﬁ% Rragt 'ﬁee
at ‘a t?'gjg‘ P h8f°°T“5Wé‘P 'Taﬁ‘éfhclﬂt“f"lgﬁ?:rossl | l pﬂ t“’? dlﬂWt Eﬁl
and ex PeLLres of tenperature, bEEC ?Dﬁ'"ﬂ o3 iU

the tube in the expandi ng chanber. The tube_| n 45 perature at the end of
crosslinking, and cooling the expanded2formis cooled in the cooling
chanber tube to a tenperature sufficiently |lower than the and then
wound on a suitable take-up roll. softening tenperature while

ITB.I nt a| n| ng the d| am The above rrentloned pr| or art ~process uses a eter



3 ; EP 0 252 749 Bl 4 thermal influence of
t he expandl ng chanber. Then - cost. the cooling chanber nust be extended to
a suffi- Yet furtBér features EF oR62749BEent inventiondcient |ength to
i ncrease the overall length of the make it possible to provide an

appar at us capabl e appar at us, addi n% to the installation cost.

cont i nudtImy igkesge e ge@amtchgfmer kebl e t udst of Since the heat-shri nkabl e

tube is Hupl ‘iﬁ‘é‘@??" must be %‘Feﬂgeéil P & 888- r esi n hd6 chheaﬁeaam?e%ﬁ @ pregons invention

appl i ed % 39 'F’Pi? (e s"*"l%?ﬂ‘dOf tB‘?}Is or Eh‘?c“(P jQle f%B’P\@‘?ena" ? °?pﬁb'

| nexpens“}pf? QP%‘?H ﬂ groduging 2 haot r | s
d

of teg_, g E) n e nv%nt?r?ﬁ? z%% 'fg% 219 éhaﬁ{ea plie

. - ver Val'l I} I’ s, 0r jufictions rein |ns1de| Gl n

Interl Or v{ags(f de E;lb j'%n ?ve!l or | (i an ap ltheC “t?cjn provides

produci .nt o T e e et

shri nka Snérd3 o rte%'ta al diBifet u@&por di N Ghibiaols OGEHRG rdRobd) OMRoriBh GES S

for for r@omn@'bnaqn}ﬁvn prol:@ss &Gl dn adeY € HaYBEMON t he heat - shrinkabl e tube

i nteriorgvdUsyer on/thb RedtBinRBRAGR! iktsricPburt he abov quil et dppitaek Qe dbandnfisned bich

a Ppur poSigeel for dhigh & PPPbsRLIE by seppialelyi apPyinglani Z agdnRiion,2a GloSstitkablé) R RhdPosBiinked resin

uncr oss| ddnderd 10 06 intbriarCH@Rb \6Ethé Oncb M@mbdt er i Otonpusitiod G@mMOFhidhhe habsteinkable d is

COoNPOSi theatshiinkatie tvbe. Ahotber ap@back lempioysad| € t ulbedel is chraimioush mitmdeallih @ Holltiwetubular

Anot her apyosienctbeheinie ioye nanufaatoelef aiheatc o i nioam itoytheesrbsslinttingl cylinden thnaigh tey port

t ubul ar shankatile tbe ovherbie Gldiesiyeiend resin lvemnanuf abatwaee tof exruties adie andl e rhapdiel. iThe o

the crosmobilionkiany ceaydridadde simwitanagislytfoen por t  wibe isrreetiohiassly iibrtediaeeredstinking frethe v e

and r esiipsidecand outsiietaygse rFithdr of theser Riidert di e afresslinied realinderesnd tipre condugted; ionibe

are coexereageres| far Jorging an adhesigsipyer o8 riA t up@anding Sisnwhopr Beida Jampiescarfingqysly

cr os™A4 rheglriyrinkeble fyie jiferiog suriapry S‘S‘G{ssff‘t’ﬁe 128y e, s“EP‘P'V\é\"’eﬁﬁes frﬂeget;ugq‘%vgua fsto

crossl i rfR?"M ’@yg; n%pma?fa of 1‘R§’|’¥'"€ ed to‘h? I‘f@sgi‘ linder o %“bo?rfs
adhesi ve®®P ”"a“°“ e wholgn ?‘p‘ ‘fcff @?m‘ﬁrbﬂf

heat - shr¥’ 'rgs ?’h'ﬂ%fealsﬁq %‘f"? P? % suf f epres:f’r eﬁml d’ u e (ﬁ%'ﬁ?& O of';‘;z
i ncr easeg AEOMY xeus. ,,gm Sude? BNY Bl G iod
applyin e§'h¥a? hrin % {ﬁﬂe § Hﬂeﬂvecy ' ”dﬁé hh n§ gﬁﬁh ut Qe g%a

separ at g gat - shryp nged

r e T1RErSBR LI %‘a oﬂ a 3p r&m
maxi mm ﬁtﬂ&&rﬁ&ch%l& Bluiriny' tu#%fén@i% an i nghamg% @ractfa obh6 prosiike

end of tQBudeREhE aibs. &iirdr bQhd fh6r cbddgs CY| i NERI b h'% nd¥d | brmasl erthé? chitBuously
manuf actigliuhsdEeeSshi in cohfiiolishOpr6duaing a NBALES SddT | ERMd fih teCcdofngi dYfindeie @otkifithg at Heat-

I Nt er i orshadkatid) Qibs oMbl lcloadNRianis reint Halind 8N Pr ocsmirkablowbsl mul t aneously 25 tube
bei ng exddnesike dayet Agplitdilx@idl aw ian gnexpedsied | Nked | IThé intetir Berfade thetaiktesds Miomldaddreas-

t ube andeficlentacknesi ve t he crosslinki ng cslinkingd@tindebiatther exolingroylingertio smoath,
radi - | ayePE-#f8346028 disclosde an lapragifs haehg es oncaatimpuscérglfree of adubstatikgaa odsiep. As

al ong t hthe features ofdhe meamblacbClaiim 1 he coext raasi e resinohs itupa ebeinggedtrnderd gis conducted
rel ati vel yDEAREHSI%and @Beiot1BI7Rflisclpse By t he tam fthoncresplinking: cylindes Joythe goplinp kyt-
ext r udernrgrays ofog preducing; hepleshrinkgble FRsinpiuberr  ar t ingardhewide surfca of fpdube s %’?mﬁ'ﬁ@ied
formi \is whightinclides Geang i datienipe ped @H@ﬂj%essf uby e, %WP%B?&‘M?"I;‘?MGE‘F’H

heat ™ 30e Predyeeddasih 1404 he cool |n I | nder, f)t'&?pﬁ?tﬁ raemhars heSHRS: [5maoth

Lube o BPIESY il B plevy iz 4°shg:1; e ot 0y e o

?Pglml teﬂ ep cm a hﬁ t-%z‘rm abe rosnlgl(ed tube hav- Thecyhn 5] cooﬁgﬁeg&'r%e? 'Ph%? ?j?s& uu
fficient interi f

S 1 Ehad b g tﬁ,.s%zfm oS g,

appar at Ug @'Mht d in the priof anc r,;ge fﬂ site %ﬁl?éﬁ@ftdb@ mog%npﬁs

the featyy &S of thQlQnsQﬁ ea +e of daim1l distur8 DconfitdBus’ GRhUiRkHRs. P&h@g
extruded i Beafifd G Bo GrbsbEirontidnl akebt syad GB' Anidritd 6D difmnirdted QJyQﬁé"‘pr@&mt mven'aonf BeOM
t he cr osduid ©lprddide &Y InpRAGT apb&ratlid¥or softui NG CYéausd B Mbiberd Bdveriig AdinGhe Gosslinking
heat - shrdusii phlringestieat-shiiikgole crbsditRéd tubd1e OUt &listRr SUHhé a6ding Eylibdde pioVibe a isfooth
suppor t exhichitae prevent $eirihg f M aubslaf 1@sin inl At tseni g camidudus Interiovgutige friy/oftalsabstantial
cont i nuowssklinkiogeytisdst edbniimthe rabsencesefridbeices of gaphvestgr.oduced resin tube.

the respmotive menbers. This ensures snooth Almpe iregionyexiehjimactonphea lhe pi@sént
i nvent i on Futherdeatutes of thepwesertripvention inake t ube. the extiufesrhead 9 nasrytheyinlet of thepgressiinde
an i mpr dv @essijgplar erevide pEPRAGIHST PRARBIES 1o}/ nghexlieder jisaflisposashmpans dorrsuppiying 2
from t hecopsistpstY PIRRYGHY $ hertterEiniable Lraseliat - hr i Wft‘@bl‘eé’“‘éfigc?g%“% %B‘"%'QPO%'"?P&W the
cyl i nderkef dbp t’n‘é""@dB‘F’Wﬁg rE’?‘I ﬁ""t‘?ﬂi@ra"d FMB pr essiiPeoftngithe exkyge (Hg friction reduc-
pr edet erfiPEhyR %‘E‘F‘?dc%éqiﬂ i nt PSALRIEHPT A SRkl 6%"“??5 ff'ﬁf“ﬁ' or
expansi o‘f’i’“’ﬂ?ﬂ"“g r’ﬂaﬁn’@ ”"5‘%" 'l"o?/\"/e' ERehout i RERIFIEP &‘WS?Ty‘ F“8bﬂ“§ﬁ‘§ surfsge gt th
would formlocal dilations or irregularities at as. encountered in the prior
art processes including 45 the site, ¥endering t ube novement |ess snooth
to the use of a metal insert. di sturb continuous
manuf acture. Such inconve- Features of the present invention nake it pos-
nience is elimnated by the present invention be- sible to provide an




