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| NSTALLATI ON OF CUREDI N PLACE LI NER W TH | NNER
| MPERVEABLE LAYER AND APPARATUS BACKGROUND OF THE

wo bMERT17&N [ 0001] This invention relates to treorbbBES$036628
rehabilitation of existing conduits and pipelines, and
nore particularly to installation of cured in place
liners having an inner inperneable layer by pulling
in and inflating. [0002] It is generally well known
that existing conduits and pipelines, particularly
under ground pi pes, such as sanitary sewer pipes, storm
sewer pipes, water lines and gas lines that are
enpl oyed fNSTADINEION®F CUREDINCPLACH LINERUI r €
r epaiwwrHHEINRER IMPERMEABL.E LA 1 RaKRD A PPARAGT UGS War d
fromthe environment into the interior or conducting

portion of tNEAPKREROIASD GF THEATVEADION he Ieakage

may be outmard fromthe conductlng portron of the
[ n t I t

000132, B35 Byt AT MR, SNASROABA o LBl fguts o
plpelmt:sJ atdondré pastidlaty o6 ihsskage. of 6363]in Piacd Badadaving an inner

the existing conduit be due to inproper
impernpaabledpyen by @uBmglneanérméam pipeline, or

deterioration of the pipe itself due to normal aging,
[0002]or Ithie geifeealtys wedl knowethatgexisting soueuity asd paxilwes, particularly

underg&%%ﬁ%serﬂuc St o e ipd, B RAR GUpeso Mt dmes and gas
lines tHBV %%é@[f&e cgﬁ@ﬁ&fn S f1R1Yst H@ ?h?&)‘gm%u{]egﬁﬁedu ko fluid
I'mlar nha de Vi br | on I suc

leakag@. atke EakBFG il mﬁmfbfrd tfiloen &&mlroﬁmeht i@ agi@serior er conducting
undesirable and may result in waste of the fluid being
portioncefnifie yipe kinashi Altcm@tlﬁelyetheriéaka@e m@x be oufwarddhergdhe gonducting

SUrr undL gyl ron nt and [ I
portion (148 BAHEHRCIRY R K PRIERAL aPAlortan, o Sl ¥ ifhtmation or
exfultr§®sH, it Y @esirhbead ak8RAGhIyp bEfdakiigd. failure of the
exi sting conduit due to [o0ss of soil and side support

0003]Of ’H?ee 1&3&%&' %the[ Q}ggéllé% Sﬁcﬂﬂ?ﬁagfbeed{%r to'i ﬁ'@& 1H95a11at10n of the

I ner I NCr easl rng

orlgma(ﬂ Ipi}fthHJ or alﬁtérioeﬁﬁorﬁﬁbﬂrer‘plpﬁ litsé16 duepa Inbrmﬁlld@igg,mrl’tﬁe effects of
pi pes or portions that may be | eaking by digging up
conveying celsrpswer@f prpEvafmateEdl abrashs BheoTphqsE NiPE FPTAS ey be due to

resul t., vari net hods have bhee
enviroiifnt Gt FoRF St oY S R BAE ctalit TRYFRaR": B Efletss on he
overheﬁd PRIFa0€S -or TEigS Bir NeuARt Slodsanamadd vibetienpess %tl&ﬁi*dsuch causes.
hazards associ ated with di ggi ng upand replacing the
Regardiésseofothepepises eedli taakagasangeirdeaisablpemdi gay fregdnm waste of the
i nconveni ence tﬁ ﬁ
fluid being conveye thin the pipeline, or result in damage to the surrounding
environment and possible creation of dangerous public health hazards. If the leakage
continues it can lead to structural failure of the existing conduit due to loss of soil and

side support of the conduit.

[0004] Because of ever increasing labor and machinery costs, it is increasingly more
difficult and less economical to repair underground pipes or portions that may be leaking
by digging up the existing pipe and replacing the pipe with a new one. As a result,
various methods have been devised for the in place repair or rehabilitation of existing

pipelines. These new methods avoid the expense and hazards associated with digging up
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public during construction. One of the nost successf ul
pi peline repair or trenchless rehabilitati on processes

WO b@s/okwsTurrently in wide use is called the PCT/US2004/036628
Insituform(r) Process. The Insituform Process is
described in detail in U S. Patents No. 4,009,063, No.
4,064,21 1 and No. 4,135,958, the contents of which

are all incorporated herein byreference. [0005] In the
and 1elegfigaE T Ok i Sl At TP R TBF SEGTA fagpgrionce fo the

public! ARMAL ,Eor?siu%{ié% r@gd i AP RSARIEe le%ibé'llinev‘&é i3 trenchless
out er i nperneabl e coating that has been | npregnat ed
rehabilifatibn grodessesothet isi agrantlyainl wideesdenisi callied shea lhséid foumi® iFrocess.

the existing pipeline. In the npst w dely practic
The TRRBKRIHEHOCHE t5hAESChivsa s Ietile ) i Whr RatnthdNey Hé@ga%& No.
i LAl \ [ . fdescr | ' ] .
000 110, BT, 00 PR S5 Rl B ol heteim vy
refererdc@di al pressure applied to the interior of an everted
liner presses it against and into engagenent with the

[00057 NN U RER ﬁacg ?ﬁ{heqh'giﬁﬁoﬁﬁ st laf %[onga{grelrgéﬁime tubular

al ong the | eng e pipell 1

Ine. The Insit

liner &f acdsls fabria) Soampr actsimddr bysipulirhpregnable esiaterial with an outer

) i mpr.egnated |iner into the conduit by a rope . or cable . .

1mpel‘rafrﬂ%1w°ﬁ@n% thal s alpeens IRRTASHATRE b B BeTReSeHingopurable Tesin is

. r r .t . 1S . | I

imstal ) A0 o it pBling SIEYE! hO% WA hrldhecd (ftBhshllent of har

procesgxihgtlimey ipirpedlledeutilBighar esélionnpoegRAbededctibed $n &fee211 and

) generally referred to as "cured-in-place-pipes" or )

958 Insiyubprp paigpts: Imthe eveesiomprasessaradial prosyues epplisd todhainterior of

RP,.instal | ation,.. [ 0006]. Conventiaonal .cured in place

an everleg ipftopRensh b PBpinse pad poP BUERoERR 2o bR GARE, §uS of the

pipelifdtds thieNiRP4nfdlld alofig Ch&Rrghs bﬁ'tﬁea?igeﬂﬁe.h@ﬁg I8t hE Process is
snooth | ayer of relatively flexible, substantially

also priappeadnapiléing @l rgsie impoegnated liner inte thecondalit st atepe oFlvable and

s Ao e A L BRI, B
liner té €hlse D glgelgyoe%lﬁg %gafn@ﬂ fhelifRG WRABE &hd @)Mlﬁ{nlggfég%%{rbg dg\Pch resin

t he 1 nsi Iner wth trie resin
impregrayeel lingraians tgehérallwaleferedl fohss toursd-imglagepédasher "&IPP liners"
the flexible liner is_installed in place within the
and the installagien 1y yeferprdstel d QEPR wsighlaienir i zed from wi t hi n,
preferably utilizing an eversion fluid, such as water
[0006]or &lonvergiohnel ceretihia placeeflexiblti wibular dirtevamfatl hoth cheagageon and
. interi f f th isti
pull-mggtgiéﬁﬁﬁfée? &@'1% gn%&?att]lpgls fnrélgg rﬁniséjlgtpﬁ glglpg’ghetjiygry g%( Ireslatli\pe?y flexible,
substah R A LR ® P S bE 18 i ieiaFHE SR G odah@ allows o

resin tatheainiymdgiated fixeto ehel imfer tlineer @faesinnighprégiable MagriaEsubh as felt.
i mpregnated into thei npregnable material then cures to .
When regeiiedy thigrignpermgaizle flwqrieﬁas Mpge thsi pside ofi thg liser Avith the resin

impreérﬁ?ed layer against the wall of the existing pipeline. As the flexible liner is
installed in place within the pipeline, the pipeline is pressurized from within, preferably
utilizing an eversion fluid, such as water or air to force the liner radially outwardly to
engage and conform to the interior surface of the existing pipeline. Cure of the resin is
initiated by introduction of hot curing fluid, such as water into the everted liner through a

recirculation hose attached to the end of the everting liner. The resin impregnated into the
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exi sting pipeline. The new |liner effectively seals any

cracks and repairs any pipe section or pipe joint
waedsnisati on in order to prevent further | eak@Des2004/036628

either into or out of the existing pipeline. The cured

resin also serves to strengthen the existing pipeline

wall so as to provide added structural support for the

surroundi ng environnent. [0007] Wen tubular cured in

pl ace |ine areinstlledb -i.n~and-inflate, .
impregig bl e AL heRrfares © [ LHRLk Sat e HErPR e Vihin the
n I
R 5 G B8 00 2 4 i,
or pip€ g‘ldnhﬁﬂsmoﬁattﬁmem briea to ypéveat funisdradedlatgie osithen into or out of the
downt ube, inflation pipe or conduit_having an el bow at
existing papel5ige r Tetred Tpwa i{SO0TeEYES\iP SHERSRFN 83§ StistME PRA gvall so

d
o to pR SR BBt Be S R D BB e ESR Gve
o007t PR R Lo heerial oot Lanueh L bt and o
ot P B SHAPIERIEH i AAGTIPAFE SR O proos
and pulleddihes .andrpssitturictd n@ithinuihe, exdistitly pipelimd @1 a a:(ﬂlaptm:h sthted In a

into the downtube and the water pressure causes
typical ipstadietion, »iawagibe: ifion Ribe b EORREt Heving Hcaipo W the lower

end 1323 glﬁgxggqlet ki Hean ?8&’}’1 AN EAUSE afgpeess %%#At eigl Jsve{f’ﬁ%%f’adder 18

