REUSABLE | NVERSI ON SLEEVE ASSEMBLY FOR | NVERSI ON OF CURED I N PLACE LI NERS
BACKGROUND OF THE | NVENTI ON [0001] This invention relates to a reusable

i nversion sleeve assenbly for installing a cured in place liner with an
apparatus having at |east one rigid gland. The net hods and apparatus reduce
the tine needed to set up a wet out cured in place liner for installations
using air for inversion and steamfor curing and use of a dual gl and
apparatus allow ng use of a hold back strap and a lay flat hose for

i ntroduction of steam [0002]It is generally well known that conduits or

pi pelines, particularly underground pipes, such as sanitary sewer pipes,
storm sewer pipes, water lines and gas lines that are enployed for
conducting flui ds gpwaua B IWERSION SLEEPRKSSEMBLYFGR uidERSvage or
deterioration. The | eakage nay_be |nmard fromthe environment into the
interior or conducting portloﬁ 63“?#% éFFﬂé§E ﬁlternatlvely, t he | eakage
may be outward fromthe conducting portlon of the pipeline into the
surroundi ng environnent. In either case, it is desirable to avoid this

| eakage. [0003] The | eakage may be due to inproper installation of the
original pipe, or deterioragiz@c¥otihs o niEsifiodue to normal aging or
to the effects of conveying corrosrve or abrasive material. Cracks at or
near -pi pe j oi AP80klay Héisdinsention aplpier 3 rie rusdblec ebion Glegves awembly fetar t hquakes
or the novenmenfsfiing ALLE xﬁ’ﬁ'&ﬁeﬂn%ﬁﬂan%‘}lﬁar&ﬂﬁ(abﬁé& ISd4f 6:@?@:&%@' ihd ar

natural or man made vi brations, or other such causes. egar ess of the

cause, such | destiadeandepprresicfiss fhe tiprdionded 1 kR 3 wehpu n glogtifgr f | uid
bei ng conveyedombithialorsSin® b € iRRrsiGH ank Qfebth tforl d&nﬁlg’iﬂﬁg.@e bPa BlReglsl r oundi ng

envi ronment and possiple creation of a dan bl i health hazard. |f
the | eakage c SheReler rscish of & B0 5L eRCaAdE P oG B GRECHHOR Rl of ng
conduit due tateh@ss of soil and side support of the conduit. portions that

may be | eaking by digging up and replacing the pipes. As a result, various
met hods had bdqeed2devi sed powrdipewtlh kpdvac ehat epsaduits o pipdlabe, Ipattatulanl)n of

X1 SUING Pi PelhESunH1SRE NTEIANIS. Y phtl LE, SXRPRDE, 08, Az

associ ated wit acl n sec |ons
wel | as the s@hhrfestbawa mni@nrvdécmcemtm@wdséremmﬂx @qm@fepa@fdu@ focfluih s t

successful pi n&kage%r H&&?dr&tloﬁr I*hE R 59 vE ‘?nﬂ@ahi frbih Al QQIrNRGERVGR: that s
currently in wde use is called the Insituform(r)_ Process. This Process is

described in nteior pacapgtinggportipnfdhy gigelings. o Alfsrpativelyn the Jeakags mawgbe 41 | t he
contents of wWaishr@rRnl MEOrRAIRESH JRIAI Bf Qe NBicBRENAO. the surrounding

envirenment. In either case, it is desirable to avoid this leakage.

[0003] The {eakage 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 sumrounding
environment and possible crcation of a dangerous public health hazard. 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, energy and machinery costs, it is

increasingly more difficult and less economical to repair underground pipes or



[0005] I n the standard practice of the Insituform Process an el ongated
flexible tubular liner of a felt fabric, foamor simlar resin inpregnable
material with an outer inperneable coating that has been inpregnated with a
t hernmobsetting curable resin is installed within the existing pipeline.
Generally, the liner is installed utilizing an eversion process, as
described in the later two identified Insituformpatents. In the eversion
process, radial pressure applied to the interior of an everted liner
presses it against and into engagenent with the inner surface of the

pi peline. However, the Insituform Process is also practiced by pulling a
resin inpregnated liner into the conduit by a rope or cable and using a

separate fl ui gokisRemaEARY @e teaﬁ.hgatay AkobagldRn reiackdgnBs pi RTp&at Ad 8 8¥RSt ed
within the liner to cause | Tner to cure against the inner waII of the

exi sting pi pel ViR msthops 'i‘aééi"'?i‘ 4%%%%8%@9’??%@% A r AR it erred to

as "cured- i n- PiRGResPTRES new ethbdsPRoiditiedxpensend Haﬂ@das@@taaadhafhl digpiigs referred
to a CTPP installation. [0006] The Cl PP fl exi bl gﬁéﬁf‘ﬁ I ar i ner.s have an

outer snooth [YBYBY™ pepgie pip eqrylpflsﬁ%f“b‘;r%sweéld‘ﬁ B SPC?WB?%%I e
pol ymer coati nig: pubéic. omns iofl @heOhiost Recckdsful hipklinel tbSair o1 tiehétiless tehbisilitatifae n

ted, thi d ft
e P 1 b ERRLTRRR St Sy B BT Sl PRl o
i nst al led in pd desaibed tnhﬁJE Raomts N @J0091063, #064. Dilped #/185.958, gi s samdnzmed from
within, preferably, Ui ‘1"5‘%’!"[‘3‘@‘1%‘%}8@3\5’?%&&9&"]:' uid, such as water or air to

force the linér radi al 0 engage and conformto the interior
surface of the existing pipeline. [0007] Typically, an eversion tower is
erected at thd00ﬂ5$tal lrathe standsird prattise pf teilokitufolve Preeess ed elongsesiufiegiblread t o

t the Ii h d
Gescribed i eue e Bt PR Horic JobioP BBty RARE Beiihey s G300 210
5,597,353, t h@nm@eémogatwfg thet bestbean ennrm@mbwh@ évnmﬁénma@,bler@ﬂe isence. Cure
may be initi atRAuLY width rtﬁ@%&h?%l&fmémbcml?rthb & i %mﬁX@ﬁﬁIE% l{ner

through a recircul ati on hose attached of the everti gtﬁllner
| nversi on wat EFerien pragess: @s fepeded i thsafer 'él"oﬁé%{'l‘*ﬁ%‘bﬁﬁ'&@wfﬁs g Wsoi | er or

heat exchangekvaadish Isreéew mqm b&sshl‘&pbfﬁd%&l%inieh&ﬁffaﬂ@ﬁdrﬂed Gdrr&fesithe | i ner
is conplete. The res %gate I nt.o the_i mgfﬁl% e terial is then
cured to fornta é?r&f "’F’ ?gc Py thﬁ‘ﬂ?eﬂs'ﬁfaﬁ% |pH’§"i’ﬁrt PHVER&Cexi sti ng
pi pel i ne. Thelmigufoim Rexesefif elst ipwetioed dyapdlingny resinaicipregaand Yiepaits sheany pi pe
section or pi 9&1&1119!3{'% ro?ﬁ&eéabgr ?& us(? asegz?mtgﬁﬁldt.ilﬁ% rr'ﬁga%% ﬂaftlgzg Elgcgc{ | eakage

either into or exl’s cured rest NP4’y serves to
st rengt hen t h&nehasisiergrtep ivibin thﬁeilrwatd cagyg taslineotogrug\aedest the dedr wilt ofct ur al

support for 1R SulifOPReNRg Skt iRAketRAGRETNE: GURLS) kb QNI 4 Whi Ch vas

time consumng to construct, caused to be ove the ground
often near tr caed-iglags-gipgs jog ALTRR) Hesss™ anfljthe ek iRsign i seferegdrtovve@lPBy an

appar at us, whingfatl@ilchowed Insituformto create a hydraulic head by the use
of a sphincter valve. The liner was fed into the top of the apparatus and

pul | ed througﬂﬁ)t0 e Sphl ncter val ve by pressurized water bel ow the val ve.
The pressuriz t er hesgPF dgxilie fyptap liosts bave angiter sppoth favey efmeativelyusi ng it

to invert intfetitie sabmua@l mg)eﬁ@éaalblﬂolyﬁ@k @danngm&sa:tﬁ&paﬁa& wnesinfigr the
rehabllltatlono W“a (i‘ ; ag]ﬁg |nuefor gbou_t fifteen
years. [0009] ‘Pﬁ@ ﬂﬁfo ’i‘g‘éﬁﬁ A, efnée a}’ﬁ‘s%" SEP e irsids o5 e iifes wit h
wat er s the 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, such as water or air to force the liner radially outwardly to engage and

conform to the interior surface of the existing pipeline.