5 EP0252749B1 ' 6 extruded tube and

t he |nS|de surface of the cros- In proximty to the inlet of the
expandi ng die, slinkimg cylinder ER® J82aveBis resin seiziwg, ensur- there
may be provided tenperature control means ing that the extruded tube is

smoot hly conveyed in for controlling the tenperature of the resingus tube
a down&¥udedniuby andcthe Bisde gprripescfithe P t ube nelRRrOXRY 1Q\fhe fifieh of fe e?‘%?ﬂﬂ’%g die,

bet we eﬁ"“F'PFbc‘ﬁ'?‘@é qul [ﬁ%lﬁ replé @?Qi en 'Ll there may be provided temperature conirol means
5  tufd e, B‘ef’ ’ﬁ‘%‘:ﬁ re of f‘t’ *’P'é!’éq the *91“8%'3‘8’?8@? ‘?'?l? ‘f‘?g”be
cyl i ndgrd oYt [?F‘t?\’) ‘%l GigiR tube "‘ZW

witl en crQs ||
passg_/ © c%éll & Suﬂndg ovade ?%ef’ hl)fs Vghh :ion }% jujiog t ) ol ep;:?id\“ "
crossT g siag o @gﬁ S of 2 ag s‘i.ngo the e Iuﬂ WA bﬂfm& f T fonorne
resin ﬂ'lE { hé TesinP4hd & c? a cfﬁ'ap%re tér 8 deﬁatdrermg e‘aaiély
cient & Jf'fﬁéubrp Ror dxBhpi& RO Gesid. [THR! | e Idfopbddt to AMdvel lov&in F PRPRE cltoé’slnﬁc:;g%ﬁ
| over  fRBddinteCeorabiosS Sdntitbbis Yark.ftre @FROD kg Te %Eraﬁféaprle%ﬁtnr@%sélﬂk!ﬁ&%rﬁrﬁﬁ pladeUr €
of a  nhéddshriRi@bie clobsinkel muemaumaung legrs S| i NKidlighgl dn@ Brtbraddatgion hd fBuce heat shrin-
heat - s Bfoiik 8Rboth GloRsiehi BikBE dlasd el aci | ikkidity. NGincs Ofle praifigion 1YY 18 tbnripbratare
expansiwhii proventeg UBE rédatrons Ratifiefing td HOUS S oo meingeaveiad anyf infikbacee st the g
t ube  crosslinking bdvlinded insié Raréacd, @erpinOtheSi 0N @dmpshature edafssiinking Ueylindeh bh ¢he cooling
pr eventbsagret di gher f@istion réducing agbhiementignetio e cylinde ot refficiemay aof Shea vaplingscydimder is
i nf | uerlpge.CThist ¢liminkieg khecinas@hientlorabigmey | | nddncreasedi sdehat dhef cooling culinder ¢an behe
t enper assogidtodcwiththe bgekdf thg hbyitanheientionsd t he ¢luesidi inglenglis @it dhep benefifeoff 2 jredubasin
reduci akpvedishsomeeernsigigeig present thetein gerier , t finstaligtion eqsk i JowoPmperiures @i jupRgl as
cyl i ndesact vith dhegeen andkg essofilybricant @useehe | ndisnielion é‘i’ﬂ“c'i’ﬂ gapnieprslubricant exhibits @y 5o
t hat \e/80i12ing%o 8|15, r‘?g ‘Fg’f'l GPaiemPlatad toyupphpa 5205 ocPP%{tf%'“\’/\ﬁ ‘ﬁ""P P’Fge ° E?fh'q s°°s"y
| ubri cérmm FH"I“ t opic B "i“?f PRRgtE with Vi"ﬁ‘ea" '° I"‘
t hat s6f nt therein cai® re9igs gf‘I t??’d’ﬁm?f'bs ‘"F%’

ceqﬁ

t emper %3 §'s§n&s 'crﬁés?r{ifg :gF: i é?‘li“p the g ‘s° aags%o ol Tl"ﬂib i .

o g B ol eies dﬁ s,
of cou a..,, i raéc e s o 16 e

to hig evaxﬁao@alrssvnou Eybstta Wi 2l agentreddBihd b hgth! df &e éo@ﬁubdﬁlﬂd@aeto h
an i NCiHaSRstednCUthd) cREsibG SMRlet BeLY! | nd%heetﬁém@ﬁd.dcayﬁy Bigregidi. 1 Nder

t he reggrgm WRefrRs brbisidhi dt ah QBERYIAS s@plya hi gh viscosity It is also possible to
i nsert o&ﬂurﬁdh% eatRinu Mladufaciufe & 5 RvaBXt 6 d HRIEFTESCAPSONUFTHEDRAVIRGS i Ct i on
condui shridkdblei tibel RPInG 10 BhdshkK Iapgr @ppllsdinder Or expand- rfesistance 1S

I Ncr eameide tusing UL Bor@éhtianat @dholdybabxt@ast- | Nng di the abbve and nidleri dbjeste rfsetgest and s ay
adhesi without &Y sulistaniiabmsdiffgation itite ettrutidie 1 esivardagss dfittreprbsectdmweatiod will-betmops foliyl | y
hot - neltd isdeasi ve to the inside surface ofundefstapd by reafiing thgi fblfowipg ldesgripgibn ofube
pul I'i ng iTe reuidi rmesesl damely hee nesxler isddisl r esi remaltred \sinbodimentsoiakanain cguinstigny with
reduci ReFed idewrstsarg of tesf cooling cylingern eRticy | i nddhe acepmpanying Hiawings. frewhicshn i n t he
crossl P?H%l*ﬁg' SHiistrRidhe epolingxeylindgydcit-he hi ghFigi § g sohemalir [axipl cepssppctionalivifivn g

di e. Tﬁ'é!“fB‘P leﬁsrs?uawnsffheawt%r?@é?c&é’f E*app| y coﬂfdﬁl‘l"“‘&’}‘?uév%bec Baking, Rpge@tus of a

man Ut %‘f’e al "R &gFele may E aU’-'peﬁqE" BMRVR(R?S"@WF’?“H‘P(%‘I e

t ube h W'?Fg; t' }é‘g'? ?)%a"?r gg alfl’éd |4°h5| d \ entional hongl ayer
t d e niua s a circular, in Cro b t ena ional Vlew [«
S)ljbg?ag{i and gu ﬁéﬂ let‘:, Jsége d%?%tdio dJ ec SE.Q lO%aO ﬁ;ogﬁ g;%hn nla anffiI y

will n&déa@i ulnfe %n th con- resent ap. aratus
unders %an ﬁYts IR Gutlel) Rs {hQ Hb@’%rﬁ' thodeggr | pglb O |sQfscI5|ﬁaﬂg \akisl rdB 543 fonal Ve Y

a NOZZlSyling &ylitkeSis pastad thRJuEH M6 heFieNBOdI MENt Simitd kS Rgl Mor@RdIker b6 akingMpbhra-
posed dewkhed intodMaabnet iem GRRdut E@nginglilsnder, CaBlt Hgeneralippeds WABHRE bresdht inven-

dr awi ngcumferentidhildhbih. Wasi%o bO nbibe tAtitbet Of 1 bidh A Bb afUod WherdirlaT adhésive Giply

Fi g. 1fii6isdpresdbdiintodiced ndat a pre38@-o6&Ct | onal candeitis providedlr enti al |y surround

t he outeastdet Bam? e exmhsidnhgurpos@fAbsent @nt s uUOUBigt 4 lea weks-segtiong pdewadfLemotbdr e

i ncom negezke inhese idide crowrnfbrentialigndtieis Sbraped | i k eingement of the adfesies supply penduit 0 whi ch
t he pr eSuritom itsvieetttd the ogteh acthiewalisd tibeol  of aFigat isuasdberealinexdal oiss-gectional view
par t i cwilichel fyrther expandset pesh Hlei adling cchiadeioz z| e i AiMilar db IN. 45 anengtingousi e making

i nl et &Y drgsinterngdj fyid rosgsyroafesuliap At gdalcr oss- sarpefalp arcording ie gpe emkodimentan thend
gr aduaPTW“%‘f“’@Esa LigiRe” pulside de| acpPPlRal 5 Brlef‘i“bﬁ"eﬂ?°"t"ﬁ‘é'°@r36§§'lf iy @pro

cyli ndé"}"g%m'@eéﬁ Shde pagle @ defingd derginey j o zI e is designed so
ing d| "p‘ga ofl;s ?qg ?thhﬁ(;’ﬁ%tae"é% in the : axip 'r}c' ﬁ; d%e nozzle
CII‘CU Fe'lsétﬁ hmaBEcred: o esent appaP¥tYs ?%"Ht "?rom'lnt'g nlet to

its outlet As the tube fromthe 45 Fig. 3 |s a schematic axi al
cross-sectional view cooling cylinder i4s passed through the nozzle, it is
simlar to Fig. 1 of another tube naking appara- deforned into a flattened
formw thout changing its tus of a general type to which the present

i nven- circunferential length. It is to be noted that the tion can be



7 ; EP 0 252 749 B1 8 Fig. 7 is a lateral
cross-section of the nozzle ‘the crosslinking cylinder 7. portion taken

along lines VI1-VIl-in7Eig. 5; EP oR62wmég Beam of the crosslinking
cylinder 7 is Fig. 8 is a lateral cross-section of the nozzle disposed an
expandi ng die 10 of a frustoconical portion taken along lines Vill-Vill in
Fig. 55  Findpe ah'ﬁ\?'iahﬁ‘°§rfe?‘ |°H§‘es‘tﬁ’F’f'%tce 105‘&9%%'@""6 |°)§lﬁ99’|zt .9 |s a

per spect i Pt té‘W‘S'P”gs' f*’f Y" Y ”ﬁ@rﬁ 5 {Daynsr ?ﬁ'ﬂ P '" i

fromthe (&S 'T % % ° "°6§°ed | n ?'PPé’s FaPiRe é’”St°°°"'°

to the |l o lorbke I III ng |seu% |
Cr OS r:sec " ﬂ(go sI Q/er IVG Vle of # 0 | S r con erxou;g mcrease r m Lﬁ er or mle?
FOS{- theag; usogﬁp Gdl
simlar tq Jr% Snal oW ofth

t he |||ustsy,,§,;eﬁ 5 cHRRBLENS Fiﬁd)r Ingcrraégn in lésn H& 7 bodl

nment . “Qﬁﬁa?a%@%&idnﬂgﬁ@ a QPG BEmEHt ©f 10 | SmBitSpowhiteah 0P HE %&pahé%e&lé h®R dis-
wher ei n i Rsibrédeft idveRtloR wWhkein inklatoRAREH. @ /5 00hdsBlla e¥diing fidder 11 WKNGE cdnfiected to
connect ed rpbsbLbdbrsR the ARIMBEEN the nMenbers; the dilated outlet end of the biB€10Cknk afa®@n
outl et endigofit1 g adb@m ol thbasmpdratdd 0.  1linkide dlarfbte GhaMtoSthad\of 1@ dislbatlet. The