St t erior sur ace

passedC @tﬁ@ﬂgﬁ th@h&)@ﬂﬁb@ @Eeﬁﬁd upeandfchefed ohchl ad&ethe mouth of the
conti nues unti l | adder reaches and extends into

horizoptag pdﬁwm@ﬁtéamlbmm laodl énserted dntoribe geliapsed bt Thoagoliapsed liner
o L] | i f
v LS P s b e PR v o

the mﬂaﬁiotn'l% bM Bi&-ady %IICP Ru@h a@%te? u1"s 'tﬁ‘&h yatigfo the downtube and
Intr uce into the infl’ation bl add in much the sane-

the wat@rpressuascauses thednfletidrabladderl tb paslh Detdoﬁ the thoeizemtd] pdrtion of the
the everting bladder to cauig the resin in

elbowapd cafsrathecrollapesd irerda cepandegssyst Aig lékterﬂcr:resui@g? AE the existing
condufthe?lllelf ?%rsﬁ)ﬂr@tsthe 1@%@%&5 hPdd gp F@ﬁtﬁ'ﬂl‘ggr n ¥1%£Blad8§i]|31veﬁghes and

e cure I ner
extend@nigitd fihd abmmédmdnaﬂm\he lok s@Soﬂdh@cdéS{ﬁpSin@n A’etﬁi@dlme the liner
typically require man-access to restricted _nmanhol e

pressed p@@ens@ﬁ & dnteriar sedeess pbike @wtm@ ovndsnb ip»@Hey. torgyre. Cure is

initiatdY R RfaaufR LRSS Gk VR Rtk RS nhAfoREBRIGE much

the saﬂn@trﬁaﬁﬂé@ a§ Phd ?ééﬁ@ﬂlahbﬂ e 11008 Yhe Babaf dleeseriaig Bl@mdérft@ cause
liner is to be installed a curable thernDsettlng resin

the redis irl thorieynegneted layer tolsere. esi n absor bent | ayers of a
liner by a process referred to as "wet out."

[0008]  After the resin in the liner cures, the inflation bladder may be removed or left
in place in the cured liner. Both the pull-in and inflate method as well as the eversion
method typically require man-access to restricted manhole space on several occasions
during the process. For example, man-access is required to secure the everting liner or

bladder to the end of the elbow and insert it into the collapsed liner.

[0009]  Regardless of how the liner is to be installed a curable thermosetting resin is
impregnated into the resin absorbent layers of a liner by a process referred to as "wet out."

The wet-out process generally involves injecting resin into resin absorbent layers through

3
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The wet-out process generally involves injecting resin

into resin absorbent |ayers throughan end or an
wep@siontysformed in the outer inperneable fil mPdr/astongo3ce2s

a vacuum and passing the inpregnated |iner through nip

rollers as is well known in the lining art. A w de

variety of resins may be used, such as pol yester,

vinyl esters, epoxy resins and the |ike, which may be

nodi fied as desired. It i.s preferable.to ytil.ize a
an endy Qo PRI FET) lat‘ihsewersﬁala?f@e&ﬁer Bl trpnf i fpcgom and
: ' i it i r
pasinf e WA el S0 RILRERE 80Ut iy AR . &
wide vasetyl dfrrasink ahst bé tgd! sudhOB1PIlyEter, vimth eptens edoxerdsors and the

. wetting out a_liner by vacuum inpregnation. is ) .
like, wiaalt PHeDle e i modifef (st AsHeD), SIt ISRIERFANS, to Altiige, pgosin which is

ot S0 PRREBER A PHLST BOUARd HFSR, s

or hot WetciBst sQBjeefdidas abgroptidRTadibtibheuth at tikmedoldt hight. and
resin injected and on both sides as described in the

' 06 t ef-a t f.of; [ MordM8tion i
0010, OoGn RN 08t SRR, U, KONV, priin i
describedai! Insiguferd ©GIS. Phent Noed, 366, ERowWWlen the SinePahe ineNand outer

mper G e a0 eSS o S RS BRI ppon
e PR oD B o 0, L3 DB sy e o

Patent.! hendttbd efpdratub ifoefvettidoat B thel filk @CRERHalen MhiRSdrawing a
described in U S. Patent No. 6,539,979 and ‘\gpl i cation

vacuurp | the draibng aad @othe/ Ideer 58 4shopin, iy heS.cBateahNo. ¢ 18462h The
' ted herein b . th
A T R T A

eamis introduced into_the proximl access point

[0011]!8:1i Reeand cdfpres bver brenrmade to mppdighticenuli-m @nflﬁéﬂaf@slﬁlcﬁ)thod to
utilize 'oagfipgoe dpable bia@ﬁg{J iGntér ghe? ﬁ)@.ﬁl&ﬁ:—?ﬁ Singf ‘(‘gﬁiﬁ o EI&X%XP IQ%%Q% point as

aster cur ncr eased ener carr
descrifedeinstesiPasntt Ne. 6589,999 fandi ghplidati&y @ubli¢dtRnPNeC 2663/0015247
still requires eversion of a bladder into the _
Al, thgusanéents ofi whickgaratiseorppraéed hpwin Dy rfereness t\Whew dhel everting
this,step pf everting the bl.adder.into.the pulled-in .
bladdef firBp&] 8 a5t §Ce RS BV Euieth ub & BigsyBa defess point
to initidfeObie-oft88 r81ATRIpRenhfRd Ynfd tHRakSRt inRe gl RyéB9 ThisSrocess
process includes everting a calibration hose irnto a
offers fhiezidvhytiagg of ifastarguttodie talibe énayeasod éngngy @arrical putheistegm as the

. the hqgse assenbly into.the existing condujt. This .
curing Hf%é'egio‘%‘??’&ﬁd 2 ebeeea, i L Fesmisa oo gaa Dddex G5 the pulled-in

: r limted into the length of lining that can be
1mpre%?1§|i’e?1§1ue%‘. above ground prior to pulling-in.[0013] A

r00127" Ur ERSLs 3 498l R b \p}’fﬁ’f‘gnd LAL 316248 5 @the' Sutfed-in liner include

n
performing the eversion step above ground. For example, in U.S. Patent No. 6,270,289,

the process includes everting a calibration hose into a flat-lying lining hose above ground
prior to pulling the hose assembly into the existing conduit. This process avoids the
eversion below grade, but is severely limited into the length of lining that can be laid out

above ground prior to pulling-in.
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i nner coating and an outer coating so that a curing
fluid can be introduced directly into a pulled-in
wo 2ovs04773he di sadvant ages here invol ves the di PET/T8L004036628
faced when trying to inpregnate the resin inpregnable
mat eri al di sposed between the inner and outer
i nper meabl e coatings. The outer coating renains
essential for handling the inpregnated liner and to

