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Al R I NVERSI ON AND STEAM CURE OF CURED | N PLACE LI NERS
APPARATUS AND METHOD CROSS- REFERENCE TO RELATED

W@RPLI ARG ONS [ 0001] This application is basedPOrnuszude/015404

clainms the benefit of pending provisional applications
Serial No. 60/674,420 and No. 60/700,632, filed on
April 25, 2005 and July 19, 2005, respectively.
BACKGROUND OF ATRENVERSNIN@NID GT82AM TOURE i nventi on
relates to a nmet@BCURED INMBLACEAMNBRSOf a cured in

pl ace |iner intoARPARATIS AYDAMRUHOD by air inversion
of a resin inpregnated liner with an apparatus having
a lowfriction seal between the everting liner and a
gl and. TEROSSsREFERNNGE TOUREGA TED A PPDITEA TIONRS

fl owthrough steam w thout | oss of pressure and to the
appar atuses for practicing the nethod. The nethod and

par at uses _ar.e part.icul arly well suit é%fcw i ni.n .
00gF T L 4o ot s 2R by s Bfisn oy Rpeft B Fending
pro@siogd] alppNcatehd S&OWMb. EhaT4.a00d8d No. 60/700,0%], ifd@Ben April 25,

articul arl underground pi pes, such as sanitary sewer
1

2005@5%&#Y§9ﬁ% sEwsCipilpes, water |ines and gas |ines
that are enpl oyed for conducting fluids frequently

require repai BatueGROUNDIOE Thigakaasvaondet eri orati on

The | eakage may be inward fromthe environnment into

[000He i nt Ehis deveptioristitrgde peptipsr for ptabstiontnd auped in péase liner
into nt &ERAL I Rlut bf Qe idv?@%%ﬂgﬁpﬁnfgﬁéfl Fﬁg&ﬁﬁ%@f H%éé' R L Qpparatus

conducting portion o pip rnto t _
havigg arlow fddtiog sead bemsamthateverfing biner lded a glise, The repig may be cured

e I S .

€ Ofi
pragpicing theomettled. eFliconethpdandofpparhi@sqsiapepartieddrfy wielesuited for lining

smaﬂ%H%him%%ﬁgetgrrcoﬁ&itshe ef fects of conveying corrosive
or abrasive material. Cracks at or near pipe joints

y be gdue to enviro ntal conditions such.as .
008 pqulticBs rlfie U aRere B capdySyen imrelinss, papsularly
undeg®ihe pipess Yudhagesanitarg isevdradipad pdtorirabev@r pipes) wadtdines and gas

. Vi brations ot her..such causes. Regardl| ess of .t.

ineg e Ao onkongicd isaRaneiy SR ol et Fegace
or dersibRted. The IdakaetnBHebd hvaeniomete vhiilinhehBito the interior or
conducting portion of the pipelines. Alternatively, the leakage may be outward from the
conducting portion of the pipeline into the surrounding environment. In either case, it is

desirable to avoid this leakage.

[0004] The leakage may be due to improper installation of the original pipe, or
deterioration of the pipe itself due to normal aging or to the effects of conveying corrosive
or abrasive material. Cracks at or near pipe joints may be due to environmental conditions
such as earthquakes or the movement of large vehicles on the overhead surface or similar
natural or man made vibrations, or other such causes. Regardless of the cause, such
leakage is undesirable and may result in waste of the fluid being conveyed within the

pipeline, or result in damage to the surrounding environment and possible creation of a



pi peline, or result in damage to the surroundi ng

envi ronnent and possi bl e creation of adangerous public
wheabtio2b@zard. | f the | eakage continues it caPCT/Esab06/@15404

structural failure of the existing conduit due to |oss

of soil and side support of the conduit. [0005]

Because of ever increasing | abor, energy and nachinery
dangeosts public hdakh haverde d€ tha dé¢aliagemostindies fticenilend tratruttosd failure of

r | round portions

the AL Wy E‘Bx?a% t dB?to lgﬁ%ﬁ%l"{hgl%{o% sppoft o‘%gﬁeacopg% f i ng the

pi pes. As a result, various nethods had been devi sed

[0003]r t heBedaug at@vércpRidasiay 168 ARMrkY adnll OMadiineBXicokth,NG is
w et hods. avoi d the ex se and

inerf PR e BaL et it P ghty waalaﬁadqr%rﬁw?radgplaas Phortions

that Mayese 18dkidd BEdisgss up Aid rsPI‘éciﬁQ lihe ﬁﬁest h@s $ledilt, Vafi@Rtmethods
i nconveni ence to the St

had berosaiseq,for Hiega Piaﬁ%re&’élb 8 rfeh@crlhw@mﬁﬂxesggg pipelines. These new
methdB %@(hh 'tﬁeaéxﬁéiﬁe BEPEL SRR sdcARld vith (ﬁé‘élﬁﬁﬁ‘ﬂi had x‘eBlaWnQ ?ne%ﬁﬁ‘es
is cal e Insituform(r) Process rocess
or pu@%?tloﬁéoasmllwsgw peiifien menvemewgtoab%pumwomezvﬁheamgst
e
succhishd birle rpl & WenSA Gl RO SRRl al RORRBARThERae
use ¢f callge thfn Hisituforn®h PPoessn s ThunPrebess gsad@qrﬂﬁddemu ‘HISe Patents No.
4,009,088 A64:317%hd 4113305 ol h&Bes JQAMPhre A Rlied RN by
pr'egnabl e mat er an outer | npernea atn
rﬂ%mhqi has been |npregnated with a thernosetting curable
resin is installed within the existing pipeline.

ner al the liner is stalled utjlizin n )
10000 & ol e cibder eigd of T, B pacdedy BF cffgted flexivi
tubulal et 6f @delt fbric UfoamMdPainaat RsinlitptdaRaty @lateri@Nwith an outer
roc% radi al pressyre applied to the interior_ of an,

impRgple §ostingethatyhasbegr 1mpregiated, 84ith 4, thermessttiag paEpbleeresin is

installed Rithihehé BAGImgPMliAE eGéﬁereHﬂ?ethQ & it ﬂﬁtall@@ﬁ’tﬂiéﬁfg’ antd€rsion
I nsituform Procéess is al so ractlced b

Processs ik desrpidedy i theq later ap idl?ﬁté'lefi hasidoray i\éetelﬁy aIn?féaa eveysion
proc@@b}aﬁlaﬂﬁ}%sul%' aBEhéﬂ t8 BRAKREiSr Jflalt 'e@erie[fﬁﬁﬁéﬂﬁ%@és% égrst@én'd(ﬁﬂo

der or tube that is everted wth I ner
engaegamgré w%thena@r spigace f dheapiaplinst H%@even ﬁbfr Inﬁmﬂorr@fPrqqqa;s is

also %cﬁ&édr@ ld @ﬁg u§b’r‘€gnarie%sﬁﬂ3r iélﬂpﬁl@ gfyﬁ?gﬁ%{g: Eé St é'%l% and

genera erre cure In-p
using é:lsmaraw d@hpemdahlm wflaticrt bladdagr oranbs tbatneem*ueé wlthm the liner

to cﬁisg Jhe. Eéraﬂol Al g%‘:imé RO fher T ?Il%lfpﬁ)e FJﬂ?té‘lgb{) el qlébuél?cﬁl resin

ave an snooth [ayér o
impriepreiddiners aseipaieally refbired to ap éoumlampdacp{pippn‘mr "C(Hﬁt limegs" and

the ié%@lra?lglé’quir?f%rrgcf to aIN@IPiP msga}llgﬁn its initial state. Wen

nper nea ayer ends up on the inside
of the Iiner after t he
[0007] The CIPP flexible tubular liners have an outer smooth layer of relatively

flexible, substantially impermeable polymer coating the outside of the liner in its initial
state. When everted, this impermeable layer ends up on the inside of the liner after the
liner is everted during installation. As the flexible liner is installed in place within the

pipeline, the pipeline is pressurized from within, preferably utilizing an eversion fluid,
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liner is everted during installation. As the flexible
liner is installed in place within the pipeline, the

wprehiares i s pressurized fromw thin, preferabP@I/us2006/015404

utilizing an eversion fluid,such as water or air to
force the liner radially outwardly to engage and
conformto the interior surface of the existing
suclpagpwhtener aif &0@8¢e fhypinclataki'yﬁlly antvewdly $0 ongagowad corgform to the
Iatlon site to provide the needed
1nw§@§§§%Fé&&wE%%P f? the liner or a bl adder.
Alternately, an eversron unit as shown and descri bed

[0008] U. S. THAt8B! sh dNersioh,tdbet,iOS&BctedNer thdind@ifatRA kité Rprovide the
(53,944%.3£d No. 5 ﬁ?? 353, the coné&nts of which are
needef] BPSIYF dicad) thevest fhediner af ablaider-  Alipatglyy ap gversion unit as
shoWr’ﬂ hitd @ds€Gbel)in IS IIREAGING 15, 151, 9b@tN<W€st R7,900YRE33®44) and No.

erted liner thrqugh a recrrcu ation hose attached to

5 59t74?ré3aerlra contenty eafe%rft AISgFqTAUAted (hetrar BY apfergagser Cuee may be
1n1t1£t€d3 by Gt RGNt S IR WteR id6 e &%H’E(P fint Ltﬁx'%u?g a %&Qh afion H5se

heat " exchanger and returned to the i nver tube unti |
attachgd & B and el tthbevertingdlingp| Ewversionwaterels ireriicigied ghravetta heat
[
sourbé"gtgh bhg bi){m? %?%?%Cﬁ?% égfd r&'urrfe? IIJn titﬂﬁ ﬂw‘éﬂ&ﬁtqbé \fﬂ'ﬁﬁ Qi ofthe
tubegig |cgmph@ pIhsetesin empfﬁmat@ﬂewtd rhn empr@gme@m ngtetigl is dznsugadyto
o t
foraf LA (AL HEREHAS pRDHRlPGITE e Blale Bplfpel Ctlinen tner
effedivelyeseals ayocrasks eud repdirstang piprisedtiongr pipp jnimtndetemaﬂaaom mrcedier

to pxresfrit '%urﬂle? ?ea %t ré\@r?%%rtlo 0%k égt (%I tss?e ? gg{ﬁg ngﬁ)% g, pglger ?ur?de r|931{1 ﬁtgo

servssulo rstrerrgrhengheeemstmg ipipelide. wilD@C8lto ploeide wédedisanctiuaiv@ipport for
the W d was tinme consumng to construct, caused workers
ﬁgng%lgﬁﬁwggpn 'ove the ground often near trees and

el ectrical wires. This nethod was inproved by an

[OO(Eﬂpar atvfe eWtieh BEOWRHACH Rab tith® hhdumitd 8RlBnsruct, caused
ydraul i c. head by the use of a sphincter valve. The