t enper at urpmiile of b Abb-Ebamidg A8 observed liahakt O t hatoolidy dylivdlerdi1ais @strdight cylihdic? efjuisped | e
of a tube-idgos neanghriniesle nuBhsly tedapparatos k-  Cwil d wetpr ©ydin codling jadkbt.i S a strai ght
cylinder eftgppsadi ng a heat-shrinkabl e sube be rirderibh eurfagepwhictt egends \fiotnhthey
wat er or &g 12 doh idirgrainashineing thefterflegpturel 0;  ancfosslinking cylinder 7 to the cooling cylinder 11 is s
The i nt er ipefileofip fubeforming iain oksemdiin rigkom t hea Bmgoth Tontineous, sufaagy waieh dhoied Aa

t he t enpermgtaest-shrinkahie e siigian geragAisetier 7 substernyel sg@eNFaRg cylinder 11 is
prof | e offigal® Wilheber iBjulfiofPmedi n observed in_ miRwnstreams pingst bplowoiie icpRlig, Sylinder
surfhel which is free of a ing a heat-sh®i nkhisi ‘%Spf’ii"%@”ﬂgl"f? nsa1? fepprapidtauge of

subst anwwﬂ the i gl‘ %F‘ﬁ‘& Q’d cooling’ cylinder 1]rt°
Downst r f or bel ow the cooling cylinder ela\/% f“ i ag?éiclz‘;@ﬁhgé'z?;rcegﬁ
12 for recﬁl i tﬁ& Plt:hs PTI Tt E PR y su oungsshe ouiside surface of the tug,gbe

mn o Is illustrated 2 ,con- e
com ng tdmﬁ'\gdaﬁg i&%f Ae&?’ e 1]25t o exi he coolm cyllnder and des
deformt @m- o ,egs -secti o at itk P,e ﬁgigéd' a
nozzl e I § aFéHJQ“'m £k | Rdid Phe!:a 1, du§uy tBﬁJr@ n @lh&%al outlet
ferenti alich .ﬁétrasp W dnbibe aRUE & 4lgersiilif ace otross ctibhl XSow st.@bms of B wde
produci ngiRER Eckiglratiot haing ARBRicdly bMéR- 25 meanst1i2Ng disPesed QRlwing Indald u:h
and i s dgg b ed aSgéadially @yinBricaimdnBQI DEASENdo | RS LK 120 pairC BiNrolies apm| 1380kor drawmg
that it dehwitalyldlsposad srgiae Iheadiel Bawdeirthd Nl et Gdwanesd SiRClatieiad Tibe sapgaathatguide 12
i ncl udesextusionxdis' Wcad tHecraghd@! 2 at their aow@dr gr aduahib \compreging ittodwhapditasides. The draw-
el | i psoi phetlon Bulefiret! amiitrosion pea 3 dbscoatnuext r using rmegne 13 padvides betimer driving force for
Cr 0Ss- semss i aomilar Bbapes Thee axirugibn port [§8liovn t he goulihe dewn dnd d cororaessizefofce JRewasiioam
havi ng acommupitation wigh anxextrpder bodye(pat shawd) | sssdi efifessdsevinlr means i3 iwwispesed 8 wingding tolk
i ng axi sthevah 2 perspasr 4 ifdr yresiny matadali Tal exmandr efnotzhessw-The Bigding i} ke lacafedibplowf
rollers tudey foreespn pigpslipipliowasty compasiPe 2t | y di ¥fSideihe digwingeollefe di e. Bet ween
the ; * doHANAESYR D the %ﬁat’ é‘rf’éfﬂ“'gt‘ t?tfepaasaset om t he {ing&e pbovesmenipppd,ppparalus. @ hogly
the trethdf 1theseb éﬂte""f B ihe resinfpip 2 h°'tRH|‘I' n:Br e el"f“%ﬂ‘eﬁ 6 Jjay ke ?P led fremy o
draw- pof htel Fz d it An RAly oxign PP poft ﬁf° "kab' ositign, éﬂ‘gyeihS

provi desPBBE l]rcegnot &w%?%: r Blg, annul é?ne %‘jf:nkg' ;%:: naﬁgnl‘l%g,[?gp, 1[.1,?; éo

s in rorgfqu onpressive fopge, ,gty
with an exjyr lrnh é? isS %@Qéd dowa- Of tEH% Efdaﬂéf“tﬂ% fd?&ﬂ'iét eddS3 h:%
a W ndi NGrokr h@h SorPS SAGE eftrubify " BST Pasiib A Wi eupc;hhi? is€ebhtinuous

shown) . dB&ioM tnéil.meuw e pORY3ADS VidWealifd bel @wsu§ e eort! 3N Bdboeh thd @8 SI hdakabl e
resi n COoNPa§ud. iTAS crdSslinkl cAmbisHey Rd8& HBAW NG maddrd? BSnto BMEIRW tibo&SwithinGhd Qodshie
head 3 tikdsiRUdidindid SuRatalg @qual to the Uatiad t he RRPWARJEE Nt A GiE Unddp pressaio) preferably
heat - 4 dismetdnait alipy exstitnu gt BRer ri@s infidé Nt 0 aahbrt gay it Widven Througs IiHel flaldadabsage 6

cr ossl i ndiabtdr abive diay. The cloadinkingayimderf7riom sbh eintsethedintetior 2f the tybe deinglediudedt Alsoaa
axi al | y sxouwdai inga heafdd 8 forsheatingsid evtikdabl e r efiction calpagsagentdn supblisdittwauigh he port
pol yet h-andawescg the Gutfeopassingp fabrgtwegghatofthali d  un®léer beyreers the outside surfgdecaf the Hybet5hand
fol | owi ngosglinifoeidmpesaturey Atmativelisthechonta! 8 sour cle (inpisle sytfasarpf theneressliniieg iculinder 7.
The cr os@ beclapated ipsidg) the e@PPﬂJ@thqvbﬁefl% i s c O frigtiop redyging sgente gprerally ingludq ligy

the por ta"SA(‘s'de the twbe 5. At thg, Et'“m | e duifis fipgl divided golids °§ ERdeH ANY BRSPS- A
crosslin éﬁV 7rﬂ5‘ ethe ?thu§'°’ljp§l[y P - Th”%ﬁﬁ%@) &Py ‘F?e b'fcﬁ'i‘tﬁ & ?"(S'L‘ifr he
head 3 t :

o e MR b vt Core e ote oLon PR o PR e 8

the port 3A as viewed in through the port 3A between the die 1 and the the
figure. The crosslinking cylinder 7 has & fixed mandrel 2 into a hollow
tube 5 within the crosslin- inside diameter substantially equal to the
outside king cylinder 7. A fluid under pressure, preferably dianeter of
the extru5|on port 3A or the |n5|de an |nert gas |s bI own through the

o Y o



9 s EP 0 252 749 B1 10 boron nitride (BN)

povvder and nol ybdenum di sul - The liner 20 prevents the tubular resin

fromfide (MbS2) powder. Such gaseEP @252 T49B1 gases babng cured to the

i nside surface of the crosslin- including nitrogen gas nay al so be used. As
pre- King cylinder and reduces the frictional resistance viously

descri hegn nitkle (BYcpowder gnqd ovbspyne ditdls s béhaniinen 20 esvento e | tplwler prgin from

cyl i nddife fMogsy pewr. e%t"’h BR3P e estfesi rab‘?eé‘géi"lﬁd "'h “@uaﬂff’eas"E%?gé’f t 6F§‘§§""‘ 5

pandi ndrpiag fﬁf°9°"|* "‘a¥ AIEC B 8887 AS & | i nerkingovl e e, 1°t'°"

prefer lﬁ’f‘ Vg usep @ oty Wyhoants e yse 'ﬁf"’e{*’h ’?ﬁ ?\ °¥' %ﬁ\

whi ¢ sﬂm tme(altu ﬁlrra\l]b rhg/lrég é?ﬁe gases 5 pandmg ie 1 e use candt es

t he SUR su h as lner{‘ ﬁ aed.ﬁ%éhet ube i“ tel}?H\ﬁe of ;h; nctl n r agen Evéhlwrll‘é'; ex-
o Al

Course ' Itﬁbe H&?&s@l‘nﬁ& Sn %ﬂ Sﬁe the ner 2

crossl 'tﬁkédﬂ&o ﬁbé ﬁﬁmg cy%eﬁﬁ‘é g ply &JI duc %e

fricti QBoveas Wrogreash@lyeméved RERHRSAINGH Y 15rDV.ﬁgiadiﬁmmﬁ r ler ough 10 I ng

agent fﬂ%s&lﬁﬁn@&ﬁqﬁd&? uhdde gavi9 B8 Whinke Ng cyl | RelRHer Zpdalf&d:@ lof @lgaNerdl YypBSo WRIEA as

Anot herby afig Biitikg Udre® for theGroiafitigagreds YBiRrst 0 Whi thd) inddhtidrN€an el dpbikg, & Ghéw iR fFIG. e

r ot at i NGAPTIBSGupIed WK She Wifkeingl BKE Y ittRN Can afchaie Pdpbedmatbly thd) @itk a8 i IF&. B,

13A, 13hdigul @ok shiowd). Ditiag \passagen@rolight Ce Of whiskedike parts \alaidedignated By jike Oheral.ad v

t he sartee eynden7, MeGubular vesin aihdeggopthbrm@in otrs s hibisrembodduerit,nifje [peesarey Guid Isopplygpas-

wher e [crdsslinkiax 1A thig etagke Shegtvbe &dis greddi ke nusage Alis formad it [ rogridieh@ eff the, centfee

t ubul aragainst the insiddcautiase of thecaresslinkingl Byl- t hi s aXishbeti paealie! | to ttireeasr A& ther axisf of Uihal

suppl y isiasz bicthe eppidigifaiep. of e prelijuee fiidage, tmandislilPe i formed ganetbel theaughiolg R

for rred while I"Plé"cPﬁi'rfa‘FL@?‘g 2099t extarmally epfirder agafauah vhich ajcarduig @2 etandsnd t‘iﬂ"“"ﬁtﬁ%

Cr 0S M-SR Pe theéﬂﬁt‘%“a' ﬁaftaf}sarbawm t26 t‘ﬂ@'"é&ﬁ grossligking jquingdsy; 7sforpxtarmally !"nder