I e liner, to be into t e_ex
[0013] and‘g\%H@E‘?rrﬁH‘ége%@HttP foREnEEyer B8 in ey GruRss FREY Hiving an
inner c%%ﬁg ﬁb&t%frboa{t g 5‘95%{11? FR| bzﬁgbé oduced directly into a
i'Catl ons to e ever i on and -in and
pulled-imflinet.e Theedshdemsages I‘I&ine linvaly e lﬂqmdttﬁouihsy fiwdhwhen trying to

processes are | abor _intensjve reqUIre an eversion
impregagtep thn desinf mapregnabie 1 materigk rdisnesad corteem dhe cingeppnd  outer

t hi dj I
imperrfsbl e SRR Y srb Ao LERbA AT B AR Fyfrognaces
liner atid fRaldRd (HERAG 8 WNsUIkdanth theaxistingaindsit bhe tidinnePcoating is
fluid to take advantage of the energy avail able to

desiredptiocnl} fve cairng withahe stetwn et hod which is safer, faster
and nore efficient economcally than current
[0014]r ehNle'tHs&tnidmg e trhodificatFMNBRGIORheT¢erdiddV BT pGlkin and inflate
General ly speaking, in accordance with the
trenchl@ﬁﬁ/ehﬂlplaratwa A& hozdr PFQF§Bses 1258 fabar a?telaﬂveegﬁwne an eversion

step andﬂ%éﬁeggl%%fgl 1§cree?ase(ch a e?s@o#l%fr%ﬁ: ui Llﬁe a?la{) go¥ it is desirable

to provadid §hie|ﬁ9)cpcbﬂ1%ﬂcﬁﬁ>§s tehbbili#atiteh thheRAuER c@dle&uh@ gnd £fhRole entry
is provided. In a preferred enbodi nent, the |iner may

and us¢mstearans ithe eying flyidrie rtakefﬁdeflan’@gb lo§ tlneamgﬁﬁ‘cml@ble to provide an

ddi t.on rs of Sln absor bent
installgigRCie HO0 R d SO o IR U EAD: T GURE IRGGFCAY fpan current
rehabﬂ]—tlaﬁoﬁﬁﬁ'tﬁbdébsor bent naterial is inpregnated with a

thernosetting resin. [0016] The cured in place |liner

i npregnated with a thernosetting resin generally is

del i vered to t SEMMARY QK THE BNVENIIOMNt i nuous

lengths. A pulling head is installed and the liner is
[0015]pul Gederahy speakire, éx badordance aviduilte ihvartioa, auﬂmhcfdsﬁni installation

receivi Nng access to_an I nst al | atl on access,
of a regisiprEagRaiedewsd ippdasetlier Witk An fanes umpeamablq Iﬂyar suitable for
rehabllfn!aﬁsg oq' e%ﬁ&fﬁ%h%lgéﬁﬂgst ﬁ‘t?hilﬁgc‘ (Bl Rk %ﬂreaﬁfeeiseﬁmt hﬁrolvﬂeﬂr In a
a recelvin cani

preferﬂeﬂ Seﬁ?ﬁli@lﬁimblﬁt'; thd hﬁeﬂ fn’a[y| have @inchtedral hﬁlef bi ﬁérme‘ﬁb& layer and be
pull-in of the liner 1s continued until e receiving

wrappeiwith additienal Jayass tofgesiacalisorheyt aniersa \mﬁl@j anwtﬁrulmpermeable
thin.th tall
coating ot Bl T8 17 it L SRELA liﬁﬁﬁrégﬁaaaiwetﬁ hhgrpgiefingresin

fitting. The liner is. then expanded th
[0016]  The cured in place liner impregnated with a thermosettmg resin generally is

delivered to the installation site in continuous lengths. A pulling head is installed and the
liner is pulled-in to the existing conduit from a tube feed receiving access to an
installation access, the upstream access. When the liner is pulled-in to a fixed distance
from the installation access, the liner is cut from the supply and a receiving canister is
inserted into the trailing end of the liner. The pull-in of the liner is continued until the

receiving canister rests in the receiving access and the pull-in fitting is located within the

installation access.
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air and cured with low pressure steamfed into the

pull-in fitting. The receiving canister includes a
wale@sioarrge port for condensate and an exhaust PeEMUSH036628

to control air, steamand air/steamnixture that flows

through the liner is positioned adjacent to the

recei ving access. Once cure is conplete, air is used

to cool the liner. The ends are renoved and service is

10017)f i RBtdeagempicigrets GhatliRTHEIE chis jaeiie ren oXpied with
e B DR FRSERS (At ORISR b cni
1ncludd§fatd1@cﬂ1a@§e £ &~ doﬁdﬂh@tﬁ&rfd@imaéxhhuit amamrfa)l«bfo evtitsi iafrgsteam and

pi pel i nes. [0019] Anot her object of the invention_ is
alr/steam rpwc@w dbafaﬂowwhm ﬂmhmfeﬁtpqsmoneﬁea%waltp dhe gpceiving

cure ner h ste
access Qs T 4 ERE o Bireising Y6 pesh A EREr o hP B A rspmoygd and
serv1ceaf§ riefRf-08ed THBtihadN &od RASE %%d%tl@fste@npﬁft@élubéﬂ Bh@&8round
liner with an inner inperneable |ayer suitable for use
and minfmateatininto wderzrotned h¢ases poii8021] Yet anot her obj ect
of the invention is provide an inproved nethod of
[0018]i nsAatdrainighy) i0fs s Bje@dbfithe fHivastion iongbvideval iniprgved method of
m ni mal or no manhol e entr [0022] Still other
cured-igtylacs ihalpibitadionnfcaiéia g pipali WeS.invention will in part
be obvious and will in part be apparent fromthe
[0019]s peAnbihenbbient of GE2B]veiitien intoeproviie Acopwivedleguipment for the
conprises the several eps and the relation of one or
installatigneof greugetin }gl@%ep]én%tp%e,cg S¥ith $t§2Bach of the ot hers,
the apparatuses enbodying features of construction,
[0020]con154 ﬁlathemn@bjactd ofrthanigeaetian o t@apm§ldehatl impsowethpaethiod of
ect such.steps d the roducts S
installqtihn el 5 et df ldkec e B a dine EEREALLE Pygh SFRES for use of

steam{oeélﬁ‘é't}%'lr%fr conmponents, which are exenplified in the
| owm ng detailed disclosure, and the scope of the

[0021]I nv {'ﬁ%mﬁ\% &bJ%%E g%‘f{i&g“ﬂﬂ‘gbé lél?l ) ﬁﬁrgéf:ed method of

mstallet!fbﬂ&ffsat agt dplate ifd ihPyIQ Mg Iﬁﬂnmﬁlafr&fcﬁmﬁﬁhdlé chixg t
the follow ng description taken in connection wth the

[0022]2CC SR Ggl\ék BGielk an E@&;ﬁﬁ)caé?h Bﬁﬁ‘{@ flﬁfénh&%'?ﬂl il hdr belotsxﬁo@s and will

perspective vView o a resin inpregnate
in part b appbrent fiimde dpeci€icaticayvi ng an i nner i nper neabl e
coating and outer inperneable w apping suitable for

[0023];JS nghﬂ \I/ﬂgﬂr?{iilldgﬂ a@or@N b doAshrRbPHE I BEerhINst@SCAINAS eQatidil Hf one or
more of such steps with respect to each of the others, the apparatuses embodying features of
construction, combinations and arrangement of parts that are adapted to effect such steps,
and the products that possess the characteristics, features, properties, and the relation of
components, which are exemplified in the following detailed disclosure, and the scope of the

invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]  For a fuller understanding of the invention, reference is had to the following

description taken in connection with the accompanying drawing(s), in which:
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[0026] FIG 2 is a schematic view of the apparatus

used for preparing the inner portion of the liner
whansogr7an outer felt layer with an integral i|iPOEUSTNGIB6628

tenperature polyneric |ayer used in connection with

preparation of the cured in place liner of FIG ;

[0027] FIG 3 is a cross-sectional view show ng the

structure of the inner tubular portion of the liner

pr ced, by the apparatus of FIG. 2; 0028
00251, Jbie Feiciacoerabeshlt ST &ERLh G & TFi0iHAT MG apd fp place
e
iner A G 0 RS RERAL DRl BB Db SRORERL by}l il for
use in 1&ﬁﬁ@@1® eflisting pgdind angeorddnbe With thawerntion; [ 0029] FI G
5 1is a cross-section of the edge sealer in the tube

[0026] Seéﬁltﬁg RRCAERRY PiRwARRBE abphatud s ﬂir@ﬁqoahhg&h@nﬁepﬁomon
4; [0030] FIG 6 is a cross-sectional view of

of the lmnphaagmgme dufer fedtrlayarepith zmjml;qgral tenea gy tatrypsradire @bksmem,c layer

used il agvi ol R AR e oSt P fieln

mpregnati on apparatus with an outer coating by
[0027] pas%ll(i% g is lae:nw@tse@mal vigwrshowingihe s@uqtmeofsﬂn@frmér tubular portion

havi n | ar wr ored thereon [0032] FIG 8

of the iner pro, g}l%%dts taPBzﬂ %‘gggﬁﬁ;’ﬁ%r wr apped by the apparatus

of FIG 7; [0033] FIG 9. is_an. elevational view of the
[0028] oy H1G. ¢ isia $shagatis imelgvaliosahoyinga desth THRESRHHACEv R ful tube

seahngt g \k’ﬁl ﬁﬂfgc ar%tlgso i agﬁ ﬁ%gr? gﬂerelgﬁ) YahéAnal y\éf E%hsBlicBd and

recel vi arrang e

arrangeﬂQﬁ@E@biﬂmeWhtmthbﬁlﬁfehﬁt\!@ntl on; [0035] FI G is a
cross-sectional el evational schematic view show ng the