Worlfeufb@ R TPl @bovet e greung offpngreat trres aphelpaiticad wiisel Bhis method
was rlhrs@uaiw al?lea_FEMuE‘ Ghsh MRWEE IRWu kR %&éréat@ Eﬁydi@hﬁ:rhelé’@i)}f’%ﬂe

val ve ressuri zed water appl i force on

use @ﬁr?esphwgfér v H@lettuhsévaé deskinteghe tOptoéther@mratur andopullpdthrough
the Jlﬁhﬁgtepﬁl%f shaby #ég%‘iﬁ? e dlo%ﬁﬁé@al@eo Pite? Eave ol Qatel Eﬁ)hed a

abil1tation o amet er pi pe een
forc¢ on thelywse of e tubsequsjeit & 1np¢)01mq thehpépentiingr rehabilitated. These
g t S.
appaqjatﬁs%g\@tgtht%h%hab(?hﬁ{@} 815 g g{?e?e?bﬁfeo flav% ?éses mv\ers%hfor about
fourfemvpgats. ng wat er. Wt er rrust be heated typi cal ly from
55F to 1800F in order to affect the cure, and then

ol ed t he tlon of nore water to
[001%? ﬂ}/e major 1sa Vantage to the use o%ese apparatuses with water is the

quantity and availability of the inverting water. Water must be heated typically from 55°F

to 180°F in order to affect the cure, and then cooled by the addition of more water to

100°F before being released to an acceptable disposal system.

[0011] This disadvantage may be overcome by using air in lieu of water to create
the inverting force. Once the impregnated tube is fully inverted, it then can be cured with

steam. Although water is necessary to produce steam, the quantity of water in the form of



1000F before being released to an acceptabl e di sposal

system [0011] This di sadvantage may be overcone by
w@gieglase in |ieu of water to create the inveP@T/NH2006/015404

force. Once the inpregnated tube is fully inverted, it

then can be cured with steam Al though water is

necessary to produce steam the quantity of water in

stedia i G dd P %t e Abat rssyuived for &a&@%vgxfsmhhéﬂr% BP0 §8lvid. qrh%s means
n
theBdt&dm éd?lvt%ﬁéécp &/ea G\ Sted I'is ]not\%gqo y alvgllahgtonlrs;agreh%,c?rasnc reduction

st eam can be used ‘even
ingihg iquattsitie ob watst fithe Tedult drths hi oher! e%@fé%zt dvﬁf]ab?] efr&g one é)ound of

is the result of
wHdAl f{gyfo% ro\g%]%(%‘ﬁ“evﬁf)%n%ed?ou%log thegted fm@rf dom pdjundt efadtieam

aval
capdensing tonee nwndl df Wﬁteh%gés?f a\vfb\gfozigmeg %6’(9??8‘5 RS 5888 und of
S
W%%B o ‘%rfgg%‘lty B ECly e Briempoamt dbpvEitie redgtedesater

regfiferment pluo metuaTémnﬁlaauoaaﬁhhéiﬁ&E 8F ¢ af ure dro
in;EFﬁa‘ﬁon duced water requirenent E E&eéﬁﬁfig htsoul &fete and
e {¥®on of the heat up cycle greatly reduces cure

cycle and installation tinme. [0012] Wth this apparent
oatrant ageyiinht sion and steam cure why
R e e DL P T SR S,

h a the I ndustr een
t %‘H usfy egpaslasy t%m@dbn[vmaa}veWmmanmatexscuk@ed to

invert the resin-inpregnated tube, the uninverted
oP@tion ube fromthe inverting nose to the
[ | nvert i ng}fha% S%Feétlﬂgsqd S NGE S Gﬁsubynmegf@fedetuheq ljhd utiioverted
poxtige ofj therfube ﬁomfth&t\lﬂiveftlnglnéﬁﬂ t@QEéj 11Q¥rt %1? %g}%eﬁ]?rﬁs is buo de ¢d ypy by a

Ive wel

t h S_mean
forbe&fialo 1 WhacliE Siatsr i ypertiu oo dvbead fhe RH-LL eubes, this
men@t}e@ﬁ'&ﬂwet\?ﬁelgﬂiﬂ bf tHe hgbeUs kﬁb‘éﬁﬁﬁa@% rbdtREy 9 sv\%? ﬁogce netclgssary to

is used to creat

vertin e. . Wen air
pul!l ihe errimvr?g o' Gibe foryag 1 fenipuertioginoseh &licnasir rustdeo create the

1nvbtllhg (ﬁbl‘b@fthé 0EinPérRa f N e asting,on the
; o g 'k ttﬁlgléjltléusgkgl % Sbtoﬁ&g C]%L{El?_] RIPF ljlflfl q%?lﬁ Rfessure
ac 18g OP ngnose e the tupgglllst]pumﬂreéell freighesf theitibe Rewanger

cone to invert a CPP tube no matter what is used to

[00d4Eat e tIheci BME, ar e:
P r quler ed {?u%ei%{ tg %me %@ﬁ]%gr{ fiqf‘lﬁﬁ Sf\fll?fenq Pafiergvhat is
use%&c)reatertﬁie QveRing gneray. Theseifyrcesdoe t hi ckness, materi al
Lype. amd ol BBl Bk SRR e SRS 1

e force necessar
var1F>§1 et}lpq lilw: aﬁﬁ,gpag@rm}, typo al_lchelaltmm! ef tabOhidkB&ES to BamdiBe
th t h h the invertin
;Sggrea?g C eSSVl ng&ggary to%ufl YR 2Gube from the i inverting apparatus 1%
the inversion nose.

3. The force necessary to pull the tube through the inverting apparatus.
[0015] Force number one (1) above is generally the same for both air and water
inversions.
[0016] Force number two (2) varies greatly between air and water and can limit the

length of air inversions. There is limit on how much pressure can be used to invert a tube

without adversely affecting the quality of the installed CIPP tube and/or damaging to the
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[ 0015] Force nunber one (1) above is generally the
sane for both air and water inversions. [0016] Force

wovbar6266M0 (2) varies greatly between air andP@EUS2006/015404

and can limt the length of air inversions. There is
[imt on how nmuch pressure can be used to invert a
tube wi thout adversely affecting the quality of the
existing cendugd LariRantt canebeawrdd dor blihvargitan gndl @rirt ineerxios ttd mefluce the
' ricant can be used for both water and air
reqlﬁl‘r%gg{rf@l%f&?% reduce the required pulling force. [0017]
Force nunber three (3) can vary based on the apparatus
[00tEsi gn. Fome mberapmar(&l e yarebaset lop the appsaegtust desighofrc most
[ Q, pul [ ou t.h Wil |
spp Y pESEhl o NG o 8oyt B Do s, BRRE e Byttt wi
increase whes either b lmt}n ﬁarcfa vae ahchwotlinceea‘sadlhlst ik aﬁusembyothd dact that in

|ncrease ayv | e |nverS| C a
ordqr S EERF AP Frof 52 B Pt B Rra ROFEl ot
preststh‘r&e@ flaRisfuse tiehyaedmie chahenvbeloe theltube ey yoxmnﬂ)tthe ﬁlmﬁratus

a nd, t cuf f .and band d_end of the tuhe
ond 335 SO QDR Ciph b Tectips OERE IRV EN i dsfiighon is tpiclly
acc@m@mait bysiaaléa t!hB @rrq;a?ssuw tnt ?pnﬁhfau@ gllag& ere‘-i‘ tIﬁsEtu@rm s CHIP
neynat| C an e. nsi.tu r S ni
Uni arﬁ)e{ uging| Bgﬁla ﬂ]&f 15} neggized dﬂyztg‘a inygrting eﬂwcholér %F.hﬁ &hwter Gp

seal%l TR mWemShoRkerd GlBohCasds isT RRrTRMEHR Ake ioiar Hatkial and
oth cases is restricted by the gland material and

COMPEsEHPE 8§ thgrinysrtingn e THP(ple-t gy inobppeauggsean mpgeasej o thg dyjction

bew%ﬁ%sn@e@uﬂérmpmaﬁa ofaf@ friction between the
i nverting PP tube and gl and. [0018] In view of these

apparent benefits of steam cure conpared to hot water
[00k8]r e, t Hevigweolghesetrapaaremakeneiita @f sieap e compayede(n bt water

curd PR u%@ §F Qdhnd ﬁas GRéd }?1 ﬁosecﬂnr Vit ¥ EIe Rl P it caMiel nj‘-\ir%\}e%n of

bl adder and fl owthrough steamto cufe has
an I@Iﬂ@@n blpdderiand flawrthiough peam & cupahasriesgn N@clmdm stmfsrna ARES.

Pateﬁg N@ 66/69 7259??11d Itl(b % 6‘%9,?%?, Qﬂescoﬂten&@f icft'a! 5@@5 ﬂérgﬂ by

ereln y ref erencé . € processes I SC OS I n these
referegeenThy prasssseddiselowdtin these receatly isshed; prtentd utilivel plein and

mﬂsft@ ‘f&:ﬂ%lggy aft]! Qr Elﬁ’laingg dl? rHs% XfOIJ Elnéfﬁs %mfm%Ee Slﬂ]%Ls %@Wﬁ}o‘%{de

ages over Wat er ever si
advdntages wmér wahelanﬁrsons forl\/tmzébdmmetecsse l\ﬁf‘recazep un;etqfra pgncturmg

cani teln dgél % Cl o[?)gtdnt% 1sd{10a r‘%ﬁ%ﬂi %%%ef él.lm§ %cgtlaugﬁuéﬂlagng er liners.
Meduumeai& hn@s tafu)ﬂtbsé)%bmem abhaul8 a8l d6dindfesiincdiageten Large

I anmet er . Lar S are ose, excess of about
ciaige e ISP 5 BPnanLee n daride
[0019] Accordingly, it is desirable to provide an improved apparatus for an air

inversion and porting assembly for flow through steam cure CIPP installation.