[0007] Typically, an eversion tower is erected at the installation site to provide

the needed pressure head to evert the liner or a bladder. Alternately, an eversion unit



guantity and availability of the inverting water. Water nust be heated
typically from55F to 180F in order to affect the cure, and then cool ed by
the addition of nore water to 100F before being rel eased to an acceptabl e
di sposal system 10010] Thi s di sadvantage may be overcone by using air in
lieu of water to create the inverting force. Once the inpregnated liner is
fully inverted, it then can be cured with steam Al though water is
necessary to produce steam the quantity of water in the formof steamis
only 5-10% of that required for water inversion, cure and cool down. This
means that steam can be used for curing even if water is not readily

avail able on site. This drastic reduction in the quantity of water is the

result of the éalsqm{a&%gcg%e@mamlsab&&tme% Pﬂ%@%ﬂ% 1@%9 r3sidaqf he form

of steam versus one oun at ed wat One pound eam condensi ng

to one pound oM &F77 ﬁébemmenﬁwéﬁ‘@@ﬁﬁt@mﬂmmem fﬁﬁrﬁp@ éivee pound of

wat er gives offa08t nigfi& B thdddlcRACdt HRHAS hid (HERELA ML udERR- 2 Thi s
reduced water requirenent plus virtual elimnation of the heat 'up cycle

greatly reduce€cighipborchrse éﬁafrﬁlad ithdhearndal B qvFHae lpgo1ir1swion “2ir 45 appar ent

advant age i n UstiRglail Ehrbdgu@nﬁatgeuramm@wﬁaanreusﬁewc r bitereluldisd ry been
slow to abandopl?water i nver.si on ot vvat c ﬁ‘R[/ 121VWhen water is

used to inver t®§ fEereddingy q“ﬂb?‘%@?é‘f“é&“qr Ish‘é%mp BrgEEedBrthon of the
l'i ner fromt ham&gﬂbldﬂi@ermpﬁ%cheux‘e@& fory € hdrl ﬂ&htéfmﬁr%rrigﬁd.l;ﬁpd Imidguenhad up by a
force equal tot heﬂ@uantllty f vva er &%c? g % qﬁs cJrner I n.the case of
CIPP liners, tRYZSERRPE ?%eé"f ’Qféc 8‘?’&' SBI APREFAF Al OPAYS ARIPLNt j al |y

reduced, as |$e¢thae ofmp@p:meﬁammy it @dgrud bmtdmeﬁuhwrMagbemélnMrohorV\/ard to

the inverting pase. W Wllethd. 1t %E%s%.% se?v%t %o "’I"Qﬁ%ﬁef’he céus{}%}: opce, the

uninverted liner 11és om 0 essure acting
on the invertiwalsneste prﬁfwdehédﬁdlsmmtur#usnpopddlrlthetShEOtM’immmgmm@t the |iner
forward. [0013] Three forces nust be over cone to invert a CIPP liner no

matter what i qohggd t GG GaLEn Whifer, MO Wab YinfeShMring TSR FschuBY CEReAT €

workers to be 30 feet above the ground often near trees and electrical wires. This
method was improved by an apparatus, which allowed Insituform to create &
hydraulic head by the use of a sphincter valve, The liner was fed into the top of the
apparatus and pulled through the sphincter valve by pressurized water below the
valve. The pressurized water applied a force on the nose of the liner causing it to
invert into the pipe being rehabilitated. These apparatuses for the rehabilitation of

stnall dizmeter pipe have been in use for about fifteen years.

[0009] The major disadvantage to the use of these 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.

[06010] This disadvantage may be overcome by using air in lieu of water to
create the inverting force. Once the impregnated liner 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 steam is only 5-10% of that required for water inversion, cure
and cool down. This means that steam can be used for curing even if water is not
readily available on site. This drastic reduction in the quantity of water is the result of

the higher energy available from one pound of water in the form of steam versus one



1. Force required to invert the liner (turn liner inside out). This force
varies by liner thickness, material type and relation of liner thickness to
di aneter. 2. The force necessary to pull the liner fromthe
inverting apparatus to the inversion nose. 3. The force
necessary to pull the liner through the inverting apparatus. [0014]Force
nunber one (1) above is generally the sane for both air and water

i nversions. 100151Force number two (2) varies greatly between air and water
and can limt the length of air inversions. There is limt on how much
pressure can bc used to invert a liner w thout adversely affecting the
quality of the installed CIPP |liner and/or damaging to the existing

condui t. Lubr Ipéarmof%ad%ematasmegeﬁnd@&éaﬂ\@&ﬁémﬁa@% B pol VBT PRvd:0 T educe
the required pulling force. 0016] Force nunber 'three (3) can vary based on
the appar at us YePPygRimalely 98 BTYs 34ls prrspypeeletriengiven ofi saly opnBTY derce
required to pwadr bdpeee! inNRipéAHRUERp.t NEhid BRBEAT WteMehirdrdf fiBsS Firhien ei t her
or both forces,one. and two increase. This is caused‘b?/ the fact that in
order to incr STt IhebeH vp sYals @l resiess gyre cYdrd dnselisiontimeus i n use
today restrict |loss of pressurized fluid fromthe pressure chanber bel ow
the liner entqgomei nt witd Mistapsardh RAGAbASH 38Rz hiP Bivestbd adngtaRandasdend of the
| i ner being i nveﬁlilt eg. Thi s [estr ction is typically acconplished by

i ncreasi ng t h&*a% NAysEY bepnsiando goadumateriereionieR ke e 8, or by using a
gland that is energized by the inverting fluid. The novenent inward in

typical cases [0@2] est WHeh @eeb¥ dshiPio GhvaR the PR irhdbonBd IeP Y §Ssbay Oof the
inverting CIPP_|i Thi in turn causes an increase on the friction

ne | i ng )
bet ween the i AYEPE Ptffbc Eeppo, hedpverting nopeqdhe ipsFINERPRAAISERPYFed WRdYe appar ent
benefits of stdbme eqabtoCthenadntits sfovNGtdispiic@T by the liner. In the case of CIPP

liners, this mean the effective weight of the liner is substantially reduced, as is the
force necessary to pull the uninverted liner forward to the inverting nose. When air is
used to create the inverting force, the uninverted liner lies on the bottom of the pipe
and the air pressure acting on the inverting nose of the liner must pull the full weight

of the liner forward.

[0013] Three forces must be ever come to invert a CIPP liner no matter what is
used to create the inverting energy. These forces are:
1. Force required to invert the liner (turn liner inside out). This

force varies by liner thickness, material type and relation of liner thickness to

diameter.

2. The force necessary to pull the liner from the inverting
apparatus to the inversion nose,

3. The force necessary to pull the finer through the inverting
apparatus.
[0014]) Force number one (1) above is generally the same for both air and water
1IIVersions.,
[0015] 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 finer without adversely affecting the quality of the installed CIPP liner and/or
damaging to the existing conduit. Lubricant can be used for both water and air

inversion to reduce the required pulling force.



cure, the use of steam has been proposed in view of the energy it carries.
Air invert an inflation bladder and fl owthrough steamto cure has been
disclosed in InsituformU S. Patents No. 6,708,728 and No. 6,679, 293, the
contents of which are incorporated herein by reference. The processes

di sclosed in these recently issued patents utilize pull in and inflate
technol ogy and are currently in use for snall diameter liners. They provide
advant ages over water eversion for snall dianmeters. However, the process
descri bed does not provide for use of a lay flat hose for introduction of
steam Moreover, use of a puncturing canister disclosed in these patents is
not suitable for nmediumand |arge dianeter liners. Generally, nmediumsize

liners are copgj:der ed e @99 36 . in

di aneter. Lar g@lgfanef(%?%%%pﬁ%é@ citaﬁgglgggsggld%ﬁegdg ut 54‘%&?%2 glzmand | ar ger
in dianeter. poBESHAvsonliingsey theiforcs sequiexlite ahll Sictlpepthpyptdde eppprapvenent s to
reduce the ef Cof il SAef ol B RRRfRofofd dall thd Mok Onis RSbiAkh 8 frgn using an
appar at us havi n9 at least one sel ectively operable rigid glan or

i ntroduct i on &rUptin prder  ingeepss aypilahietrystron isaeedn §ricel apetrntat e usededayi ner pri or
to injecting sdRRMosQF pesblfiRtQ-fuidTHUMARY eSre ChlmtlNMEDT NN QBdPpdaaner al Iy
speaking, in accordance wth the_invention, an inversion sleeve assenbly
for install atf®htsrarerrets e e opif ged bpndasd endypt e dinps biine reaed dhsaratus’is
provi ded. TherdsﬁmfnsgQypi@klga\d@n@}ﬁ%&%mndr&@wqteesaiapxtesbmél iafa frkntdl e sl eeve
and a cylindrical bard n(g oot hav%‘f&g an inlet ptg,r&‘ for introducing