[0029]St TG, Oj oY |ch%s§~%eétfbrpf)f the' eﬁ%’er‘sehﬁp dl? IR hifsd &%flﬁg ahd Wrapplng

| ace | ner the type i1l1ldstrated in FIG 1 stored
apparatws takeneflongBnafe&dfiHIGed; supply vehicle froma
downstream or receiving manhol e to an upstream or

[0030]1 NSkt | @ik on crRxelRedtRonal vidie o?’ttﬁétmgf %ﬂﬁed NeAlgrédak @ by the

process to |line an underground con i n accordance
apparatistofi Fite4j nvention; [0036] FIG 12 is a cross-sectional
el evational schematic view of the coll apsed cured in

[0031]p! aFKG.| T riera sthefafs.in @levatiGn dhéwingawrapp@igy bfi thec aiilt enember
is attached to the liner_ in accordance wth the
exitingj sriesht apregRation] WWIHSFW@ ap P ¢patipg by-passing ghe wet out liner

throug}%%ﬂ)%ts!tu%e?lha%ﬁl%%%ulgr wra 1:)111%fstotr£>1c'le thleire%%r just prior to

[0032]  FIG. 8 is a cross-section of a liner wrapped by the apparatus of FIG. 7;

[0033] FIG. 9 is an elevational view of the pull-in fitting with a steam thread in

accordance with the invention;

[0034]  FIG. 10 is an elevational view of a receiving canister, constructed and arranged in

accordance with the invention;

[0035] FIG. 11 is a cross-sectional elevational schematic view showing the start of
pulling-in of a resin impregnated cured in place liner of the type illustrated in FIG. 1 stored
in a refrigerated liner supply vehicle from a downstream or receiving manhole to an
upstream or installation manhole at the start of the installation process to line an

underground conduit in accordance with the invention;
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inflation and cure in accordance with the invention.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0038] A

WO e®s/04778pr egnat ed cured in place liner to be PoEUSt0€M6628
in accordance with the invention has an internal
i mpernmeable Iining so that it can be installed by the
pul | -in-andinflate nethod and inflated and cured with
a heated fluid without the use of a separately

[0036]I nsl#a h2é§l %:shgtg%% aliggqﬁ'leopah%cgle npl &a?é@le coﬁapsed cured in
place li‘ﬁ@f‘Bf PK?S}'S(}S ¥r BThHLS r@@éi'vﬁlg Qﬁflﬁ%r i H@adhb@% tHEaD{nelP €n accordance
I mpregnated as It i s assenb In view of
with the moreatieednéf f ort necessary to i mpregnat e a fI attened
i ner having a resin absorbent material between an
[0037]1 NNEIG. | IBPRI ATeARL-Sedtidt &dlevaigndlschbinetic vighe birRbliger just prior to
coating using convention vacuum i npregnation
inflation@of utedgpcepsdatics svidsibe imventiols. Pat ent No. 6, 270, 289.
In any event, a liner as described in this patent may

the,t eutlllze in he mat odo i nst ation
(00381 .0 oA HA dDREDAL rFélf“‘r‘ ForlaroHer b mﬁ@ﬁ?imw%ﬁ? syith the
A i -in-and-
invenibf 33t o iftelrdl Rip@inciblo LS 3 o' FAREINAPLEthe pull-in-and
inflate m@thodaedh mﬂutmgjami cmmdewnh athentedahlié withoptrdre dsel ofia separately
) | ayer 13, Felt yer 12 and film|ayer 13 are stitched
installeg 1@%@ tign ?@&ﬁﬁx | H’ge 1pEegnatgA Haey mﬂarmer Hapermeable layer may be
il min
preparERERHMEI 3T dRLAkhnt,,! Flelnfler 86 FykBRRA s it is
assemBlédéh viewosfadRe in@es08 léffBrttﬂéeess ol ﬁﬁgﬁ’egrlateya ﬂﬁtt&ﬂbﬁ liner having
interior of liner . Liner may incl an outer second
a res1nfabs@rbp1@ty@ateaalsbﬁtme¢m éhdanes |1mpgnnea@é@1w¢r #l atheteivgupegmeable
oint in.th

t he
coating’ G i ST S Anpieep it Tebe DR AR Soegs ol §- Patent

No. 6 27@2‘89’\” APRES eVérltha AP Us EsdriFREIHRAR! Jﬁl‘céﬁfc %9531' Hé?lrﬂs?alled by the
formed into a tube wth a heat sealed | ongi tudinal

method désetibd@herehi.s structure is shown in nore detail in
the cross-section of aliner 74 in FIG 6.[0040]

[0039]ConFIGhub Usustrangtdfetibld ured id %)lz[&yhﬂb@ Irestufhaaype adlias in the
descri bed in connection FlIG After resin

method ghistplabipe in gmdqm:eiw;ith Ph@ri@‘géfgt(@d Kineth1 kis formed from at least

t her.nosetting .resin I.shed nd | Lner s
one layey G A IPIE e Fipleame b Biaer el SHOLBhe FHLGUE ey Rl form
havmgtd?l 1%&3%9{{] 8fSerAhpEBh e nyﬁqé?fﬁlﬁf‘ﬁyéle§3 nFellt—la@/@f 12 §n<§ Wlim layer
sired | ength as |t i's being pul into
13 are ebrtlche(_i algngiapehinnens ¥ ecioomdabiler linerhl 1. hA crrmplatl‘dle thermoplastlc
film indaef%%rrnl ot%%dta}?ee I01r extruded material 16 is placed on or extruded over seam line 14
in order to ensure the impermeability of the interior of liner 11. Liner 11 may include an
outer second felt layer also stitched along a seam line that would be positioned at a point
in the tube other than the location of seam line 14 in inner felt layer 12. Liner 11 is then
wrapped with an outer impermeable wrapping 17 formed into a tube with a heat sealed
longitudinal joint 18. This structure is shown in more detail in the cross-section of a liner

74 in FIG. 6.
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[0041] Integral inner layer of liner illustrated in

FIG 1 is inperneable to water and air. This wll
wa@bkdosmurse of air to inflate the pulled in |ineeT/ARINN/036628

steamfor cure. In a pull in and inflate installation

in accordance with the invention, outer coating 17 of

liner need only be sufficiently inperneable for

retenti on of resi n and to prevent damage to l'iner as

| ed |n e . exi pi pel i ne r coatir .
[0040] 1 7 ¢<§1t§@ﬁé$ aiepgt F liggra ﬁ ob n“faﬁ‘Bfa@BH f i @ﬁﬂn&d n
oy f fiinalyol
comecH{F 10} ?o&%%ﬁgﬁéﬁ?ﬁ% e e PRl Mt & Mimoscting
resin, firdblied ay&ﬁmﬁ&gaﬁmédaﬁmr alddist stomdl ini arpefeigomtiod Uty ar somtmuous

escape and remai n inside of outer coati n 17. .The fact
lengthsttp étlplél@a% piegnaterpeire of the rave. harradd 6 GURP 3 fesited Aenth as it is

being p&lﬁ¥§ ﬂrﬁg %léee?}gﬁﬁlr}%ﬁﬁ%gﬁn%fé[ e\{lvggma}tl a&’}t{l% e’tﬂod%%nbed below.
100411 ol bepal o gy Geelineii Iaunpragh n B :]:’ t@a : Bpesblp water
and alrI '"ﬂﬁg wifl aﬁ'l%%&“ﬁ&%# ﬁ? to Igpa‘%g%he':ﬁpleldeihq{?{er lah88feam for aure; In a

nmeters, severa or resin I npr egna

pull in ﬁiﬁﬂ enifil gtk maa/lldmnuaeﬁcoﬁehée Wiliehe Iiendyn baiter cvating dl7 of liner
or synthetic flexible resin absorbable material, such
11 nee@@nbobg/ affigtently driperraeahdt o5 reisyiiamef resin prebjoyRnsvent damage to

e 1 00 S4B B, She SRR ot AL VED s apie

after rdsi ﬁh%afe@iﬁtﬁorilﬁn@%e@ﬁoﬁ fooh b@h&ff the fBitgNaate after cure. This
pol yet hyl ene or pol ypropyl ene, a vinyl polymer, such

allows a@yp@hly\m ngdseg Hirappiedejn ompesgmtegiu fadt H@y@ 4% 4ngl wey| additional