SUMMARY OF THE INVENTION

[0020] Generally speaking, in accordance with the invention, an apparatus for
inverting a resin impregnated cured in place liner with air having a low friction seal

between the moving CIPP liner and a stationary inverting gland is provided. Unlike other
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[0019] Accordingly, it is desirable to provide an
i nproved apparatus for an air inversion and porting

wa@swerid2ge f or fl ow t hrough steam cure Cl PP PCT/US2006/015404

instal |l ati on. SUVMARY QF THE | NVENTI ON [ 0020]
General ly speaking, in accordance with the invention,
an apparatus for inverting a resin inpregnated cured
inveitingpbparetus innese taday,tthiaipre-thapddragiustabls\gland; erce edjusted|does not
n th y
S8 HRAPR 5 el PerChribt 86t Ay Ss B aRaLYa sample and
portiap gapeahmng an wszautsbpliay ,withha poping- ghmbm;telamjg%patthQ tool is

.gl and
o 8 BT OB P OEECPILIL H B

inseedSiatttheindlad fiacrtand gn @ihgest heselmganaentab( haust pipe with
a porting gland receiving a porting tool is positioned

4 the distal ac e inver
[()Oiclgn,pl ot lae lfni;'% 5‘5 %gﬁ)tt 1ttli‘1 an u%tgl;el g egs{g ﬂssthlckness
The adihitakesichf khd@p aemds thmglemha uﬁaﬂe bpmeving rtgﬁfmanlbemsubstantially

0 and j ncl ud i ust abl e,
perpgEioy tg v et pissing Tiiidiong sBod B ki BRIt R Yefgnary
side @AP oRCAIPETableWedey tratﬂcé cae, thadeitibyaryreide n@ o dtgpl Hadlf&ighﬂdts with

substanti al | &; ﬁﬁ%ﬂ'CU|ar o the |iner, pas
A (PRI I HBIY PRSI YT A BAHED SYchi T oh aegiient
silicGhdIRbBehn@ r&ethﬂlcabﬁ&f)é@ heye (108> or! 18ss§ Bdoﬁ a@fp%@estéxhﬁlt facing the
stationary sid a steel backing Wi t

imperavepfde Mg ef ﬁheémg& a?hls allgwrs qng;te r@p@as ﬁ&r@g@. talﬂée f‘ﬁ%‘? opthe

mveffﬁfge E 1ingMCR 88 @mbEdkhie r’cﬁe Sjule OB Esidle! l?)?eche 3Mhd@has a
hi'n absorbent |ayer (1/8" | ess) such pol yester,

substa@n@llyf Heid pge-ineh thlﬁip éh%ﬁ@fbblloék pw@lpn OF thehléwl faﬁ%dr witljg;signilar
comPleb YIS 2R ngogvpﬂfﬁk hﬂpgﬂa f'@f)lo&plstsﬁ%d%‘l& ﬁ‘a%@d Qﬁechﬁgﬂy for

nverting nbodi nment
the gigh mitthigk@ss plide &fﬂ’l? héve @b beinvirde. aTlmﬂbsmedrhw@I gy bg ¢ pepe-
I

piscf BREIHRCLE e thfilea R Rt Ll e BrecVf O (bl O oy o
of thEHeIPEHimpet lisl iogklldds Assepexdteaadmssmpb@lt sspwevidedctar ba}chfsgcrtlon
ofthel%?o 1$(| ze and thickness of the CIPP tube to be

‘mverted. The shaped bl ock may be a onepi ece nmenber or

be formed in sections, such as three or four depending
[0022] t he Inayfdtlat epibpdinght theegl@hdPis lfdrmed biyoa Ipburality tod| dppdsed
finas SERET A rorenl B DEdPrRaub PR ks B asSaR disen phisd
sealgl iaracbylisddr exterdind from aphanifald pqmtmﬁecbqﬂmuts&d openm r'Bhe fingers

S e T C o T
bothefditenddi sagfadeom a nmani f ol d posi ti oned about the
openi ng. The fingers

[0023] In a preferred embodiment, the gland has one stationary side and one
adjustable side. The stationary side has a steel backing plate faced with a temperature
resistant ~ % thick compressible layer of material such as silicone rubber and a thin
absorbent layer (1/8” or less) such as polyester felt to apply lubricant to the surface of the
CIPP tube. The adjustable side has a one-inch thick shaped Nylon blocks faced with a
similar compressible and absorbent layer. The shaped block is sized and shaped

specifically for the size and thickness of the CIPP tube to be inverted. Typically CIPP
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may be positioned on one side facing a stationary
opposed side or surround the liner on both flattened

waebaoese [ 0023] In a preferred enbodi ment, tPET/gbzane015404

has one stationary side and one adjustable side. The
stationary side has a steel backing plate faced with a
tenperature resistant ~ 1A" thick conpressible | ayer
tubepintendedefor mvelsmmrmarsifacmgmlth theBastersenimgd dort firiahposition. This
b t \ felit
meat?s st gﬁcﬂ‘ f]ou &%:1%1{ g‘ﬁets%l %ﬁ'ﬁte L@%r %rgxlé{c%o ]@96? hl? %bl tﬁ%tu?fdg Sl the
smallléh@cladgnfmerab cented ldper firaan the outsidé. rihis redults kn thb amedlajyy Ihevmg
d_wi. | .CO . 0
a fol?édo area c)r.ltﬁl ecE S]?]ot 1%%]16 %lllbsé sls gecgllor% Q@ﬁea%o pg%glggggye?sbc?n ga@ﬁ (e
of ths ;gbmdfammiﬂagdafa]mstdné asy mhenanble txbsseéentﬁmsmegularﬁtms CIH%Ffolded

area i, Rk BN Eo aca o S OF e IS plpR FO R b e

accofninfvdhtigno$ort kl9$.chdpes 1nITB.ﬁ>BSsﬁoh ahickidsorwdudd ibev teffe@ivet Mae

comgrSHiE Lyt W SpaEane LR bl atell wit, § ResOBiodng any

tube Hsmsmemsﬂ feSartildsst dTQodafitIe Thé Biged Ry bﬂﬁcﬁasfeﬂ Ifd@mdnan@ad by
ck spot in the tupe . cross-secti

thesecfaw%rse% hﬁ‘dPSetwaavéer@e v sisten Rerigamggice Pﬁ@lsgal%{ﬁdleﬂgn

accommodate this and any other tube cross-section

[0024] r egul edotdiSy it i ah AHRE oB MBS IRRMtIGD VS PGl @R dmproved
forth across the surface of the CIlPP tube therefore a

appafgtysrd Mo ipiiaYsiee 3 GIPPRrEsWERaFge in tube spot
t hi ckness woul d be ineffective. The conpressible

[0025yer, Ny aabthSiibjRYBtEe inhéntich RPploviae an hispa¥d@ls| fosalt fn@étsion

to acconnodate any tube spot thickness regardl ess of
of a (GRB dinelwitl 4B ariosible land dbat gpes FRirBEE e Fictip An the liner
wheﬁﬁk‘%@&@é’ﬂﬁﬁ?&%s&r@in@l@a%@.m_S hel ps to assure the |ow
friction performance of this gland design. [0024]
Accordingly it is an object of the invention to
[0026) ovi ddt df 4 W@V@B}eﬁpaéhfaﬂwnm IOrREQYile b RPPHIET fomair
inveRich P CIPP fif) aMd §tbnRbire. [0025] 1t is another object of
the invention to provide an apparatus for air
i nversion of a CIPP liner with an adjustable gland
[00XThat ddéls visbanothse pljae of the dnventicutp grpvésle aphed Repir peing
a CI:PII“ ﬁn&\éﬁ& g% fg fﬂeléi'o@ B EReHY 6f th0 HveASEEner [PARA! Adv-tthrSugh of
further ject o {he invention to provi de an apparatus
SmmﬁémﬂahngﬂMW@mslon of CIPP liner and steam cure. [0027]
i s yet another object of the invention to provide a

[002?2t hod ‘i’slr gfuh?éfe%%écf‘ gf fhe Ghvehy nl,)ﬂ {beﬁroé‘xﬂg f?}oe[ut {¥8ksioR &ind

wnstr ea I nverte I ner
stearfi |cgwqﬂw@ﬂ?@‘|~hn§rr without allowing the inverted llner to collapse prior to steam

cure.

[0029] Still other objects and advantages of the invention will in part be obvious

and will in part be apparent from the specification.

[0030] The invention accordingly comprises the several steps and the relation of

one or more of such steps with respect to the others, and the apparatuses possessing the
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steamfor curing the resin. [0028] It is yet a further
object of the invention to provide for air inversion
wanwesieesn cure of a CIPP [iner wthout all ow POI/Uk®06/015404
inverted liner to collapse prior to steamcure. [0029]
Still other objects and advantages of the invention
Wil in part be obvious and will in part be apparent
featulr¢s) rprctﬁames pendi feilatiahiafnelexfxé)ﬂé%@r}hléfh ere pxeardlifiod in the detailed

i ses. th d th
cissBgFEpae e ARG Pk iy BEHEI e BLEGRRY  ccpect 1o

the others, and the apparatuses possessi ng

t hef eat ur esBRIFOPESCREPTIGNOH EHBDRAWBKGE! enent s whi ch
are exenplified in the detail ed disclosure and the
scope of the invention will be indicated in th

[003d]l ai ns. FoprifEier prssrprminas torinyegtiopraisrucs adda il]e fellowigg
ences had
o B D e om i 1
t he acconpanying drawi ngs in which: [0032] FIGS. |(a)
[00323d | ( ti)IGSr e(a;mndal(éy atei apreddvatioralwietv efranadir inversien shiband a
i ew 0 sea
plan i oF e 0 dedfoct e o Pier ol “RpoeBRBURY gftned in
accobdf 6y wWidnthe iviehfiont he i nvention; [0033] FIG 2 is an
enl arged top plan view of the gland of the air
inversion unit of FIG 1; [0034] FIG 3 is an enlargl
[0033p pI aFIGy? dupnomiaesy) tan alan RS the glahehibe i dysisiay unit of
Fighl;ock in accordance with a preferred enbodi ment of the
i nvention; [0035] FIG 4 is an elevational view of an
air inversion and steam cure apparatus with a CI PP
[0034] ner riE&d$ if ar enlargedt ®p @ancdevs of ugland having asegaregtsd shaped
ccord ne t [GS. 5(a) and
blocgf 3C°°r 2% Iwyr%l {}’ réfg\rge(% %ngogi]ee?rlg?f%ggﬁg%mmﬁg a plurality
of flngers of the gland of the apparatus of FIG 1 in
[00598 openFiand i hn OlRedtRhAINGvP S 4iP thversRARAG sicw@l ife apparatus
037] . .FIG 6 s an el evat on Vi ew in cross-secti
with s CRFEs i, g Ao fPrRcR B BRI & B B eordRep i the

invehflo|@ccor dance with the invention; and

[0036] FIGS. 5(a) and 5(b) are plan views in schematic showing a plurality of
fingers of the gland of the apparatus of FIG. 1 in an open and an operating position,

respectively;