i nversi on andPBYCETEPRG F 15 HIngR $HIE Ut shereird 5t e Auedipe SV Whe sl eeve
and t he i nver sioesindadintvadrie typfcalt dagss saBRridid BB Qindasatérheardub@pteisidnpl ace pi pe
liner to be inverted,. T ssenbly Is used with an jnstallation apparatus
naving & framdloF Frote CERIRSE TRe b d ARGEr sl S bRy FhuRRNE" Cpst r eam
of the bandi nipviréng CIPPhigersiné glaed. passes between a rigid gland used to forma
fluid seal. The flexible inversion sleeve may have an installed curing
fluid inlet fejorgpe Wl fiev?Br MPRIAAE pORYISYY sbdR chik FbHpMARHUS: whdd LN S
case, the inl g oIrSI the sl eeve isﬁﬁ%cat el llt;et\i/eenct he .tI\J/\o_gI anqvg with the
bandi ng boot BMiat ¥ ahtieAm kasdopomerosyl BiydEw effhacqsrayfierarid idBGtnent the
L | exi bl e sl eeﬂrﬁinﬂiﬁtioﬁ Ulaaga_tahd ﬂ_fywdﬁr}shllélhl&e%ﬁl 1;1% Queb :hé’sﬂféellx Eﬁﬁés‘éd 9.}‘ znaiﬁeorﬁanel

i mensi on as e liner hejin ns sl eeve has_ at | east qne | ayer
of | pr egnat e RHET - o 08 12HNE 51 By e ST AYBRT SrReS g nab o

mat eri al hol dber¢ivlby rcfamicet Ghapobeestestdivelobadsih shckatet @ity asakdtpaents uglede assenbl y

i s reusable. S| | ,Lner.. i . ugh t flexible

i nversion sl eé‘@ggglﬁdéugégﬁdgi%%ggﬁ% g‘gﬁeggyﬁggi?oé%@gb%%%ﬁq% out the bandi ng
boot prior topfoeingdvintesges owel Wwatrevebion dori sstall diprstend ublowevBe thegrdcess  openi ng
and closing o n W tds; e of a
hol d- back cab{leeSErg)?d g’% %a%tﬂé&é%ng)? 356 ? tg‘qg%?gfgﬂédsgrﬁb‘ﬁ‘i°%‘§@e§§%§dﬁﬁa| f of the
i nver si on andMeEe¥aGSe §F 2 Huncaiying capistprodisclosertingthesa @pteate isi nepysuitable fast r oduct i on
of heated ai rmediukbRAIBIzE dianBQr FAURE -GeHS I nedinp ik Bhét 8d cbidiMertd RlbehOse for
steam cure al | ows, for éﬂt roduction of steamalong the entire | ength of the

i nverted | i neMOFPERRSP 3P d 8 A9A SEJURtTE dsdigetere ctater dmeirs gre b8kdBnsat e t hat
often | eads texc@eofdbgutclliietiesdaldrgsh ddmdtdrner in steam cure processes. The
dual glands allow for the lay flat hose with steam attachnent to pass

t hrough the f and into the inverted liner,wthout deflating the |iner
prior to int r@gggti orrA“Ef‘Prd&gﬁ’i’ A ¥ \éfﬁ‘rﬂﬁe P SFEidepimprovementy &3 reducg hose has

al ternating heffoets ntededretprapasn g GIPE like@ Tt fstal@aon vl adgarathy piva@ &y, this is
1/4 to 1 1/2 jnches fromthe gld?ig. of tge i a% fiat hoze.. This i"ﬁ toinsure
di stribution 6F SESKHEEREBE!ESH UL S THBUMA K SAGTREEE WRE i ner
regar dl ess of having todefletatitatiinerpriof tatihjecting seam @rceritghe | nversion is stopped, a
porting drill or form ng device may be used to forman exhaust port with
an adj ustabl e exhaust hose. Steamis introduced into the liner through the
lay flat hose to cure the resin without allowng the inverted liner to

def |l ate.



[ 0021] Accordingly it is an object of the invention to provide an inproved
reueabl e sl eeve assenbly for use with a rigid gland apparatus for
installing a CIPP liner. [0022]It is another object of the invention to
provide an inversion sleeve with installed fluid(s) inlet for use with a
rigid gland apparatus for inverting a CIPP liner with air and curing with
. steam [0023]It is another object of the invention to provide an inproved
met hod for air inversion and steamcure of a CLIP liner with an apparat us
having rigid dual glands. [00241llt is a further object of the invention to
provi de an inproved nethod wherein a cured in place pipe liner is inverted
wth air and cured with steamw thout deflating the liner after being

positioned within the existi gg%%ﬂ &r THRE9RPENEiongnot her obj ect of the
invention is to provide a net pparatus suitable for air inversion
and steamcure wherein the liner is inverted through a segnent of I|iner
formed with atiOPEdst Seerpby sperkipsi int seserdect grithothe dnYention /2y In¥grddm

[0026] Still angdhessstieot inobiidddR of AUGHE inQlact Andd WAt 0B i@RaddBPpaNEd net hod

of is provided. The inversion sleeve assembly includes a tubular flexible sleeve and a
cylindrical banding boot having an inlet port for introducing inversion and/or curing
fluid at the distal end of the sleeve. The sleeve and the inversion boot are of the same
dimension as the cured in place pipe liner fo be inverted. The assembly is used with
an installation apparatus having a frame with at least one selectively operable rigid
gland upstream of the banding boot. The sleeve passes between a rigid gland used to
form a fluid seal. The flexible inversion sleeve may have an installed curing fluid
inlet for use with an apparatus having two rigid glands. In this case, the inlet on the
sleeve is located between the two glands with the banding boot downstream of the
lower gland. In a preferred embodiment the flexible sleeve is a length of dry cured in
place liners of the same dimension as the liner being installed. The sleeve has at least
one layer of impregnated materiat and an outer impermeable layer. The impregnable

material holds Iubricant to aid in the installation and the sleeve assembly is reusable,

[6020] A resin impregnated liner is fed through the flexible inversion sleeve and
banding boot, turned back and banded about the banding boot prior to being inverted
into the existing conduit. Selective opening and closing of the glands in a dual gland
apparatus allows passage of a2 hold-back cable or strap to control the speed during the
second half of the inversion and passage of a lay flat hose and steam fitting for
infroduction of heated air or steam during cure. Use of a perforafed lay flat hose for
steam cure allows for introduction of steam along the entire length of the inverted
liner to avoid the consequences of accumulation of condensate that often leads to
poorly cured sections of liner in steam cure processes. The dual glands allow for the
lay fiat hose with stearn atfachment {o pass through the frame and into the inverted
liner without deflating the liner prior to introduction of curing fluid. Preferably, the
lay flat hose has alternating holes formed along its length near the edge. Typically,
this is % to 1% inches from the edge of the lay flat hose. This is to insure distribution
of steam at the bottom along the full length of the liner regardless of the orientation of

A
the hose. Once the inversion is stopped, a porting drill or fonming device may be used



air inversion of a CIPP liner with a holdback strap and lay flat hose for

I ntroduction of steamto cure the liner. [0027]Still other objects and
advant ages of the invention will in part be obvious and will in part be
apparent fromthe specification. [00281The invention accordingly conprises
t he several steps and the relation of one or nore of such steps with
respect to the others, and the apparatuses possessing the features,
properties and relation of elenments which are exenplified in the detail ed
di scl osure and the scope of the invention will be indicated in the clains.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00291For a faller understanding of the
I nvention, reference is had to the follow ng description taken in

connection wt he. acconmpanyi.ng dr.aw,n I.n | &, I LIS a
schematic per s%eftg | Weex\ﬁﬁug\ﬁog?‘(mg%n 5d B%t‘?bé%ﬁ%}mvs\‘ﬁ %‘L acﬁ?*’f%ﬂgg‘%g%‘gﬁ@é‘ tof%‘a’r air
i nver si on and Biee dmouglitte 1gf flan hosarte core thepésircwithppaloingghe iovnsd fiveteed and

arranged in acggrdance with the invention;

[0021] Accordingly it is an object of the invention to provide an improved
reueable slecve assembly for use with a rigid gland apparatus for installing a CIPP

liner.

[0022] {t is another object of the invention to provide an inversion sleeve with
instalied fluid(s) inlet for use with a rigid gland apparatus for inverting a CIPP liner

with air and curing with steam.

{0023] It is another object of the invention to provide an improved method for
air inversion and steam cure of a CIPP liner with an apparatus having rigid dual

glands.

[0024} It is a further object of the invention to provide an improved method
wherein 2 cured in place pipe liner is inverted with air and cured with steam without

defiating the liner after being positioned within the existing conduit.