he art or.m. evvln ad e bondi .
impreggfieq ayees fspissegendh 4%9 ihidieel Eldin B TS e fhating
11 T I

layer 17%? ﬁof Qoﬁ U.Dco ra@ﬁc i S'fl'o?é agﬂl QFstlg?rlﬁ)élﬁ uk g/ti*gfrln éc??tglhgér without
causmg tlelaﬂnn:s:tonnlgetmeple Ilayn&fs [ Wlmnethabatér-lapateﬂéayur ng iregal to the felt

vi deot api ng. [0043] Felt |ayer be | npregnat ed
layer dphrrt%lqyﬁslaay ORGHH 7 FerytaeR,An Hed 1 ref(ﬁ? SpEisupsIRPoTieg ¢

| ayer 12 is inpregnated with resin during assenbly of
[0042]1 i nlé@r larger tlinen deamesers sqyeratdasire offelppr regin snpysghatdd material

may by (WsRdneBel TR Hadmavy Sl hoiilor SRuEcianeRiIq resip aserbable

u I
1rna’cer1é}r %Lg%l %é‘g&?gér’t&g aer 1 g%rokﬂghjl %)relgt%f : c g‘g?rﬁ slurg]h as eglass and

carbonf eAtteﬂna‘gzmlyuﬂlemgsmeﬂmnhmtdrmﬂj mayt oe afdfpasi tlenircesble inner
layer 132@3}/%@25 593&0? alo e Egipggw %ge%ng@Bg(gg%g gdny! polymer,
such af BB hidifte. R MR ORE RORA I8 BOAS el SR form of

sewingy Aikssivd b@idiﬂ% dtiflah® inaing, @R a9 tdthes | @@ Serdent! Mearisni@rbe used
coating is a barrier to resin flowin aliner with
to join dhermatgralimter tubes. In the initial step in all trenchless rehabilitation

-

installations, the existing pipeline is prepared by cleaning and videotaping.

[0043]  Felt layer 12 may be impregnated in the usual manner using vacuum.
Alternatively, felt layer 12 is impregnated with resin during assembly of liner 11 and then
outer impermeable wrapping 18 is applied. This avoids the difficulty with impregnating a
finished liner having felt layers between an inner and outer impregnable layers. In U.S.

Patent No. 4,009,063, Eric Wood proposed injecting resin in the felt layer using needles

9
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coating. In order to overcone these inpregnation
difficulties, liner is manufactured fromendless rolls
woboosSlat7stoat ed and plain felt and conti nuousl BCT/US2004/036628

i npregnated prior to application of an outer w apping

as illustrated in FIGS. 2, 4 and 5. [0044] Wile felt

| ayers are fornmed into tubes by stitching and/or

tapi ng, any of the conventionally knovvn nmet hods for

formng felt qQr o resin i erlal l.nto
inserted s 0PoSis Fide 8T ArDRt A BT RheR T an 15 PRFHELH Sgauires
cuttmg’k“)%lﬁ ﬁ&%hxﬁ%ggééﬁ%‘%w%% fg% gﬁ?{e}gﬁhﬂﬁ e?ﬁe a%/d&n@%ﬁg ion process
taught imnes. Hangae N at#66,01ayesuld Sobye praekipalngless thelhasiureis drawn on

strip, extruding a |ayer, of polyneric terial, or
both sudé%\@s flgs inagT @ﬁ@tlrtgalﬁea HTISF de rre% tlass m gﬁtﬂ% OYitlképner gad outer

coatmé f 18 Reaeh G LovERloGle 6@@‘?@{3@&5&1 glsfﬁleﬂlﬁg§ qlr%r éln]g rﬁanufactured

W ng operatlon errin

from efEldR®dolll®bf TR tobAida Usldyplhi INEné doﬁﬂﬁﬁd’hsgf nﬁpidgbﬁte@fprlor to
resin inpregnabl e nat erl al wth a sealed inner l|ayer

applicajfon; afparawserbveapping es ilkustiatedsindsS. A, 4 end Sof coat ed
felt having an endless length of felt 37 with an
[0044]| npﬁﬂﬁbafelltelayay are f@nieddinay atbea byi steching nabl/or ahpieg, 8 of the
flat formw th coated, side faci ng roller 39 to a
converiggals KRPY Ia@tbpé%fmfonpgm@}t oFRECH 5T ﬁ@pragmbé%nmienal into

tubes 1|s Iglgl{[%)gg S gﬁa E%}l lg{ U ag{ Q%ggrg{r% b%st%ac\)/f{ \glg %@f@é A)g%d}/yswes
as welb 88 flafig ‘tﬂﬁl‘dhrﬂge PFpd ﬁﬁy B@@ppﬂ)ﬁd&o %ng;@r ﬂQdaﬁ@ﬁmelglmpermeable
machi ne, gl ui ng machi ne or ng apparatus is

layer ]ﬁ}ob.mappilymgga@ agdlgspisr strips g}ﬁfgldmg adayer of7pelymigric material, or heat
s P GRSA 0 XS0 A 5720 P B s forme

durmgfa%"e% ﬁi&gﬁ&g 41 where it is deflected by deflector
and wr apped around support franme 42 and seaned into

[OO45]a t Rgf‘eﬁ} B&ﬂg RG> g,ﬁglﬂe‘tﬁb% f})g g%&ﬁ\ﬁ]% }If S%Hgé ieﬁﬁ%‘bh of a tube

I nmper nea ayer e -“ou

of resﬂﬂmfofegﬁalﬂa&ﬁeﬁénaﬁl widthh BenlEE itinef 1y ér WhEhserthehBleenA8idlSs shown.
| aced over seamline 46 to form an inperneabl e coated

A roll p’ép@fﬁed fle3odavieg awndlns% by off Egdedl7 wiitheaminremedige layer 38
ontJn sto al ong, t ubul.ar..s ort
i fod QU R GERHORERIEE 3 %l 65t Wiih coateaCHios FBRfotisf, 300 @ be-
fomn%r&%em' Taped tube msnber 45 is then everted into
ubul ar support franme 42 so that inperneable | ayer 38

o0s 9 B P AT 923500 Sl Bl IR o povima

end 42a and a distal end 42b and a film deformer 40. A seaming device 43 that may be a

sewing and taping machine, gluing machine or flame bonding apparatus is mounted
above support frame 42. Felt 37 with impermeable layer 38 facing roller 39 is fed in the
direction of an arrow A to the proximal end of tube forming device 41 where it is
deflected by deflector 40 and wrapped around support frame 42 and seamed into a tube
44 along a seam line 46 with felt 37 on the inside and impermeable layer 38 on the
outside. Tube 44 then passes a taping device 47 where a tape 48 is placed over seam line

46 to form an impermeable coated taped tube member 45.
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along a line defined by an arrow B. At this point

everted tube 45 has the structure illustrated in
w@e@s®4meTtion in FIG 3 with inperneabl e | ayePCB8SING/036628

the inside of tube 45 and felt layer 37 on the

out si de. Tube 45 then continues to travel in the

direction of arrow B for the addition of one or nore

plain felt layers. Tube 45 is then stored for further

0047 AR A A S RS 500 G Ao Pl
to an RNEMG 1913% b Gy ahtdlr @l 43P of h\gﬁioﬂ‘/‘frﬁﬂ@'mg Tﬁ&g"ﬁbe 'fl:cl)%nl))/e? 45 is

Il ust es In schematic th npr egnat i on of
then ebdrtaf inta ubudar suppberfraihe 4BIe?roethat uhpem&ab]g Ipyd:ﬂ (>0 1sb;10\a on the

. i r of ruhber ered_pulling roI s 52 and 53
inside 9§ ehse |45t3t§|dt Fouithdmome Cmupror i i3 9rtubeee SyRnoEiTame 42

along aeer‘fé dt‘#g rcalﬂrﬁ? ul?h t%ggﬁxg 5pJ1 u%%r%é fBe A Mu@he structure

passes over

111ustrarted irEéro5§s@Jﬁdndﬁ\BIGt Bewfthl linpbgh@ible Riyeit d8ven thd itsidedof tube 45
bottomroller 59 that turns tube 45 in an upward

and felylayee BV on thooufsislgi Tube 4c5cihpm eerfiniigs foirpe én B diragtign of arrow

bout
B for B384 o SRR ord b L Vet s oot fog Mitner use,
wrappB@agitts Wnf bete Ninpefn¥itile UdatiARd of TRAE Qb@a%)@ss&b &irectly to a resin
i mpregnabl e layer of tube 457 The hei ght necessary t

impregiation depse Showh entFle dgrioo to fipalegreapimgt he i npr egnabl e
material is dependent on the viscosity of the resin,