7 by tiRe € ‘é{'h in fﬁ_‘ f‘r"di‘%‘j‘g WardipRye: Jhe adhesjye,gondul,e2
%tﬂferefxff deg) fop Edum ng’

h H'H)BIS uﬁfe ?.Ilfral Pf § f' C s distal
thr ougl? nr;"‘?ﬁe e h'¥ Wé*yutel,%"gwaswand oo %‘gﬁsg? %ﬁtzgi_%%% i
f t th
et frh;t 2%"9&% w fmeng%feswder' i ig‘%,p;‘”s s 3 i iy
lt m

trodum ondui g lé)létg g&glysg

t hat thﬁe awetf thdiﬁQdeté.shs‘ceu%A 0 aa d@ i% w al i t YnoRinetf RO ih f hORR 4Aé\ 18l sphdysd

di stal ygus ﬂgmf GhoSHRERGrETHMG, WidgREUt | NCiblighNeh &fibes-22A of & Eonddit22 dM the

I 1| ust rsRbip dncRia8IRY] tndBdidmeter. MeheSPEAN e Q5  ARBRF BliHaEs 51O fuBe 6 YWbind @Rfuded from
orifi Cceaspe22achbLthél ic6dNAE &Uindsk 1 Nivkerd 1@ Cr 0SSthé Rdald rB0to T crbdilitking lcAmadr i 7)) thedby
resin tcoddedl b hdae roopamspératureesuttingl ih Rder 7. forringCangdiihdstve 1mp2aneh the tube antdrdr At
t hi s pteaishrinkab crosslinked\iiigsn Siacehbalintegityr | Nk abdudacb Ut adisesivs Ggler23ds then cpleti sl 5
i s sti Iskrfdeeexterding Hram thd crpsslnkivg ceingTded al rarvgnedttiydheaqopling a&ylinder dfi. Th@.caiBbe an
adhesi e thet gppling dylingeratt isesmpptheeqgtinypusi N6 d econtinpdugly epraddgedod heatrehrigikable Jo@osHip-
hot - melapd feshe i gae, dimorreispag desstibed @bave, spr ayked tiblachadng) am edhegjvef lyer @n dis intérier

pr essurthe tphe fap be pposipvanoved dawpwaig Witholle or i fSUE%8 22A of the conduit 22 onto
t he g(\m" g i3y, losalshr S't”her bregHiastYeynderThe t husA'F“ﬁ'f‘élhaﬁdB?f"’e is3gpraypeh ingife e cros-

surf I:gthPés'{"UB%e a '@'i‘ n ext r uded fr? eFI a}dﬁ m%éh FF U@F‘i wr"ﬁé;

i nd o “th . eb
ggo: gd%r pres%:é rol%’é?éi whe eggng %’ul ti nq cd ms::!r;wtir 10 v(vfg '
|ayer (%H 39%} Sl h@géﬁo%ﬁgﬁae&fh“ nkelile T, ';a%éigt fgss?.b; W s

SSI i hi T e
ext endl,gegs e egﬂ{ Qp labdh g% fﬁyelnbr {ﬁ gblé anBth@r &ﬁ%ehﬂﬁl of the

cyl'i nd@pacd ¢ thd ta.e& sorﬁ,ampéa@arﬁenﬁéh%u&soga I ng Cordssits! Gilid Isbipphy? pasRfal dha O RiHeBUOUS
35  COMat HeORI preddiir® s @ oMedtifalt ulibddl NKabl oy Bmadil Phe HoEurb MAE s@plyhaSags

di p or f&leRfandtdn. descri bed above, ked tube daxdniginadigrrdiiehintRe tehler bxiO8 thd S

i nteri or miGeztineeatsan lihe Twahdd yn RVed dawamamr 2l aid the Qdikesive sEpglyf BRIt 22 is

f or m ngnsila gurfacecdi the[z¥ossiinkirgy @ytinded 7 anditt@g U ls@r | doycebitrichly disposedAdithin atiegassagdaitive | S
spr ay edxpandingd die t 10e Tow 6+ 20 e of b umatkripir s s Urgap aaherabetpaersi on.

sl i nki ravingyd highdreleasability) frorh ¢hegedirosdmpesit shown FIBSTHdyr @ difusteite art brebadiniset & thes
def or mdieh efrwhigh thedybeds made@nd Eo@, cogificepthe  ad hsesientdnuetdiod uihich 29 parfisplalie seitkeble inded
by t he ohijgtien.dilustativeninercoaigsiels insju fMO@Fiet ened regking B yhin-walleg heqighrinkahintube- dhis emt hat
t he or i"¢sing é§°h232A9°!§(Fe§afb€f§‘?t"V'°L"ﬂ TELEY)| ng5 r drofiEmeat upesaa "&ZS'B &hés dapide fesde-
flat- °?"F'B'ﬁ% H?f gmanhe f‘é’SE‘ PITORES | e é'% fhe,seeling ciljader inta gy nd
on thefip EM\%%? or ingeriig 3 g s rfﬁ dgn H‘&z'? BleSUITpHngs ihg pntire
sur f acé" m? '@e‘rﬁ?‘% edo"?'eni € tube 5 by t '8'?§°fn ¥ ¥ers 13A  range
of the expanding die. 13B fornms a gas-tight seal against the interior 45
FIG 4 illustrates another arrangenent 6of the space of the tube portion
upstreamof the rollers so pressure fluid supply passage and t he adhesive
that the fluid pressure may be effectively utilized supply conduit. The
pressure f|UId supply passage for expan5|on

e Y M 1 o~ ~ " 11 .. o



11 ; , EP 0 252 749 B1 12 More particularly,
the nozzle 121 is a conbina- crosslinking tenperature, but higher than the
soft- tion of segnents11l21A 121 B ERi0ds2aaeB3Ipl it al ong erd ng point of
the resin is provided at an upper a vertical plane including a center axis
as shown in portion of the expanding die 10, that is, near the FIG 9. The
nozzl e 121 Megspagisulgy E Bp nezzle 1] is@ cepina- j ) e1°'°6?""‘?'15ée'@8@&élﬁﬂlthbh'%°é‘haff fhe soft-
addi t i onfionRbeogments (1R 1HEheh 2ol %us WI PH“Q H‘é"tl%\)i@r 'eﬂP '?)B'PY"&" a9 ‘t?Pe'
5 outl 'g?' 'f"'ﬁ'@' %F'qulﬂé?“t"ﬁé’&%lascﬁh‘é '" "??b's mg
I . h er Qr,
11. The C [ % elo 960{ ut{ ss'gl nlﬂ f %. gpqe Eemletof
OUtleL’Ohe cooli l he inte t[her0 S §1 km c derg béwe;l e o let of
crosslin ;w%ﬁ ot & ”thnt [ b % dindl
the cent gr.ax 'pcerpeﬁaf&?uﬁp e Eh& and b% b%{we th :}:th %F
cyl-

ol O

that thegRB4%h SeaRohbBssut Q@th%%e%&ﬁdf” expahdiidedid
inlet of chQese&aep i A8 irfietlaz the! Sofoming &obling N ﬂ;t Hasr iﬂHreeinteﬁﬁseH h'samimab@lza% and
co0l i NG cyidddr 11 PUEI7) bdd Gredakyh&bdRamE dn heat b seiliidrRbing Hoat thsteraisiotiebr) G&T
11 (FI G eliipsoiddd dros-ctén |tawardé GRer oritufiet an  28pdctielyl Mhet hdat! iHsbidgrs Mg tbet st mver
t her ebet oA thd Bost @dwinktRamiotiRt el 06 BozA€Ct | 0N hbdd Wahidiiciivibe naW® rsucl a® dérhrits. Of
spect i vehas. anHilipsdivebdrods rssdtioa Woitts isrshgwnlie  Of  a cbudsw, thia donnédtion bfen ssibtord@wresit tweam
out | et eFid, 8tasehaviny 2 Ipair ohataightcparadeicdidevi t ¥ Madigningunershecspraviles @ smonticand ciftinira s
an el | i pswnatid by sesicirgée sidenAsibesichownsin shown obsinteriposwreee, t he connecti on of
an insul Bfop. beteliewisal wessFecion dang mhigyi ng a pdile. dfdiagrameriatigatly Justratbs B podfides
15 adj offinetey dresrisenoading t9vivige sheawalliiieit h and Ob@ﬁ‘P‘?fﬁMﬁ‘ apRARINGCat wariops, positions in a
seni - ci r 6agp drof degivke. the minos diagpignkeitgha ous esinePidings directigdewhen| shegtshrinkable
el li berm gistpncg fhgtweerns fet pafs pf (slaighy sidpsy e 20 Mba's &’idLB?"a@"émF&isf"&'QP esin “s‘“g
illustra ‘%’ o 1 s E Sieneq %‘CZE(I)F sé'gl‘dégg‘gﬁg ,!fgse aer [;%‘?‘?P
of tenpe sitio
m nor di g'ﬂ’ﬁt?'g?d Qe same di ng (51"?"8@{" ﬁm@?ﬂ isﬁg% S Wg
di st ance lin er rom its mlet to OUﬂ?fﬂIB?a a sumllzr eal-shrinkal ube i ﬂs
eQ:%h % n r 1@ u$| Qtus fl“l é CB é?r '8!?
froma c n&é& Lrﬁéﬁé’r oetrre%kgb &E E(ﬂ@% e 21F|GS1 Eﬂ t u
inside c églﬂequaﬁ Q%oaé?ﬂéfnféi 355h6n i - FQhg {ﬁé’ r%tﬁr%rboﬂ#éf fedn€ 'é@% oﬁ\ tted
I ength i shaan &Y, ok a8 lcirCubrPehtisl Snbh Ududl S PORGSto bbhbted that toh 1aF SIRLIRIEA D wilfin
i |1 ust r afoeso. ané iindiab rcufdrdliad icRBélsdeinsd ant Oﬁhets%e%ﬁtﬂ@p@&n{ idhtiopf the
t enper at s nobdledfi21 Grabibin? ah® SBoty Infekids NJsodi I € sl vAINbeL M bAt MM YG. 11D.0R the bhbdcki-OM
i tS inl etomk @ dirtular Gdpeedt its Wbt @ anVBiRg30idal S| M | aenth@dte-thdhdablinauidides £6)122, d8%and the
pr oducedshaps tat @siloatidt Wwhileviremtaining B @sid@g Cyl itengbevatudelcdntd rigans 22 are exdiudsy, &hia
appar at usircodfetohtizl $agB @04l Std r-400t iThe ir@le i N 1 Nsangberatiieastethe tubl), resimds sopewha k21
has an i elfasddal crdss-gactichOofethe apzlet 24tat tithe heatrepsed ul atstegespriv6 to B ext@gordiramiteer
equal t oould kes a inorn didreater s equbloipr?t japd & 5 7 heagrijurtdirethe thayratk influenes of divet regling
means 25mapredigmgtert @ gauabiedl=(R8Rcel) *aRlliapsi de of reeagsiiniinge AYlinddr 7-eFhgt femperatie is| t
i s to beunsgmsieer fromfiG Bdlubrigent 8l wisknessritict i on ofadually inprpased to tcpross¥nking fegyperature
circuntf eF@Pﬂ"?"ﬁi cross section of the scope'%!?ﬂe ghibe Bibg iseagvanced, s the headiia
nozzfe 121 ﬁ%l ﬁ el dh r‘H?Stﬁ’nle t"ﬁ'eﬁh e °’°ss"""’ﬂ& CV\'A"F?' %é”%\ﬂeﬂé?ﬂdeﬁeﬁeﬁm