(6025} Yet another object of the invention is to provide a method and apparatus
suitable for air inversion and steam cure wherein the liner is inverted through a

segment of liner formed with at least one port for introduction of air andfor stearmn.

[6026] Still another object of the invention to provide an improved method of
air inversion of a CIPP liner with a holdback strap and lay flat hose for introduction of

steamn to cure the liner.

[0027] Still other objects and advantages of the invention will in part be obvious

and will in part be apparent from the specification.

[0028] 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 features, properties and relation of elements which are exemplified in the detailed

disclosure and the scope of the invention will be indicated in the claims.



[00311FIG IAis a schematic el evational view of an apparatus wth dual
rigid glands for air inversion and steamcure of a cured in place pipe

| i ner constructed and arranged for use in accordance with the invention;
10032 FIGS. 2, 2A and 2B are a cross-sectional views of the inversion

sl eeve assenbly constructed in accordance with the invention; 10033]FIG 3
Is a schematic view of the elenents of an inversion sleeve assenbly
constructed and arranged in accordance for use with the invention suitable
for use with an apparatus of the type shown in FIGS. 1 and |A; [0034]FIG 4
Is a schematic view in cross-section showing the inversion sleeve assenbly
and position of the gland of a single gland apparatus of FIG | during

i nversion; [0035] FI G 5 | papspheiRirrioN beWHEDEARRSgSect i on showi ng an

i nversion sl eeve assenbled wih a flTurd infet 1n the Tlexible tubular
section and show ng the position of the glands of a dual gl and apparatus of
FIG 2 with ai{Pﬂ%‘»ﬂeamf@uppfdilerhWQfsfaMﬁwch‘géhei investiep aefarepesnis fhed 9 e oduct i on
of steam for Cufidwlfs deBRhibPABRALEESARectibL Gk BB YocBinPanyink Sz &fnGuiAdh, exhaust
porting techni que.

[C¢030] FIG. 1 is a schematic perspective view of an apparatus with a rigid
glands for air inversion and steam cure of a cured in place pipe liner constructed and

arranged in accordance with the invention;

[0031] FIG. 1A is a schematic elevational view of an apparatus with duat rigid
glands for air inversion and steam cure of a cured in place pipe liner constructed and

arranged for use in accordance with the invention;

{0032} FIGS. 2, 2A and 2B are a cross-sectional views of the inversion sleeve

assembly constructed in accordance with the invention;

[6033} FIG. 3 is a schematic view of the clements of an inversion sleeve
assembly constructed and arranged in accordance for use with the invention suitable

for use with an apparatus of the type shown in FIGS. 1 and 1A;

[0034] FIG. 4 is a schematic view in cross-section showing the inversion sleeve
assembly and position of the gland of a single gland apparatus of FIG. 1 during

inversion;

[0635] FIG. 5 is a schematic view in cross-section showing an inversion sleeve
assembled with a fluid inlet in the flexible tubular section and showing the position of
the glands of a dual gland apparatus of FIG. 2 with air/steam supply hose attached in

preparation for introduction of steam for curing; and
[0036] FIGS. 6(a) and 6(b) illustrate an exhaust porting technique.

DETAILED DESCRIPTION OF THE PREFERREDR EMBODIMENTS

[0037] An improved method and apparatus for air inverting and steam curing a
CIPP liner in compliance with ASTM F1216 Standard Practice for Rehabilitation of



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0037] An i nproved net hod
and apparatus for air inverting and steamcuring a CIPP liner in conpliance
with ASTM F1216 Standard Practice fir Rehabilitation of Existing Pipelines
and Conduits by the Inversion and Curing of a Resin-Inpregnated Tube is
described. The nethod and apparatus described herein are well suited for
the installation of nediumdianmeter CIPP |iners working fromthe surface

t hrough structures, such as nanholes to rehabilitate existing buried

pi pelines and conduits. [00381An inverting apparatus 11 having a single
rigid |l ower gland 21 constructed and arranged in accordance with the
invention is shown in FIG I. In FIG |A a simlar apparatus 11 a having

an upper gl an | . X | S | Vi 1 pm)arity of
el enents, t he(%é%’ég?'g‘fdg‘?%%@gk %gz(r‘j‘rfégrzb It}’ea"? gepsggsge]aﬁdiér%”ﬁ%%Ejimalﬁ'gmg%gtajo descri be
i denti cal el erfight &5.defc0B39 Thp prathad amlppdrdtusdeseribddhaagie ane iwgll duifed dordhe

di mensi oned t . RASHE LARGH QYSLe Bibpl DEL LoRhARGSSE: SpelDenbidul t Lo be

| i ned. Apparatuses are fabricated fromnetal bars or tubes to
forma frame gudies puyhas sehples foarpitabilifag dristiyg buried pipeliapsaad gonfpit t ened cur ed
in place pipe liner to be installed. Frame 12 is substantially rectangul ar

in the illustrpdzy enbodidvemhe adpdarias 13 ERMzaR Gl rigidt lowePRBRAEND 13 Wth a
plurality of hooks 14 to secure a f|exib|e, inversian sleev% 07 as shown in
FIG 2. Openi rgnsiticiithandzpriapgedidp gecordepee wif) g fygntog 1§ F1o8% ' AL hvlr si on

sl eeve assenblRIGE DA besinfaUipaann 110 Bkangldh @pe garisid mddugd ghid 2V isopeni ng

13. [0040] Fra 12 has a height “h". sufficient to support sleeve. 207 and a
bandi ng boot %E‘iw”seIBdf‘e@sOft% ﬁg'ﬁiia“@'o?ft%me{#’ tb‘? %?31\‘7@%?6 © "f"ﬁerf’ﬁl ©§E&M" gl and
unit of FI G igs. harfdi lash decripdénicdrlegk@nd 16 forned of a fixed gl and
menber 17 and an opposed cooperating di spl aceabl e gl and nenber 18 is

posi ti oned adigg@t t Qubiitiis 13 and1 BRLE s s BHlehOBRAS BDpAfEnal t ached to

the ends of frame 12 and connected to _dir gqle}ceab e menber or displ acing
menmber 18 t oweVestht invedingrasases toltire caodpit ikt Soedr eAppawbneRt ilcandi il @A i nder s

with I'inear guidRabeRsh R beY bi (16IR%S fob aMRYhe N havliy HREMAN: GRith &0Si ng
mechani sm or not or, of an%eﬂt pe, .such as hydraulic or ?I ectrical, .or a

mechani cal cl &APFHYe fedA (fpred in place pipe lmer to be installed. Frame 12 is
substantially rectangular in the illustrated embodiment and has a rectangular entry

opening 13 with a plurality of hooks 14 to secure a flexible inversion sleeve 207 as
shown in FIG. 2. Opening 13 has a thickness “t” selected to allow the inversion

sleeve assembly to be secured on hooks 14 and pass through eniry opening 13.

[0640} Frame 12 has a height “h” sufficient to support sleeve 207 and a banding
boot 211 secures to the bottom of sleeve 207, In the dual gland unit of FIG. 1A, a
first or upstream gland 16 formed of a fixed gland member 17 and an opposed
cooperating displaceable gland member {8 is positioned adjacent to entry 13, A pair
of air cylinders 19 are attached to the ends of frame 12 and connected to displaceable
membet 18 for displacing member 18 towards fixed member 17, Cylinders are
pneumatic air cvlinders with linear guide bearings. Cylinders 19 may be any
mechanical closing mechanism or motor of any type, such as hydraulic or electrical,

or a mechanical clamping mechanism.

[0041] In FIG. 1A, a second or downstream gland 21 formed in the same
manner as upper gland 16 has a rigid gland member 22 fixed to frame 12 and a

moveable gland member 23 on a pair of linear guide bearings 20b with an attached air



[0041]In FIG 1A, a second or downstream gland 21 forned in the sane manner
as upper gland 16 has a rigid gland nenber 22 fixed to frame 12 and a
noveabl e gl and nenber 23 on a pair of |inear guide bearings 20b with an
attached air cylinder 24. Height "h" of frame 12 is selected to provide
sufficient room between upper gland 16 and |lower gland 21 to utilize a
fluid inlet port installed in flexible sleeve 207 for introduction of air
and/or steaminto a liner 200. An inverting fluid inlet port is installed
in the inversion boot of the inverted |iner and positioned downstream of

| ower gl and 21 and before the manhol e access. A conplete description of the

liner and installation ports will be set forth in nore detail bel ow
[004211 n the ilhiHgkpat ﬁ@lg@ﬂ@@'fﬁ%ﬂ& 19fs :!ae@ed e pr@ﬁt!leysam%{ rofhadiwedn 1 S
nmounted on frame 12. In bhoth Fig 1 and frame 12 has a base 25 forned

of two side tuteeE ggd alr‘lr’o“mﬁ"%l&i@d Qtldoé‘“F@c% Qw@m'%vortrwaﬂeql fafiEitds f or ned

of a bottom t uk@ve o7 fo\/\@tt’é@t[chbﬁaf alﬁhdiﬂ)rtstéﬁﬁﬁntg’i t@ed2 032 ﬂﬁﬂ%ﬂ@hﬁg%ﬁ ube 33.
Vertical tubes, we base side tubes 26 and ,

re e
respectivel y. A%HB?'E Hi ﬁ‘é’cf’hﬂ'@u‘%‘?‘“%‘aé?@‘fc}f% ‘%ﬁ“ﬁdo?'ﬁb(ﬂn‘bf’o%ﬁ%ﬁ’t t om t ube
36, two side tdiv@siredd anthwas gm.d 71 beP vefthe t39mhsholehdad t A baghsi de beans