[0048] heFIGi skifiestgated it ehérmmie dnabiproFabitsn af aapehgine1 of tubular
speed of feed through the tower. At this tine,

memb%iﬁ e@ﬁl&ﬁa aber4ibis pled bivtd prir pbrbengovesed ptdhygfr@ﬂels 52 and 53
nto i RGO ABE et A, B4 o PR} P8 e st

resin Wt&ﬂﬁﬁln% infReEndt6P8f FRABLE tlRYSY. @ﬁb@ﬂS’ ﬁab’§e§ fover roller 53 and
i nper neabl e wapping 72 is ready for installation by

down theefupluhdightnofatoniien fSdatoea tretttumorol€hiS9 thm tinods fube 48l dnyan upward
. ..described in U S. .Pate 9,063, the ontents
directigh TGARAT oF TGS Por Qe el R oyl Wt Sfieh cBou Fxthdourteen
. |
feet 1nQQ§¥1t or?ut ggli ie)@ g%lg?%%g;[/ gl}r(fg F%E‘t Ec?’g{ggﬁ&afgreﬁ%l?é hg%cgéufﬁc§nt to wet

out antiampnégrmteet}khmldreg’lmbldjmet of tite: H5.eJdvaARigHt neﬁéﬁaf}ato provide
i mper neabl e | ayer 38. By proper selection of

Sufﬁmﬁ%tt @aﬁatpsmﬁ)é?gqaﬁﬁ therizmpregiable Piakes BeRendaylepn 383 viscosity of
the re%ff Cﬁ‘leaﬁ c%ﬁjes%égcéfn&%élni?ﬁb%a%% %](‘ljé attgrn atl ﬁdré]l%l t?lﬁ rg'ﬂp@%g %g ﬁ%e%erhﬁough the

tower. POt thisolﬂmb Nithegatbs titgs s @Attt towet [A0RGkady $6t ﬁnal wrapping
illustrated in FIG 4 is a filmwapping and sealing

with ag pyter sRp@Bcehigtcorting.udes a former pi pe 64 having an
inlet end 64a and an outlet end 64b and an edge
[0049]  Once at the installation site, impregnated tube 74 having inner impermeable

layer 38 and outer impermeable wrapping 72 is ready for installation by the pull-in-and-
inflate method. This method is fully described in U.S. Patent No. 4,009,063, the contents
of which are incorporated herein by reference. In the case of installation by the pull-in-
and-inflate method, a separate eversion bladder is not necessary to inflate the liner due to
the presence of integral inner impermeable layer 38. By proper selection of materials for
integral inner impermeable layer 38, such as polypropylene, inflation and curing can be

done with steam introduced into the liner 68 once in position in the existing conduit.

11



10

15

20

25

30

seal er 65 positioned above the m d-section of forner
pipe 64. Aroll 66 of a resin inperneable film
wOoRdosniEs7 67 that is to be wapped about i npr epCBHUSIN4/036628

tube 55 as it is fed into former pipe 64. Resin

i mpernmeable filmmaterial 67 is fed fromroll 66 about

a series of direction rollers 68a - e and pulled by a

pair of drive rollers 69a and 69b as filme67 is fed

ove ers - to. a f rmar e 64. A.deflector
10050] 77 Blso gthertied i B edris s i1F S7ahiBg: kb sAURE FBHORF3 that

r I Sotietf
fnclude? %%m*e?@@ 9 ﬁa%?}é 2‘%%@82@239 o6 AL LR G4 b Af edge
sealer Gﬂtpmfthdtdbevefthemudwaaoﬂ df dformerp pipeeadl eAmailb66 adf a resin

novi ng along forner pipe 64 is lled in a directjon
impermagh]echliemaksyiah §7 4hatd s EDE BT EDEHATERISERAC] BIOReS S it is fed

into fo{ng epﬁ)? ef?f :/R%s&o #ﬁ}%agl% fﬂ?% el a"ﬁﬁj? Iyedefﬁgfr{n £t g@ta%out a

series dﬂtﬁfécﬁén 261tbrp¥Rh €@ dnd ﬁlﬂl@d%@ it f dmvefdue@@ 6950%(13 gveds film
dashed arrow F. [0051] Referring to FIG 5, a

by
67 is fadrm rel&rs 76a1 ald toiaciprmenr laipg b4 s dadlefiects Hnat dusletrend girpas film
64 al ong e 4-4 |

67 abogESEgive A1 priprpIHAE GG 19 SETAFHRL O boT R B 624N a tibe
72 witQVEl eﬁgce s@%’lt g8 d&t?ﬁdlﬁg F TR adlP h&bfrofANCerdeb e 1o irﬁpermeable

everte e seal 737is now’ nside w apped wet-out
materidl uh@vﬁg ahmgl fortinsr plplel @disfputied aut |dateceod iGddated by anragrow E to
pe 68, Quter inp able film72 my be ap
inlet elaﬁi |6t41a o FSMER RS G FRGHRDON {2 clasfé)r\vma%ﬁy rﬁvgrtf:% into the

1nter101ps fela%l%l te ?M and! éﬂjﬂg ﬁ) ﬁgr E{s%s?: Sa'ﬁa‘é@hﬂéa ﬁ @ §ppos1te

d1rect1mmmam@e§dhsmaran%Bhovvn In cross-section in FIG
6. [0052] A supply of a flexible inperneable tube is

[0051]I oagefl Y R Ff@ QU §1 € seohaCReRS thedudh! s%ﬁle?'ﬂ@earﬁ?’former pipe

having ar i nl et €nd 83a and an outlet end
64 alorgiimedrdan &Gt dhe sldvh.e Sedlegd S fosins etigewseal 53 in flh‘nenbe 2 as film

inlet end 83a of stuffer pjpe 83. As 55 en
tube 73 RpsSES BV ¢ geautﬂdes? Wr Bﬁ%é%@ﬂ?%@?%@dﬁﬁ@@lﬁwgéﬁa seal 73

f
iS NOwW 11%518%J l“%ﬁ@% giux%ett g\ﬁetﬁﬂ gqlg élols glgé ?’nﬁ)gn P)lhlg[& déi?ﬂ ?Lﬁp?f 1;ofrmer pipe
68. OBteREnpdrrh€atR fikinOope mmb@gﬁpﬁc&ﬂpﬁbhbﬁ) ob aftér WletdoaavEs the case
outl et end 83b. This forms conplete liner 86 havi

ng
where ﬂnmsrprlcvfd@rwwt,etwba;ﬂérprs@r@m gs shavat in H%r%ﬁaf@dehrecﬂy to tube

h
forming 3Ecrifly ?étm e ééadﬁr”révgﬁf#%? 78 SBaBSn st SebfY
[0052]55 Srsaipoby & & ARKbIG TPaeIgHogHbERL B 1oie o%mg%éﬁs‘{&e sutface

of stuf?é%t nﬁ@' 28 I{a‘ég@ b 1ﬁi§@9n 3& th? aff 'S‘Blﬁg{ E‘i?d?.ﬁsbt '"In{g?egr&téaotube 55

In-out |rrpermea e coat i ng
leavmg resin tower 54 is fed into inlet end 83a of stuffer pipe 83. As tube 55 enters inlet

end 83a of stuffer pipe 83, impermeable tube 81 is pulled off the outside of stuffer pipe 83
and everted about inlet end 83a into the inside of stuffer pipe 83 to envelope impregnated
tube 55 as it leaves outlet end 83b. This forms a complete liner 86 having inner
impermeable layer 38 and outer impermeable coating 81. Tube 86 with outer coating 81
is removed from outlet end 83b of stuffer tube 83 by a pair of drive rollers 87 and 88, or
other pulling device such as tractors, in a direction of an arrow F. When an extruded tube

is used in this embodiment, there is no seam in outer impermeable coating 81. The sole
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12l imtation of preparing tube 86 in this manner is
the length of inperneable tube 81 that can be pl aced
worshuf7ser tube 83. It has been found that abpeit/u$2000036628
feet of an inperneable tube can be conpressed onto a
stuffer tube of about 20 feet in |length. Longer
| engths can be stored on |onger stuffer tubes. [0053]
FIG 8 is cross-section of liner 86 as it exits
. . stuffer tube 83. Liner 86 includes inner.tubul ar
limitatigg 45 SRR HECSbR 6B QRS SRRTIFRLS HHEen s Paipifgmggple tube 81 that
[ | £, el ti a i
can b Rt e R ot ho B o M PP 8% of an
impernsdablefl fiibet ¢dre b8 Tonipressed 8mté acstutfes tobd of abubularfeet in length.
wrapping 81. In view of the fact that tubular w apping
Longerdengths garpbe stotassen loager sialder tibefe, out er wr appi ng does
not have any seans as in connection with FIGS. 6 and
[0053]8. FIOD34is cAbsstdeetidn oflimert8toas it kkitestulifer eotiet§3ngliner 86 includes

WA A T A -
5 e BASHASEGBE A bRt PRI B s e

83, lind?i §8ein8lides 00eb lubuhg eviappinke 1l Matvaéw alfitkanfawt thew tubular wrapping
_ inpregnated tube 74 having inner inperneable |ayer 38 )
81 is & pgcaondy exbpeedndals, coulprappining 21 dogserefy havsy any seams as in

L.nst al,] gt b he pull-in-andinflate nmethod. This
Connecﬁxg{lﬁvdgl ﬁ?ﬂh ﬁ“gi escribed in U S. Patent No.