FIG 12, cqo | lmm Crr eqlﬁ he cooling cyl-
. : noz wh rel i r a circu 1 he sii
ell : pSOIV\%BT ell(ggou a cross-s ctlon‘%:; 3/% tu %Lﬁaat ors ég 7%"% ?gol? lé BI% ré’fougl?ht
outl et éa{n n oft errpe e al dl ne(‘fvhere
excl Udedthetl (Efr uﬁ’x %l%gé &ttio %Pﬂg ozequa Bs ﬁ(’i ally p §d S not overl
tenper at g Q210 Sinkd fheli | BuriGsiit) 1éngth P meyhatne rS'gnoneth t lelteridls the RESHIRCEHAN

of the N@mgziosnel 4 Bt mlikiSineaCdt GRS %aaxanua st ager s bRSsifihg (fmas e bitSis@ily b réybn
the out! fém Manid 5119 Vundll MERILETs & GAAl 1O Har SRSdRirom 3 PosiloR P Ikl Ssthewhite
ther mal  bdwhiat@ RaR itd EirduiRreiRR leh il képRicstr  di amabvaistrdamed tidlinidt @f {hb erosdinidagclindert )
+ 2t] aSstant,0élinfa@@Sihé NkéliRGddCHiatl thelRlicuh- The tasReElcAr® lb&atedNdmbwiad hnktream
FI G 8 (fetchtiad dength df ithemubdlbe Kivevasedi I8y thg)r asbualot ie i€ bicths exghariding tdive10. This is hersin
cr ossl i neipargiing dntgyeal Atid essneg kiteg iithHExits) the referred to as available crosslinking region. If the
range ascdolirg tylibder i14. v aaneees fhetom el head lo@et end [P2 of the svailatizoalossiinkitg regibeis

t ube 5 estirinkablg telieehaving 2 fined cdiaowtst icakiblig cy| ioadted mipre dawdsttebron tham geosslinkdrigycan
cool i ng eapeiterdie pndisteaplily dragkeedi at el y i nt r oduc é&ie Plagepdurindanddeven aftes expansindef thehe
i nfl uence & stil fatheroRseferrng amprdimenids phoyn | e551 2 ubgiichefarg dig 10, grobablyrrasyiting i tube

ci r cul ar " FGgH whetein, tempgatuie, opirof @eﬂﬁ\)&nced faving Hesuilipiert Jegrpp. of; hatyglrinkability.

el i psoi {8l "8r°g %‘g'é?:’f"?tﬁ'dacﬁ A o' thR”gg @ gld'é@rc“}ss'f ing Rylinder 7
cool i ng E91H 487 513 3 FBEEH s Putrt B shape°?'h°°‘éﬁ5 (L e \Rplipg pfiagler 11 which

transition of the expanding die 10. As a result, the region where the

I nside circunferential cross-section of ‘#he noz- crosslinking actually

t akes pl ace does not overlap zle 121. Since the inside circunferenti al

| ength of 45 +the region that extends fromthe inlet to the outlet the
nozzle 121 is maintained at the fixed val ue of the crosslinking cylinder




13 ._ - EP 0252749 Bl 14 can be reduced in
cooling efficiency. In order to crosslinkable polyethylene resin

conposi tion. The fullg cool the tEHRO282748E1IN to a | ow temperature, the
resin is at a tenperature of about 125 [err] Cin the cooling cylinder 11

nmust be extended as appro- extruder head 3, heated to a tenperature of
about [§1 Bt eedugediin ﬁ%‘i"?ﬁh effigiench dn OK81 fong cy I‘%"??Eﬂé'rab‘flmwétaﬂ?s"e '2?90[3‘?5‘? 't'S’"f ES’I‘e
crossl |le$ thf H‘b?'ﬁéesﬂf‘rt § 9w teme ’?: i nd S@‘P‘ﬂ urg b E°FG

used apF a?%i sgo e’;tz{m;:r r§00| ed;‘P fgﬁs g m 2 9@8;'8 ﬁpcé{ '!i'f
die 10 cosi.t

of h &g)? |on ‘P u nc usedas rtd M\’h h$n cooled for in %tlon in alf 93? ?‘Q‘ |6§§t€ d
frict ' éseéi re1al ]oga %933

agai nStresQ ﬁﬂlm do qEc‘;f lfe> 'ré%ﬂbi% Qo B& vPé{Mo(i} @l(n& yu dr '-?1(%

cool i ”QubQY esfmcé rb$PR-hedtsll pridf o itsS| “CG t NRithbigh! e nﬁ:s &ifboBirems a'rcPoi ts
Al t hougly k56 el dubist tof MOl RBPRGL BRLS 2he QbriSt ItJ:pef 8 Presdie aﬁB&FahﬁtmanbetJbﬁ

ext r Ude themsl inHludhos 8 the dBssiinkh LiiRddr 7t YPE, sirlifoddIne$ MBizomi PRI WHSIsiNBY 1ub& 1 ON-
t he t hes pRvicdsf héeHaoRe, 18 rdsiias RS RdbleNKi NY exdylded BRI puiled hehizontalkyed in a

hor i zonrd sbrchiny dNswkiRy Withia tite dxtilaidr hedd &S Pr evi OUAd yndBiebd Hdhe the forBgoingedbdiipion,

rat her | ialebrarastex pietetted] eralsodinpotl shewh thor | z orthendppyratu of tisCipesehti imgntion canadortinag

wi t hi n FithetOewhearartdie hatdraBfer befvseruttder 3§ oaulsly poduck achebtshirgiailngbal et ricpsi on,
| N contextauder head $ cobdinkiracyindrotl pxpemdings hown slivkable tesip imp sepeth oenref witheet ppesent
i nvent idieniOc and ¢oglinpiomlinderH|ids bivckedhnethei n t hdensieaitany diffiewiydp tWbetnruiliegs apdhis thus] 5
ously peasdnsblators 2edh 28?8 arablveclimingt® f r om raest puiiable iyihe geptinuoke gnufacture of a
cross| @k ithe %éﬂf'i‘%‘ﬂ% etyeencts, AMATOAS: Ins| i nk Aenoth of diggtshrinkeble tubey BeGRuSPERS Ha Me-

Wi t hi f'?%“EE A ﬂP%a:%;gg'ﬁ’ﬁ'gg??Wq E@'ga’é yl lzﬁdfﬂ’f;s;f?![ °[p§q"qg¥"§?n‘if%'ﬂg ?tﬂe'"s;fteq;?{'gn
d 1} | 1e n; th 1Y revi ein
o YRy gﬁ;@i&% c,j rédq o B wm ; %i ”f%wgh
t her rral * ‘“j ) tf
t ube. gﬁﬁg a" i an@mzﬁsﬁasogaow& . tzfnrfﬁer@{ Sroih g %‘
20 cesd by fiive 7 EJJ el Rl 2 1 iR ok Pl ool ke od sngaaeet Of

the expRaRG) en&mgge Ehebt 3CRHR tubular FBh 'uRse-l N Previously use appar at us wher el n

re- prgggrd éﬁd&é?u%;ﬁ@{en{p%uvfe%ﬁpﬁﬁﬁé bog Of thgagypanding sinous tube is

extr u3|sm.n§w¢ggtu@1a@.ttemag #§ ciBdiddngdi € 10. Therefore the available

cr ossl icpikbdt, théiOd @pid tenipsi@iife, drdph® itaiar @ USt. Ofn tdppardtity @At doRtiusiel Gbducry ent |y

i s | i mideesbssinlang alindal ¥ ena\britdds e teR@nd-one of t heat-shifkable dedssiidksaeresibl Glibed chbe

at a | iy diesd, asdd firheris@paidture @roplid tei Ng cyl i pibg 7. More particularly, as

shown idesire®Jow telngeratamaresrit batbrs ni@ncoolingt ur e of a headinglar hezkd aB) iBclkding. a Ui, (1X he

resi n icgindayti1.slihissamavoiddhd likeliheittericrastt i | 1t endos mendral ¢2) corplsinad thawdyeth ifor e

mass- pstnking tmight paseddeduriaxiand aftidietheexr uder hetiding.a cRisglinkablguésity compesitian imtedker -

goes apsm'deﬁfﬁpr%tz)@@efteé%ﬂeﬂ dheugrebogimset t o t he Ballgetube,Cl ai ns sl i nking

t enrper gbquindn KIG. 12, easwrieg hatitheregylingditienki ng cyl i riépaps (@) for iiegduging gagjugder pres-
nper A8UP é“’ﬁ‘?“ﬂ‘g degteq pf hogy ?"é‘“kaB‘ fy- the An a pa?uorﬁ e “Ted'f“e’tf’bi’ft"“ehtﬁ‘lﬁ]@"? extruded

rodt‘ff °"8d gency 9 the; "HR' E' fi 1ﬂd’ér 7 and B‘h?afﬂ'eé‘“;f

heat - fg" o E*"@ o el paratus 5 L0 com | ﬁ’.ﬂ“ ??Fsgﬁ'ﬂ?xﬁyﬁer Z% ﬁg .