26 and 27 in t ner ont fra 28. A pair hori zont al
gl and support cﬁ%'@@ ﬂ%ﬂﬁcﬁ"? ?“@%*@6&8‘6@‘6 tk\ﬁéeéﬁor?‘r"bﬁ‘f”eé't"‘a‘igﬁi%es 31 and 32
of front franme 28 and side tubes 37 and 38 of back frane 34. Simlarly, a
pair of supporli®t$Hans 4 thedHabtidi¢d pbsiiuunt efiFlGe i wednlofveogléd Firianeu@& and back

frame 34 to S ARk | IZOWQE}QIL@PQEL%L}[A gﬁg{egg@% quss' Bl %w%e@e%a%%s 47, 48

and 49 are wel ded between th& fron 27 to
provi de st abi 136tapd 28 Weldseio a pectapgilardfronh rmel 28 (hypet of 4 bdtiow: taee29stvonn, it i s

contenpl ated tRafcallspildROY Ma ﬁ%@g&aptm@erﬁré&rmeaglamﬂ genbe used to

provide-a working platformat or about the helght of | ower
1

[0043] Air cyl |tﬁ&é%es‘“d24“b§ﬁaﬁ§%% RRREGIVElY- LBl P@W@n@qiaarbac@&am@ch

cylinder is Cﬁ&lﬁeﬁbeabétﬁbnﬁtuB@m)hk&Qd§@bésbatamﬂ B'S"&ldchrto@-tuB@-Bg isQfeldedl AT gui de

bearings. [00 I n, FIl G ed gl and nmenber nd di spl aceabl e gl and
menber 18 of 3’6% Sfde$eﬂﬂﬁ5€@41% in "’Cﬁ’ﬁ’ﬁr"é@‘g?rtﬂsémm 1§ PR aF ¥Presi st ant

bl anket 54 andwEfntrbgimdabppnt tube ﬁmﬂégeds seadredigtbaa @®nt skddittbes OpAESSi bl €
terial 54 h t, | i
mat eri a ac%g 0§§0Wﬁlal‘neggr}m&) ?&l[ &t?e hO and|39 f%a%k %‘algggft.ﬁfngﬁr Xgrﬁﬂégg I ner

wi th a hol dback strap an se as ey pas gl and 16
during the seéﬁﬁmﬂﬂpaﬁmﬂs ‘éﬁfaftdh@lsmr@fl@hvcm fropidighind 2nanddedipfrass Bbioe mat eri al

54 and 56 wi | lsufyaf Moder Sithali 39! SrchP MgMaGupsbrSRELs 4N8H 4PRGo U ARGad® 13
cl osed during steam cure.
between the front and back of side tubes 26 and 27 to provide stability to frame 12.
While angled support tubes are shown, it is contemplated that rectangular support
members forming a step may be used to provide a working platform at or about the

height of lower gland 21.

[0043] Alr cylinders 24 and shown mounted above lower gland 21. Each

cylinder is connected to a coupling so that runs on a pair of linear guide bearings.

[0044] In FIG. 1A fixed gland member 17 and displaceable gland member 18 of
upper gland 16 has a compressible high temperature resistant blanket 54 and 56
mounted on the opposed mating faces. This compressible material 54 and 56 will
conform to and tightly engage an inverting {iner with a holdback strap and lay flat
hose as they pass through upper gland 16 during the second half of the inversion. In
addition, compressible material 54 and 56 will form a suitable conforming seal when

upper gland 16 is closed during stecam cure.
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[ 0045] The rigid cooperating opposed faces of nenbers 22 and 23 of | ower
gland 21 may be flat. Curvature nmay be added to the mating surfaces by

wel ding a small dianeter pipe to beans 22 and 23 or by using tubes or pipes
for menber 22 and 23. This curved surface provides a snoother surface for
engaging the inverted liner. [0046] Lower gland 21 forns the air seal during
air inversion in both apparatus 11 and 1 la.. During the start and first
hal f of the inversion, lower gland 21 is closed to a distance apart of

about four tines the thickness of the liner by use of a gap setting device.
Thi s device may be appropriately sized spacers placed on gui de hearings 20a
and 20b. Once the hol dback strap and lay flat hose pass through | ower gl and

during the seqoods)hal fl‘h@frzgtdh@mbdié/tﬂl@&jp%ed tAdes grRererd :Ew\@fd Bl engwadl is
reduced to abo td ce tg Lner wal | “%bne%§§6$0047 ut|b12|ng this
construction, i2h g be ot WH@@?FPH&eﬁﬁ ot 182 e LU NEWIBHRe | iner to
i lnve(r]I t wi E) hOUtsn‘faEdiaInEﬂengpeaﬁ beGr2aRe 23 or HreHS twhes o@rmptehﬁr ket 224ndl ower

gland 21 by essure.t

i ncreased to ﬁe eRte 7dasﬁ'§a°§frq‘v‘%|88rﬁ%‘b PR S %3"%5??’“#3 m‘feﬁ%%ﬁ{e&u ce the

i ner thickness The gap adj ustnment device, such as spacers placed on guide
bearings or tHP&ded li)@%&lmdé!\lémnsaheraémdtdudm of invﬂéorgiapboth@ymmuﬂ hat

desired. [ 004%11 al'lc?’i la urkn"é d &d%r&%@% WPile QrIvc l{{,&&l g*aﬂil 2 ﬁ%ﬁ)s&d‘ ner

suitable for formng f exible eeve inverted ine 206. A
port 209 is fd@ﬁéﬁéﬁamramwab@ttfpuraye&tbe@fquswﬁtm@eﬁm@ppﬁﬁgapmgzos is

fol ded over t Qefigy. nifh"kacfégibé'& dﬁh@é‘p\’;?op%%ly%ﬁe@&@&@ﬂl&é’éd gﬁ‘-%nﬁ&e hbaidhgs Foabandi ng
boot 211 having a_ proper| I mensi oned éﬁln rical wal mnth a pair of

bandi ng ribs 234 2ot Drse dhelioackesien g iy hgRsrRass ‘§f°a$"slawgrrﬁ5ﬁm during049] FI G

3, 3A and 3B ithd 34&dnt ARIE of 1AE itRECIRNhS gapf ofddWdr RIARE S1 Riedubdiito abmeRdsy 201
constructed agg arran %gphin accordance with the invention. In this

enbodi nment , eﬂﬁﬁ@? 1%l udes a sl eeve portion 207 forned froma dry
section of a cured in place liner 202 having a resin inpregnable |ayer 223
with an inper d@5] e cBatuiitiging s evistatioro e irgteedeyin tiviegbg pingredasd willd | engt h.

Li ner 202 i s i Q&é@fh%GﬁgchQmRréé%ltlflou@h:aﬂgﬁ ad B&Qeﬁl: el VSresa B0 on B} 'hﬁerQ Sl ONS

i nper neabl e | ayers acl ng eac resin 1 npregnable materia
223 on the out@pd 3Lby geebers? and ?hvérrtré%fsw éce%n%v%a@dssbmmeaspﬂ to

prevent gland 21 from opening to a gap more than twice the liner thickness. The gap
adjustment device, such as spacers placed on guide bearings or threaded bolts prevent

a reduction of the gap beyond that desired.

[0048] FIG. 2 illustrates a section of a cured in place liner suitable for forming
flexible sleeve 207 inverted to a fold line 206. A port 209 is formed through hoth
layers of flexible material. End 208 is folded over to form hanging sleeve 207 on
appatatus 11 or 11a. A banding boot 211 having a properly dimensioned cylindrical
wall 212 with a pair of banding ribs 214 and 216 and a fluid inlet port is also shown.