[0037] FIG. 6 is an elevational view in cross-section of the air inverter and steam

cure apparatus of FIG. 4 in accordance with the invention; and

[0038] FIGS. 7(a) and 7(b) are schematic views of an inverting cured in place liner

entering a sample and porting pipe, before and after porting with a porting tool.
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[0038] FIGS. 7(a) and 7(b) are schematic views of an
inverting cured in place liner entering a sanple and
w@bitngepi pe, before and after porting wth aP@EDUS100g015404
t ool . DETAI LED DESCRI PTI ON OF THE PREFERRED EMBQODI MENTS
[0039] The follow ng disclosure will describe an
i npr oved nmet hod and appar at us for a| roi nvertl ng and
hHDE PI@ iE PR BREDEMBORPIMENWSF1216
St andard Pr act| ce for Rehabl [ tat| on of Existi ng

elin I
[00@]Ee sin ?ﬁ n’p?dri eg W%&Fﬁﬁwmfﬁ&dﬁg ;éﬁ o@b d‘Pﬂ gthgél a{tup gpp %Isams
for dewertibg dndhsteaneniring UGTPR thibk g compliencmwitir ASTMEIZQG &md@d
1.0 uct. , r
PraE HNILEIER 57 AL PP ol LT AL an
Curﬁgf @’rcr Reugn megmztda I&beiTheameﬂuod ahdh\appBatos aﬁﬁ@hcﬁbe@l&n‘b well

su1te “{Cﬁ 1ng ivgxn@on acg éed aglf%%ré‘?rsa das i{l?an%ﬁ %%) [c a Clghtate

ex1s0mg1&1rredqﬁ;&¢in@fanacdsndgitﬂ material, typically a net aI
such as a st eel or alumnum and the |ike. Conposite

terials plastjc re also suitable so | ong as .
005" & aREGREDRER or RIS B 80 oy et Fnd s B wnit 11
condt@ofpé nad am&@ed in deeorgaice fnath ekt iduérntiog idsSwn[i® OkddtiobN Uit 11

ubs antl rical holl ow

s ok 6 € RafoRaioe eibG MR i Sarp e ASminyen 4nd the
like D @ohpasitd RBGHald 8r plAsties lateOiso SMHEHIS k@ Tonig N Gy @R via@BEand fhe

is, mounted o bottomf|ange 14. | nversion boot 16
intexnal ressures &kl GHPERtUeS tRbe2cRerAted dPringsei on 17 with a

| arger opening 17a and a snaller opening 17b and an
[004a]nul ar Uhit angﬁclih&esfaagub%@ﬁwuyr@lmqual 1611w pRREH:® Rhamber 12

flange 14. This allows different dianeter boots to be
having ap |umgf~‘r iTaageald and & hotigm; fangs 14. shdiollay inysesiennigversipn gpot 16
is nfouH®&l Qo %ﬁbﬁaﬁ n%@ clal oﬁlVél‘Zth NSoloH 46 Sn@udld %t et %Jug%-comcal

cylindrical boot 19 wth external ribs 2 for

sectign ddrifie lfrgeé pﬂ@wgole?ewné@rsma% openipg &l end 4nnaﬂ|§P]atﬂaﬂge 18

for &écﬁ‘x%{gf BEbt11® tlaeooftt@ﬂ ﬁgh%é quhr-pig Qll?xbyﬁgfe?énp 'alat%%%tr b%gtg ZIg]be

alsofitted with alr/steamin ittin
readifyi dnstadled & vpit ébs §méll‘a‘lrmvnmeg 172 of §usid-oeraeh! bc;ctlan tl@pncludes a

subs?a%vglgl éﬁmﬁﬁ %d%g l?oot 'l? %Jlth%gf‘%na? hﬁggi ﬁ)é ?cﬁlﬂ'lé gr}olﬁg’d back

econ sem Clrcul ar sec
portioe wif a cired il placet lner 2@t hedad tieBthaouh2 Anergorseot i 26 dwo fitted

w1thua‘?19afr/stefalnaﬁﬂ%?ﬁ&1§%§€d facing cut-out regions 23a and 24a

orma ‘herebet ween to all ow passing |iner
27 into unit 11. The details of construction of gap 26
[0042) f or nTlse tgb afipte@Breshartbet] 2 sudldsed by atop cover2i fomed of a first

semPLifeniy rsgctl%glb3ba%d a second semi-circular section 24. Both semi-circular top
sections 23 and 24 are secured to upper flange 13 and facing cut-out regions 23a and 24a
to form a gap 26 therebetween to allow passing liner 27 into unit 11. The details of
construction of gap 26 to form a gland 28 so that sufficient inversion pressure can be

generated in pressure chamber 12 and inversion boot 16 will be described below.

[0043] Semi-circular portions 23 and 24 with cut-outs 23a and 24a are secured to

upper flange 13 to form a gap 26 along the centerline between them. Semi-circular
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generated in pressure chanber 12 and inversion boot 16
W || be described below [0043] Sem -circul ar portions

wWQ3oanoh22¢l with cut-outs 23a and 24a are securkBCI/U82006/015404

upper flange 13 to forma gap 26 along the centerline
bet ween them Sem -circularportion 23 includes a
hori zontal portion 37 of stationary gland bracket 3 1
portimint.?ﬁ igchindes iahorizcmtal pwtion 3’hof stasionaryiglad@ braaket G stithrathiosizéngal
[ 3 c S
mou\él AL | 81%011?5 tafnﬁalsf ‘:/;]3 Sec%gllglﬁg gi%@eﬁhecﬁhgn&eﬁ T oLfr p“?‘essure
charamrtmoadeé% ﬂlanadl seckixm At Serut-circalpr cectioad3ngcludes cut-out region
facis -_c:lr ul ar %tl on 24. [0044] WMatching adjustable
%%‘?erfm@frf’ ﬁﬁpé’lmdsl tion 24 also includes an adjusting
bracket 36 with a horizontal nounting section 37, a
[0044]bst anMagdhing a@xstaiblz:aﬂ;em{etrbdlmnpaﬂomad asof Inaludes proadjusiing
nment , bracket resen 1-out.regio
erachg 36 Sh el i s8Ry o BFRTHIE 1B Rekish Gl o
flarddngdrtiste 39.a Aadjiistraett b@ercketr%v\aﬁo pegintcut-olit fagﬁonnmn&)i T°072727.

at | ea e subs ri,gi d shaped bl ock 42
Hordy Eicihe PN OHBoAeLaE PRI & Rbghs O Srcs  gop i for
mouvithg hiCladst SRS EubeEntHRy @ifgldséhaﬁdd%l@dld413 rBlekes2 Studddd@ibe inlet
cut - og& 43 is formed by an_ indentation in shaped bl ock,

cut-o 43TRrige theperkigg! SEioBIA QLSRRI ADTAFS oy hDR HERHED s
fornfedapye dn bh@alatide? i %ap@aimb%kl A9 tihgeePO adjﬁyﬁna{t LleRg K44 gre

to vary the size of a26soastoen?8 liner 26 in
mougisd. bebl@éw]pedrmcls e &r gdiysting the aesitiansaf filask 48 i vy dheptize of
gap T8 SR 10 4R AL BnfO%iih p@ned between both sections of top
cover 22 and upper flange 13. Conpressible material 46
is pulled up along the facing surfaces of gl and
[00‘b‘?r]ac ket $Wg1shagiy of & emepressibly eempressila aeatber ki rase) positioned
betweefr Bbt‘ﬂns,%ct%ﬁlis %P%g%%ver‘li]a' and Rib tﬁﬁ? e §3,5 FllgSSIble mag:rlal 46 is
[ or line

conpr essi b res I ent
pullechum glods |th¢ @maa gudgenof glandg sleeés 3healigh and pecangdite ibeagket

3SR S S0l A Ly SO LN o
27 t6 heiengpegd &n¢lap8 .28 Hsiitspaswms ehro@h niayaddigiomto einspyedsiblet material
46, %@5&%@&&&% UWG}g’ 89&it{ioﬁ%§ ¥ 0(1& & cﬁ’ oﬁlpx%gmbclgg?[)e?lapﬁé Fagmg

invertin
glanAIZSe Thatoareriay may bé axyelmoxbéntlrmmﬁaﬂ suz:hlasu A layat efffelall7 ghatdan be

e T T T Gl g R0 i
matérial euchals P, REA ps PGFBRAN Bausedm‘) duciiitite phdsege of liner 27 through
O R NN A T

and gioSiR AR eSITR G dafiRentirdvaViAl HSmoPRESfladf@ktdbletihcket 36 to

sectjon 0 ad ust the opening of
displace shaped %1300 42 to ards oppose Vertlcalgsectlon 33 to adjust the opening of

gland 28.