4,009, 063, the contents of which are incorporated
[0054]her/gr e meey el SHAHET| 35 PHENE J8Breamating davPasT oF Offger wet out

e e - | late.. r i .
v B R R LR e ST PHEL S v
55. Thieheripr #rElee 56fart thearfed aRap Y B’ ipeormé: piBy 69 bogatfer pipe

selection of materials for inner inperneable |ayer 38,
83.  such as pol ypropyl ene, inflation and curing can be
done with steamintroduced into the liner 74 once in
[0055]posOhecmnt the mstalletions sitagingmagheted hj@0B4haking inner impermeable
i mpregnated liner 101 simJar to |iner of FIG is ..
layer 33 fd AUt REBERA gvrtaspmsjzpl.s st a5 ot hsiSlaiomps hapihin-and-
- | NV [ - i I 1
nf R PR AT MYSKERA 178! Bt ol h0RE i opins

of whighubte- inBofpokdted Beb@2 bl @efetdeel Mn tthe caeostinstallitidd by ¢he pull-in-
. 102 includes a tubular cylindrical section 103 having
and-infate magthed, sesoppiste aoasign tfpddar isadneassspiyniosiodatettbe Hner due to

the presPhed O ol ihPimePRaRiS . BobBPsr SleorRine B PRIrHGR for inner
impernéible 1dyel 138, is06h 92 dIPslopiiRbe ainflatieAdad 6@Me can be done with

steam introduced into the liner 74 once in position in the existing conduit.

[0056]  An impregnated liner 101 similar to liner 11 of FIG. 1 is installed according to
the process in accordance with the invention as illustrated in FIGS. 11 to 13 to be
illustrated in more detail below. FIG. 9 illustrates a pull-in fitting 102 for use in the
process. Fitting 102 includes a tubular cylindrical section 103 having a flared section 104
with an external rib 104a to aid in banding liner thereto with band 105 for securing liner
tube pulling head 102. The forward section of pull-in fitting 102 includes a threaded cone
segment 106 for receiving a pulling cap 107 having a pulling eye 108 welded thereto for
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segnent 106 for receiving a pulling cap 107 having a
pul ling eye 108 wel ded thereto for 13ease of

watdaaoment of a pulling rope or chain. Cap 10FCT/8S2004/036628
renovabl e and a steam hose fitting is readily
attachable to a threaded section 106 of pulling head
102. [0057] Turning to FIGS. to 13, liner 101 is
|nstalled by attaching pul l'ing head 102 to the | eading

case of gdachiment O poiad SO BECTHR0 GAP L i oM GBI, siegm hose
fitting Iibaféh@i?}é %:ﬁﬁﬁlevcb 9 LRtién 306 oiig\ﬂl'liﬂgth%'aa dba on

i ner I's usually a rope

(005710, ERiS BOFIGS: TR LT maﬁ?ﬁs‘é%w%ﬁ%%%m% ﬁého%lhﬂ% head 102

to the Iéﬁmg lefid b %nelRﬂﬂeaﬂ(p&chl%dachEﬁ%ﬂ ste8 Hadls | '109 EMRr 108 s pulled
recei ving manhole 112 that is usually t

into ard@mtﬂig Hmdlu[ta]riﬂdhamr@ai rédemang h@xhhok P zirzeidaﬁ mstallation manhole
'.nst atl on_or am nmanhol e 13 ver, vi

13, 1 fol fpdaniautblen oacg&e bl 1 0b R Igis 11'and 12)

with a?hgﬁgl[mgﬂ&? 1b%gﬁf 1};1%1 sﬂta.ﬁ F%ﬁ?m@faﬁﬁ& R‘éﬁHOIfel HEdrRope 109

eam can ner cure omeilt

is attachrdhiol gullif®eH8]1 08 @eddﬂ’lﬁg rélihols 1 pllthads tueuallst therd@wnstream
fixed distance frominstallati on manhole 3 as

manhol¢, gn¢ dipey 199 isrﬁldll@-‘r to grstallatign %mp?énapgrl@@ dd e|P;ovwer in

, in 1s.,staopped t.0 wfor | staII ti
view ogetﬁg f?, hcg?ts QPIS%\‘?’?F &18?\’8 fg)r cHgng ‘ieaﬁ%, anes bqer ]]Oﬁ K 9% place
pressuﬁ%‘c?ﬂl‘iﬂd%d“s%lt@ b be'5fe'd3an|d| the ﬁhé@&@@d franﬁ@ﬂfet manfoke! G
10. Cani ster i ncludes a hollow cylindrical section 6

[0058]h _av b‘ﬁ%ei%ngloTSI %?gﬂf’fgd lcoe%iﬂhﬂ‘ ffﬂg:dlﬁgtﬁx‘%et {‘}Rﬁf({ngfaﬂ 1on manhole

or securing cani st

113 aﬁlin@kheeftedl ibye matkek. 1092 ot enanmipte applorirhatelyt lﬂbefeétlﬁhe pull in is
extends from | eadi ng end 117 of canister 115 into the
stoppefl ¢ allpwHopmsiallation oba recaiving genistar &l F:ﬁOaﬁhﬁ trpfing end of liner 101.

. l.ocat. 6 n s 15 .
Receindfif Bitef113 LEIBHEHEL ™ 4R B EIER 0T kG dact i Soipeipds o hollow
cylind#tdl edtidi 1 BeAGGinStLadRel dhabbd suea@@% i 1 ppwﬂm%dtaﬁalt Abd118 for
st eam exhaust hose 124 shown in to permt
securingy gfphstng 1¢anwidtiethg 1Biling emd ek lhlaensﬂObu yﬁ’ecalhli:aneatg roollactor tube
er..cani ster, 5.1 s .sec ner ,101
119 etsgidd fra i gad e oF SR Ef duSsinid o ﬂbeoé‘?t?‘il%rn% liger 101. A
condeﬁs}d?e d’rﬁfnr 1340 16&‘5&9:5’541’}&3 ﬁgﬁﬂ% @G IckhiBQr TREN %&c 16tction 116
his point, pulling IS wthin reach ol the
mcludssu:nf elbewi seciios 120 Maﬂhl othreaied gteani BttinBul2R2-fon coafeclify to & steam
r enpv from pul Li head 102 and, a steamjnl et hose
exhausf Ji9s¢ ﬁgg SEQVEJNy %Kbgl@ fonBerRah goumIte @astier hl> ta am exhapst pipe
above%gﬂl f steam hose 124 is connected to an exhaust
ol d

[0059]  After canister 115 is secured to liner 101, pull-in continues until canister 115 is

positioned at the entrance to conduit 111 and receiving manhole 112. At this point,
f)ulling head 102 is within reach of the surface in installation manhole 113. Pull-in cap
107 is removed from pulling head 102 and a steam inlet hose 126 is secured to pulling
head 102. Once the trailing end of steam hose 124 is connected to an exhaust manifold

above ground to control heated inflation liner 101 is ready for inflation and cure.
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above ground to control heated inflation liner 101 is
ready for inflation and cure. 14[0060] Air is first

wo paosodrsed into fluid inlet hose 126 to expaneCT/UREN4/036628
101 against conduit 111. At this tine air is changed
over to steamw thout loss in pressure in liner 101
and cure of the resin in the inpregnable layer begins
to cure. At the end of the cure cycle and cure is

co ete_ the steamis c ed hack to air an
[0060) 0 Rreis b ieiged gl e celat o elr?'ée'?oa?’maé‘gh]é%er {01 against

condul{: (1)91 eg_\& tﬁlsatnggsa'ur %dchaﬁ%egfeg\é&' tg) sté%a‘fﬁvvﬁih%% Fcfs@ 1hspr%ssure in liner
101 an&@flﬁe bothentséin ih fisd Ahpraghadle l”@ef‘lbegin&diaﬁier exmihe end of the cure

pul ling head 102 and trimliner 101 at conduit 111.
cycle agidrdureiiy wmplet,eetm stiepne aswlsftneﬁd baek ite airegnghvlderf Ydms allowed to