[0049] FIG. 3, 3A and 3B illustrate the ¢lements of an inversion tube assembly
201 constructed and arranged in accordance with the invention. In this embodiment,
assembly 201 includes a sleeve portion 207 formed from a dry section of a cured in
place liner 202 having a resin impregnable layer 223 with an impcrmeable coating
224 of approximately twice the desired length. Lincr 202 is inverted on itself along a
fold line 206. This positions impermeable layers 224 facing each other with resin

impregnable material 223 on the outer surfaces of an inverted sleeve 207 as shown in
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FIG 2 detail B. A short segnment of sleeve 207 is fol ded back at the edges
to forma hangi ng section 208 as shown in FIG 3. 10050]A fluid inlet port
209 for introduction of air and/or steamis forned at an appropriate

| ocation along the I ength of the sleeve 207. Port 209 provi des access to
the interior of sleeve 207 wherein resin inpregnable |ayers 223 face each
ot her. A banding boot 211 forned of a substantially rigid cylindrical wall
212 is formed with a fluid inlet port 213. R bs 214 and 216 are forned at
each end of cylindrical sidewall 212. This allows banding fol ded end 206 of
sl eeve 207 to ribs 214 to conplete construction of an inversion sleeve 201
assenbly as illustrated in FIG 2. Upon inserting a cured in place |iner

banded 1o 11 beB1ber0Be R pp e f bttt lfel Pk Bk ferR PR Var i ous

| ayers of a I|MEgmgﬂﬁmamﬂSanmanEﬂﬁﬁoﬁ sl eeve secured to hooks 14. As
shown, hanging section 208 of sleeve 207 is secured on hooks 14 with a

| ayer of resin 5 egn t f. ks, 44 with an
i mer meabl e | a 22 2 A?H!uﬁ idl& gnrt b@é fogg'l%rogtflﬁ&f]gf aﬂ%ﬁ%&%%aﬁ i E)gé? | naé #rae
Bandi ng boot Zﬂmﬁmsﬂak@ﬁohewng6Wﬂ6mdeﬁ1éhdm2®60bfﬂxﬂ%QWBW2@?maﬁdﬂsecured at
ribs 214. S eeng iRl bolkeol 2b7 Bt Mbid B figked £308c ey Siadre i mensi on
as liner 200 to e {an p&ie (23 E{ S %’BV&% 93]{ ?)m ecr?t seaﬁaﬁg when a
rigid gland |sbaé‘li'B&EQﬂ’u{lcfe@?FBﬁﬂEftbiswtiﬁl“ﬁg‘g'éC&!’Wb?f’é“”@%?&*ﬁ&@e%‘b’“"aa section

of cured in plAG@inkk P ipzn%b@ﬁz aﬁ<§2ldﬁf@f&:h&f‘at%&cﬁ%@oﬁ@ﬁndricﬁlsﬁieMlPV' des
i ncreased di nensional stability. |In additignal to uti] i zing a st andard

coated resin ifipr e%ﬂl"é“’ssbéﬁ‘i‘i’%?f’i@ﬁ and 70f Oer@F‘f?f%Wct%r‘f@ﬁt” tevlefel | and/ or
war p directi oncogdtrudibnl FNERARAbE sIBHE EX0i aJssemLy LeilialeddeIG ALt epaat i vel y,

helical reinforcenent e nt b tilized. or rei nforced ting such
as a reinfor céﬂsegg'ﬁlaéﬁre‘iﬁ’rn‘ﬁar‘ﬁeBPWW&@@W@@&%%@%@H@E@FW qfﬁﬁﬁ%gﬁ(?t he war p
and wel | diredcbibomveray idtandegadrits@1pr ovi de addi tional di nensional stability
to sl eeve 202 during the inversion and cure. 10053] Fol ded edge 208 is

retained S0 aqyahgryPr O Al Hakss 3Bk b il 1St BeIWPShoha 4 bS 214

By utilizing this constructlon can be to 1nterior
i npr egnabl e | diEFsigzewrsesuiadp §PQ¥H lél éé%‘@“?d%ﬂglﬂweéti%l 3%\%31‘?3%%(}735? on sl eeve
207 to secured on hooks 14 with a layer of resin impregnable material 223 on the outside of

hooks 14 with an impermeable layer 224 facing an impermeable layer 224 on the
inside. Banding boot 211 is attached to folded end 206 of sleeve 207 and secured at
ribs 214. Sleeve section of liner 207 is sclected to be the same dimension as liner 200

1o be installed. This pro\?ides the efficient sealing when a rigid gland is closed.

[0052] By utilizing a double thickness of a section of cured in place pipe liner
202 as inversion sleeve 207, this provides increased dimensional stability. In
additional to utilizing a standard coated resin impregnable section of liner,
reinforcement in the well and/or warp direction of an impregnable material may be
included. Alternatively, helical reinforcement clements may be utilized or a
reinforced coating such as a reinforced coated scrim providing increased strength in
both the warp and weft direction may be used to provide additional dimensional

stability to sleeve 202 during the inversion and cure.

[0053] Folded edge 208 is retained so as to provide additional stability after
banding al ribs 214. By utilizing this construction, lubricant can be added to interior

impregnable layer 223 of inversion sleeve 207. This allows inversion sleeve 207 to
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be utilized for several installation. This elimnates the need to prepare
each individual liner wwth a dry section that is inverted in order to
provide a self-form ng inversion sleeve. Thus, installation crews would
carry a variety of such inversion sleeve assenbly but various dinmensions to
conformto the dinension of the CIPP liner while being installed. 100541The
seal around liner 200 to be installed is created by sleeve 207 of the
identical profile and dinmension. Thus, it is not necessary to be concerned
about formng a seal at the edges of the flattened Iiner. The length of the
edge perinmeter of the flattened liner is mninmal conpared to the |ong sides
of the flattened liner so that stress on the edges are mniml and no

addi tion closuggy 1EedstIF§9ﬁe'}§l atlapdlds. PR énafﬂﬁ@&@aité) pg%grr% ey itGiage of

straight rigid tubes or beans to formthe gland an The process and
appar at us di sclinssadthgrday segéorathatde iraertedge ogreio pevidn a splfrfoiinengsreinn devi ces.

100551The firsgedial frygf idfadaiHEEsh® Wotlal Shr@PPYRENSE buch Andessichh@iRe i N
schematic in FIG 4. The sane would be trué for apparatus Il of FIG 1 if a

lay flat hose anpbutyeiogedimeasips i R fthafmepsienef tiy ARAlier whde ¢ osed t o
a fixed gap topagcesegate the thickness of sleeve 207 and flattened Iiner
200 using gap setting devices. Inversion air is fed into inlet port 213

froman air in hose 107 to cause,|iner .20 0 invert int he, condui t
berno i ed. | {58 B crnest pouSPliE ald PReisted Pt bbb ag 8 a o
FIG | A wth didedticili gofile ghdnikensdieh, aMbus? It. is Abt hétesshraltd \vacomernad abdutt he -

i nver si on uppe | and is .closed n e rap L1l . and a
lay flat hose ﬁ’irgi.n 5 Egeiiail?qlﬂbctcd cgsozg’ffffg?lnggggeqblrrgesggéﬂgﬁ%ﬁ{i%éw ‘ f=et‘°’r5,0fduri ng

t he second hal the Ghttentrolinenis emisimehgonipemsd to @k &md si@ds dfsheofptiened Laerdsoitimyer si on

air is fed int Lo L 1 j sion. At
this tinme | oweér?regél %‘nﬁg\é%e? ISBQP gg@ggta%a;gg E%%%t% %%g%%ll :og a%g%négg%éqf 0057JWhen
upper gl and 16ndededodais allpwas/us o sirapgh deid Tubep or beams &blove thasived ayd seald 16 and a
steam hose is 'ﬁ{etﬁfﬁ&%danﬁch{)f:znﬁusc&lﬁdﬁg&ip&bfdgl&ﬁQd%fake 308 phbrt ft Bviikigxi bl e

| ayfl at adapter attached to |ayflat hose 112 and Inserted into air/steam
port 209 to fa¥¥iftate the addition of steamto inverted |iner 200. The
| ayfl at adapter may be a thin tubular

[0055] The first haff of an inversion with apparatus 11a is shown in schematic in

FIG. 4. The same would be true for apparatus 11 of FIG. 1 if a lay flat hose was not
to be used in the insiallation. Gland 21 is closed o a fixed gap to accommodate the
thickness of sleeve 207 and flattened liner 200 using gap setting devices. Inversion
air is fed into inlet port 213 from an air inlet hose 107 to cause liner 200 fo invert into

the conduit being lined.

[0656] FIG. 5 illustrates installation using apparatus 11a of FIG. 1A with dual
rigid glands 16 and 21. At the halfway point of the tnversion upper gland 16 is closed
to engage a holdback strap 111 and a fay flat hose 112. Lay flat hose 112 has a closed
end 112a. Then, during the second half of the inversion, lower gland 21 is opened
and inversion air is fed into air inversion inlet port 213 {o complete the inversion. At

this time lower gland 21 is closed and upper gland 16 is opened.