temper % ol}:ngc lm r 11, lead t §1 Qg. desi r.edthla g ﬁggi},eé jti lm?ﬁ?'@rs

the coqy Bgeglo w ere lubr L de theﬁﬁ d (3) in arfdin ((

Thi's C%ELE% % & H SOSHhy &'&bﬁdmﬁr 0S-  aNghedm &ossi r con-

t her ewgt c% fﬁé(onafﬁ rbdidn O Nﬂkﬂh&cllﬁhﬁééce%j Ur hRengP el téblet tﬁ‘JretﬁS&?gh%a haviy

t rudi NGmaotit Ay biNtksMdsPodsChibd) SHRETORI 1 0N | NinRrigt sBRdes inB\hgSd SdRtirddusly increas-

exper i eRosbdi that ifeSeSNHOME BROder head 3is N0l | Oipg biidiaGier i B QdWhsikdamfdirbationl 2,

ensur i hgatddnatierttiecthérxaiuhflubrieg of #6 erossiin- Means (abgoofli@r cylifdef qdqundneseﬂadbwunder

pres- kiag cylingenf7f ihere @bdursd@gsceehigf pridemdt  shr i nkaddehidf gaid Skpanding die (WORtor Béolingt he

I nt er i erosstifikinghe t ube bei ng extruded i nps ovedthetubb,ci ency of the cooling

cyl i nder HlWill ¢ understood Iigt thainshlatoxs 28idBr head, | owbarddesizegidayl guitg nosghs exdieprisiigo be

shor t eR8ghowndel i3 1§ may 4@ replaced by ddr¢edki ng cyl & mdele (171) dispesed Jewnstieamn of saite
over al lcodiisghgegnsofor expmpiep pepfing iackets Wi r educedcooling cylinsier € Anfob¢ircumiergntialtt purder
head ( 3yuat igpulte.diis jalsg Ppsshgtin PeTide Beodkool | ng, Eyndingdkeroutpitle surfgepsofthe tuligexifing.

t he tul!ilgll&iketr"@??‘rfh%ﬁﬁ‘ﬁ‘é%ldtel 'E)ﬁfdﬁbmcﬂf?)sslsﬁ nk 'ﬁf&é’&‘&"? eydindsi (11h evherein sl nozaiet

oi | uséﬂ‘tg? RS hF xpandi ng d Mmga":dl 6‘@%6 "ﬂfﬁ‘Uﬁﬁ -Inlgt; qyops-
reduci rr]vﬂ: ﬂé peg iof g provi d| 1 ergeq fgward an el-
crossl MR gf“%%‘}?‘?% N ‘“%e & reduced TP %{?SSP%%'P%PE whereihiath
facilitates 46 ducting the tube therethrough and having an snooth

pul ling of the resinous tube. Since it 8 s interior surface having a
continuously increas- prevented that the resin in the extruder head 3 is
ing dianeter in a dowmstreamdirection, heated under the thermal influence
of the crosslin- a cooling cylinder (11) disposed down- king cylinder



%/I3 S can be reducegpig (2:(5)(2)I rﬁg S%Lf [ .ci ency. | n order to cross'l’"mHmuﬁlm,""””"

pol yet hyl ene resin-cegiposition. Tep ¢a82dsegpo0l the tubul aryresintce a
tenperature, the resin is at a tenperature of about 125*C in the cooling
cylinder 11 nust be extended as appro- extruder head 3, heated to a
t enpercan e gedvbedainossplingrafigicacy. Exordersioon of ardseinkabisl pahgthgiphe resie rcorhosierm ride
250 [eﬂd'hl{’j copl thertuktapeesin tarkiow demparatureether oss| iresin isgatcay lempereturet df cabod 128 émthe
wher e doolihg ivlinder bi musishedexiendeches pRAret | on  xtrgler head 34 hasted do 8 ltamperatyye of about

i nf | atArigta- Peenpipeofdhe saomangylingeethmesaduci n@d8defr °f?8§'“'$ﬁf‘gﬁf‘§1? qessliniiag pyfinges

ext end@#j 2 regioniwherg "tbé?ﬂﬂb?"dtsﬁq g the W Aer 5 haln TOR Eodegfprainfa Sler?f‘pﬂﬂﬂ‘f‘% fe 10

i mposd d:a'ﬁg Gﬂﬂ‘éé‘?sr 55\' Eﬁ"éé% F 'ction ?a te "% ;;Fé}' \%" e pofeiigeroitt han
150] er ‘iﬁfaf l‘;ﬁ ce ageﬂ p% % pt é’fg o e'Y'éi@‘eﬂous
to bel qit ege resin is h aec};%n %6‘ ! ![ ng C?l % v@uqh L[Ln Lt' eed glyrqe ch
th u are
ool s,gaf?hé* el Ehhl e S SO

the prasel uQP%ﬁtﬁ’a ébStHEBrlésu fs rG{Hé} nabl de&Qﬁ Mﬁé&%né} taﬁyhe Cr ossl| nﬁ' ng
cyl | NGgLcorchin Eg{ ééi‘zhﬁ%tﬁuﬁ‘th@ oA & f or M WNES Ghddrsod HER theStoRPoiRy BcL@ad, Y
ment i oneg, coh bQPdidhreld SonlbB&iMbt shévihe  eXtifdIglperaE oF thdl bloft invdhlichQah aédnbb- to
SCOr CIHIG Y100 fvh&rBih Zthé Chelldl frdhber bRedXtheUdes hRAP pRdduce a heABshtiM@Rg fbe @Amfd @os-t he
f or egGixin@lediead Bj EbssinRing byiingd 7] éxparidinga  pr efsiikasiél raamn di siatth nehmmwithout exped- he
appar afiel$0, @ahd tdotingoeydisdenti1 isnhleskéd nthean C oridricing -any-IdBiculfyOinviaer milling,t dnd il etab

t r ansfheat imwlatose?s, (2Aeand 2BScan dullglsfimjpateduce amdst atitaldéniin thie obtipudus lvendfaciure af a
cros- asxtthermdrinfivennd iBtween s emkérngincy | i ndength7of heatshinkiabirgtubes |Beedusdh blena i n
i n a sddtienhtherdamperaturg coplerlmeang@8in pref-e 20, cgerily @b dinalin geragving red enetal insqrisas re-

bl ockd@ithye theeinlet pb fei piganding ¢e 1P 0| ty i rfiuireshie pryiopsn psed apRRratus WHRRln % et

i nsul aPt"QPP 2"(’5‘“'2'79 texppraiing of dhe Wmdyga i mi rpipees tubgisrexieysiop spated gnpa jupylar metal
cont i rfify Eu‘fal?blif"'%?s'é‘ 09 98P mal i d'rsreﬁémpps@weféhe Y‘YF@*"??@?B@’T@?""

| engt HS 't g s‘%‘jﬁ'r‘y °é theB‘é'?}sause ofP"Hk 8°eh ‘g n %% Pure
contr cﬂl esm i not@ c:::lrly \Hﬁgl t 575 fﬂ:f £ sm be in a l mn scale

o et tﬁ's *J? rfii?%m%.pand' ng ar tH

preV| bekdleds-T € PraRek! y control the terrperature of
the e ,%1, |,‘|;1,g;]pemt br;,g e,gtéi)qhel pgm)%‘gy on coated on a tubular metal die 10.
Ther Ef@ﬁrﬁertﬁﬁxeﬁ“é@dp\dat ﬁer&ur@ﬁéghgkb regi o) ah NPBhdtus tCcARRBERL PRdRingt B

| NVenthddodshiing iefiingéreNiraYentsfs the Blpb®A subst at hak-bnvinkbib Néréssinkél #RMEwBE, dohe
Cros- mgoa,gducg,dsaughheatgngﬂaatuag d8p kddWeCOSt andphistagusef ul i n slinking cyI i nder
7. NDragsifparibvw Gempafatye af® @lssMhelddolingd the CONTHRI dirdder WeAUBAGLIGIRy afdie (1)
heat - shiinderkkabTres &dnGvoid the likdiot @t ¢tos-S Not  subet amandaél|(3) dombib&@therawithl fod éx-

Cr osslsiinkog dmigktsprocsbd Rivringnarel &fRes shepseduet | on Sudrigen cressinkablet rhgin eonipositiberinthiead
3. Thepatdiigusten as @zperiengadiér the gobsdimersudden r apolidw tubaper at ure rise to the

cr os- shovd iaifi@ 12| énsingghat dhepesullipaitubeas it ent erMeanh @) for inreducing gargunderl Arescer
7, thews a uiigenl degrep e At rshrinkpldity. dIdei t exi t s surgdto te intagior gfihiube beingfextruded
cont i fweREdyeisiepgrueli the) ceplincheyliedepdd 8- nki ng cyPy prfextdepiadent ers t he expand-
heat - SMS; tPFk%PB 'E q¥lingerstp ppy R’é’&eﬁeés'r?‘i’f'cf‘& be‘“’ com i "Bﬁs’é'k'ﬂ!@ °V"aﬁ’ﬂ'] (76\ dispgsed, 8o
terrper'téet 9“?3 pfoth A aratus. Th Si reﬁf"’la V\? B T° ‘%ﬁ'f'%rs
t he cd the fv "”9l° Wa)ﬁa?’% ﬁ' Ff’ead (3 I"’lr s °°dnp s' ﬁ er 11.
TEI S qgg %Vgl)rgg er&- 8h v:scos(q ovndm d ream o r{)sslm cﬁ% tjéj?