[0046] In the embodiment illustrated in FIG. 3a, shaped block 51 is formed in
three individual segments, including two outer sections 52 and 53 with curved cut outs 52a
and 53a and a straight mid-section 54. Here, bracket 36 includes individual pockets to
hold blocks 52, 53 and 54 with opening in bracket vertical section 38 to allow movement

towards stationary bracket 31 in response to tightening adjustment gap screws 44. Block

10
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gland 28. [0046] In the enbodinent illustrated in FIG
3a, shaped block 5 1 is fornmed in three individual

wG@e@aen2eq i ncluding two outer sections 52 andPGBUSZIDE015404

curved cut outs 52a and 53a and a straight md-section
54. Here, bracket 36 includes individual pockets to
hol d bl ocks 52, 53 and 54 with opening in bracket
midasentioh Gd| presents jacatraiyBt edgeawhavasnmne rsections, dRaards53 form curved
Kk onse to tightening
Ope‘%éﬁ%% ?&& I%{nt% (e gﬁat'éha%ﬁﬁphﬁggkm d-section 54 presents
a straight edge wher eas outer sections, 52 and 53
[00473r m cuTerﬁEdil opbnrienthseet log comftorgrhriakets 56 Wei@ddl tatthesdidqwall of
f [ Uit 11 includes. thr
pres?ure °,cha B é? gocrkfgtlrég Legs \gl\l?e %o ap;%ortn{ghuént Ud%‘\lﬁg I%P ingfallation access
operﬁn@ s*sTmt el 1 dhasseuctdd®off origiddi métaitjc hegsiah dudhoas siwb po eluimirgym.

uni t ver. a al lati cess ening. Unit 11
oncf Ytmpled Tk SR O TR BN P ing e
mat&iabgb fepm eﬁﬂjwfﬂbmmndQ&Er albednp lirst, 2750 passcthérethitaph when air

secti,ons and th shaped bl ock 42 and
presﬁ"cfﬁﬁﬁ’étg%dluﬁ‘?qemmresﬁaﬁ‘lm%zq orm adj ust abl e gl and 28 for

allowing liner 27 to pass therethrough when air
[0048]essur Shapsd blotk 921 H@e de aninglehembéred Rhavtl B the GmbodiRést]of

Sha k 42 may I e nmenber  as WNn i.n e
FIG Eﬁg ‘h‘gﬁf i’&‘ﬁe %ﬁft@nsz%oﬁg aﬂ‘i?u&%&“"t"‘ﬁr‘@éh%%‘&ﬁ‘?‘g‘ﬂg‘“ 1%5%3 3.
Additidn@ndctivhs agn SI8OVE fdrMed Mich PRGEdd B B4ter ﬂbx'ﬁ:llﬁiy iB adjustmg gap

Addi ti onal sectjons can also be fornmed which provijd

for drpking with {qoatanoef fPid5 apd, varfions in sy agtiper! dageﬂswﬁ@ OW"?‘?% 27
as 1t(§ﬁﬁé’4ﬂh%thﬁfu gholds and variations in cross-sectional
mensions of liner 27 as it passes therethrough
Q049] Conpressible material 46 is tenperature
[004%si st anemprgssible mgteriph 46 ig &jtempepature af;ﬁéﬁtanér3 Rt G Py resilient

layeﬁé'ﬁﬂaté@al %'ul:}i é‘s%lﬁ:oﬁé‘%@ér Aﬁhﬁlmbﬁbrﬁé?ﬁ ofbedto B %ﬁ@)" poﬁ}%sﬂepfelt
pol yester felt to 8 | ubricant to the surface

8 nm
to apply dplmmeang tpethepspriage pf liser Zhés pleerdt on dhe guter gwrface of
comﬁ%@@%l@ EPAS AQYSEd ARve %ﬁo&%&%ﬁ@&é’&l stichl Y lfT‘FE%hHﬂ:an

terial such as a PTFE scrimcan be use in place of
be ugs ingpdpct of pileddriantlapd 28 dormed by ganyelpinep sastiens?igad 24 ony be
o3 VA MRS S SRt b B
as slewahn HFEGSHand Sin FI GS. 4 and 5. [0050] Unit 11 is
particul arly well suited to install a small diameter

[OOSﬂl PP | ﬁﬁ 1? i n@r}tl ul 6l§'t\{/éhgsu ?@%ui'ngtallljg él'n' ﬁ dﬂ%xe@ér rCII’IQ liner in

vert st eam
an ekistirgy ®nduit utilizing air to invert the liner and steam to cure. Small d1ameter liners

are those having a diameter between about 6 and 12 inches (15 to 30 mm).

[0051] The following procedures are followed to install a cured in place liner by

air inversion and steam cure using unit 11.

[0052] 1. Adjustment screws 44 on adjustable bracket 36 of gland 28 are
opened and a wet out CIPP liner 27 is threaded through gland 28 into pressure chamber 12
and banding boot 19. Liner 27 is cuffed back over the end of banding boot 19 and secured

11
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are those having a dianeter between about 6 and 12
inches (15 to 30 mm). [0051] The foll ow ng procedures

wae@efioi2bowed to install a cured in place |inePCDHYSHENG/015404

i nversion and steam cure using unit 11. [0052] 1.
Adj ust nent screws 44 on adj ustabl e bracket 36 of gl and
28 are opened and a wet out CIPP liner 27 is threaded

with tWoosginlegd stoel Badd. MArD apAR&E Uose G awisd (b2steunsl alvainidt DY on
boot. 19, Liner 27 is cuffed back over the end of

inversionbal 1boot 19 and securedwith two stainless stee
bands. An air/steam hose is attached to steam air

[0053]] et 2@ RN bdek el o Ratle @ atthéhed [tO Qﬁfﬂtheﬁeﬂ@bﬂcmcﬂﬁef DReA

..qr hle is at ached to he ot h e CEPP | i
suabje ey calfost P abreudett WiSgra g ba O ipsOAdAYer G 1
Glah®P8li§ aﬁt?st@l with &djustnent stilewaith td BYiesiin®f clodel dlantil28 ABosCPP
28 is adjusted with adjustment screws 44 to uniformy

linegtlose gland 28 about CIPP liner 27. [0054] 2. The
other end of the air steamline is connected to the

[0084]r st eam manief @hét enfh TR B SHRR Nne is BRI ab Ithed biP Rlelm
Line are connected to the ajir steammanifold. Al air

manifqldl. <} B3 spphdineians air sypbelneckeernngstedsianhs ir Fpapymapifold.

All WhbRy §BR% K&nb&%ﬁ@hﬂe%ﬁeck@ﬂﬁﬁ" shﬂ’éﬁy }ﬂiﬂ orV\ﬂhifl %h&ﬁs iM3@lled. Once
mani fold is closed and the air ul at or been

the gpralerionthe mapifpld ds/dered and the pisveguiriesdgh been, baﬁlﬁé Off tp prevent
air Wﬂkdﬁgﬁ '1tnﬂﬁe b sWﬁﬁ‘et 18 Gorfn@ctBditodn alrci:% fe@s?b?o'i"he di p@ls@iafge

di scharge I-ine at ‘the conpressor is cl and t air
line @btlyp cermpig$sor is Cbh@irandtﬂmetue@mp[r@srssq thgn stws@n t he
ai r/ st eam operator has been checked to make sure that

erythgng i Iefirel
[Ooﬁe ai r? st ea?]hh&ngﬁlﬁfﬁ{)geﬁﬁg& %\tlt)f %igégﬁn%ﬁg%@? gf&% ielsbre" tHat
everyphéngaisosafe leh rageits rrorsedite serdeaimts Upplair/sicemempwifdlhe The

alr/s@éal:n fngl\{l%l 9 erQIBId th%h% A thE b )‘Q@eaxq hﬁqujtﬁésglmrt r and
4 Berd i o

at or o I ncr the air sup
slowlm sctrh\es dkam the ddjastmentrwemom:he pir esgslatag to Flewass the air supply to

the SRS LI RBRRL He S VLIS BEOUS! VPl GESR e
linet fadro tise refrlgamedtstexagk truck 61(1516]0 féakintoaieingdrten 11.s

continued until the trailing end of the liner is near
|nv ter uni t 1 t he ho ack.
[00% i s t élggrélog tg}ule% unl he tga%tl nd o% ﬁxﬁ\t} et is, is nc%r air
1nve.ﬂ1ler3t1n1pti OAt this ttrimsthe dlddfack h@e Iup risathr@dem@ver nallerst dbeveathe air
ter he hol d ﬁ k rope.i s wound aro st an.

inve @Y s rion e PRI SERE i eBMEn ohn v BleR e i pRAope s
wount uuh&s cdpbtan so that there is tension on the rope leading into air inverter 11.

[0057] Once the end of the liner goes through the gland in the top of the air
inverter, the gland is adjusted to reduce air leakage. The hold back rope and inversion air
pressure are controlled to maintain the same inversion speed and pressure used on the first

half of the inversion.

[0058] As shown in FIGS. 7(a) and 7(b) a PVC or rigid pipe sample mold of metal
with an exhaust pipe assembly 61 with a mold 62 and steel pipe 63 in the far manhole and

align it to receive an inverting tube. As the inverting nose nears the far manhole, the

12
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[0057] Once the end of the liner goes through the
gland in the top of the air inverter, the gland is

w@eajoesiees t o reduce air | eakage. The hol d backpeDps2oasicis404

inversion air pressure are controlled to maintain the

same inversion speed and pressure used on the first

hal f of the inversion. [0058] As shown in FIGS. 7(a)
invemiva i3 (skwed t@P\dlowrthe ligdr do phise sampip eldroR dndkieetetipd 63v fThe

aust, pi th.a I
mvex%pon i$ E&gppeﬁ vﬁﬁg ?qp%%g'e nggﬁiﬁ %eré?%\h%e]r is arl])n?tt %F gzapggkg §stt fif r?nd
ofamq%ambmng.tube. As the inverting nose nears the far

manhol e, theinversion is slowed to allow the liner to

t d 62 t Th
005" &% o BEERelh Bk o 75 B0 S e B R Wi 5 o LB kel o
steelafodtitig 19 @wmtafercurgq&ﬁnttﬁh at the dbvg:fr eﬁcamallf : agva{mrf]tl « %ﬁpper end.
9] an e
A Shgg it -G 68t Bron i ASERT aroroitily albe- 0P PRE S
pierchhg fhe appuiské Siiaef tholinek. 66 at the |l ower end and a val ve
67 at upper end. A flange or o ring 68 is provided a

int o orti pi e. 64 to, vent e.64 from .
00 ci o Fespts SrPes dronmfe rebinifi RS shb fpring end
that G& @\PRPAIRI twiporti the rne&mmmeb |s@ tHao thep G¥itlibeGprepatddf th @djushiie

i nverting end that Hg ng o port tH
SupY B LR A RS SS W Op tm‘teﬁe«;/ e PPC%EhaﬁrbS?}hﬁ’oé@ to adj ust
the supply air to maintain pressure on the inverted
[00d1] ner ODgR thé likA Badiwen smasstsﬁqiy pbR&L bbrtiaR e tviRe l67 Medlosed

has been successfu ed, porting pe val ve 6
and @p sxAyshbese atite ralrstat R b ind i Aot B BErevp e aphenty
Contr§l AR & AoRNQf the 1S ehd BELY &thdst Bdse. Control of the
exhaust |s now at the far end of the exhaust hose.