[0057] When upper gland 16 is open, lay flat hose 112 is cul above upper gland
16 and a steam hose is attached to the cut end through port 209 with a flexible layflat
adapter attached to layflat hose 112 and inserted into air/steam port 209 to facilitate

the addition of steam to inveried liner 200. The layflat adapter may be a thin tubular
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rigid bendable netal sleeve with a flared profile which prevents it from
being pulled into the air/steam port. The tubular portion of the sleeve is
inserted into the cut end of the lay flat and inserted into the inlet port.
The lay flat hose is then engaged between the flared region of the sleeve
and the port. The slack in lay flat hose 112 will drop into the invert when
upper gland 16 is closed and | ower gland 21 opened at the start of the
steam cycle as shown in FIG 5. [0058] Referring nowto FIG 5, steamis
introduced into attached perforated lay flat hose 112 to initiate cure of
the resin in inverted liner 200 with gland 16 cl osed and gl and 21 open. In
an exenpl ary enbodi nent of the invention, lay flat hose 112 is a high

tenperat ure t hesifBalaastd infrat g@aee @myha«éd bfbﬁmsmmprmemtfﬁam Widabuite- ei ght h
to one-quarter_inch _orifices depending on the size of the Cl | iner. The

si ze and spacﬂﬁ@*‘i‘W’%W&eB"WP% iop AighpHpave is iaspred inf de cufepd ohng

I ength. The orihé iag @5t MM EnsEriAME the H1ctQOR. fr@@tay mtr@gevah@n 3tgagddeleeone- hal f
inch fromthe foId d edges at_ alternating_ed glq% hstance ]fec[omthe
edges may vary a@a&%wﬁwa06W¢§l°2‘@aaﬁ8ww@ﬁgffhe ig aaaflaf s HswdldrRt ed to
insure that st@gMhavhidt iiRn bfljef8ha 6lidiScamu 1peaged ¢ Dosdtasiathe sfaf of he
conduit invert, This heat t he Ig&ngensate to tenperature that will affect
cure of the CIPPFhaFleaadmgpidbrictiy under the ponded condensate.

[ 0059] The orifice pattern described provides nore steam at the proximal end
of liner 200 a658ns urRefergucbwith ¥Ihg, geeanis iifrolgse intd Rtathed porfisat¢ddpst ed. Thi s
al so insures t slensiat ” in the
pi pe invert toﬁ]‘%&?sgﬁf%g}lﬁlﬁaté%uree&ttﬁe%%'E&qrrl‘geg?dnﬁgﬁ theﬁ'l%?r?g:m%lg%/egra [e’% by the
condensat e podlandSteaen.ile apremmjdemwnn@t of e inventiont lah By dox0d 2itwat | s
regul ated by %,gia!emgerm&' tﬁampanbQub%ta%éspiingms if dBfiets vad ohaelgm@&al n a

'curlng pressure of about 3-6 psi until cure cycle is conplete., [0060]In a
typi cal i nst alngaraise ‘IGPloFﬁﬁE@sdePﬂ‘df“é)P“f fhe (sizg d’§ dhe) §PPoliner.£ Jhersie aRbut  one

foot apart mﬂiﬂa@rngrﬁéjfvahl&ﬁcﬂm@%nlﬂ& golk:0d liaerchize Whd ieRgtRNTRY driffciadd Ng
pattern about one-half i

romthe to nd .battom of .t he fol ded tube.
s o hol SCoHtcirose Bt IHerec HOest Tmal gneth Ay e TPed FSERSt ar o
formed in an aliteatingtddpe. pnltet diftince [fayh flﬂca\:ﬂgdmﬁ@ wlah’edb;madnag oh ezedndli stal end

and may range ; Ln.size from | The .di aneter of
the orifices r ar%he }Zhlsoprﬁﬁ%dﬁf ?eﬁeg%q 57 g.at” ﬁ"wm n"gr efmto anl ?ﬂge ween
about 3/ 16 t o ®@h®njatecih therroddrtiavesy ThBépeinmervgndmsawie pe%pmtgngltlmt wilksi n

sel ected, one afe@eftlcﬁagohehgbrmﬁkmaﬁan%m@@nm&pgﬁaed%ﬂdxnsat@qu' re smaller

orifices as |less steamis require to conplete the cure. In sone systens,
nore that one forated |lay flat hose_ may be used 61] It can readily be
seen that the ig&{?éess |ﬁ°'éﬁ%’d’ﬁ'&%‘hﬁ"é°%e?ﬁmﬁ“ﬁ55 ?‘Pﬁ?éﬁf?%ﬁh?%‘la lendof ows one

to attain the m.d;vamnt zﬁ@einﬁfrengUbﬁﬁﬁxtﬁg le@&i T Hoba €12 Wdcbiesf dwinnedl hrtﬁ:uglao steam By
practicing the menber bt easi t% Lnverted through an
i

ar n.be
exi sting pi pel‘f1 EES %%‘%ﬁ“ﬂﬂ‘&“ﬁ“ﬂ B pR °Pﬂ‘*§‘s"2 PHEEUB HEPRC AT N al | ows an
i nverting |i nehattportive dfnbd adsineid the tiheracoverbdl bpab«cmtdeapteamdl | 8tgarh liat hose.

Use of gap Segﬁéxﬂﬂd i 8%:%&%%1%0?& ?%d‘thrapﬁ rg%{l;at&{' by E%al irdld, gl al | ows

for increasing eversion pressure ete profil e of
the Iiner wit ivsam flomds edisstadgo matntaist aﬁalrngme@sm of @ﬁmtBh@par nmélcm\engclm ner.
Steamis then;passss into the inverted liner to utilize the higher energy
avai lable in the steamthat significantly shortens the cure cycle when

conpared to h%oé’(\f?t er cure.

In a typical installation, orifices in lay flat hose 112 are formed about
one foot apart when a four inch hose is folded and cut in an alternating pattern about
one-half inch in from the top and boitom of the folded tube. Thus, two holes are
formed at cach location so that the two holes are formed in an alternating pattern. Lay
flat hose 112 has a closed distal end and may range in size from about 2 1o 8 inches in

diameter. The diameater of the orifices range from about 1/8 to 1/2 inch, and
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[0062] 1t will thus be seen that the objects set fort above, anong those
made apparent fromthe precedi ng description, are efficiently attai ned and,
since certain changes may be made and carrying out the above nethod and in
the construction set forth without departing fromthe spirit and scope of
the invention, it is intended that all matter contained in the above
description and shown in the acconpanying draw ngs shall be interpreted as
illustrative and not in a limting sense. [0063)It is also to be understood
that the followng clains are intended to cover all of the generic and
specific features of the invention herein described and all statenents of
the scope of the invention which, as a matter of |anguage, m ght be said to

fall there bet %pabi ' ée\;h&! Cfl.!%' 3/1@"&) 3!5“1’1?&1%1‘: Qﬂméthtgeﬁ e n@%ﬁhy ;rgcgular

instal lation of a cur ace pipe l1ner assentl y cohprising
a flexible tubmsﬂrsckﬁp@@v@ec}wﬁwaf%}hg@@egﬂ clapipg foure xoayn ey gedyise \neelﬂrran open

proxi mal end apgFRPa QP8 Jesth & Bhui Meonlpitte dhé &?fé g%d&gtgg*cﬂlg r&grgﬁl ngavi ng an

opening in the sidewall between the proxinmal an ends an a port
recei ved in t hEsrBpdsd imflat boss sy be usdi ng adapt ed to connect a conduit
extending externally of the sidewall to a hose extending internally of the

. sidewal | for sgmplwl ngltaalhﬁadlﬁcbefslaéﬂ ﬁatftm@ﬁb&e&emcaeéMh&e With ﬂhblﬁna%ﬁ t hrough
the opening in bandi n ot h,

t \%
substantially F ‘b‘ﬁ’d”ﬁ%g? P'E)ehté’raétf‘méf‘%%q?@‘}t‘l‘geaﬂg&méf‘gﬁ 1“?1‘] Y h?i’f freugh endi ng
t hrough the 5|demmJBymﬁamhgﬂqudbﬁgahaﬂmwmamﬁf@mmeahaydwaﬁana@ﬁa@f the

flexible sleevg.ls secured fo. tgnabaglsqgﬂbog%..ié.l(Qenlnver5|gn sl eeve
assenbly of claimir wher el " SPHERE TV o HEL LY 8 pagn verting
liner to be installed with a hold back strap and lay flat hose. Use of pap setting
devices to maintain the gap at the lower gland allows for increasing eversion pressure
to be applied to the complete profile of the liner without increasing the gland pressure
an the inverting liner. Steam is then passed into the inverted liner to utilize the higher
energy available in the steam that significantly shortens the cure cycle when

compared to hot water cure.