there J& f frictianal> f .1.8{ gce%j ur E‘ n &nd haw

trudi rég'no@th uﬂﬁgs ar% iffo E%&Je Sﬂ’m@gﬂ%' ' On ' n i tn‘:?h%usly m§reas-
exper i RRERE B thofosR TP I sFeaer hoad 3 is | Al ma %tré

ensur ingdged trider th e hilenBoflthtDGosslin- 'Veansa &lin @J]Imélé?t Qdéﬂgdogéﬁ déwn-
under KHgR§indbraE tdreSebclis Gb @RUrcnig FFi6Go Of heat  shamidt Ak lekdakdingl B8 (10) for cBéling

i nto tdhwsinkidgeri or of the tube being exts udedibrgpeoved efficiency of the

cool i ng gylilivadaderstdodahat the insulalels HBa2x extruder hagskterke\by Gl @exDs icoifiprising

cyl i nd8rshbvin laeFiIShtr ineyed replaegiuby fogced 40 a emossd (104 digposd| dowdkadrbang &f said

di sposeding aneans, tidreexeragle,adoblinggagiéth with t he appedolvigus/lindeh €11y d diesaohierentially sur-

st r earequd resaltsdit ésxaisoumbesibld wamtovids)a ¢ook causi ngrousdingtthe atsidelserface of theigbagdtingider
11 | edmisiatket within the-extruder di¢ fireortieraleee r esi n cthapoging icoindardt Q.rwwwin seid nadele ed
r egi orveniiseqrehingitsreabant oil used as the fric-(121) initially asmeeﬁpﬁawd?fn'g'eﬂpfess( 10)
di sposedTedompreraiyre profila drgveRdelay@nePthas a hi gfeclionsansls prpguaiy, mgigpglitawgrd an el

st r earft IS BPEHCEB FsBaarsiKnkapie dypei e (7) for "R?@Hi' odtlef gragresaefion.ang pwheypia said
resi stance which facilitates 45 ducting the tube therethrough and having

an snooth pulling of the resinous tubes Since it is I nterior surface
having a continuously increas- prevented that the resin in the extruder
head 3 is ing dianeter in a downstreamdirection, heated under the

thermal influence of the crosslin- a cooling cylinder (11) disposed

1 N — M o - I T T v Y 1



15 ! EP 0 252 749 Bl 16 nozzl e
5 posed conquos 10 fhe o6 exicute e (9 and 2o I

crosslinking cylinder (7) and maintain the inside ci rcumc er ent ial length
con- said ex anding die (10), and said expandi ng stant fromthe inlet to

the outl et "°%Ff?d 21) is d'sP°sed co 9‘@”}"6% eéﬁd sal d c¥Byden fead @? i Pa"{ "“oh' cyl-
gt

13 indef, § ?! n@g
Ndapted Lo ad? fﬁg;;g 5™ dr avi ng f;ﬁ(? o 0,, %g?::;e’ -
’m for-

cool bhe ¢ il 435 Jsi S ghaomsal S Suatls

d ai n\é' 1 sfﬂad? E Stk er&g,gj or gt et ext e¥|ds contl nu]gusq? P

further comprises AGARH et s&”af?e frdeloPH Sai d scrﬂ'ﬁa?)bérﬁuﬁ Roring t‘o@ﬁg%ne(o? Saibn@ 1
sai d noz-  anitP 88! of B8H QReB| AntiplidRag! | NKi NG Y lwhidkl Artnér /domPrised InRaksl @3) dis-
expandi Ng Giof said)crdsSlinkingddyinten@) BRaiddBLST we 10 Jdoay inidd st Grosshirk@g cPfnddr® or
tube. 2. Amegppgratus according to Caim1l whegxpinging died3)f torlspehying af ashesive g
nmeans conprises a pas- Pat ent anspr Uche sage th&hsitiasutfive oftaatibel ( 2)

t hr ough 2hifmhapphretus addording U dClaimde whe@siessure 1 s passed.

Vor r i cht ungaid dinid lrdaducing irerrdsi comprised-e past el | en Pelentangsiicher neschr unpf bar en
ver net zt en skgen(6} in ¥ maudreh (P draugluwhigicberdisng to Caim 1 or Caim?2

'U_

st of f r ohr edluid yider piasspie i passeder corrprl ses nmednsVofrghtueg fhuieriichen Herstsilenesin
Extruderkopf (3), der eine DUse g und a regieh wBmess efb#"?rbﬂ?ft'ﬂée"eﬁfls"'
portion f AgsPepratgpaceuingsiy Qﬁﬁﬂtmﬁ e ni ert en TEAEM)ME Or ei n Ex- extruder
head, (3) t o"hcR&rihey|campriset Peags (B flisRogedyn t r ucinere 'E‘feH@Ff @ei"?‘i@l“i l?él?eew und
Kunstosf of f zaugeé%ex@% frcmk?gg g ﬁae? () for®nen jir ein Ex-
menset zung ﬂmllcmg dihale) &'51 ?'st redeEﬁdﬁ n Ro %@
surface of j’? & g (6) fOreIne z;"ﬁ'f;el

. . ucm gent outsu e surface
J ust ex'“ %‘ﬁ ﬁolcl* g& mhd?e

Rohr es, en Extrudgr kopfdu?c)ﬁ dEHE*tI%E udle wuré‘
apparat ug %%Bﬁéﬂét&%c&d?d r%rw a%e Sfcifh@h ™ 1 ginenf Vé}ﬁéﬁu iﬁ&e@ L{ﬂg %&YLulomQ@r
(7), der strOiiRkin saiderclbifiiRy dhindgr (7 Has @S| 1 NKi Ngsre Vb dieEExtridalkoaS) aRgeordhilist,S

von dem Extnh%ﬁntkﬂﬁﬁe e BAEREORRG ok 8t , | 1 Nerunid w&ﬁbmdmﬁwﬁmmea@t-d
l'i ner bei NGedif reBasabléNiricldnareduaing metemd.ge  Kunst st ofuhg eimpvees® iy bringshl N

rel easabl e, friction reducing material. s Zakiog AdMERuNGOREZ(€0), dibl siiomabeRs,
30 6.l rrarappundtiseictadigstol bigconé 200laimelt € St r o maewAleinS VénetzAngsaylifuar &) Lssgeordnet

accordi ng t-04 auhgreio neidofiraviihgaimaens1(13) com- von denist/emndss zRohy bingurehad@wen( Tivd die

angeor dnet prise$ avhar &fi milesa{18A thEQwaptpdrteans (13 einsolnaentiiche mit sinemssich kontinuiettioh

Rohr hi ndurethte i prlessers, contadt vdile clgmpingetie a pai r - oferardgeindanDuchBipsserIB pinercRifomett

to ei rflettanpthisbef dreaphesiterdidesei nem si ch #ont | nwArstichiupthawwsisht e i n pressure
contact while clanping the ver gr dBer nden ERePCKiEginder (1), dey gep Kiplen,dagh-
flattench tAREPAASHSERNG 18 2y e gl Claims 1 35 Fohres svmwsm %@ufaa'wmd

ei nem Kunl Z Y"'H%‘P“'(eif: mp"ﬂ? tery *ﬁ“"‘?(@?ﬂ en des 610 &0 s ac rd| ng

any e of ! P3p8 (2p) dis o?edl g 5ﬂm d i;"

whi ch furt H&E 95[}}1@'?? s"é‘* t Serae rL} eg::"l -4 2:)'" uhﬁjlz:t
neans (25) 0 ss'" ﬂ)sﬁh&e fjn ew ] '}son of der
F~hrungsei oﬁéﬁm Ljéﬁ a&j’} hres z mge

die eine st von zy- paSS| ng gggse,t gé)H aﬁfgngacht&[gpe,re@;oure

which is Under (11) angeor dnete DUseg( 121)mgeH ersdhAaKiwbBathdt ABsh-
crossl i nigi NG dpSiey REWiIRY to BML one of Claimsli N di € Augh emfb RllifRAisAMFond AlBladquer-
KUhi zyl i ndere Bhagdhe bt bdsBbnd $48 oS Abhid 5 t enper adehite urgehf) @nd wobei digsd Iuse (121)
her ausgef UnéctediiroMahy @nbintions1faizadls of\sllid  €Si N CionArsahiiBi aarden Ausla8 des Kiihizylinders
bei di ese [Bdnele( héddi)@aafdasgy crosslikingenyl- kr ei sf drangekidnet und deiag @nsgebildet ist, da8 die
Ei nl aSquer dedeni(@it saiclicreeslisingueptindat (Agdnd 750 An aippees Winiasgstacgeorodidey BindeScznydemne
of Cl ai ns Isaid expandihg die (1®). &ridnssid ebandipgenf or m glustaRbis kenBlgnl gehalten vardwingr ei N at
| east one glat (16F and i rogoligg -cylinder (11) arehni tt ireg Edchtupg d13hotie istretabydrtsDEse
(121) | ect eaneeteghyia et BeHidirPmmedns (#8.20628)t he di e f Fagpngseinrichityng (21} anaesydest isen
Ausl aB des f?(dﬂﬁ?’%?%ﬁﬂ%ﬁ%"s@kﬂ‘ﬁfeweeﬁead (%15)3 and"% 8 Refir 369 | Ry I@P‘ﬁgE"E%elmpf 2u
angeordngt und derart (?usgebl I d?ﬁ ist, di ez'? ﬂ'ﬂer 7 , saj d crosslinking
cyl i nder ?y°"f’J %[?1 § [ ange von'e¥ t§ Ofy einem

tus
expa“di ng gﬂﬁa%t:; ::%%‘ng]) 5th88 of%%%s ie g salyI i nder (@gon em ern z%gnig'ggzg/ n 8r :{seeérn

wird, und I'ng "C
Einri chtung (13) di e stromabw~rts von connected via heat I nsul ati on nmeans

(26, 27, 28) der Fthrungseinrichtung (221) angeordnet ist, for
interrupting heat transfer therebetween. urn das Rohr weg von dam
Ext ruder kopf zu 55 zi ehen, 8 An apparatus according to any one of

Clalms 1 wobei eine glatte InneanAche fre| von e| nern - 6 wherei n at

o, o o . Y I - T o ~ 1 o ~: o l



medggzibhyg;: ?g](c:lfars (11), durch Mttel mtei nanderA\eg\pﬁhagggﬂm mmln "Ill " l“l

Vorrichtung nach Anspruch 1, bei &eloc282r74diBd
hi ndur chgel eitete Rohr zwangswei- ein Fluid enilei tende E| nri cht ung e| nen
Kanal se kUhl en k6nnen. *- (6) in dem Dorn (2) aufweijst

wel chen %9(1121)"9"3“% ndurch das Fluid unter BF‘M%‘R" @sg,(foétunqmd,ea KU“'ZV"@F‘”S
Vor r i c ach e em der ﬁsg H bis 81t Q?’WP’ vertyindop sind,,
des Ve &% ] rg{: i AR spru Chw lch 5c ?ﬁf&tﬁte ohr zwangswei-
zyl i nder 5 au els Ihgs pse (3) afr- U\A'E'P i t erhin ei ne