‘é8062] . The exhaust valve and air jinlet reqgulator is
[0062d; ust el t o Thi FhaHsh Velyeand |a5vw1§haegpl@£%rfﬁ@ﬁwétad R Aeinign

gooPiSly Gt ﬁc&ﬁﬁ&ﬁi&ﬂ Beat 1P SndQrt ereséui?e biLe Woi 16 Y BloRA ot 8nd the
steam supply hose is attached to the air steam

stearﬁﬁhpﬁlbh@ﬁe isrgftachagip thelagr styseymerdfold. sThegpanifoliperiar ispatidisd

that biSarP R iitheSEMlko IR aEadlidantibRAM maNi fol d. |[0063] The
alr steam mani f J operator notifies the far end that

warmup is startlng The interface tenperature at the
[00631 0 cl| oFhe pissitaaimomanifold aperaigr natifid(tee o ondchat sgrm-pRes

startB! MrHP iRt AR @fn erféﬂd?&t MY fﬁesfh@"élgclpg sgi*?c%féﬁn HRORF manﬂgl‘@ is

rmup is contl unti | there | I ncrease at
recotded. Thnevardh-aipestéam tinenikawre seoulibbe .about 180°F. The warm-up is

continued until there is a 3°F. increase at the inner-face in the far manhole.

[0064] 6. Once warm-up is completed, air flow is slowly reduced and full
steam is used to maintain the recommended cure pressure. Full steam cure is continued
for about 1 hour recording inner-face temperatures at 15 minute intervals. And there is an
inner-face temperature of 130°F for at least 30 minutes of the 1 hour cure, cure is

complete. If not, cure is extended until there is 130°F. for at least 30 minutes.

[0065] 7. Once the cure cycle is completed, steam is slowly shut off while

simultaneously adding air. Cure pressure should not be exceeded during cool down. The
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[0064] 6. Once warmup is conpleted, air flowis
slowy reduced and full steamis used to maintain the

wo emoimmended cure pressure. Full steam cure i SPCT/US2006/015404

conti nued for about 1 hour recording inner-face
tenperatures at 15 mnute intervals. And there is an
i nner-face tenperature of 1300F for at |east 30

lineris Rodled down tidrea dintoun of US aninates er ikl dongidcetie 130°F. aidhe far

cyr.e is.extend until. there i1s 13 el at, l.east 3
end, i 1S TopRes Srent ety o et a7 St Bl
hoseSpreRiifeirSachtsmstay tiehsdamodubpliydhivbeeis Slisobiratad aithé yaaidald.n§ hen

ajr. ,Cure pressure shoul d,not be exceeded, durin .copl
cool 5NHR, 5 FBPIFIS IS A COBBISET St P AT P HISIATCRON i released
prioffolHcBfneBinglbit Jubply Rb&IffRACMahifold. 3C0F. at the far end,

whi chever is longer. Steam supply at boiler is then

ut off. Wien the boiler_ suppl ose pressure reaches,

006 o hepSHER ST Bt il T n BB sBEERR aied HE SRS

comPRft, §t0drdl floWefur AT WisW kith Slt#886tRIyeldfustiig e @ir flow to maintain
conpressor is_shut off and pressure_in aiyf

h
curey EpsSedd e exhash velve isoptinsted; wiyleasqoliag i pYouh Sl gh six

o’ clBRYobifbAl for bPEES bndIrRENdI Ng upon the particul ar resin
and tube thickness, once the cure is conplete, steam

flowis turned off while sinultaneously adjusting the
[00&A]r f | o@ne¢eotherddnmptesdture das eooedetoghe debired hryek ahalost pressureeis

[ dj ust [ [ ut '
recusi AELAS B, il RR 5 Yt 3pE " B oBhoeBlyud g bl have
accunhdatedeingier lHadderis hasoved bf echdewsatettizaiol es iheenthdustvaskembdy.r

flow pressure is reduced to zero, the exhaust valve is

|1y opened. Any condensate that may have cunul at ed
10068 ¢ P "B iine e FROLaHASS SHonERELES HF SV 1 Ferove
end ¥R tl1indS R BhY reinsQRG8Iviotk uih{i}% SarldafEprodefgresonf i ned

space entry procedures are followed to renove ends
romthe |Ijined pipe,and reinstate services usi .
IO"éﬁ}landarEhepﬂ ’_@a GBS in Plersaa ok e @Ry BnErally Y Kgwn in the
art. M @8 ulell B dtSeddf odehBycl ¥PLIGENE kadtn MprépinhblK RRYMRAl, Buchhe a
art. It is fornmed fromat, | east one

t ] layer of a
felt jayendianing anesisn Ipgpmetiaprlumeratiey faxer. WiadH ycnanddjip layer
are $tRHBY alBAY b BQnAltheqY ¥ d tIRFATRRP ! £ cORbAUBRY théridoPlabi®)Bin in a
The felt layer and filmlayer are stitched al gng, a
forng eantape pe exisuded rgterial isopipeed anj eregxtrudedc@yiop sgambliee in order to

ensukr ﬁéggg%ﬂé&h- %kh%q%gaa formof a tape or extruded

g

mat er | I's placed on or extruded over seamline in

order to ensure the inperneability of the liner.
[00700070] Farladgerliyer diameters, siverakblagers pf Sétveatarial hay &e siswlf The

felt fle%!egs rr}l% elgel %litlu[g? Yor bs%/n%ﬂg’t?cd 'ﬂe;(rig{se resin absorbable materials, such as
polyester or acrylic fibers. The impermeable film in the outer layer may be a polyolefin,
such as polyethylene or polypropylene, a vinyl polymer, such as polyvinyl chloride, or a
polyurethane as is well known in the art. In the initial step in all trenchless rehabilitation

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

[0071] Prior to commencing installation pursuant to the method in accordance with

the invention, a curable thermosetting resin is impregnated into the felt of a liner by a
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felt layers may be natural or synthetic flexible resin
absorbable materials, such as polyester or acrylic

w0 piwense26dThe i nperneable filmin the outer | ayRPCT/DB000€15404

a polyolefin, such as pol yethylene or polypropyl ene, a
vi nyl polynmer, such as polyvinyl chloride, or a
pol yurethane as is well known in the art. In the

process tefeated $4 e "wet-oat.T TlreemhlutE@ﬁ)cdfse lzednerdllyt v oloes mjectmg resin

.. ipnstal. ati.ons xistin S.prepar

into K 8t iEen hRSEnE K R ol Bfmed e iBEBRAER Y gover,

drawing b abdudini 2nt ppssirpthn imfregriated lineit thedgh Ripaclias daikaiMinoivn
rnmosettin esin is

inventi a curable th r
in ey TPl o ST CHRSERE TV My B descrbed in
Insmu&frmrlﬂ Sd PitentaSo. "A896;0001 the cditentyvet whith 496 %Gﬁﬁrated herein by
ener i nyolves jnjecting resin into the f | ayer

refe At Hiv ¢ garigtyy of esigs, “@Eﬁé’ﬁl 5d SHeaYPql¥esteReviny esters epoxy

resmsraaartﬂ@mts evhiidhl iidy BY Ribdifiddl avi&Eted YRS F%h%r%]g tcpaﬁiszerbgresm
ated liner thrg;gh nip rollers as is wel

that wskﬂ;ﬂvmf st't%%aq TR HEIREFAIre.Cve WRIGE KUTSF Ea@iblivendteatethi s

vacuum i npregnation is described in InsituformU. S.

[O()ﬁat ent Qo 4‘eaﬁﬁ$ ’bgjsg {ﬁ?%h%%}&&@} th Qéco}é‘% (%:gwﬁﬁ fhe 1n ention

cor por at ed erence
readlg glhms myo béaiy ﬂ@chdvmlmq ofi surig ayssindingr witin ﬂbwém)eglssteam

By @gSI 1 é{j ?sn tB\gﬁ bervgah %h egﬁ gr%rtg&) ﬂ{r&%gﬁg n s?xsl’stlng

s pre erapre 1o uth I|z aresin
pipeii&¢ aBy prehylmgtadeématonrgdanmon an‘pearabmc}amwu fevarbiDit presureacan
can.

be iR Nt andelhEne o0PR ncbe GRIRETRE  NdR FERR posso
thronghatle buym@l linemt® woitiee the h@héradnergytaealhdleam tirgeanf to Cueititgresin

. resin linep. with flow throu h Sieam racticing the
sianiErsBionor Sl ten R TR et SR T Qo ErEien |
through an existing pipeline. By providing a |ow

[0073]i cti OAn GliraRde®iAg @it EMO! SSPucidadHACrranSYE IS h&@rdance with
ressure can_be increased w thout increasing

another egybodineghof the inyertionds shomarin Fig.«a nb/pis 1 qul@ﬁlué%sesré@rangular
trougt BIOMQJ‘I 1 r}ﬁo&l‘t’é'd' (ﬂ1ga khAen1d & bdsﬁ%ﬁe& Bfer MORCE BN EcE

avai lable in the steamto cure e resin signiticant
the qppdt t@flﬁfeulmﬁ@ nAlryllqr Hahismesitionad a thedopof fram¢ hig over box 111 to

S, Do 900 0L RIS ¥ ity
closethby lepairerfberpiosednplate 12hend h2 firngng ars ogdmingn133nbdEven the
adeéalls%t}'lbé H‘lo T CboHSjl% fg ){?ﬁt 1§Q&Ved%r dhas ) lﬂve%lol%b %8p1% ]Og' boot

on a 0 ‘be " posi (' Ohed over
131 fansenuting glvemdelssr 1 1® théreabootn d&n dir 4ol szl inlee B2 iAprovideébn a

iti t f fr b 1
siaepdok SoPLh SSRT dPlegtr Eat AR aftspiif e BT it S Tt
The biax oflick. 11Theseleoed 66 thadftattkidd lirer PBI ddefhbtyocelpyreifullywidth of
operfinlg?’{iget ’g\lgg ﬁ\cs)v?rggt}fgrlc z?itr gr?d gtgalm %art]ndﬂolv% %Tefel(})lrarl?o&]tg[hg ?ullogerlmete% of

the liner to force the liner through inversion boot 131.