cool. {)ﬁ%*: héb?%@g%?q{g rh%i égo ng to é”a(ge\flr?% ievgﬁyni {)n\gfpgessﬁre }s reauced to
Zero th% rosk@leetletel A0Ekhed Eafg%‘ chi@dlstaflaBen 5&%‘1013‘513 ddremove

ocess i n accordance with the i nvention readil
pulhngaheadv\kf)Qomﬂi tromdineril A1 eheomthitiht g Siroflaghy | recéimingnenister 116 is
i Li ner,. havi an in er i er.nea

| ate and cur n bl e
removq'x{;ﬁem TROENHg %\#}hﬁ?gdam gL Ofys S BigeY foidghis dme Chre tner
101 isfyag???i%lyqa{eyg%ﬁgt gr can be easily pul I ed in and

usi n i ng head that can be coupled to

air_for in team for cur
1006117 cfp gt L6l SR Lo Bl { Hith T imvention readily
allows da8 k@ hithiAGh& ad Rl e dfﬂ)u%'iﬂ'a%ﬂ%ﬂﬁt@ QM8 cafifgRdinef BhPing an inner
process limts the need for man entry into underground

imperraeabbs kyahwith flow-tlirsughgstedre. Bygpmctlcang tlepypravess| abibaldrnmember
the, steamto cyre.the resin s cant|ly f ster

can becisily AR A0 NZEA glsexgrmull?}&q eadothal i pe Efﬁg] to air for

1nﬂat1cln afd sle H‘Po? nggm%e%lle ﬁare%aﬁ'e% a5 ﬁlaﬁﬁ%lngﬁ’ th’ll.t]hlﬂbtﬁg Qiner by

nong t ose € "appare romt € preceal

mstalhﬂg&xcxreemzmgncaneeta #ove grewtd. yThistpaboessd liaumics thelmaeé for man entry
certain changes nmay be made in carrying out the above
into unylepgreyrd acGess Méll]@éggyzp%ﬁleﬂﬂghgcener@h availablenim the steam to cure

the resGENE UGN BERE 0GtorRah TrlLinPibe SFRRHAHoLRAR, (ha
al | ontained in_the ab %escrl t|o and

[0062]Sh0%wgﬁlr{[ﬁ}1§1 e é‘ie@diiﬁ tll}e lomjxc’@r OVENY png) ose made apparent
from thé" FerCQ(.rh %%&?ﬁ)’tﬂoﬁl éi%t Rk :ﬂn&Pﬁnd rbn?cgl éeﬁgﬁi E'l%nges may be

is a SO t e under st oo

made 1ﬁQﬂai‘r9mgrtg1t theaabe pirécess) e thbedestribediogredua) dndoih the eonstructlon(s)
r%](eener ic and specific features of the invention herein
set forfleythoul dlgpating eﬁrqm theatpiiteandsscgpe phihedappuions ittip éntended that all

matter co %H{e'd %? tl?ﬁ%n er e &ngtﬁ%& rfg%: %g%uﬁgmpgﬁﬁﬁé dpa%vmg(s) shall

be interpreted as illustrative and not in a limiting sense.

[0063] It is also to be understood that the following claims are intended to cover all of
the generic and specific features of the invention herein described and all statements of the

scope of the invention which, as a matter of language, might be said to fall therebetween.
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VWHAT IS CLAIMED IS: 1. A nethod for installing a resin
i npregnated cured in place |iner having inner and
W@i08/04717651 N i nper neabl e coatings i nto an exi SPCTYS2004/036628
underground conduit froman installation access
opening to a receiving access opening, conprising:
providing a length of liner suitable for the I ength of
conduit to be repaired; pulling the liner into the
conduit fromthe receiving access opening towards the
installation access oper@iIQINIS a predeterm ned
di stance fromthe end of the conduit at the
etk [_QULANVESS §SS openi ng; providing a receiving
cani ster having an open installation end and a
rlecei VA mgetbort] fovi irfstadlinig ai msiouinhpregoasep lcurag in pltallinen aving
: t he open .end of qtaﬂ recei ving cani.ster into th .
mer aqult?rﬁﬁs% P ge‘F‘?artﬂé‘S,s HEg R FLTURG ‘{nélefﬁ!i?‘f‘nqe ¢nduit from an
: ' Lt he . J-at i ; ' o that the
install{tiloctd BehE f A3EngL wPLsEI0EET AL RIS
I nst algravidimg alesghofdpensuigaibdnfbrithelengtheofdonduic anbstepaired;
is positioned at the end of the conduit at the ]
r ecei \AUHingtbe divsr B Hierpnduid divae thewgcainingaceessfapgniag towards

e Bt 400 0 S e B b o

the instdllagoR Bcdeddopdnithg] out | et on the receiving canister;
feeding fluid into the liner to expand the |iner

agai ngrovidimgwal teceivingh eanisted upaviag cinpapen tihstellattont ked and a
.1 iner and ﬁxjt thg egﬁau_st line at the receiving
recemggfggémﬂb% P‘ﬁ}_go,uﬂf EdthiSheat ed fluid through the Iiner
unti| iﬁé’c@llihgsthé"olbéh Eteof m@%%éiﬁn%%aﬁ%rqﬁ eftﬁ?l%_%&ld of the
curing flurd;, and allowng the liner to cool. 2. e
liner; met hod of claim, including: providing a hollow
pull-in fitting hﬁv'hn% an_installatjon end with a
f1ui d CBUBHPAYO BHE B Tosk inte dbo Mstal ligon veess ppeatng) sgthat the
leading Rfid 0FGRL Yih&9isE O%Edtiﬁ%h@p H{slta'ﬂaﬁog'atc%égggo el érﬂiethe receiving
¥
eadi ng end o e
canister is positioned at the end of the conduit at the receiving access opening;

connecting an inlet fluid supply line into the leading end of the liner in the
installation access opening;

installing an exhaust line on the fluid outiet on the receiving canister;

feeding fluid into the liner to expand the liner against the wall of the
conduit and pass through the liner and exit the exhaust line at the receiving access
opening;

feeding heated fluid through the liner until the resin in the liner is cured;

cease feeding curing fluid; and

allowing the liner to cool.

2. The method of claim 1, including:

providing a hollow pull-in fitting having an installation end with a fluid

coupling and an open second end; and

installing the receiving end of the pull-in fitting into the leading end of the

liner.
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liner. 16. The nmethod of claim, including the steps

of: inflating the liner wwth air; and curing the resin
wowdos/ostreamer. 4. The nethod of claim1, incl upkTgS2004/036628

providing a continuous |length of liner and cutting the

l'iner when the liner is pulled into the predeterm ned

di stance fromthe installation access opening. 5. A

pull-in fitting for a cured in place liner having an

i,nner _i nper | a er Si 2 tubul ar section
Wit h dibg TestRo B}FC hi“ﬁ]?g teé’gd’ of the liner and
havi n ng filling at the opposite
end; gn%itg{gls{g?ggt&??é ?ﬁfgfr{r%vabl e cap on the fluid hose
recelwuﬂggthdmmmgwﬁbswantachlng a pull-in cable. 6.
The pull-in fitting of claim5 wherein the tubular
dect i dej method erdClﬂlén fl, inGlpdioE aReVIKingen cARHNWesS: Kngi of Tiner
and cu?t {Henﬁnérh& 111%1& fs%l{edt 1?&0”916 r}zrefléeut; ash ad1lstla]nce from the

|V|ngca|s atio

1nsta11diioﬁca%cé§sm>@ém|ﬁ§w ng an inner inperneable layer,
npri si a holl ow tubul ar section with a first end
aﬁdapt &l pulgi-lm fittingt for teheurefl iarplagsi Hoer hasting lasdinngr impermeable
1 ed opposite end forned with a steam hose connector
ayer, WI’E‘WIS&]&eSS to the hollow region; and a condensate

drai n .GaBRGF E&%oﬁtwftﬁ‘@né ERBRA ﬂ%f"ﬁ’g {6 afl'el '?)'f@l?e liner and having

condensate collected in the hollow position of the
a fluiddhase stcetvinglfilling at the opposite end; and

“

a selectively removable cap on the fluid hose receiving fitting for attaching
a pull-in cable.
6. The pull-in fitting of claim 5 wherein the tubular section is flared to fit into
the liner and facilitate securing the liner to the fitting.
7. A steam receiving canister for installation of a cured in place liner having
an inner impermeable layer, comprising:
a hollow tubular section with a first end adapted to fit into the liner being
installed;
a closed opposite end formed with a steam hose connector with access to
the hollow region; and
a condensate drain connected at the closed end for draining condensate

collected in the hollow position of the canister.
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