€} nrwhw‘% ok ol SAE s Mgt t 8lride@Rd ufaa@ o A 10
die in einem re| ¢ angeor |st der si cg we,tgph g&%}ﬁb gs_

| nnenf lsacligiciGsy RO ARBruét U&PA@%M@Q agber epfirhief Je\" ﬁWv ahs%e (33

sprthen. ggichs GErerimbind BRRAGAS )m.sver net ZU“Sé“chMétb Wutte@'@@ﬁa&fv?&st&fﬁ%uﬁ@@ﬁ& um

ein die Red h%mV@éréléﬂ'Iangeortﬁet/ﬁﬂdérlsﬂiw' o ger masiSgdybi bRl Inmbhfiadhe ady i ahidsl ache

des Rohr egmn @bm [audsBérsich yueIEtaskepRisgsie den Exégrander kopf 1S 1. Appareil

pour fabriuqised EmRsspestchi dey Vemetzudezytie ver| aBt .

r 6si ne r Gdersc@l estreckicunpinkder Batiuad veryin-conpr dreseridicatiors t et e ext rudeuse (3)

conpor t angerdeseMiftel avalier Augértiiénhg desalddhreei nem der AnsprUche 1 bis

mat ri ce () liefern, urelcheenghrada deR)Extraietkppie @8/ ed. 3Appeeil pows [fablkiquer elecontinu un fube de

Ver net zun@dl i nder (7) an cel | e-ci powsinexgtiquigel thermerédragiablepensipranant de

resi - seiner Innenflache eine Auskleidung aufwenstéte estudeuss d3)reomperteantaiee en

un t ubd cYouightung,pash eingm slee AzsadiRiee] BiSng aus eMAEsH fUhelepn grandrin (2) combing avec

noyen (6)% ﬁﬁfuvf‘e"i“ﬁt‘?ebé(m’?‘%’"ﬂﬁiy' 9 @Es best ehtelle-gaowRxiEudps ine camppsifionge ey

und we FEner '““°"f':6?? gige Sskle 'dF“q $heur® du tﬂPo’é“%%'?'? 5%?r°’ Wi e bun

verring erw{obel diese Ausk ng aus einem Material éen ggy lre gP ndr e
; Ic Ku ff ablést und die . e f

de reti c vecr):ff g?s) GrEphdlsLdde R ¢ i cht ung Ut ga %”Fn Y P REuTs RAL faclfie;

bis 25 ay de ladite tete extr udeuse @ia BV tmﬁ( bo‘?époé@eé cher

die Zi @he\yoﬂ'rc ﬁrtbt H3Q eﬂx&rﬁ)deﬁh% tche 1 bis_ GHET lé‘/atr our Provo-

CONPOSI U1 Pyef evel'&ﬁe'?'dfﬁazféﬁéﬁnc o~ B8) E 3A, 135) qudH ‘9@|b§$tlon |t| e résine

tubul ai r epaafwRGdn (HEAIG eam&étuag sk saen konnegpyaghr end une

matrice deneflbhuabatihiny dreked khhsPRBTRden sie das uaéna&héeaa“em.naatlaﬁfofo) @iBposée en

gegenUberdid @@@Bgeflachte Rohr @V@dgerliiétidgercy| | NAr e glar duait bylibdréitid Btculation PIe0r thirdi T €

den Sei t adan B&itols verkaeEmen. 30 pd3ser le tubd A F@ers| dd delld&@ eBlbyant

travers de celle-ci et ayant une surface inteaflsbtice ipdrieae piéaatantion din@smet r e

6. Vor Bi CVutrichigngnaech eiemeler despridbespibilche 1 Dbi goissant vers l'aval, cr oi ssant vers

| " aval , 3B, waelshe weitevhin tiae Mempegdtunegsl@mper at ur r egeh eylindre de refroidissementufi1)aljdpo-ndr e

de ref r oirightunge (@8h eufyelst,) dieiis gem Hirilagba-ung ( 25) séaerf qveli dst ladite imatrice) del ditatation (10)

Ei nl aBbe-reich der AufygityngsciisenangeRsdniebih tre ndkt r i cepayereipidiie 1b.on (10) reich der

Auf wei t urfigs fioduschaefBfisle Rabrchel pingr TempAra 35 pour CPeqiied dlar unempydigede (gidage

hi ndur ch ot 2uphetten. dlisHyediger 'SéF’ﬁé'}e VPéf}?b ra- °°’“P'e"a"t ”E%P‘&&t(b?rﬂ gngp en gyal

rmyen de ﬁmsﬁgggatyr edQ?gT dle ni edr udtg lm ecﬁfrgld 1) pour en-

conmprénarffIREM R dpnBHpyst Zgi?wg'égsebn aval t°“'e' °" ace

heher al '&e Erwei - dudit cyl ihdre rq ?a'te X ﬁﬂ? °' s

o coner SAURGH SIRSpah U Afpalrolg o sl

l stens e a ormant progresswem une s

40 6, o LRLT doANorhatondrl BT € de r@wegm% smau.fs%%rin fiﬂ.tee

buse (121pusd u6sSBikdMops &) Ahdldes VeMRE T | Gt UNTbiRa ¢f21 Léiae QispiRke A saasnﬁ fe b

une sect i QryskylifdfeV @, Sk evefheRigbHhdshs ' CUl ai I esohRd dfdit dyfidre/MR rEibRKssOMRINM a%faﬂns

ei n Sat z (@eindBaotARfweitungsdiisd (18NSR GENt  Pr 0gr @RGUeRITRIOh 2658 E& 160U Giftoh-€,

aus gewAhi Aufwsiiingsduste 1 0K andh ides Kilnuyiderd e r férentielld RBBLAT B8th CorB@NtS Biitksl I'Ori-

el |'i psoTdal)eijpecWiinmiblieani®iUs2s, 2t 28)vet-r uder kopfice 'efide stifvtificdels sifbd, Bt -  4S

buse (12undehasmd, dinsiio¥&ianelibervagurg deagesade | a zumgsavgh | () edispogé/ Jen alels dudit

Ver net z urryisgheh izydderigrechen. sortie dudit cylinewende deidagef(t28) phivs@eignente tekie

6tant (7) und der Aufweitungsddse (10) sow edefeiete extrudeuss, congue de fagon a

ce qued orishisngennch einpre sac Ampiohsi t BiigsdUse ( LOpnaupriacpcigteniaursl lisye pan erépegtant

ferenti elq Beijweichgr |‘”é’ﬂl$%9"? &8 S8tz dgnlauiht e ent r enl|intesptices ni prp bé'ﬁ!l?é? notables s'éten-

W-r nei sol ?e‘?"ﬁqet” ’é‘ﬁ f,e"é‘P"‘b’ZS‘f“‘%Peﬁ’e' 5 f | ceantjdefapanegontinue dudiygylindeacdecpéti-

sortie, €i9hg e‘}ﬁ‘n MEsber t r agiffef-usagp ladite buse (121). v en

(13) dis ng?zyé é:I“ duf: gs§§(“’,’v gﬁrszu unt er br echen.

noyen de ‘gui (ﬁ'age pour 0| gner |l e tube de la tete extrudeuse, a

Vorrichtung nach ei nem der AnsprUche 1 bis une surface

interieure |lisse ne pr~sentant 6, be! ¥elcher wenigstens ein Satz der

Baut ei - ni interstices ni protuberances notables s'eten- |e,

ausgew~hlt unter den Konbi nati onen der 55 dant de facon continue

dudit cylindre de r6ti- DI se des Extruderkopf es (3) und des Vernet-

A ~NA

transversale d'entrée lecglgure se




2. Appareil selon la revendication 1, dans |equel un refr
contraint du tube qui les ledit moyen d'introduction de fluide ‘ m m”H“‘
traverse. un passage (®) dans |e nmEBRIORSR 74®)Btwu travers dugael

fl ui de sous pression. _ 9. Appareil selon |'une quelconque des
revendi - 5 cations 1-8, conprenant en outre un noy Ag il
sel on | & r ARRaMRH Seigh |adﬁ"eid'@ﬂ°"2‘ das Igauel ng ’°8’fs§?5‘é?§b°°é"’¥ﬁ‘tn‘i“ P g e
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apl ati sur cafiens t31dens lepgble@scylilre dppslir ei | sel on | ' une quel conque des
revendi - c@qighg) porcuREREiiEhEY énsuutre un noyen de 30 regul ation de la
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relie 45 aux autres par linternbdiaire d un noyen d'isolation therm que

(26, 27,8 2Rgpateisaibr PR abicdnGud dedn&lerdit de chal eur entre ceux-ci. 8.
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au noi ns Uutégpidion dé &lt@mpérarmnd @5)adisposidagar m | es conbi nai sons de |la matrice de
| adi t e t ot iz pentié d'antda ge ladi®)matice deldilatatiay | | ndre de reticulation (7), dudit

cyl i ndr e dpour enaintanlr b i tore [a7yavesantdeé baedi te nmatrice de dil atation 55 (10),
et de | adi teepératunciiniésiogte & dH tempsiatirede €80) et dudit cylindre de

ref r oi di sseyilion. meis1upériewe 3rlaftgmpériyse deut 8s par des noyens adapt6s a
pr odui re ramollissement de la composition de résine.

' 7. Appareil selon 'une quelconque des revendi-

s cations 1-8, dans lequel au moins un jeu d'élé-
ments choisi parmi les combinaisons de la 40
matrice de ladite téte extrudeuse (3) et dudit
cylindre de réticulation (7), dudit cylindre de
réticulation (7) et de ladite matrice de dilatation
(10), et de ladite matrice de dilatation (10) et
dudit cylindre de refroidissement (11), est relié 45
aux autres par Vintermédiaire d'un moyen
d'isolation thermique (26, 27, 28) interrompant
le transfert de chaleur entre ceux-ci.

8. Appareil selon I'une guelcongue des revendi- 50
cations 1-6, dans lequel au moins un jeu d'élé-
ments choisi parmi les combinaisons de la
matrice de ladite téte extrudeuse (3) et dudit
cylindre de réticulation (7), dudit cylindre de
réticulation (7) et de ladite matrice de dilatation 55
(10), et de ladite matrice de dilatation (10) et
dudit cylindre de refroidissement (11), est relié
aux autres par des moyens adaptés a produire
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