[0074] An elastomeric sheet 136 is folded across the top opening and a plurality of
fingers 133 are positioned behind and in the fold of elastomeric sheet 136 to close

opening 123 partially as shown in schematic in FIGS. 5(a) and 5(b). This allows flattened
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sidewal I s of box 111. The bottom of box 111 is seal ed
and has an inversion nipple or boot 131 for securing

wo paoenii@ds | i ner 116 t hereabout. An air and st eR@T/Usi006/015404

132 is provided on a sidewall of box 111 to inject
air/steamfroman air supply line 133 and a steamline
134. The size of box 111 is selected so that flattened
lined 1¥6eto Iﬁlﬁ tHieRs dibeﬂhn%)dfziu pyd fd”tefgfgt#sl 13 tdtdlbs];elfoperﬁfgﬂ 'ﬂlﬁlg at the
Thi's i nsur t hat _aj.r.and steam can ow free
edgeﬁﬁgﬂ?ert‘aﬁ W‘P S"Z‘S‘F‘F?fé‘lﬂﬁboﬂg} he liner to force the d
liner through inversion boot 131. [0074] An
[0075] ast onEihgds $ma’e rigaﬁroids séafddde dndivides Sylifterst 38 pRRtedgo

rali f] rs 133 ar sit o} hi nd
an o ety {39' b frpwgtin che Bbsstion pgpid 158 Dot S ai
blee@eﬁ%lv@ gnci g@ém dtn@' Prass@s réiepilvd M2S q@ﬁgﬁtdoﬁuﬂ 136 Eb&@l to 3
his allows flattenedliner

cm. emﬁ@@aﬁr &p@ﬂmﬁ@i %2‘? SMPirFFR Fadradrcontpgty ﬂeeobat,cl?ég@ace of 146

foldQPQ R I8eritARecl 34, f@acﬁ tﬁag@r 18% id pdiRIoné@BsoXhAWRL drds of donuts 146
schematic in FIG 007 Fi ngers 137 are rigid

forny %a@t@é@t%vqrﬁblpm ? a liggr lﬁ@@%l%@,gﬂewﬁ?f@eﬁéwwt@n of

(nmﬁﬂggy3qngggquld 139 as shown in the cross-section in
. Manifold 139 has an air bl eeder valve and

‘%auge 141 and pressure relief valve 142. A rigid donut
[0070)6 " aboBlestamerie sheginl3¢ ris i tamperature gesigiemmt e taf20t men. ghigk

t
com gls%glg lf‘agélogf ﬁ&gneﬁ Qﬁghaa% s?hctoﬂe?r\}%ﬁ@riﬂvﬂfﬁ fﬂﬂlg r@bs%%b;&?lgyer 2to 8

[ astoneri c sheet 13 Each ' .
mm.psiphtas ppkyesterdelt Waempbfﬁébrmdtsto dlfe oinea of GIEB liherr bhba Extending

ﬁng%rggg’}e Qxléﬁ)g i 1¥ne\ﬁad'ehiﬂg ggt c%g ok‘ gla$9 Qe éﬂe&elrfgﬁ& ?ﬁ%%gagtomeric

unoccupl e Ion Oor openin
sheet 136 ap@dé'ls]mtéltmbmm eldssheéCIHPsﬁmrsllé t Eppieallys GHRP liners
[ |:GK re .0 .
1ntel{c§§ £58 ﬁll%rsmﬁ ha'fé; én?agu Crgzri] Billlﬁlu h%qg%rs ?%écp ki? én%YE ssltcl)gr . e"rl]‘l['us
meahSi;hat p(l& tooingersinm )thesbngglesasuqamifyleﬁwelayérelb tont the amspxieyand the
' rface o

ubrica to th u er

smafidsp bl BT L gt IS S the GhFie O relie i TR Eyer
havieg aﬁldmi%rréet:oﬁhtelekpol IS thie auber (essat@ivh O VRariatde ﬁhg@ﬁ 13113&1 each
., and, f intao.the o [ sides of CIPP I|i

side P Stan bpopirt3asleonTBRGR 1B 8 otheh GarssieBforFigedlaritis
of linanukacihe rf&d?]d/\hﬁeb nfal @lsb ay@ieDasht élﬁﬂfoﬁ’tﬁracfdsﬂﬂlle spEEdet df @IPP

ans .t hat pr.1 or to i nversion the est

liner ﬂré @{{‘? PERlY extepdipe i fnegrs {1 ea?%@méa%ng q Cé’ﬁ‘%ﬂel s pot
thiclgegscunf erence coated layer is on the outside. This

results in the inner layer having a fol ded area or

%@ick ;@- in the tube cross-section, Variable fingers
(007737 on TadhhilWstpded ambodipret. peApiHY | & imelidesinibragtsel ¥ opith
32 oh Bhch BRI QMg PBOISIs 2QREhPRel HaB A Rinltel 8Sfingers, such

as from 32 to 128 can be used with donuts that are anywhere from 1 to 5 cm. in diameter.
Obviously, the smaller the size of the donut the more fingers that can be included and the
finer the variations in the shape or profile of the opening are possible. However, one must
be careful that the donuts do not pierce the impermeable coating of the liner. The donuts
should not be too large so as to form gaps at the edges of the flattened liner or at regions of

changes in thickness.
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of liner 116. The fol ded area may al so nove back and
forth across the surface of CIPP liner 116 and

W@ 20064296 ext endi ng fingers 137 acconmodat e f oPCT/HER06/015404

change in spot thickness. [0077] In the illustrated
enbodi nent, apparatus 110 i ncludes 64 fingers 137,
with 32 on each side of gland opening 123. It is

[oo?g nt enpinateidn thoad 13Nt mpmﬁw elaxﬁgafd'drtﬁ ekSomrfiodake ﬂateﬁasdamer

to Cc W t nuts that are a

116 PrssinedNpREisogT i HOdes Het 05 S Baelry . s han RSPt fine

116 Ranfdigeplafes bRSroAmd tolsBRIrdRASR 116 RgAKSE th@bngafd shies of the
i ncluded and the finer the variations in the shape or

invepiQsrhaoklds t he opening are possible. However, one nust
be careful that the donuts do not pierce the

[0079]per rreml ﬁlsﬁﬂfﬂdnnﬁoégdultehlﬁllizidgeﬁvert-@h enfonetis i&hadido that
arge so as to formgaps at the edges of

be
descflh%d for H{eteéﬂléadqsm%@fl e@bocafnemé@msﬁg’ %‘fertenn%fglés in
t hi ckness. [0078] Inversion boot 131 or nipple is

[oostjongat gdyiliohas 60 ¥ERIMbLE tHe! AjdcRNRA fbik RBHvel hfhoRR98dsB Gnade
t hrough box 111 and has ribs or ridges to receive

appagens domyiie geecedings deserinsion, asp eificieptly @aawé iBPgy spIce fatpingghanges
mayFUeQHddé 8fld bRrARE Seqhd 4H36L m%ﬂq@d %ﬁﬁ"inﬂﬁ& c&ﬁﬁu&ioﬁ REELAM without
des of the inversion boot [O
depqrﬁm o gha sphit spdswpe pithe tnivpmtmnn@ ig lntszeqiqdéhat @H imattgri@ntained
I
B S R P R A TR PERRERRR o
illustrhire dpd ngleio @ lintiting tehse- obj ect s set fort above, anong
t hose nade apparent fromthe precedi ng description,

re eff att nce certain.c S
00§15 e Trav@Rh LRl Bt RUPSEeFEHE RIGRRRIT rover
all off iR eodRt egﬁ Gpdoific feat;ref] of thb ivehtisdtiershe pasctibedgng kb gﬁategﬁnts

spirit scope o e inventi is.inten t
of i veopnofBF TGREGH Heldhi o & HE 15 AR oIEhE B Rl here
betweB@WN i N the acconpanyi ng draw ngs shall be

interpreted as illustrative and not in alimting

sense. [0081] It is also to be understood that the
following clains are intended to cover all of the
generic and specific features of the invention herein
descri bed and all statenents of the scope of the

i nvention which, as a nmatter of |anguage, ni ght be

said to fall there between. CLAIMS WHAT IS CLAIMED | S:
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WO powen 16260 npri si ng:

1. An air inversion and steam cure apparatus for
installing a resin inpregnated cured in place pipe

di mensi oned to allow an i npregnated cured in place
liner to pass therethrough; the container having an

el ongat ed sl ot openi ng on one surface and an i nversion
chanber and outlet on the opposed surface; an air and
steaminlet on the invergigxMshanber; a conpressible
mat eri al di sposed on both sides of the slot opening;

raoss the el ongated sl ot being adjustable
m%gpggﬁ}’@ﬁlgubst antially perpendicular to.the
liner as it travels through the slot opening into the

cont aj ner aNGid ANEisioRdarUticdh ecu'r@‘éﬁ%a?ﬁt@@ f&oﬁstall 4 hesin
air inversion and steamcure apparatus of claim

dpRrpgnRted cired dbplegs e lines, COWPHERR'WI t h a top having t he
sl ot Open'ang.lbfst‘aﬁﬁgl?l? ﬁ%(d LYRaihaciingn §HRE8 S0 3Mewaln ﬂnﬁjt?e;gtnated

one edqe IS noveab owards the other to adjust
swpdinglacehiénegtorpastidiergtheayghiagai nst a | i ner passi ng

through t qﬁe %n%méml Wn? 9n el%nﬁélfg@sl%%pehﬁ %'h%n@ Ay and an

steam cure apparat us o the at | east
oversivushhlger emcg@utlesorathpmmtd sufsbeock on one side of

t he sl ot G y and agai nst a

i ner pass?ngg%gsggn%ﬁtqgtg{%iggggﬁgﬁﬂén4 The air

i nver si on aeammpsetssahlmnwf:ral dmmcch@mlsotb‘sldcsi cfithm ot openmg, and

including bl ock hav nor.e one._s t

be adj ust eg ° 570 eaﬁroﬁ denef %P ntgated " H)grben}gh ﬁs‘%%béer HFIJ as glre‘%m

sutrstanigilyt feependiotlar . thd tiserass fit urawlarthnoogh thadics bp@mg:mtoethe
of ¢ 2, whereipn the at | east on noveabl e

appar atu

8%8@@@“ ing prig aqtﬁt%l%‘?ersr‘ﬁf\}’é’g le fingers on one side of

It he si.ot Cchrpadi ﬁw@ﬁswb&inﬁgstdamgﬁﬂe tapysatas oﬂbﬂdmﬁgawhsﬁamathe
i ner passing thro t he eni

hahe o Rt vihonibPdavs 45 S SREmE i ety o Gie edges

aRBatlbBCnd &gk T hbVaBle I@LAriOMS oviet to KRG tIRNFeEEH @P and

i ncl udj ng a curved opening . the engage the edge of a

Prest gaisld Irmenpsssiag troued th YL OPERBH s substantially
straight . Prhe H€in@rSiof BYEESAn® Burd RPpaht8AHT AMAE2, ARRAGRA tHeSat

?efastcolnar;lctge%ble \Qggeerlg Ianmgvlggble block on one side of the slot capable of being
urged towards and against a liner passing through the slot opening.