[0062] It will thus be seen that the objects set fort above, among those made
apparent from the preceding description, are efficiently attained and, since certain
changes may be made and carrying out the above method and in the construction set
forth without departing from the spirit and scope of the invention, it is intended that
all matter contained in the above description and shown in the accompanying

drawings 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 there between.
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| ayers including an inner flexible tubular |ayer conprising an absorbent

material and a | ayer conprising an inperneable material. 3. The inversion
sl eeve assenbly of claim2, wherein the sidewall of the flexible sleeve
i ncludes nore than one | ayer of absorbent material. 4. The inversion

sl eeve assenbly of claim2, wherein the sidewall of the flexible sleeve
~includes reinforcenent to increase the dinensional stability thereof. 5.
The i iVleABVIBNn sl eeve assenbly of claim4, wherein the reinforcenent is in
the |l ayer conprising the absorbent material. 6. The inversion sleeve
assenbly of claim4, wherein the reinforcenent is in the layer conprising

the inper ”E&Hhﬁref@&?ﬂééve asse?mbl}'%‘r AU BARIE asdu?éﬂ/ﬁ PARSYER! nepfthe! @im | in

combination wth a lay flat- hose connected with the opening In the sidewall
of t hassdnstdy epmphieingi n the lay flat hose extends through the bandi ng boot.

a flexible tubular sieeve comprising a sidewall extending between an open proximal
end and an open distal end, the flexible tubular sleeve having an opening in the sidewall
between the proximal and distal ends and a port received in the opening, the port being
adapted to connect a conduit extending externally of the sidewall to a hose extending
internally of the sidewall for supplying a heated fluid from the conduit to the hose through the
opening in the sidewall; and

a banding boot having a substantially rigid peripheral sidewall and a fluid inlet port
extending through the sidewall of the banding boot,

wherein the distal end of the flexible sleeve is secured to the banding boot.

2. The inversion sleeve assembly of claim 1, wherein the sidewall of the sleeve has
layers including an inner flexible tubular layer comprising an absorbent material and a layer

comprising an impermeable material.

3. The inversion sleeve assembly of claim 2, wherein the sidewall of the flexible sleeve

includes more than one layer of absorbent material.

4, The inversion sleeve assembly of claim 2, wherein the sidewall of the flexible sleeve

includes reinforcement to increase the dimensional stability thereof.

5. The inversion sleeve assembly of claim 4, wherein the reinforcement is in the layer

comprising the absorbent material.

6.  The inversion sleeve assembly of claim 4, wherein the reinforcement is in the layer

comprising the impermeable material.

7.  The inversion sleeve assembly of claim 1 in combination with a lay flat hose connected
with the opening in the sidewall of the sleeve, wherein the lay flat hose extends through the

banding boot.
16



8. The inversion sleeve assenbly of claim1, wherein the flexible sleeve
conprises a segnent of a tubular material that is inverted on itself at a
fold line at the distal end of the sleeve. 9. The inversion sleeve
assenbly of claim38, wherein the segnent of tubular |iner materi al
conprises a |ayer conprising an absorbent material and a | ayer conprising
an i nperneabl e |ayer, the | ayers being positioned so the |ayer conprising
t he algsor bend invBiisRIni sidevé aés@mbiynof digied 1 swhdraigahofletibe stdedevahprigsd an out er
surface of the sidewall. 10. The inversion sleeve assenbly of claiml,
wher eisagmiet Harubwgr welstial hakigpreaied ioaliisglf ayp fold lipe af the diptal enghef thaver si on
sl eeve,assenbly of claim 1l wherein the flexible sleeve has a dianeter that
is suﬁ%?aﬁtially the sane as a dianeter of the cured in place pipe |liner.
12. An inversion sleeve assenbly for installation of a cured in place pipe
i ner, the assenbly conprisin a flexible tubular sleeve conprising a

si dewd | e?zheemﬁw@nw&méwem?@%ﬁaim BxWheringhe segmenh af ypular Hngegteddld, t he

flexible t I . ' ' ' ' e

pr oi erenie s etscRi i Mo BLaERER AR, bl AR AORERAHCE, | 5
per i phgyed the ilewabdingpshittordeld b thé Rlet copgrisimgxihe absonlent hracsrigh fdrhs aai dewal |
of the bandi ng boot, the distal end of the flexibhle sleeve being secured to
t he bdpestsytiBee! thasidewnll pad an pvigysufsscdthisidewall. wherein the inverting
apparatus conprises first and second gl ands, the first and second gl ands
each being positioned axially along the sleeve between the proxi mal and

di st ali0endThe lieveesibn sledve apanblp@fichimte whietkdmeiel baofling eotsis sebstaritiallpg
positioned,afially al ong the sl eeve between the first and second gl ands,
wher ei¥ligdd¢tlor the first and second glands is noveable relative to the

sl eeve between an open position in which opposing inner surfaces of the

sl eeves are free to nove apart fromone another for allowing naterials to

pass rldl at Theinyersiinmbeese dsseimbiyighcloine 1 sihersin the flexible slesyrebasiadiagetend and a
cl ose OSiti%@@%ﬁ ﬁpich thedﬁlaqg Wﬂ%ds t he izper.% ﬁjgces of the sl eeve
r el at igeIySEs Y BOSHRC AR SPBEPHO0N PP BRI PRSUFE t hr ough the sl eeve

at the respective gl and. 13. The inversion sleeve assenbly and inverting

apparatus of claim 12, further conprising a lay flat haose extending through
t he bdddi ndyn irsesion sleeve assembly for installation of a cured in place pipe liner, the

assembly comprising:

a flexible tubular sleeve comprising a sidewall extending between an open proximal
end and an open distal end, the flexible tubular sleeve having an opening in the sidewall
between the proximal and distal ends;

a banding boot having a substantially rigid peripheral sidewall and a fluid inlet port
extending through the sidewall of the banding boot, the distal end of the flexible sleeve being
secured to the banding boot, and

an inverting apparatus, | _

wherein the inverting apparatus comprises first and second glands, the first and
second glands each being positioned axially along the sleeve between the proximal and distal
ends thereof, the opening in the sidewall of the sleeve being positioned axially along the
sleeve between the first and second glands, wherein each of the first and second glands is
moveable relative to the sleeve between an open position in which opposing inner surfaces of
the sleeves are free to move apart from one another for allowing materials to pass relatively
unimpeded through the sleeve at the respective gland and a closed position in which the gland
holds the inner surfaces of the sleeve relatively closer to one another to limit flow of fluid

through the sleeve at the respective gland.
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14. The inversion sl eeve assenbly and inverting apparatus of claim 13,
wherein the lay flat hose extends through the proximal end of the sleeve,
the sl eeve being adapted to be squeezed against the lay flat hose by one of
the glands to forma seal. 15. The inversion sleeve assenbly and inverting
apparatus of claim 13, wherein the lay flat hose is connected to the
opening in the sidewall of the sleeve, the flexible sleeve being adapted to
be squEezeThéinverseonofledvia@ssphehiy sngimyriting dppamafustofi glairayl 2f fusthehemeprising or m a
seal . 6.. An inversion. sleev ssenbly for installation of a cured in

pl ace “b‘lab’é]ait ﬂ%f’re,"t‘?rﬁé“gégﬁfé‘ﬁﬁltge %ﬁﬂ?@%ﬁg: a flexible tubular sleeve
conprising a sidewall extending between an open proximal end and an open
distal end, the flexible tubular sleeve having an opening in the sidewall
bet weelt.t h&he iroietsiaal sleave agiegitdy amhitwerting apparagusisdistimd 3bwberehaihe tay flat

bstanti al | igid i ph | i [l fluid inl t t i
©hr ouchbse et lioEREe pREnaLsni o Penee® Dedierebine Mol SR b o
sl eeveaéa .s\?\nﬂ}eﬁﬁfﬁéﬁg}sﬁ 8y bhe o PRI A RO Blrin AHEAL a lay flat hose

connect®e opening in the sidewall of the sleeve, wherein the |ay
flat hose extends through the bandi ng boot

15. The inversion sleeve assembly and inverting apparatus of claim 13, wherein the lay flat
hose is connected to the opening in the sidewall of the sleeve, the flexible sleeve being

adapted to be squeezed by one of the glands proximally of the lay flat hose to form a seal.

16.  An inversion sleeve assembly for installation of a cured in place pipe liner, the
assembly comprising:

a flexible tubular sleeve comprising a sidewall extending between an open proximal
end and an open distal end, the flexible tubular sleeve having an opening in the sidewall
between the proximal and distal ends;

a banding boot having a substantially rigid peripheral sidewall and a fluid inlet port
extending through the sidewall of the banding boot, the distal end of the flexible sleeve being

secured to the banding boot; and

a lay flat hose connected with the opening in the sidewall of the sleeve, wherein the

lay flat hose extends through the banding boot
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