4. The air inversion and steam cure apparatus of claim 3, including a
block having more than one section the can be adjusted independently to engage the
liner passing through the slot.

5. The air inversion and steam cure apparatus of claim 2, wherein the at
least on moveable edge is a plurality of moveable fingers on one side of the slot
capable of being urged towards and against a liner passing through the slot opening.

6. The air inversion and steam cure apparatus of claim 4, wherein the

block is in three sections with each end section including a curved opening the engage

the edge of a flattened liner and the midsection is substantially straight.

18
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container is substantially cylindrical and the
i nversion boot is frusto-conical. 8. The air inversion

w@anwesieesn cure apparatus of claiml, wherei n PEEUS2006/015404

container is forned of a netallic material. 9. The air
i nversion and steam cure apparatus of claim3, wherein
the at |east one block is fornmed of a polyneric
material. 10. The air inversion and steam cure

apparat us The #ii Biveisdn af.hesreamncarh apiratheas tlanne, Wheeta the
is formned, of N%/1 i nversj g}g and st.eam

SR S lindFahene ThesyeEsieh Hopls iUl o

matergal iTheddir RivaSion MRHisCeafPEIRE iapparatdeof diBEn a] fvherein the
i nversi.on and steam.cure apparatus of claim 11,

fpniaingris forraedotadneiatlic material erial is silicone rubber.

13. The a"]‘he'a'iWﬁVe?h@ﬁ‘ ad§leath @ﬁ@aﬁbﬁrﬁus’i&pﬁﬁlﬁi yswli&em the at
claim 3, wherein the at | east one blo i's adj ust ed by

Jeastup bloekisiormisaiof a pelymeriomeritlo ur ge t he bl ock and
conpr g8si bl JBhedrigh oY ﬁéarﬁ Q@re%bﬁ’atratgspgﬁélﬁlﬁ'l Q%erem the at

agai nst a |1 ner passing therethrough..
laastons plopk wiermed@iMylonr e appar at us of cI al m 2 V\,her ei n

the gap i spadi;ugl ggxglogyana sPabr g.lr% ga}f%a?%uésd %)ﬁ glla% §alhErein the

fingers on one e posi ti one
c@npne@dm hterizhas meplwltomnmnnatetr@lsl ot openi ng and

aga' ngj, a Jth‘S& iRARE ”aqldtstkra%“&'i’eﬁ Grafls c%f PRGN 1N gvhm%ﬁazthe

al'f inversi on and ot eam cur e pparatus of ¢l
vzlastpmexmc mhieuzgath@nad}btbsm ed by a plurali ty of opposed
di spl er.s i.tioned an hoth e ur
e’ c Lo oUgia) B%FBL ARE 40 85 el r SHEES R R o
a@ai mtblackl is néfusipd dgian gadfustheang bolt Ipesitéretl tomegw ﬂhg blo]:ﬁ .and
ai t, i nversion and steam cure arat us of ai,m 5
A DA B R e S A
or rot4.sedtRair 1ﬂveas1@ydmdmbam and @fpdﬂaﬁg of tiaiin 2, wigsnéih eeCap
i nver.si on and

Bralindle abpbPertdSufEic figer of bt e FRGPUE RgTe the
kaMpressitle alranbeRE tﬁ&mwdpahmg And Bnis e paking Migough the
gl%trrggeglsnzl ble material to

15.  The air inversion and steam cure apparatus of claim 2, wherein the gap
is adjusted by a plurality of opposed displaceable fingers positioned on both edges to
urge the compressible material over the slot opening and against a liner passing
through the slot opening.

16.  The air inversion and steam cure apparatus of claim 5, wherein each
finger is formed by an air driven piston or rod seated in a cylinder extending from a
manifold positioned around the gap.

17.  The air inversion and steam cure apparatus of claim 1, further
including a layer of absorbent material on the surface of the compressible material to
contact the liner as it passes through the slot.

18.  The air inversion and steam cure apparatus of claim 15, wherein the
container is an elongated box with a slotted opening and between 16 an 64 fingers on

each side of the slotted opening.
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contact the liner as it passes through the slot. 18.
The air inversion and steam cure apparatus of claim

wa2gossmesei n the container is an el ongated boxPeu/Uk2086/015404

sl otted opening and between 16 an 64 fingers on each
side of the slotted opening.19. The air inversion and
steam cure apparatus of claim17, wherein the
conpressible material is silicone rubber and the
absorigent TIha;airrinVessiibre hiid st2din ciileeapparatus 0f efagn df, whetein the

steam cure a at us o cl ai er h finger
Bl R Bl e bRt et FRL R €Ronut ot
t he e0posdie %ﬂdn‘ﬁdﬁs‘loﬁl 403 ﬁgantx Bereelppahiamef thains igeherein each

ainst the |i ver si.on and,st
B MR pou euntelGF o Ak cwisr Sithar vt 3 e oned ShE T ugeing
chelarahtambm@éﬂeytdg@iﬁit@ﬁ@iﬂear and the inversi on boot is
tapered to allow the liper to be turned

b
openifly arld® SHCHIFEYOR At FPBN COIP. APRAAWE wéa na;rl ml%?rﬁ'a the

SohtaPoe 34 butBtaRiiNS! redifhddlar lafS tRl Il &@SioR bbbteiX itdeedr 8 2lIBw the
inmpregnated liner into the existing pipeline and

lngr tonbp tuped packiayer the ppeaingjapd pecued R¢t8i ng: provi di ng a
substanti al bxbl %ldhrgl?% hd Qﬂstﬁ%%ﬁﬁ@llné( oWifdhind & ﬁb’)h@l'é resin

nol d segnent and a pe extending fromt
igIIreEngied nkiner kot wea@@%@g pl@eltmeandw@rmgo ﬁheofeStnhen ﬁlm diner,

&g.@mg g and an exhaust pipe with a piercing end and a
val've at the other end displaceable within the porting

pi pe;prptidio agubttantipldy tigidpodtingerstsmphawith euliilaytraeld spainent

Bl B8] 8L HOBian RS8R Dl WA, 6 AL e
Idtsegugetplapé aamdhqustam@ with tahertingend andia veltaet thg ogticeand
?1ﬁﬁelgciegl§1§w1thp Eren al.l owi ng the steamto flow through

Iner an %1?1156 exhaust val ve wi thout defl ating
the | plandg thapatting hsse/mbig atthedisbem pifthetgigeline;ner to
on of claim?22,

e BRI AE T o e el BB e 1RBePY nor by

I nverihsenghgt theedhianse pipt irmorthepertdg pipefant berdngake lime; and
into lgtrggducmlgdste%r% into tthe liner and allowing the steam to flow through the
liner and exit the exhaust valve without deflating the liner; and

allowing the resin in the liner to cure.

23.  The method of installation of claim 22, including the step of installing
the liner by inverting the liner from one end of the pipeline and into the mold
segment.

24.  The method of installation of claim 23, including inverting the liner by
inserting the liner into a substantially rigid air inversion container dimensioned to
allow the liner to pass therethrough;

the container have an elongated slot with a gap at one end and an inversion
chamber at the other end;

an air steam inlet on the inversion chamber;

a compressible compressible material disposed on both sides on the slot; and
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waeastiansé al |y rigid air inversion container

24. The nethod of installation of claim 23, including
inverting the liner by inserting the liner into a

di mensioned to allow the |liner to pass therethrough;
the contai ner have an elongated slot with a gap at one
end and an inversion chanber at the other end; an air
steaminlet on the inversion chanber; a conpressible
conpr tesighd eacnmb ethe akloditengs adjustabld oinh as iditesion nsibsi@antially

RO e et R Geslr i obF aPP o0 LA Pt S

I1ﬁveﬁécﬂﬂlﬁh@htﬂmﬁ%ﬁoﬁ$®tsl ot into the contai ner and is

etnrbar i e pahed OFiok YR (BNl 28 indidied riusipk g oY

yovingVdtNeastbnd @3edabRNBeriBYY @adihRd B AR Eontmnen tafd pbtidnae on
(:ontﬁee tﬁg and positioned on one side of the gap. 26.
PHESIHRPHEUEHY i nstallation of claim22, including the

step Qé at Tl?eclﬁbtﬁéld 6ﬂ1n§tél|lh%6§ "of BRme23 Qnilﬁ’(ﬁn§%€ 3k lof attaching
val ve. Ort| n? assenb y, conprising:. a
Y

§HB§1taﬁﬁt}§°§ﬂq°§hequ§?‘& ¥l ar nol d segment; a porting

pi pe gf;(tenﬁlpegmg%%@nbg,ecdﬁ%rgl egnment with access to
the interior of [ d segnent and an exhaust pipe

with &S'ms@rl’éalh’glgéfhﬁllbhlﬁﬁmdd@wm@taat the opposite end
di
di ”en§ggﬁ’ﬁg H&jrg e&{eﬁ&ﬁg ﬁ’éﬂ‘&ttﬂé hold'& m Qi ‘gﬂg BsRb ﬁ{e(iﬁteﬂ& of

i nfl at Int segne he port
dweseeldissgnoit,ehdi m 27, further including a flange on

the e [ [im:.t .displa n t
e A0 RSP IR ) Bidreiflh SR 2GRME Vaf¥ of Hie SEHANE ena
dimensioned to travel within the porting to pierce an inflated liner in the mold
segment.

28.  The porting assembly of claim 27, further including a flange on the

exhaust pipe to limit displacement of the exhaust pipe into the mold segment.
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